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April 15, 2013 

Moyes & Co. 
8235 Douglas Ave Suite 1221 
Dallas TX 75225 

The Directors  
Magnolia Petroleum, Plc 
The Fitzpatrick Building 
188/194 York Way 
London N7 9AS 

The Directors  
Cairn Financial Advisers LLP
61 Cheapside 
London EC2V 6AX 

RE: COMPETENT PERSON’S REPORT ON INTERESTS HELD BY MAGNOLIA PETROLEUM INC. 

The Directors of Magnolia Petroleum, Inc. have requested Moyes & Co. (“Moyes”) to prepare an 
independent report on the reserves, resources, and value of the producing properties and 
undeveloped leasehold mineral interests of Magnolia Petroleum, Inc. (“Magnolia”).   

Magnolia has existing oil and gas production and reserves and is also focused on expanding its 
production and reserves in three unconventional resource plays in the USA. The undeveloped 
minerals, leasehold and prospects are principally in the Bakken/Three Forks Sanish oil play in North 
Dakota/Montana, USA and the Woodford oil and gas play in Oklahoma and the Mississippi Lime Play, 
USA.  
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�
1. Executive Summary 
Magnolia Petroleum Inc. (“Magnolia”) is an independent oil and gas investment company based in 
Tulsa, Oklahoma that is engaged in the acquisition, exploitation and development of oil and gas 
properties primarily located onshore in the United States. 

�

Figure 1.1:  North American Unconventional Resource Plays

Magnolia owns certain rights to producing assets in six states and certain drilling leases in North 
Dakota, Montana and Oklahoma.  These comprise: 

� Leases in Dunn, McKenzie and Williams Counties, North Dakota, totaling 421 net acres in   
20 sections and 20 producing wells.   

� Leases in Daniels, Roosevelt and Valley Counties of northeastern Montana, totaling 7,866 net 
acres in 234 sections. 

� Leases in Oklahoma covering approximately 5,178 net acres in 40 counties and interest in 33 
producing leases. This includes 10 producing Mississippi Lime Wells, and 5 producing 
Woodford Shale wells. 

� Working interests and Overriding Royalty Interests in 35 producing non-operated leases in 
fields in Texas, Florida and Alabama.  

� An agreement with a geologist to consult on leasing in multiple counties across the 
Mississippi Lime Horizontal Play  

�������Oil�Wells�

�������Gas�Wells�
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� Spud 1st drilled well 

� Operator of current Osage County, OK production. 

� The working interests and overrides in the 35 producing non-operated leases in Texas, 
Alabama, and Florida produce a net 4.5 BOEPD and provide a base of long life, cash flow 
and low decline production.  These fields are fairly mature and will require little future 
maintenance capital.  In North Dakota, there are 20 producing wells, four undergoing 
completion and two drilling that add an additional 10 BOEPD.  In Oklahoma, 33 producing 
leases provide an additional net 108 BOEPD.  

� The North Dakota leases in Dunn, McKenzie and Williams Counties are undergoing active 
development.  Magnolia has participated in drilling and completion of 20 wells since 2008.  
All of these wells are currently producing and six are currently being drilled or completed.  
Magnolia is expected to participate in the drilling of eleven additional wells in 2013.  On 1280 
acre spacing, there are a total of one Proved Developed Non-Producing (PDNP), seven 
Proven Undeveloped (PUD), and ten Possible Bakken and STF drilling locations on the 
respective acreage.  The Bakken is being infill drilled to four wells per 1280 acres spacing 
unit by other operators (Continental and Whiting) in Dunn and McKenzie Counties and the 
Three Forks Sanish is starting to be developed in the area at four wells per 1280 acre 
spacing unit. This infill drilling would allow for an additional 34 Bakken and 46 Sanish Three 
Forks locations for a total of 60 wells in the Bakken and 60 wells in the Sanish Three Forks.   

� The Montana leases in Daniels, Roosevelt and Valley County currently lie in an undeveloped 
portion of what is anticipated to be the most northwestern extent of the Bakken production 
zone in the Williston Basin. There is currently no production from the Bakken or Sanish 
Three Forks Formations in Daniels or Valley County, however production from both 
formations can be found in southeastern Roosevelt County and in the northeastern portion of 
neighboring Sheridan County near the North Dakota border. Permitting activity has 
accelerated in Daniels County with 7 Bakken/Three Forks wells permitted in the last 24 
months.  Apache, the most active operator in the area, currently has 6 exploratory wells 
being drilled in central Daniels County. Results from these wells are pending and the 
Montana properties will remain contingent resources until exploratory drilling yields 
successful results.  Of the 7,866 net acres in Montana, 5,780 lie in Daniels County, 1,171 in 
Roosevelt County and 915 in Valley County. On 1280 acre spacing, the acreage would allow 
174 well locations.  Future infill drilling could allow as many as 696 locations.  

� Oklahoma is a very active oil and gas province. Magnolia holds a large group of small non-
operated working interests scattered throughout the state. The company has 33 producing 
leases in the state, on which 15 wells target the Mississippi Lime or Woodford Shale.  These 
two formations are the primary focus of Magnolia’s future development in Oklahoma. There 
are currently a total of 8 Proved Developed Non-Producing, 88 Proved Undeveloped, 24 
Probable and 35 Possible locations on the respective acreage. Magnolia is currently drilling 
or completing 10 wells. 

The producing Magnolia assets contain 106 MBO and 391 MMcf of Proved Reserves, 1,367 MBO 
and 4,513 MMCF of Proved and Probable (2P) Reserves and 2,818 MBO and 9,231 MMcf of Proved, 
Probable, and Possible (3P) Reserves, plus undeveloped leaseholds with un-assessed exploratory 
potential in Oklahoma and in northeastern Montana.  As of 1 January 2013, Magnolia’s net reserves, 
future net cash flow, and net present worth discounted at 10% per annum (NPV), including the market 
value of the undeveloped leasehold not associated with the wells that are scheduled to be drilled in 
this report, have been estimated to be as follows:

�
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Figure 1.2: Summary of Magnolia Reserves 

Figure 1.3: Summary of Magnolia Contingent Resources 

Magnolia has a well-diversified portfolio of producing properties that provide a stable long life cash 
flow to underpin the company.  It has a small, but well positioned presence in three of the most active 
unconventional resource plays in North America. The Bakken and Mississippi Lime plays provide 
robust economics and provide a balance between oil and gas reserves. However, a large portion of 
the Woodford Shale is a contingent resource base because of the current state of the natural gas 
market.  Some of the contingent Woodford Shale locations are in the shallower northern region and 
are expected to produce commercial volumes of gas condensate, but are too distant from producing 
wells to be placed in a reserve category.   

The wells in the North Dakota Bakken play have a short cycle time between spud and first production.  
The quick, high rate oil production provides relatively significant early cash flow, and when combined 
with the cash flow from Mississippi Lime development, provides the funds necessary for a capital 
program that can be supported by internally generated cash flow within 12 months at the current strip 
pricing.  The potential for increased well density for up to 4 wells per formation per 1,280 acre spacing 
unit provides significant investment opportunities and growth within the current asset base.   

The Montana leases are classified as prospective resources as exploration begins in the area.  
Bakken production does exist from a single well within approximately 12 miles of the far eastern 
portion of the Magnolia leasehold, however the production is relatively poor and the nearest area of 
concentrated production is more than 30 miles away.  These will remain prospective until ongoing 
exploratory drilling results are released. 

Reserve�Class/Category

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Future�Net�
Revenue�
($000)

Future�Net�
OPEX�&�

Taxes�($000)

Future�Net�
Capital�
($000)

Future�Net�
Cash�Flow�
($000)

NPV�Disc�@�
10%�($000)

Proved�Developed�Producing 56,451���� 206,516�� 106������� 391������� 11,314���� 2,326������ �������������� 8,988�������� 5,842��������
Proved�Developed�Behind�Pipe 1,443������ 9,780������ 64��������� 195������� 6,592������ 1,604������ 1,131������ 3,857�������� 2,642��������
Proved�Shut�In ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������
Proved�Undeveloped 37,412���� 115,441�� 1,002���� 3,072���� 103,265�� 16,269���� 18,919���� 68,077������ 28,590������

Total�Proved 95,306���� 331,737�� 1,173���� 3,658���� 121,171�� 20,200���� 20,050���� 80,921������ 37,074������

Probable�Behind�Pipe ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������
Probable�Undeveloped 5,916������ 29,882���� 194������� 855������� 21,515���� 3,076������ 3,464������ 14,976������ 6,855��������

Total �Probable 5,916������ 29,882���� 194������� 855������� 21,515���� 3,076������ 3,464������ 14,976������ 6,855��������
Total�2P 101,222�� 361,619�� 1,367���� 4,513���� 142,686�� 23,275���� 23,513���� 95,897������ 43,929������

Poss ible�Behind�Pipe ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������
Poss ible�Undeveloped 19,569���� 53,848���� 1,451���� 4,718���� 151,572�� 22,799���� 26,642���� 102,131���� 50,114������

Tota l �Poss ible 19,569���� 53,848���� 1,451���� 4,718���� 151,572�� 22,799���� 26,642���� 102,131���� 50,114������
Total�3P 120,792�� 415,468�� 2,818���� 9,231���� 294,258�� 46,074���� 50,156���� 198,029���� 94,043������

Grand�Total�As�of�January�1,�2013
Gross�Reserves Net�Reserves Net�Cash�Flow

Prospective�Resources

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Future�Net�
Revenue�
($000)

Future�Net�
OPEX�&�

Taxes�($000)

Future�Net�
Capital�
($000)

Future�Net�
Cash�Flow�
($000)

NPV�Disc�@�
10%�($000)

Montana
������Bakken 206,682�� 103,341�� 5,770���� 2,885���� 514,551�� 145,089�� 208,932�� 160,531���� 12,267������
������Sanis h/Three�Forks ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������

Montana�Total 206,682�� 103,341�� 5,770���� 2,885���� 514,551�� 145,089�� 208,932�� 160,531���� 12,267������

Contingent�Resources
Oklahoma
������Miss iss ippian 5,123������ 16,906���� 75��������� 249������� 7,939������ 1,132������ 1,261������ 5,546�������� 2,368��������
������Woodford 2,089������ 144,102�� 41��������� 1,483���� 10,878���� 1,724������ 5,863������ 3,291�������� 369����������

Oklahoma�Total 7,212������ 161,008�� 116������� 1,732���� 18,817���� 2,856������ 7,124������ 8,837�������� 2,737��������

Total�Contingent�Resources 213,894�� 264,349�� 5,886���� 4,617���� 533,368�� 147,945�� 216,056�� 169,368���� 15,004������

Gross�Resources Net�Resources Net�Cash�Flow

Resources�As�of�January�1,�2012
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2. Introduction 

2.1 Summary 

Magnolia is an independent oil and gas investment company based in Tulsa, Oklahoma, that is 
engaged in the acquisition, exploitation and development of oil and gas properties primarily located 
onshore in the United States. Magnolia owns acreage and producing assets and intends to participate 
in developmental and exploratory wells principally located in three of North America’s most prolific 
onshore plays, the Bakken/Three Forks Sanish and Woodford Shales and the Mississippi Lime 
horizontal drilling Play. 

2.2 Magnolia’s Lease Holdings and Producing Assets 

Magnolia owns certain rights to producing assets in six states and certain drilling leases in North 
Dakota, Montana and Oklahoma.  These comprise: 

� Leases in Dunn, McKenzie and Williams Counties, North Dakota, totaling 421 net acres in 20 
sections and 20 producing leases.  

� Leases in Oklahoma covering 5,178 acres in 40 counties and 33 producing leases primarily 
targeting the Woodford Shale and Mississippi Lime Plays. 

� Leases in Daniels, Roosevelt and Valley Counties of northeastern Montana, totaling 7,866 net 
acres in 234 sections. 

� Working interests in 35 additional producing non-operated leases in fields in Texas, Florida 
and Alabama. 

These assets are summarized in the table below and are detailed in Appendix A. 

WI= working interest; NRI= net revenue interest 

Montana Various 0.174%�to�19.49%�WI�
with�NRI�80%�of�WI

Mar�2017�to�
Sep�2017�

7,865.62

Oklahoma Various
0.00156%�to�25.64%�WI�

with�NRI�75%�of�WI
Aug�2013�to�

Nov�2013 3,798.56

North�Dakota Various
0.117%�to�5.43�%�WI�with�

NRI�75%�of�WI
Feb�2013�to�

July�2013,�HBP 123.3

Oklahoma Various
0.0347%�to�100%�WI�with�

NRI�75%�of�WI
Aug�2013�to�

Nov�2013 323.84

North�Dakota Various
0.35%�to�3.17%�WI�with�

NRI�75%�of�WI
Held�By�

Production 297.52

Oklahoma Various
0.005%�to�100%�WI�with�

NRI�75%�of�WI
Held�By�

Production 1,055.16

Development

Production

Alabama,�Florida,�
Texas Various See�Appendix�A

Held�By�
Production 49.1*

Exploration

SUMMARY�TABLE�
OF�ASSETS

Operator Interest�(%) Lease�Expiry�
Date

Total�Lease�
Area�(acres)
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* Excludes minority working interests or royalty interests where acreage information is either not 
available or it is not meaningful in relation to the interest held. 

North Dakota Summary – 

Magnolia holds acreage in Dunn, McKenzie, and Williams Counties North Dakota. The acreage 
position is in the fairway of Marathon Oil Company’s Bakken Shale exploitation/development program. 
The leases grant Magnolia the right to participate in a total of 60 Bakken Shale drilling locations. 18 of 
the locations are producing, 2 wells are currently being drilled or completed and 40 of the well 
locations are undrilled of which 34 are increased density locations. Of the 60 Sanish Three Forks 
locations, 2 are producing and 2 are currently being drilled or completed. Of the undrilled locations, 10 
will be initial spacing unit wells and 46 will be increased density well locations. The initial Bakken well 
locations are typically drilled on 1,280 acre spacing units with infill drilling allowing a total of 4 wells on 
the 1,280 acre unit. 

Magnolia’s average interest will be approximately 1.69% WI / 1.27% NRI with an estimated capital 
cost to Magnolia of US$ 144,000 per well. The schedule for drilling these wells is set by the operator 
and the timing of approval of the drilling permits by the North Dakota Industrial Commission. Financial 
details are provided in the section Planned Expenditures. See Appendix A for Magnolia’s North 
Dakota lease summary.  

Operators of Magnolia’s acreage include Hess, Hunt, Kodiak, Marathon, Slawson and Statoil, with 
Marathon as the primary operator in the area. Marathon has been drilling 8,000 to 10,000 ft. lateral 
sections in its horizontal Bakken wells which enables them to space the wells on 1,280 acre spacing 
units.  One well can hold two sections.  The typical spacing unit is the two north-south adjacent 
sections in each township starting with Sections 1 and 12. 

Magnolia participated in six Bakken/STF wells in North Dakota that began production in 2012: 

The Eckelberg 14-23H targeting the Bakken began production in March 2012 at a rate of 
approximately 495 BOPD. The well has produced 73.2 MBO through October 2012. 

The Quill 2-10-3H targeting the Bakken began production in May 2012 at a rate of 
approximately 535 BOPD.  The well has produced 40.9 MBO through October 2012. 

The Skunk Creek 2-8-17-15H targeting the Bakken began production in January 2012 at a 
rate of approximately 53 BOPD.  Production was ramped up in September 2012 to a rate of 
approximately 407 BOPD and 459 BOPD in October 2012.  The well has produced 30.6 MBO 
through October 2012. 

The Stocke 1-4-9H targeting the Bakken began production in January 2012 at a rate of 
approximately 144 BOPD.  The well has produced 29.2 MBO through October 2012. 

The Eckelberg 14-23TFH targeting the STF began production in March 2012 at a rate of 
approximately 434 BOPD.  The well was shut in for maintenance twice throughout the year 
and therefore only produced 23.4 MBO through October 2012. 

The Skunk Creek 2-8-17-14H targeting the STF began production in January 2012 at a rate of 
approximately 358 BOPD.  The well has produced 145.7 MBO through October 2012.  

As of 1 January 2013, the statuses of the proved developed non-producing wells are as follows: 

Curtis Kerr 24-8H and Nicky Kerr 14-8H are being drilled and are expected to begin 
production in March 2013. 

The Paul Rohde Infill Well was part of a farmout of the Paul Rohde 21-9H lease that the 
farmee went non-consent on.  The status is currently unknown. 
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Montana Summary – 

Magnolia holds 7,866 net acres in Daniels, Roosevelt and Valley Counties in the northeastern corner 
of Montana.  The acreage is spread across 234 sections among the three counties, providing 
Magnolia an opportunity to participate in as many as 174 wells on initial 1280 acre spacing, with 
potential infill drilling providing as many as 696 total well locations. 

Magnolia’s Montana acreage lies in a relatively unexplored area of the Bakken.  Studies performed by 
the USGS and others have identified the presence of the three distinct members of the Bakken 
formation and the Sanish Three Forks formation in Daniels, Roosevelt and Valley Counties, however 
uncertainty still remains as to whether the formations in this portion of the state are thermally mature 
enough to produce significant hydrocarbons. Resistivity logs show this area may be at or near the 
boundary of the thermally mature portion of the Bakken (See Figure 5.1).   

Exploration is ramping up in Daniels County with Apache Corp., the area’s largest leaseholder, 
leading the way. Apache currently has permits for six exploration wells targeting the Bakken and 
Three Forks Formations in Daniels County (three each). Five of Apache’s six permitted wells have 
been spud and results from the drilling are pending. Sagebrush Resources recently applied for a 
permit to drill a Bakken exploratory well in east Daniels County. In July of 2011, Armstrong Operating, 
Inc. drilled an unsuccessful exploratory well into the Birdbear (Nisku) Formation which underlies the 
Sanish Three Forks.   

Oklahoma Summary–  

Magnolia currently holds the right to participate in wells drilled in 262 leases in 40 counties (Alfalfa, 
Beckham, Bryan, Caddo, Canadian, Carter, Cleveland, Coal, Creek, Dewey, Ellis, Garfield, Garvin, 
Grady, Grant, Jackson, Kay, Kingfisher, Latimer, LeFlore, Lincoln, Logan, Major, Marshall, McClain, 
Murray, Noble, Okfuskee, Oklahoma, Osage, Pawnee, Payne, Pittsburg, Pottawatomie, Rusk, 
Seminole, Stephens, Washita, Woods, and Woodward) in central Oklahoma. These leases total 5,178 
net mineral acres in 260 spacing units.   Magnolia holds additional leases totaling approximately 61 
net acres in Sedgwick County, KS and Rusk County, TX targeting similar formations to their 
Oklahoma leases. The details of these leaseholds are shown in Appendix A. 

Although there are many possible productive targets, the primary objective for future drilling is the 
development of the Woodford Shale and Mississippi Lime. Horizontal drilling and new stimulation 
techniques have made both formations productive for oil and natural gas. 

Magnolia currently has interests in 33 producing leases on which ten wells target the horizontal 
Mississippi Lime, five target the Woodford Shale with the remainder targeting additional reservoirs in 
the area such as the Hunton, Wayside, Wilcox and Viola Formations. Ten wells are currently in the 
process of being drilled or completed with six wells targeting the Mississippi Lime/Chat, three 
targeting the Woodford Shale and one targeting the Cotton Valley Lime.  

Magnolia participated in 16 wells that began production in 2012. These wells include Walker 2-29, 
Henry 2-29A, Bowen 2, Bowen 3, Zenyatta 2-6, Bollinger 1-27H, Montecristo 6-1H, Beebe 24-W-1H, 
Otis 2-27-12-1H, Lois Rust 7-27-12-1H, Thomason 10-27-12-1H, Brady 17-27-12-1H, Brandt 3-28-12-
1H, Ladonna 19-28-16-1H, Westline 30-28-16-1H and SPS 6-26H. These 16 wells have produced a 
cumulative 133 MBO as of November 2012 and are forecasted to provide approximately 40 BOEPD 
of production net to Magnolia in 2013. 10 additional wells are currently being drilled or completed.  

Magnolia has an agreement to consult on a leasing and drilling program across the Mississippi Lime 
play.  Magnolia started this leasing program in 2012 and acquired working interests in over 150 
prospective horizontal units during the year.  Since the play covers a number of counties in central 
Oklahoma there is potential for the acquisition of additional acreage even though larger companies 
have acquired millions of acres of leases throughout the play.  Due to the law regarding well 
proposals in Oklahoma, Magnolia will have the opportunity to accept or decline those well proposals 
from other operators at its discretion.  It will make that decision based on the operator of the well to be 
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drilled, horizons being targeted, proposed costs of well and availability of capital.  It can farmout its 
acreage to other companies if it chooses not to participate for one of these reasons.  At this time, 
Magnolia plans to participate in most, if not all, of the horizontal wells on its acreage targeting the 
Mississippi Lime. 

Additional Producing Properties –  

Magnolia holds additional producing properties in three states (Texas, Alabama, and Florida), aside 
from the producing leases in North Dakota and Oklahoma that produce approximately 4.5 BOE per 
day and generate approximately $4,500 per month in operating cash flow.  The producing properties 
consist of small working interests and royalties in individual wells to small working interests and 
royalties in large producing units.  All of the production has a long remaining life with a shallow 
decline. 

2.3 General Nature of USA Petroleum Rights 

Unlike in other parts of the world, onshore mineral (including petroleum) rights in the United States are 
primarily vested in, or derived from, the original landowner rather than the State. Mineral rights can be 
held separately from ownership of the surface rights. Holders of mineral rights may lease their mineral 
rights to operators who wish to drill wells or to non-operators who wish to participate in the drilling of 
wells on the acreage owned by the mineral rights holder.  Individual leases are usually much smaller 
in size than is common elsewhere, and a company’s rights holdings in an area will often comprise 
many small leases rather than fewer, larger, ones. Leases are typically granted for a relatively short 
period, such as three to five years, unless production is established on the lease. At that point some 
or all of the leases can continue to be held while production operations continue, the exact area 
reflecting the permitted drilling density for the particular formation being produced. The drilling of 
wells, and the rates at which they can be produced, are controlled by the relevant regulatory body; in 
Oklahoma it is the Oklahoma Corporation Commission (“OCC”) and in North Dakota it is the North 
Dakota Industrial Commission (“NDIC”). These regulatory bodies are charged with ensuring the 
orderly and optimum development of reservoirs and, as such, establish field rules which define the 
maximum drilling density allowed in an area and compliance with all environmental regulations. The 
net impact of this ownership and regulatory environment is that acquiring and maintaining leases in 
good order may take considerably more effort than that usually required in other countries. 

The Magnolia leases are generally small lease tracts that will be combined with other leases to form a 
drilling unit.  The drilling unit can be formed voluntarily or compulsorily by state commission ruling 
such as the OCC.  Through either arrangement, the leaseholder has the option to join in the drilling of 
the well, farm out the lease to a third party to support the drilling of the well, or sell its interest in the 
lease.  If the leaseholder elects to join, an operator is selected and a Joint Operating Agreement 
(JOA) is executed that sets out the provisions for decision making and accounting procedures, 
overhead charges, insurance, and other matters required for safe operation of the well.   

There are no obligations to drill a well on any of the leases except to extend the lease beyond its 
primary term.  Leases have a primary term in which the lease will expire if production is not 
established.  Drilling operations will need to commence on, or prior to, the lease expiration date in 
order to perpetuate the lease.  As long as there is continuous activity on the lease of a drilling or 
production nature, the lease will continue.  The lease will terminate on the later of the primary term 
expiry date or the end of production from the well(s) in the spacing unit containing the lease. 

Should Magnolia acquire new leases, the terms may provide for a cash payment to the owner of the 
mineral interest called a lease bonus.  The primary term of the lease is negotiable, but usually is 3 to 5 
years.  In that time Magnolia would need to drill a well and establish production to perpetuate the 
lease.  
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3. North American Unconventional Resource Plays 
Shale has been a hydrocarbon play within the U.S. since the late 1880s, with reports of production 
from Indiana and Kentucky. However, in the past 20 years shale has been established as a major 
onshore productive unit principally for gas, but oil is being established as technology evolves. Several 
factors have contributed to this resource development including a lack of conventional hydrocarbon 
exploration opportunities, new drilling and production techniques, and escalating oil and gas prices. 
Current estimates for in-place resources of the shale play within the U.S are very large, although 
much is based on speculation rather than hard data and there are wide variations in estimates. 

Figure 3.1:  North American Unconventional Resource Plays

The Barnett Shale of central Texas is the most well known and considered to be the largest proven 
shale play to date within the U.S. Other significant shale plays include; the Marcellus (Pennsylvania, 
New York, and West Virginia), Green River (Colorado, Utah, Nevada, and Wyoming), 
Haynesville/Bossier (Texas and Louisiana), Fayetteville (Arkansas), Woodford (Oklahoma, Texas, 
and New Mexico), Eagle Ford (Texas), Bakken (North Dakota and Montana), Chattanooga 
(Tennessee, Kentucky, and Alabama), Utica (Pennsylvania and New York) and New Albany (Indiana 
and Kentucky).  

The distribution of many of these shale units is unclear and assumptions have been made when 
presented on maps in various industry publications. Most of the shale is Devonian and earliest 
Carboniferous in age, which was widespread throughout the U.S. 

Horizontal drilling now accounts for up to 10 percent of active onshore wells in the U.S. and is 
increasing every year.  The ability of horizontal drilling to reach and extract petroleum from formations 
that are not accessible with vertical drilling, including areas where drilling is not allowed for 
environmental reasons, has made it an invaluable technology.  Horizontal drilling allows for an 
increase in the recoverable petroleum in a given formation, and can even increase the production in 
fields previously thought of as marginal or mature.  Horizontal drilling also allows for more economical 
drilling, and less impact on environmentally sensitive areas. 
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The development of the horizontal drilling technology and the multistage fracture stimulation is leading 
to redevelopment of heterogeneous or low permeability oil and gas plays as well.  Examples of these 
plays are the Cotton Valley gas sand play in East Texas, the Bone Spring Play in West Texas and 
New Mexico, the Granite Wash and Cleveland Sand play in Western Oklahoma and the Mississippi 
Lime Horizontal Drilling Play in North Central Oklahoma.  These technologies have transformed once 
known, but marginal plays into highly profitable plays. 
�
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4. Bakken Shale and Sanish Three Forks North Dakota

The Bakken Shale, also referred to as the North Dakota Shale, is present in Montana and North 
Dakota in the US, and Saskatchewan and Manitoba in Canada. It is a thin but widespread formation 
in the Williston Basin.  

Figure 4.1:  Location of Magnolia Leases in North Dakota 

4.1 Petroleum Geology 

The Bakken Shale is present throughout the Williston Basin as shown on the isopach in Figure 4.2.  
The Bakken thickens to the center of the basin which is northeast of the Magnolia acreage.  The 
Bakken is within the oil generation window at the location of the Magnolia acreage. 

The Bakken Shale consists of three members: a Lower, Middle, and Upper Member, with greater 
geographic extent from Lower to Upper. Both the Lower and Upper Members are organic rich, brittle 
due to silica content, of marine origin, and are considered an important source rock in the area. The 
Middle Member is the primary reservoir in the Bakken.  The maximum thickness of the Lower Member 
is 55ft while the Upper Member is 28ft. The Middle Member, which shows a maximum thickness of 
87ft, is variable in lithology across the basin comprised of dolomite, sandstone, limey shale, and 
shale. Where present, the sandstone intervals will also offer reservoir potential in addition to the 
shale.  A log section of the Bakken is shown in Figure 4.3. 

The Lower Shale is conformable with the Three Forks Formation in the central portion of the basin, 
but unconformably overlies the formation along the margins of the basin.  The Devonian Three Forks 
Formation conformably underlies the Bakken in the central portion of the basin; an angular 
unconformity exists between the two formations along the margins of the basin.  The formation 
consists of an interbedded sequence of greenish grey and reddish brown shales, light brown to yellow 
grey dolostones, grey to brown siltstones, and quartzose sandstones with minor amounts of 
anhydrite.  Local accumulations of coarse-grained siltstone to fine-grained quartz sandstone occur at 
the top of the Three Forks.  These local accumulations are informally known as “the Sanish sand.” 

       Oil Wells 

       Gas Wells 
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The Three Forks Formation reaches a maximum thickness of 250 ft.  Five lithofacies have been 
identified within the formation representing environments from sublittoral to supralittoral.  The “Sanish 
sand” is thought to represent a beach or nearshore marine environment. 

A state study evaluating oil reserves in the Three Forks Formation in western North Dakota concluded 
that there could be as much as 2 billion barrels of recoverable oil in the Three Forks, enhancing the 
sustainability of the play over time.  The new projection is based on more than 200 well measurement 
logs and 85 sets of testimony from technical experts. 

Figure 4.2:  Isopach of the Bakken Formation

Figure 4.3:  Bakken Log Section (Target Interval between Red Lines) 

Magnolia Dunn County 
Leasing Area 
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4.2 Current Activity 

Exploration and development in the Bakken Formation started in the 1950s with the earliest discovery 
occurring in the Antelope Field of North Dakota in 1953.  The advent of horizontal drilling in the 1980s, 
together with improved hydraulic fracturing techniques, led to the shale becoming a significant 
unconventional target for oil and gas, and post 2000 activity has significantly increased. Daily 
production is estimated to exceed 700,000 BOPD by 2013 and to exceed 1.2 MMBOPD by 2019. The 
2008 US Geological Survey (USGS) estimates that mean undiscovered recoverable volumes of 3.65 
BBbls and 1.85 TCF are contained in the Bakken Shale of Montana and North Dakota. 

The main center of Bakken Shale activity is in North Dakota where there are over 4,000 active wells. 
The counties that have seen the highest level of exploration are McKenzie Co, ND and the eastern 
part of Richland County Montana where the shale is considered to be the most favorable for oil 
generation. The largest Bakken Shale field is at Parshall, operated by EOG, which produces around 
30,000 BOPD from 60 wells.  In July of 2011 there were 31 rigs operating in Dunn County and 36 
operating in Mountrail County. 

Bakken Reserve Analysis 
Moyes forecasted the ultimate recovery for 346 wells between January 2007 and November 2010 
found in the state production records.  Figure 4.4 shows the mean ultimate recovery is 311 MBO with 
an 80 percent confidence interval (P90 to P10) of 138 MBO to 530 MBO.  There are a couple of wells 
with forecasted ultimate recoveries over 800 MBO.  Figure 4.5 shows there has been no significant 
improvement in ultimate recovery between 2007 and 2010, or that any improvements have been 
offset by operation in a lesser reservoir quality area.  The ultimate recovery should have the same 
relationship between historical and future well operations using current technology.  Therefore, we 
estimate the Mean Ultimate Recovery from future Bakken Wells in Dunn County, ND to be 311 MBO.  
Wells in the neighboring counties of Williams and McKenzie in which Magnolia has additional interests 
are estimated to have similar recoveries to the Dunn County wells. 

Figure 4.4:  Dunn County North Dakota Bakken Horizontal Well Ultimate Recovery Distribution 
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Figure 4.5: Well Ultimate Recovery Distribution Time Groups 

As activity in the Bakken has matured, so have completion techniques.  The number of fracture 
stages is increasing significantly as operators become more experienced with the reservoir.  Marathon 
has gone from completing wells with a single stage frac in their early Bakken development, to as high 
as a 32-stage fracture in recent wells.  To explore the effect that the increase in fracture stages has 
had on recovery, Moyes analyzed the 90 day recovery of wells from 2008 through 2012 in Dunn, 
Mckenzie and Williams Counties in North Dakota.  These results were compared with the type curve 
developed by Moyes after analyzing Dunn County production from 2007-2010.  The 90 day recovery 
is used to determine whether the higher initial production rates seen by many wells with a large 
amount of fracture stages correlates to an increase in recovery or simply yields higher initial rates with 
a steeper decline in the following months.  
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Figure 4.6: North Dakota Average 90-day Bakken Production 

Figure 4.7: North Dakota P50 90-day Bakken Production 
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As can be seen from Figures 4.6 and 4.7, there has been no significant increase in 90 day production 
from 2010 through 2012.  The Moyes type curve also agrees very well with the 90 day P50 (most 
likely) production for all three counties.  This agrees with the idea that although higher fracture stages 
seem to be increasing IP rates, they are also leading to steeper initial decline rates.   

The summary of the North Dakota acreage holdings is shown in Figure 4.6 below.  Magnolia currently 
has approximately 421 acres leased in North Dakota.  Of that acreage, approximately 337 acres is 
currently Held by Production or is acreage on which a well is actively being drilled or completed.  84 
acres (3 leases) are currently expected to expire by July 9, 2013.  Magnolia has indicated that there is 
no intent to develop these leases, and therefore no potential development was attributed to the 
expiring acreage.

Figure 4.8:  Magnolia North Dakota Leasehold Summary 
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5. Bakken Shale and Sanish Three Forks Montana 
�
The Bakken Shale and Three Forks Formations extend west from North Dakota into northeastern 
Montana and are present in Richland, Roosevelt, Sheridan, Daniels and portions of Valley and 
McCone counties. �

5.1 Petroleum Geology 

The Shale’s three distinct members remain present throughout most of northeastern Montana and 
continue to be underlain by the Sanish Sand and Three Forks Formation.  Portions of Montana have 
seen significant Bakken production (Elm Coulee), however the shallower far northwestern extent of 
the formations has not been significantly explored.  Some uncertainty still exists as to whether the far 
northwest portions of the shale in Daniels, Valley and Roosevelt counties are thermally mature 
enough to produce significant hydrocarbons. Figure 5.1 below illustrates this by showing the log 
resistivity of the upper shale member of the Bakken Formation.  

Figure 5.1: Log Resistivity (ohm-m) of Upper Bakken Shale member (USGS, 2010)

5.2 Current Activity 

As of October, 2012 there were an estimated 900 producing Williston Basin Bakken wells in the state 
of Montana, 805 of which were in Richland County. Richland County is home to the prolific Elm 
Coulee field which has produced an estimated 130 MMbbl oil to date.  The field has however seen 
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significant production declines in the last five years, dropping from a high of almost 19 MMbbl of oil 
production in 2008 to 4.5 MMbbl in 2012. Additional Bakken production is ongoing in southeastern 
Richland County and northeastern Sheridan County where there are 73 and 22 producing Bakken 
wells respectively.  Minimal Three Forks production is currently occurring in the state. 

5.3 Prospects 

Magnolia Petroleum has acquired approximately 7,866 net acres in the northeastern Montana 
counties of Daniels, Roosevelt and Valley.   

Figure 5.2: Montana Acreage and Adjacent Bakken/STF Production and Permits 

There is currently no Bakken or Three Forks production in Daniels or Valley Counties, however 
production has been established in southeastern Roosevelt County roughly 30 miles from the 
company’s Roosevelt acreage. The nearest production in Sheridan County is approximately 12 miles 
from the company’s eastern Daniels County acreage. 

Three new Bakken well permits and three new Three Forks permits have been issued in Daniels 
County in the past 24 months to Apache Corp, the largest leaseholder in Daniels County with an 
estimated 350,000 – 400,000 net acres. Five of the six permitted wells have been spud, and results 
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from the exploratory drilling have yet to be announced. An additional Bakken permit was issued to 
Sagebrush Resources II, LLC in February of 2013. 

The economic analysis for the Montana Bakken prospects include a gross completed well cost of 
$8.5MM, including surface facilities and gathering system,  and the same expected recoveries as the 
Dunn County, ND Bakken wells.  Operating costs are estimated at $12,500/month. 
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6.  Woodford Shale Oklahoma

The Woodford Shale is present in numerous basins stretching across Arkansas, central and southern 
Oklahoma, Texas, and New Mexico.  The shale is productive for both oil and gas, with the liquids 
content depending on the thermal maturity of the shale.  The gas portion of the play was developed in 
the initial stages.  The viability of the oil portion of the play was recognized in 2009 to early 2010 and 
the activity in the oil window of the play began accelerating in 2011. 

Figure 6.1:  Location of Magnolia Leases in Oklahoma 

6.1 Petroleum Geology 

The shale is mostly Late Devonian in age although some is reported as being Earliest Carboniferous. 
The formation was deposited as part of a global Late Devonian marine transgression. It is an 
important source rock in the area for both oil and gas in the south-central basins of the USA, and the 
shale is considered an important oil and particularly gas reservoir. 

The shale is generally described as being black and siliceous, with abundant chert beds and 
occasional sandstones in the upper portion. The lower portion is organic rich with abundant pyrite, 
along with minor phosphate and dolomite beds. Locally in Oklahoma it is divided into three units with 
the middle part showing the highest organic content. The Woodford Shale is most productive where 
the rock is organic-rich, thermally mature, and highly fractured. There is evidence that the best wells 
are likely to be completed where chert is present. 

Production from shale is reported as far back as 1934. The advent of improved horizontal drilling and 
hydraulic frac techniques has increased the prospectivity of the shale to become a significant 
unconventional target for oil and gas. Publications have suggested that total gas-in-place for the 
Woodford Shale play is 830 TCF, and oil-in-place in the order of 250 Billion bbls. However, these 
numbers are based on a number of assumptions covering a very large area. 

Oil Wells     

 Gas Wells 
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6.2 Current Activity 

In January 2013 there were 184 drilling rigs active in the state of Oklahoma. Figure 6.2 shows the 
Woodford Shale well completions through the year 2011.  The most active areas are in Hughes, Coal, 
and Pittsburg Counties. Additional development of the Woodford in the Anadarko and Ardmore Basins 
within the state has also increased significantly.  

In just over five years of active drilling, the Woodford now boasts over 2,350 producing wells in 
Oklahoma. Most of the  wells are where the Woodford Shale is in the dry gas window, greater than 50 
ft thick and at a relatively shallow depth (<12,000 ft). The Woodford Oil play in Hughes and Coal 
Counties Oklahoma is experiencing increasing activity with the most active companies being 
Continental Resources and Newfield.  Figure 6.3 shows the area of the oil and gas windows of the 
Woodford Shale in the Arkoma Basin of southeast Oklahoma. 

Figure 6.2: Woodford Shale Completions Through 2011 (OGS)
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Woodford Reserve Analysis 

Because the Woodford play is an unconventional resource whose analysis does not lend easily to 
standard reservoir evaluation methods, Moyes analyzed 380 horizontal Woodford wells to determine 
the average recovery and to assess whether there is a significant difference in the performance of 
wells in the different areas.  

Because Magnolia’s undeveloped Oklahoma acreage is scattered widely across the state, wells were 
divided into groups based on their individual gas-oil ratio (“GOR”) to determine whether wells in the 
vicinity of the Magnolia acreage fell within the dry gas, wet gas or gas condensate window. GORs less 
than 3,200 produce volatile or heavier oils, wells with a GOR between 3,200 and 15,000 typically 
produce gas condensate, wells with a GOR between 15,000 and 100,000 produce wet gas, and wells 
with a GOR above 100,000 produce dry gas. 

�

Figure 6.3: Arkoma Basin Woodford Isopach Map 
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Moyes analyzed 380 wells to determine expected recoveries from the different production types.  We 
determined that the areas with volatile oil production had a forecasted P50 recovery of 22 Mbbl and 
an average recovery of 36 Mbbl.  The gas condensate areas had a forecasted P50 recovery of 68 
Mbbl with an average recovery of 82 Mbbl.  The wet gas and dry gas wells were combined because 
very few of the 296 wells had wet gas production, with the majority on the high side of the wet gas 
GOR range. The dry gas wells had a forecasted P50 recovery of 1.7 BCF and an average recovery of 
2.34 BCF. These results were used to develop type curves for the economic analysis of Magnolia’s 
undeveloped locations targeting the Woodford Shale, and the GOR was adjusted for each location 
based on the nearest activity. 

The current gas pricing environment makes the gas window of the Woodford an uneconomic play.  
Magnolia is currently working with several operators in the Woodford play focusing primarily on oil 
prospects and also has leases in counties with known gas production. The Woodford may emerge as 
an oil play again, according to some geologists who believe the thermal maturity of the formation in 
parts of the Anadarko Basin puts the Woodford right in the middle of the oil window.  The nearby 
fields in western Oklahoma have an abundance of oil and natural gas liquids that are becoming 
heavily drilled as a result of the high prices for oil and gas liquids compared to dry natural gas.  
Recent wells starting production have averaged an initial production rate of 1,410 BOE per day per 
well.  Typically, 35% of the production is composed of oil and the remainder is 1,300 BTU natural gas. 

Figure 6.4:  Oklahoma Woodford Horizontal Oil Well Reserves Distribution 
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Figure 6.5:  Oklahoma Woodford Horizontal Wet Gas Well Reserves Distribution

Figure 6.6:  Oklahoma Woodford Horizontal Dry Gas Well Reserves Distribution 
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7.  Mississippi Lime Horizontal Play 

Magnolia has an agreement with a geologist to consult on leasing in the Mississippi Lime Horizontal 
Play in multiple counties in Oklahoma.  Because of the competitive nature of this area, we will not 
discuss specific well locations and the maps have had the Township and Range location removed. 

7.1 Petroleum Geology 

The Mississippian Oil trend is an expansive carbonate stratigraphic trap producing at shallow depths 
ranging from 4,500 to 7,000 feet below the surface.  The reservoirs lie at the regional 
Pennsylvanian/Mississippian unconformity, as a result of uplift, alteration and erosion of shallow 
marine Mississippian carbonates.   A graphic of the target Mississippian formation is shown in Figure 
7.1. 

The uppermost Mississippian member is a widespread debris-flow deposit formed through a 
combination of uplift and erosion of the Mississippi Limestone, consisting of varying amounts of 
weathered chert, limestone and dolomite called the “Mississippi Chat”.  The “Mississippi Lime” 
underlies the chat and also exhibits good reservoir characteristics.  The formation was subject to 
weathering and digenesis and erosion at the regional unconformity.  This results in greatly varying 
reservoir properties both horizontal and vertically. Where the digenesis and weathering have 
enhanced the reservoir properties, the porosity is generally 15 to 20% and can be more than 100 feet 
thick. Where it has not been enhanced, the porosity is only 4-6% and has low permeability.  This 
results in lateral discontinuous reservoirs that are ideally developed with horizontal drilling technology. 

The horizontal wells drilled in the play have lateral lengths of between 2,500 ft and 5,000 ft and are 
fracture stimulated in 6-12 stages. The fracture stimulation treatments are not as large as those in the 
Bakken play or the other unconventional resource play such as the Eagle Ford.  Because of the 
shallow depths and smaller fracture stimulation treatments the typical completed well cost ranges 
from $2.4-$2.9 million.  Current drilling times are approximately 17-28 days from spud to TD. 

Figure 7.1:  Mississippi Lime Horizontal Play Concept Cross Section. 
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7.2 Current Activity 

The Mississippi Lime Horizontal Drilling Play is a re-activation of the development of the Mississippi 
Lime formation in northern Oklahoma and southern Kansas.  The Mississippian oil and gas bearing 
system is a proven commercial trend producing from several thousand vertical wells for more than 50 
years.  The play area includes multiple counties of the Northwest Shelf of the Anadarko Basin and the 
Nemaha Uplift in North Central Oklahoma and Southern Kansas. 

The core of the play involves drilling horizontal laterals in existing vertical wells or new horizontal wells 
in the vicinity of historical Mississippi producers or Dry Holes. Active companies in the play include 
Chesapeake Energy, SandRidge Energy, Range Resources, EOG Resources, Eagle Resources, and 
Red Fork Energy.  There are currently more than 70 rigs actively drilling in the play.  To date there 
have been an estimated 1,300+ horizontal wells drilled in the play and approximately 56 wells have a 
meaningful production history that can be used to estimate their ultimate recovery. A map of the 
historical Mississippian production and a listing of the operators and their focus area are shown in 
Figure 7.2. Range Resources, Red Fork Energy, and SandRidge Energy are the larger active 
companies in the area of the Magnolia Petroleum prospect area of interest. 

Figure 7.2: Mississippi Lime Historical Wells and Companies Focus Areas.  (Courtesy of Oil 
and Gas Journal) 

7.3 Reservoir Analysis 

The active operators in the play have published significant information on their results and expectation 
on the performance of wells in the play. SandRidge currently has approximately 1,850,000 acres 
under lease and the company has completed over 682 wells in the play.  They estimate they have 
approximately 11,000 potential drilling locations.  SandRidge’s published type curve for well 
performance is 433 MBOE (152 MBBL Oil, 152 MBBL NGL, 1.69 BCF natural gas) with expected well 
recoveries ranging from 300,000 to 500,000 BOE at an average drill and complete cost of $3.1 million 
including allocated salt water disposal well costs. 

Chesapeake has approximately 2 million acres under lease and has drilled approximately 273 wells in 
the trend.  Chesapeake’s published type curve is 360MBOE with a cost to drill and complete wells, 
including salt water disposal facility of $2.8 million.  Chesapeake currently has 8 rigs operating in the 
play. 
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Range Resources has published a type curve based on 25 wells that have been completed and the 
average estimated ultimate recovery (EUR) is 485MBOE.  The type curve is for a 2,200 ft horizontal 
lateral well completed with a 12 stage fracture treatment.  Range estimates costs for D&C capital to 
be $3.4MM. 

Moyes has analyzed the performance of 56 Mississippi Lime horizontal wells that were completed 
between 2007 and early 2011.  The wells had 30 day average initial rates ranging from 60BOPD to 
750BOPD.  The average estimated oil recovery 366MBO from this sampling of wells.  This is shown 
below in figure 7.3.  A type curve based on the analysis is shown in Figure 7.4. 

Figure 7.3:  Mississippi Lime Ultimate Recovery Reserve Distribution 

Figure 7.4:  Mississippi Lime Type Curve 
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7.4 Prospects

Magnolia Petroleum has an agreement with a geologist to consult on leasing in the play.  The lease 
areas consist of approximately 11 counties in central Oklahoma that are prospective for 
hydrocarbons.  There are two objectives in the leased areas; Mississippi Chat and the Mississippi 
Lime.  Both sections have been productive in and around the leased areas via vertical well 
completions, but in many cases the vertical well completions were marginally economic due to low 
rates and recovery per well.  Horizontal wells and modern fracture stimulation treatments will be key 
to the economic viability of the wells drilled in the leased areas.   

The key area of focus for Magnolia within the play has been Noble and Osage Counties; however, 
Magnolia has acquired leases in prospective areas of the Mississippi Lime play in 9 other counties as 
well.   

The Mississippi Chat section in Noble County Oklahoma is found at depths of 4,000-5,200 feet and 
ranges in thickness from a few feet to over 100 feet.  The “Chat” appears on well logs as a low 
resistivity zone having a low density and a high porosity and would calculate by traditional log analysis 
as water bearing and non-productive.  Examination of drill cuttings and mud log shows has been the 
primary means to determine the presence of hydrocarbons in an area.  Commercially productive 
zones have a minimum porosity of 25% and a water saturation of less than 80%.  The permeability is 
generally low, ranging from 0.1 mD to 50 mD.   

The Mississippi Lime section in Noble County is found at depths of 4,500 to 5,500 feet and the pay 
zone will range in thickness from a few feet to 25 feet.  The pay zones will calculate water saturations 
of less than 60%.  The primary trapping mechanism is stratigraphic pinch-outs of porosity intervals 
within the Mississippian, but there does not appear to be any significant down-dip 100% water bearing 
portions of the reservoir. 

The wells in these areas should be drilled up the angle of reservoir dip (toe up) so the oil and gas will 
drain downhill towards the vertical section of the well.  The horizontal lateral length should be between 
2,500 and 4,000 feet, depending of the specific well location. 

Figure 7.5:  Mississippi Lime Prospect “A” Structure Map 
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Magnolia’s plan for the Mississippi Lime shifted from a smaller prospect leasing plan to a program 
leasing plan across the play with focus on certain key areas in the eastern less developed portion of 
the play.  Despite the broad brush leasing across the play by large independents like Chesapeake, 
Devon, SandRidge and Range Resources, Magnolia has been able to acquire over 4,200 acres giving 
it the right to drill and or participate in the drilling with these and other companies in over 150 units 
throughout eleven counties.  Additional leasing activities by Magnolia across the play are ongoing. 

Magnolia participated in the drilling of 9 horizontal wells in the Mississippi Lime during 2012 with other 
operators.  Magnolia also drilled a vertical Mississippi Lime well as operator, the Roger Swartz, which 
at the end of 2012 was awaiting completion. 

The economic analysis for the Mississippi Lime prospect includes the above farmout terms, a gross 
completed well cost of $3.8MM, including surface facilities and gathering system, the expected oil 
recovery of 360 MBO per well with an initial 30 day rate of 260 BOPD per well.  The low to high range 
for recovery per well average for a 24 well program is 242MBO to 460MBO. 

8.  Reserves 

Estimates of oil and natural gas reserves owned by Magnolia are shown in the table below.  The 
Proved Developed Producing (PDP) Reserves are from the wells that are producing as of the effective 
date of this report.  The Proved Developed Non-Producing (PDNP) Reserves include shut-in and 
behind-pipe reserves.  The Proven Undeveloped (PUD) Reserves are from undeveloped well 
locations that are directly offsetting commercial producing wells.   The Probable Reserves are from 
undeveloped well locations that are offsetting�PUD well locations and the Possible Reserves are from 
undeveloped well locations that directly offset a Probable location, given there is justification for the 
reservoir to extend to the location.  

The properties evaluated are all those owned by Magnolia in North Dakota, Montana, Oklahoma, 
Texas, Alabama, and Florida.  The producing properties have been evaluated using decline curve 
analysis with the assumption that the wells will continue to operate with no material future 
investments.  The undeveloped leasehold has been evaluated based on analogy with offset 
production.  The offset production was evaluated using decline curve analysis. The cost and timing 
assumptions for the undeveloped wells are shown in Appendix C: Forward Development Plan. The 
pricing assumptions are in Section 10.  The detail on the oil and gas reserves for Magnolia is shown 
in Appendix B:  Summary of Reserves by Asset. 

As of 1 January 2013, Magnolia’s net reserves, future net cash flow and net present worth discounted 
at 10% per annum (NPV) have been estimated to be as follows: 

Figure 8.1:  Summary of Magnolia Reserves 

Reserve�Class/Category

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Future�Net�
Revenue�
($000)

Future�Net�
OPEX�&�

Taxes�($000)

Future�Net�
Capital�
($000)

Future�Net�
Cash�Flow�
($000)

NPV�Disc�@�
10%�($000)

Proved�Developed�Producing 56,451���� 206,516�� 106������� 391������� 11,314���� 2,326������ �������������� 8,988�������� 5,842��������
Proved�Developed�Behind�Pipe 1,443������ 9,780������ 64��������� 195������� 6,592������ 1,604������ 1,131������ 3,857�������� 2,642��������
Proved�Shut�In ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������
Proved�Undeveloped 37,412���� 115,441�� 1,002���� 3,072���� 103,265�� 16,269���� 18,919���� 68,077������ 28,590������

Total�Proved 95,306���� 331,737�� 1,173���� 3,658���� 121,171�� 20,200���� 20,050���� 80,921������ 37,074������

Probable�Behind�Pipe ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������
Probable�Undeveloped 5,916������ 29,882���� 194������� 855������� 21,515���� 3,076������ 3,464������ 14,976������ 6,855��������

Total �Probable 5,916������ 29,882���� 194������� 855������� 21,515���� 3,076������ 3,464������ 14,976������ 6,855��������
Total�2P 101,222�� 361,619�� 1,367���� 4,513���� 142,686�� 23,275���� 23,513���� 95,897������ 43,929������

Poss ible�Behind�Pipe ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������
Poss ible�Undeveloped 19,569���� 53,848���� 1,451���� 4,718���� 151,572�� 22,799���� 26,642���� 102,131���� 50,114������

Tota l �Poss ible 19,569���� 53,848���� 1,451���� 4,718���� 151,572�� 22,799���� 26,642���� 102,131���� 50,114������
Total�3P 120,792�� 415,468�� 2,818���� 9,231���� 294,258�� 46,074���� 50,156���� 198,029���� 94,043������

Grand�Total�As�of�January�1,�2013
Gross�Reserves Net�Reserves Net�Cash�Flow
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Figure 8.2:  Summary of Magnolia Contingent Resources 

The future net revenue is based on the 1 January 2013 NYMEX futures strip prices for WTI Oil and 
Henry Hub Gas.  The future net cash flow is the future net revenue, less estimated future net OPEX 
(well operating cost and production taxes) and future net capital.  The total reserves are those defined 
as natural gas and liquid hydrocarbon reserves to Magnolia’s interest after deducting all royalties, 
overriding royalties, and reversionary interests owned by outside parties that become effective upon 
payout of specified monetary balances.  All reserves estimates have been prepared using standard 
engineering practices generally accepted by the petroleum industry and conform to the guidelines 
adopted by the Society of Petroleum Engineers. 

9. Oil and Gas Prices 

The production and undeveloped leases have readily available access to both the oil and gas 
markets.  Production from the existing leases is gathered from the well head to a central processing 
facility on the lease where the gas is sold into a transportation network and the oil is either sold into a 
pipeline and transported to a refinery or is trucked from the lease to a pipeline terminal where it is 
then transported to a refinery.  The benchmark for pricing products in the United States is West Texas 
Intermediate Crude and Henry Hub Natural Gas.  The prices in this report are based on the futures 
strip for these two benchmark products.  The oil and gas prices beyond the end of the strip are held 
constant at the end of NYMEX Strip prices. 

West Texas Intermediate (WTI) FOB Cushing, Oklahoma, forms the physical basis for futures trading 
(NYMEX Sweet, Light Crude). Future Crude Oil prices are based on NYMEX Light Sweet Crude plus 
or minus a differential for gravity adjustment and transportation. Figure 9.1 shows the historical prices 
and forward curve for NYMEX Sweet Light contracts as of 1 January 2013.   

Prospective�Resources

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Oil�&�
Condensate�
(Mbbl)

Natural�
Gas�

(MMcf)

Future�Net�
Revenue�
($000)

Future�Net�
OPEX�&�

Taxes�($000)

Future�Net�
Capital�
($000)

Future�Net�
Cash�Flow�
($000)

NPV�Disc�@�
10%�($000)

Montana
������Bakken 206,682�� 103,341�� 5,770���� 2,885���� 514,551�� 145,089�� 208,932�� 160,531���� 12,267������
������Sanis h/Three�Forks ������������� ������������ ����������� ����������� ������������� ������������� �������������� ��������������� ��������������

Montana�Total 206,682�� 103,341�� 5,770���� 2,885���� 514,551�� 145,089�� 208,932�� 160,531���� 12,267������

Contingent�Resources
Oklahoma
������Miss iss ippian 5,123������ 16,906���� 75��������� 249������� 7,939������ 1,132������ 1,261������ 5,546�������� 2,368��������
������Woodford 2,089������ 144,102�� 41��������� 1,483���� 10,878���� 1,724������ 5,863������ 3,291�������� 369����������

Oklahoma�Total 7,212������ 161,008�� 116������� 1,732���� 18,817���� 2,856������ 7,124������ 8,837�������� 2,737��������

Total�Contingent�Resources 213,894�� 264,349�� 5,886���� 4,617���� 533,368�� 147,945�� 216,056�� 169,368���� 15,004������

Gross�Resources Net�Resources Net�Cash�Flow

Resources�As�of�January�1,�2012
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Figure 9.1:  Historical and 31 December 2012 NYMEX Futures Contract Crude Oil Prices 

Figure 9.2 shows the historical Henry Hub and futures strip prices as of close of business 31 
December 2012.  Natural Gas prices are based on NYMEX HH Natural gas plus or minus an 
adjustment for BTU content and transportation. NYMEX has futures SWAPS markets that provide 
future basis differentials for the various regions in the United States as compared to Henry Hub 
Pricing.  The differentials from the NYMEX Futures Swaps Market are used to regionally adjust the 
Henry Hub Futures gas prices to the local market.  

Figure 9.2:  Historical and 31 December 2012 NYMEX Futures Contract US Domestic Gas 
Prices 
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Figure 9.3 shows the ANR to Henry Hub swap differential.  ANR is one of the major trading reference 
points in Oklahoma. The NYMEX ANR to Henry Hub Basis Swap Differential is used to estimate the 
relative price of Oklahoma natural gas versus the Henry Hub Market.  This basis differential trades out 
through March 2016.  The basis differential is expected to increase from a negative $0.11/MMbtu to a 
negative $0.195/MMbtu by 2016.  The forecast gas price for Oklahoma used the Henry Hub NYMEX 
Strip less the ANR to Henry Hub Basis differential to arrive at the wellhead gas price.

Figure 9.3:  NYMEX Jauary 2013 ANR-Henry Hub Basis Swap Differential 

Bakken and Three Forks Oil Differentials 
Price Differentials in the Bakken and Three Forks stabilized at the end of 2012 and into early 2013 
after reaching a low of -$27.50/bbl on February 10, 2012.  Since September, 2012 differentials have 
ranged from -$9.75/bbl to +$6.50/bbl. For this report, a price differential of -$6.25/bbl is reflected in the 
cash flow economics. 

Mississippi Lime Differentials 
The western region is an oil play with a small amount of casinghead gas.  The close proximity to 
Cushing, Oklahoma, home of the storage facility upon which NYMEX oil is priced, indicates that there 
will be a very small transportation-price differential for the oil produced from this play. 
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11.  Conclusions 

Magnolia has a well-diversified portfolio of producing properties that provide a stable long life cash 
flow to underpin the company.  It has a small, but well positioned presence in three of the most active 
unconventional resource plays in North America. The three plays provide robust economics and 
provide a balance between oil and gas reserves.  

The wells in the North Dakota Bakken play have a short cycle time between spud and first production.  
The quick, high rate oil production provides relatively significant cash flow, and when combined with 
the cash flow from existing production, provides the funds necessary for a capital program that can be 
supported by internally generated cash flow within 12 months at the current strip pricing. 

The North Dakota leasehold position has the potential for significant upside through increased density 
to include up to 4 wells per formation per 1280 acre spacing unit.  Marathon and others are starting to 
test the performance and benefits of down-spacing in the Bakken play. 

Pending results from the exploratory Bakken and STF exploratory wells being drilled in Daniels 
County Montana, Magnolia would have the opportunity to be among a group of first movers into a new 
and undeveloped portion of the Bakken and STF. Their acreage provides a potential opportunity to 
participate in as many as 696 Bakken wells, although it is unlikely the entire extent of their acreage 
would be productive. 

The company’s Oklahoma position provides additional exposure to balanced reserves.  The Woodford 
Shale has propelled Oklahoma into the top three of natural gas producing states in the United States, 
while the horizontal Mississippi Lime development has helped revitalize Oklahoma’s oil production by 
transitioning away from the marginal stripper wells that provided much of the state’s oil.  Magnolia’s 
position in Oklahoma provides the company additional cash flow and development opportunities in a 
set of highly active, proven plays. 

12.  Disclosures 

12.1  Data 

This report is based on data and materials provided by Magnolia, and by public domain research 
carried out by the authors. The information provided by Magnolia consisted of background 
information, a copy of their business plan, lease schedules, copies of leases, mineral ownership 
schedules, revenue statements by property, Joint Interest Billing statements, AFE’s, well logs, and 
Lease Maps.  

Magnolia’s interests in all of the leases in North Dakota, with the exception of McKenzie and Williams 
Counties, were received by virtue of an Assignment from Enerlex. Magnolia leased the mineral 
owners directly in McKenzie and Magnolia leased Enerlex in Williams County, who owns the minerals.  
Magnolia’s interests in all of the leases in Oklahoma were received by virtue of an Oil and Gas lease 
directly with Enerlex, who also owns the minerals in Oklahoma.   

We have examined Magnolia’s information and interviewed Magnolia’s management. We have carried 
out appropriate due diligence and have critically examined the data provided, but cannot vouch for its 
accuracy and completeness. Magnolia Petroleum Plc has provided us with an indemnity 
compensating us for any liability arising from our use of information provided by Magnolia which is 
materially inaccurate or incomplete. Further, Magnolia has advised us that all of the data provided to 
us is either in the public domain or is proprietary to Magnolia, and that Magnolia has approved the 
disclosure of proprietary data in the preparation of this report. 

Moyes has not carried out a site visit to any of the properties, nor was it deemed necessary to prepare 
the evaluation herein of such properties.  Sufficient data is available from public sources and 
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Magnolia’s files to evaluate the producing properties and the undeveloped leasehold is undeveloped 
surface lands with nothing to see on the surface. 

Where Moyes considered it necessary, information provided was supplemented by information to be 
found in the public domain, by contact with service companies conducting operations in these plays, 
and from internal sources. Public domain information consisted largely of publications concerning the 
exploitation of shale gas reservoirs and State records including production statistics, well records, and 
geological data offered by the North Dakota Geological Survey and the University of Oklahoma. 

12.2  Qualifications of Moyes & Co 

Moyes is an independent consulting firm based in Dallas and Houston, Texas, and London. The firm 
provides evaluation and other professional advisory services in the energy sector. These services 
have been provided to Magnolia Petroleum Plc for a fee based solely on professional time billed to 
the project, and reimbursement of travel and other incidental expenses. No part of the firm’s 
remuneration is based on Magnolia being successful in raising funds or on any valuation of Magnolia 
or its assets. Moyes is independent of Magnolia, its directors and proposed directors, senior 
management and advisors.  Neither the firm nor any of its employees has any direct or indirect 
interest in Magnolia or its assets.  

The principal author of this report is P. Dee Patterson, with contributions from David Hyvl (Engineer) 
and Adam Valickus (Engineer). 

Dee Patterson is a Managing Director of Moyes & Co. He has twenty-seven years of industry 
experience with ARCO, Vastar, and Moyes & Co. He holds a BS degree in Mechanical Engineering 
from the University of Texas at Arlington and an MBA in Corporate Finance from the University of 
Dallas. Dee is a member of the SPE, the Society of Petroleum Evaluation Engineers (SPEE), the 
American Society of Mechanical Engineers (ASME), and AIPN, and is registered Professional 
Engineer in the State of Texas. 

David Hyvl is a Petroleum Engineer at Moyes & Co.  He has four years of industry experience with 
Moyes & Co.  He holds a BS degree in Engineering from Baylor University and is working towards a 
M.Eng degree in Reservoir Engineering from Texas A&M University.  David is a member of the 
Society of Petroleum Engineers (SPE) and the National Society of Professional Engineers (NSPE), 
and is a registered Engineer in Training (EIT) in the State of Texas. 

Adam Valickus is an Engineer at Moyes & Co.  He has over three years of industry experience with 
Mustang Engineering and Moyes & Co.  He holds a BS degree in Mechanical Engineering from 
Baylor University, is a member of the Society of Petroleum Engineers (SPE) and is a registered 
Engineer in Training (EIT) in the State of Texas. 
�
12.3 Basis of Report 

In compiling this report we have used the definitions and guidelines set out in the SPE Petroleum 
Resources Management System 2007. There are numerous uncertainties inherent in estimating 
hydrocarbon resource potential, and in projecting expenditures and the results of investment activity. 
Oil and gas resource assessment must be recognized as a subjective process of estimating 
subsurface accumulations of oil and gas that cannot be measured with precision. Estimates of oil and 
gas resource potential prepared by other parties may differ, perhaps materially, from those contained 
within this report. The accuracy of any resource assessment is a function of the quality of the 
available data and of engineering and geological interpretation. The results of drilling, testing, and 
production that post-date the preparation of the estimates may justify revisions, some or all of these 
revisions may be material. Accordingly, resource estimates are often different from the quantities of oil 
and gas that may ultimately be recovered (if any), and the timing and cost of those volumes that are 
recovered may vary from those assumed. 
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This assessment has been conducted within the context of Moyes’ understanding of Magnolia’s 
petroleum property rights as represented by Magnolia’s management, and is based on data provided 
by Magnolia and discussions with representatives of the Company. While certain key contractual 
documents have been reviewed for understanding the nature of certain business arrangements, 
Moyes has not reviewed them from a legal perspective. Moyes is not in a position to attest to property 
title, financial interest relationships, or encumbrances thereon, for any part of the appraised properties 
or interests. 

We confirm that this report has been subject to internal review by Moyes.  We have reviewed the 
information elsewhere in the admission document (relating to the information contained in this report) 
and confirm that it is accurate, balanced, complete, and consistent with this report. 

12.4  Responsibility 

For the purposes of Rule 11 of the AIM Rules, we are responsible for this report and declare that we 
have taken all reasonable care to ensure that the information contained in this report is, to the best of 
our knowledge, in accordance with the facts and contains no omissions likely to affect its import.  

Yours Sincerely, 

MOYES & CO 
P. Dee Patterson,   Texas License No. 64836 
Managing Director 


