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mined from the property. Further, pending commencement of 
production, annual payments of $10,000 (U.S.) must be paid - which 
will increase to $20,000 (U. S. ) per year commencing January 31, 
1996. If commercial production is not commenced by December 31, 
2000, the claims covered by the Agreement must be returned to the 
Vendors. 

The Issuer has no other ongoing financial requirements with respect 
to the property other than the nominal annual costs of maintaining 
the claims in existence. 

The Issuer holds no non-resource assets except fee-simple surface 
title to approximately 175 acres (approximately 71 hectares) of 
land overlying portions of the Okanagan Falls Properties. These 
lands are legally subdivided into 2 parcels of 73 acres and 102 
acres. The lands are. undeveloped and do not contain any buildings 
or other improvements. 

The Issuer had owned approximately 213 acres for in excess of 20 
years. Effective July 17, 1992 the Issuer sold 38 acres for a cash 
sale price of $180,000. The Issuer had a formal appraisal of the 
lands done in May of 1992 which indicated the full 213 acres had a 
value of $504,000. The Issuer has no financial requirements or 
commitments relative to the lands except the nominal costs of the 
annual taxes that must be paid. The Issuer has no plans to conduct 
any work on the lands or install any improvements or otherwise 
incur any expenses relative to the lands. 

5, CORPORATE INFORMATION 

The Issuer was incorporated under the laws of the Province of 
British Columbia on August 6, 1968 under the name Dusty Mac Mines 
Ltd. (N.P.L.). Its present name was adopted April 27, 1992. the 
Head Office of the Issuer is located at 100-601 West Cordova 
Street, Vancouver, British Columbia. The registered and records 
offices of the Issuer are located at 1710 - 117,7 West Hastings 
Street, Vancouver, B.C. 

Prior to April 27, 1992 the Issuer had 6,641,005 shares issued and 
outstanding. Effective April 27, 1992 the shares were consolidated 
on a 1 new for 5 old basis, resulting in there being 1,328,201 
consolidated shares outstanding. Subsequently 48,800 shares were 
cancelled, and 1,115,526 shares issued so that, at the date hereof, 
the authorized capital of the Issuer consists of 10,000;000 common 
shares without par value, of which 2,394,927 are issued. Warrants 



B. MINERAL PROPERTIES 

1. Okanaaan Falls Pro~erties .d 
The Issuer is the owner - and has been since 1968 - of a group of 
contiguous mineral claims located immediately south and dof 
Okanagan Falls, at the south end of Skaha Lake, in the southern 
Okanagan Valley, British Columbia. The claims cover approximately 
5,435 acres (approximately 2,200 hectares). The Issuer conducted 
a small open-pit gold and silver mining operation on the claims in 
1973. Since then the Issuer has granted exploration options on the 
claims to two companies - which have conducted various amounts of 
exploration - all of which have indicated that the claims contain 
additional mineralization. However, no mineable reserves have been 
established at current international gold prices. The Issuer has 
no present plans to conduct further exploration on the claims - nor 
are there any exploration option agreements in existence. The 
Issuer has no ongoing financial requirements with respect to the 
property other than the nominal annual costs of maintaining the 
claims in existence. As is noted in Item 4 below, the Issuer holds 
fee simple surface title to a portion of the lands covered by the 
claims. 

Barstow, California, pro~ertv 

The Issuer is the owner of 100% interests in approximately 570 
acres (approximately 230.7 hectares) of contiguous mineral claims 
located approximately 12 miles northeast of Barstow, California. 
the Issuer originally acquired optional rights to the claims in 
1979 - and subsequently completed the exercise of its rights to 
acquire the claims. The Issuer conducted exploration work on the 
property between 1979 and 1990, having expended approximately 
$1,866,000 on exploration work on the property and related matters. 
The Issuer has calculated in-house that the results of the work 
obtained to date indicate reserves of approximately 20,000,000 tons 
averaging 1.54 ounces of silver per ton. The Issuer has concluded 
that at current international silver prices the silver-bearing 
mineralized material underlying the claims is not economically 
mineable. The Issuer is maintaining the claims in good standing 
but is otherwise not doing - nor planning - any further exploration 
work on the property pending an improvement in silver prices. 

The Issuer's acquisition of the property included assuming the 
obligations contained in an Agreement dated June 27, 1966, as 
amended January 27, 1976, between Charles Hatch and Ruth Hatch, as 
Vendors, and Calico Silver, Inc., as Purchaser. That Agreement 
provides that if production from the property is commenced a 
royalty will have to be paid of $0.10 (U.S.) for each ton of ore 
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INDEPENDENT GEOLOGISTS A N D  ENGINEERS CONSENT 

The undersigned firm of independent Petroleum Geologists and Engineers of  Calgaw, 

Alberra. Canada knows that it is named as having prepared a report reviewing an 

exploration drilling prospect referred to as the Petroleum Prospect Review and Reserve 

Potential of the Gila Salt Dome Prospect, Maricopa Co.. Arizona with an effective date 

of January 1 . 1992. The undersigned firm hereby gives its consent t o  International 

Dusty Mac Enterprises Ltd. to  the use of its name and the use of the reserves 

estimates. 

AMH GROUP LTD. 

Signature 
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CERTIFICATE OF QUALlFlCATlO N 

I ,  Allan K. Ashton, Petroleum Engineer of Calgary, Albena, Cansds hereby certify: 

1. That I am President of AMH Group Ltd. and I did prepare a review of an 

exploration drilling prospect entitled Petroleum Prospect Review and Reserve 

Potential of the Gila Salt Dome Prospect, Maricopa CO., Arizona for 

International Dusty Mac Enterprises Ltd.. 

2. That I graduated from the University of Albena with a Bachelor of Science 

degree in Chemical Engineering in 1965. That I am a registered Professional 

Engineer in the Province of Alberta. That I have in excess of twenty seven 

years experience in reservoir studies and evaluations of oil and gas fields in 

western Canada and the United States. 

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

or indirect interest in the prospect reviewed nor do I have any direct or indirect 

interest in the securities of International Dusty Mac Enterprises Ltd. 

4. That a field inspection of the prospect area was not made, however, such an 

inspection was not deemed necessary in view of the available data and the 

nature of the propeny being reviewed. 

Dated: May, 1992 

/alla@. Ashton, P.Eng. 



CERTIFICATE OF QUALIFICATION 

I, Robin C. Mann, Petroleum Geologist of CALGARY, ALBERTA, Canada, hereby 

certify: 

0 

1. That I am Vice-President, Geology of AMH Group Ltd., and I did prepare a 

review of an exploration drilling prospect entitled Petroleum Prospect Review 

and Reserve Potential of  the Gila Salt Dome Prospect, Maricopa Co., Arizona 

for lnternational Dusty Mac Enterprises Ltd. 

2. That I graduated from Carleton University with a Master of Science degree in 

Geology in 1979. That I am a registered Professional Geologist in the Province 

of Alberta and a Certified Petroleum Geologist in the United States. That I have 

in excess of thirteen years experience in reservoir studies and evaluations of oil 

and gas fields in western Canada and the United States. 

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

or indirect interest in the property evaluated nor do I have any direct or indirect 

interest in the securities of lnternational Dusty Mac Enterprises Ltd. 

4. That a field inspection of the project area-was not made, however, such an 

inspection was not deemed necessary in view of the available data and the 

nature of the property being reviewed. 

Robin C. Mann, CPG, P.Geol. 

Dated: May, 1992 



INTRODUCTION 

Melange Associates, Inc. of Denver, Colorado (Melange) hzs assembled 

approximately 11.560 gross acres of oil and gas leases and mineral estates in the Gila 

Salt Dome Prospect area of Maricopa County, Arizona (Figure 2) .  The land holdings 

are well located with respect to  the currently known limits of the prospect, and 

represent a virtual control position should the oilfield be present as mapped. The 

prospect has been defined and a potential drilling location isolated using a combination 

of surface geology, gravity and seismic mapping and subsurface well control (which 

is dominantly shallow) within the basin containing the Gila Salt Dome Prospect. 

lnternational Dusty Mac Enterprises Ltd. (1 5%) in conjunction with 

Arrowhead Resources Ltd. (51.85 %) and Sundance Resources Ltd. (33.1 5 %), has 

committed to  a farm-in well t o  earn an undivided eighty-seven-and-one half percent 

(87.5%) of the interest owned by Melange on the prospect lands. Melange 

Associates, Inc. has entered into an agreement with SunCor Development Company, 

the mineral rights owner, where Melange has purchased the mineral lease on a two - 

year term, reserving to  SunCor a 15% overriding royalty on droduction from the 

propew 

For the initial test well," lnternational Dusty Mac Enterprises Ltd. has 

agreed to pay 15% of the costs and obligations (USS187.500) for a 15% working 

interest until payout. After payout, lnternational Dusty Mac Enterprises Ltd. will 

revert to 15% of the available 87.5% working interest or 13.1 25 %. lnternational 

Dusty Mac Enterprises Ltd. has also acquired a portion of (5%) the carried working 

interest held by Melange Associates, Inc. This 5% carried interest will reven to a 5% 

working interest after payout of the intial test well. 



in  addition, international Dusty Mac Enterprises Ltd. will reserve unto 

Melange their proponionate share of a 5 %  override on all production on all wells 

drilled on the propeny. Each well drilled will earn the above mentioned interests on 

a 640 acre lease basis per well. Additional lands may be earned by way of drilling 

additional wells based on a 9 0  day rolling option from .the completion date of the 

previous well. After the drilling of the initial test well, it should be noted that 

lnternational Dusty Mac Enterprises Ltd. will only pay 18.125%- of the costs for 

subsequent wells, while Arrowhead Resources Ltd. and Sundance Resources Ltd. will 

pay the remaining 45.369% and 29.006% respectively of the costs and Melange will 

pay the remaining 7.5% on all earned and unearned lands. All companies will then 

be responsible for their proportionate share of the burdens. A summary of the 

interests and burdens undenaken by lnternational Dusty Mac Enterprises Ltd. are 

summarized in Table 1. 

As was stated by M.T. Halbouty in 1969, "The very thought of a giant 

petroleum field, t o  most explorationists, is an exciting dream.", i f  the initial test well 

is successful at the Gila Salt Dome prospect, there exists a possibility of encountering 

a giant oilfield, with recoverable reserves of up to 873 million barrels of oil underlying 

lands controlled by the Company. Even though the prospect is categorized in this 

repon as a high risk/very high return new field wildcat prospect, the potential which 

exists will spark the imagination of many explofationists. 



SUMMARY 

The Gila Salt Dome Prospect is located in the Glendale Basin of the Basin 

and Range Province, Arizona (Figure 1). The prospect is located on the flank of a 

large Miocene age salt dome. (the Luke Salt Dome) seventeen (17) miles west- 

northwest o f  the city of Phoenix. 

AMH Group Ltd., on behalf o f  International Dusty Mac Enterprises Ltd. 

(the Company) has completed an independent review of the Gila Salt Dome Prospect 

located in Maricopa Co., Arizona. The review was based on information and data 

supplied by Melange Associates, Inc. (the Operator of the prospect), an independent 

geophysical report prepared by Mr. R.S. Klipping (geophysical consultant to  

lnternational Dusty Mac Enterprises Ltd.) and publicly available information. 

International Dusty Mac Enterprises Ltd. and its panner have committed 

to drill a 5,500 foot Tertiary test well in Section 23, Township 1 North, Range 2 West 

on the prospect lands. The exploration well will test the sediments beneath a salt 

ledge along the southeastern flank o f  the Luke Salt Dome. The sediments are believed 

to be Lower Tertiary sandstones and conglomerates, wi th very good reservoir 

characteristics. Within the area, numerous oil shows have been described in the few 

deep tests ( to the north of  the prospect), water wells and from surface seeps. These 

shows demonstrate that oil has been generated within the basin and is of high quality 

with API gravities of  between 38" and 43". 

The prospect has been defined from shallow well information, gravity and 

seismic data. The hydrocarbon trap is an updip truncation of the Lower T e ~ i a r y  

reservoir sediments into the main salt mass along its southern edge. The sediments 

are believed t o  be present under a salt ledge that was formed either by enlargement 

of the salt depositional basin, or by salt movement over time. 



Reserve estimates for the prospect range in magnitude from 243 million 

barrels of recoverable oil (low case) to 873 million barrels of recoverable oil (high 

case). A conservative estimate of potential reserves is in order of 375 million barrels 

of recoverable oil, using realistic reservoir parameters based on the known geology. 

The economic analysis for a "typical" successful well on the prospect 

lands indicates the potential to realize an excellent rate of return and&ick payout of 

capital invested. In addition, the potential exists for the development of a very large 

oilfield should the initial well be successful. A summary of the economics for the low 

and high recoverable reserves cases are included in Section 7.0 of this repon. The 

detailed average successful well economic forecast is summarized in the economics 

section as Appendix 2. 

Exploring for large hydrocarbon reserves of this nature is a high risk 

business and the prospective investor must be aware of this fact. Based on our 

review, the Gila Salt Dome Prospect is a high risk prospect, however, if successful, 

the rate of return will be very high. 



DISCUSSION 

1.0 REGIONAL GEOLOGY 

T h e  Gila Salt Dome Prospect is located within the Glendale Basin of the 

Basin and Range Province o f  Arizona (Figure 1). The prospect is situated along the 

southern flank of a large Miocene age salt dome (the Luke Salt Dome) some seventeen 

miles west-northwest o f  Phoenix. The prospect is based on the premise that 

hydrocarbons are trapped within Tertiary age sediments underneath a ledge along the 

southern limit of the Luke Salt deposit. 

From the information supplied, it is evident that hydrocarbons have been 

generated within the Glendale Basin. Since the early 1900ts, there have been 

recorded a significant number of oil occurrences, from both surface and subsurface 

data. At  present, no commercial oil production has been found in the Glendale Basin. 

Oil production in this area has been restricted t o  test data from a few subsurface 

wells. The lack of oil production, it is believed, is primarily due t o  the small number 

of exploration wells drilled within the basin, hence the ultimate hydrocarbon potential 

of the basin has not been fully evaluated. A summary on the exploration history of 

the Glendale Basin is described in an article in the July 22, 1991 Oil and Gas Journal, 

entitled "Clues Point t o  Oil in Arizona's Deep Tertiary". A copy of this article has 

been included, as Appendix 1 of this report. 

Within the Glendale Basin three major rock types are believed to be 

present. These are, Tertiary alluvium clastic sediments and salt, potential Paleozoic 

and Mesozoic sediments, and Precambrian metasediments and basement granite. The 

sediments which are of most importance to  the Gila Salt Dome prospect, are the 

Tertiary clastics and the salt, and possibly source rocks within the inferred 

stratigraphically lower Paleozoic or Mesozoic stratum. 



The Tertiary section within the area of the Luke Salt Dome has been 

divided into two  sections. The lower, or older unit, ranges in age from Eocene 

through Middle Miocene. These sediments lie unconformably on top of the faulted 

PaleozoicJMesozoic sediments, and consist dominantly of conglomerates and 

fanglomerates, arkosic sandstones with minor shale beds and Lower Miocene 

volcanics. The upper, or younger Tertiary section, is dominantly mid-Miocene in age. - 
This section was deposited during the formation of the Basin and ~ a n ~ e  Province, and 

consists of alluvial fanglomerates, lacustrine sediments and evaporitic deposits. The 

information on the stratigraphy within the basin is limited due to the lack of deep well 

control. 

The geological history of the Glendale Basin has been very complex since 

Late Eocene time. In the Late Eocene, during the Laramide Orogeny, the Mesozoic 

and Paleozoic sediments underwent significant extension and erosion in many areas. 

From this period until Oligocene time, this major extensional block faulting continued 

in the prospect area. Sedimentation during this period resulted in the deposition of 

the Tertiary fahglomerates, intercollated with lacustrine sediments and volcanic 

deposits. Following the extensional regime in Late Oligocene time, an intense episode 

of regional block- faulting began and continued into the Early Miocene. This tectonisrn 

produced the present Horst and Graben terrain seen within this area of Arizona. The 

resulting faulted grabens produced numerous interior drainage basins. A large 

lacustrine environment was formed during this period in the area now known as the 

Giendale Basin. This environment saw the deposition of the Miocene sediments, in 

addition to evaporites and particularly salt, because the basin was restricted. 

Various hypotheses have been proposed for the formation of the Luke 

Salt Dome, and its relationship with the surrounding sediments. -One theon/ suggests 

that alluvial fans were deposited along the edge of the Sierra Estrella-White Tank 

Mountains, depositing coarse-grained sediments around the edge of the basin (Figure 

3). In addition, small deltaic systems deposited sand around the perimeter of the lake. 



Within the central area of the lake (now the central part of Glendale Basin), significant 

evaporation occurred, and salt was deposited from the hypersaline lake. Over time, 

the depositional center of the lake either shieed southward or was enlarged, such that 

salt was deposited over older beachldeltaic and alluvial fan deposits. This 

enlargement of the salt depositional area, or shift of the lacustrine depositional center, 

produced a large salt ledge that is present along the southern edge of the Luke Salt 
- 

Dome. 

A second theory on the formation of the potential reservoir for the Gila 

Salt Dome prospect, suggests that salt was deposited over the entire Glendale Basin 

during the Early Miocene. Alluvial fan debris was deposited from the adjacent uplifts 

during the Late Miocene, loading the flanks of the salt. This loading, mobilized the 

salt to flow into the central part of the basin, piercing up through the shallower 

Miocene section. From Late Miocene to  present, the Luke Salt body underwent 

massive salt flowage and doming. The doming caused the surrounding sediments to  

be tilted away from the salt mass, producing the observed updip truncation of the 

potential reservoir section into the salt. Schematic diagrams showing the two 

hypothetical models for the deposition of the salt, and the formation of the potential 

reservoir, are presented on Figure 3. 

1.1 Salt Domes 

Oilfields formed due to the flowage of salt masses or by piercement salt 

domes, account for one of the most prolific producing play types with the Tertiary 

sediments of the southern United States. In Texas, oilfields trapped against or under 

salt domes have been among the most prolific producing areas in the state. Since the 

discovery of Spindletop in 1901, salt domes have been very imponant to  the oil 

industry. 



The geology around salt domes is generally very complex. The intrusion 

or movement of the salt, creates complex structures in the surrounding sedimentary 

rocks. Individual sedimentary beds can be faulted and folded, and high angle dips are 

common in the vicinity of the salt mass. Some domes can be mushroom shaped and 

have salt overlays, beneath which prolific reservoirs are common. Reservoirs are 

commonly truncated updip by salt which forms an effective overlying seal. 

Substantial oil production from salt domes is primarily due to the 

multitude of fault compartments or individual beds forming the reservoir section. 

Production seen to-date from salt dome reservoirs has ranged from a few thousand 

to  over 275 million barrels (The Grand Isle Block 16 Field, offshore Louisiana). 

Production from large piercement salt domes is typically in the terms of millions of 

barrels, with many fields producing over 100 million barrels. For reference, Table 3 

gives a list of Texas salt domes which may be similar to the Gila salt structure. 



2.0 OIL SOURCE POT EhRlAL 

As has been discussed in the Regional Geology section of this repon, 

with reference to  the Oil and Gas Journal's anicle on Arizona contained in Appendix 

I ,  very promising potential exists in the Glendale Basin for finding significant volumes 

of hydrocarbons. From a review of sample descriptions and drilling logs for all wells 

drilled within the Glendale Basin b o t h  exploration and the deeper water wells), there 

is a consistent report of hydrocarbon shows and descriptions of light oil ( 3 8 O  t o  43" 

API) being present. Most descriptions state that there is considerable oil present 

within the sediment or water samples taken, confirming that oil has been generated 

in the area, perhaps in large quantities. 

From the sample descriptions for the few deep tests within the Glendale 

Basin, there is a black, oil saturated Tertiary shale present at depth. In the Tannehill 

#I Beardsley well (north of the Luke Salt Dome), this shale was found at a depth of 

3280 feet. Other significant shows of oil have been found in shales at depth and 

within the sandstones of the basin in every deep test. A description of these is 

summarized in the Oil and Gas Journal's anicle. 

The exploration well data, water well data and description of numerous 

oil seeps in the Phoenix and Luke Salt Do-me areas, suggest that oil has been 

generated in the Glendale Basin. The source of the hydrocarbons has been 

hypothesized t o  be either Paleozoic or Teniary in origin. The nature of the oil, being 

of high gravity and low pour point, suggests a Paleozoic source. Within the basin, 

however, there is a relatively high thermal gradient (2.3OF per 100 feet), suggesting 

that the Paleozoic section would be overmature, hence may not be a possible source 

for the oil observed to-date. 



Within the Tertiav section, there have been many descriptions of black 

shales, as mentioned above. These shales have been described to be similar to  

Eocene lacustrine source rocks present in the Bluebell-Altamont Field of Utah and the 

Eocene of Nevada. It is, therefore, suggested that Tertiary source rocks exist within 

the Glendale Basin, due to  the oil shows seen to-date, and that it has been sourced 

from lacustrine sediments. A Tertiary lacustrine source will fit both the geologic 

history of the basin, and account for the high geothermal gradient producing oil from 

the younger section. 



3.0 PROSPECT 

3.7 Seismic 

A detailed review of all the available geophysical data was made by 

~ o b e r t  S. Klipping, a consulting petroleum geophysicist of  Denver, Colorado. Mr. 

Klipping reviewed the north-south lines 0004-1 and 00044 A, and the east-west line 

0002-5. The following section is a synopsis of a brief repon prepared by Mr. 

Klipping, in addition to  the observations of AMH on the data available. 

The seismic data is 24 fold Vibroseis data that was acquired in 1979 by 

Exxon. The quality of the seismic data varies from poor t o  fairly good. The data seen 

on the east side of the prospect is o f  much better quality than that seen on line 0002- 

5, to the west. . 

From the lines available, there are a series of reflectors showing the 

presence of  a synclinal feature centered near the central part of the basin (Section I1 

Township 2 North, Range 1 West). The sediments at this level are believed to be of 

Paleozoic age and have been completely faulted during the formation of the Glendale 

Basin within the Basin and Range Province (Figure 6). 

Above the lower, faolted, horizons are t w o  distinctly different seismic 

events. The most noticeable, is the large area where there are no evident seismic 

reflectors. This character seems to  indicate a large salt mass sitting on top of the 

proposed Paleozoic section within the Tertiary sediments. The second seismic 

signature, which can be observed within the upper half of the seismic section, is the 

presence of seismic reflectors which are continuous over a large area, and seem to 

be "injected" into the sali under the prospect lands. These reflectors are believed to 

represent a series of conglomerates, sandstones and shales which have been 

deposited within the  besin, and have become partially encased within the southern 

part of the s d t  mess. 



From the available seismic data, the thickest, central portion of the satt 

mass is located in sections 2, 10, 11 and 1 6  Township 2 North Range 1 West. The 

seismic also indicates, that along the southern flank of the salt structure, an overhang 

or salt "ledge" is present which extends over the series of strong seismic reflectors. 

As mentioned above, these reflectors are believed t o  be a sequence of layered 

sedimentary rocks, which, if porous and permeable, would form the reservoir section 

of the prospect. 

The seismic data indicates that the salt ledge and underlying ciastic 

wedge are present on the eastern side of the prospect lands. The ledge and 

underlying clastics cannot be conclusiveiy defined west of shot point 21 00 on seismic 

line 0002-5, therefore, the potential for reserves under lands west of this is highly 

questiona bie. 

The potential drilling location in the north half of section 23, TZN, R1 W 

is ideally located based on the seismic information available. The location is situated 

close to the intersection point of seismic lines 0002-5 and 0004-1. At  this location, 

the well has the best chance of encountering the ciastic wedge underlying the Salt, 

as defined by the seismic data. 

3.2 Gravity Data 

The Lake Salt Dome has been defined by the United States Geophysical 

Survey (USGS) in 1978 using a gravity study. Their conclusions stated that the salt 

dome was in the order of 9,000 to 12,000 feet thick, and that a shallow salt ledge 

or "lip" was present on the south side of the mass. The presence of the salt ledge 

was based on two facts; firstly that the salt had been encountered by water wells in 

the area at a shallow depth, and secondly that along the southern boundary the 

gravity 6 x 6  showed the salt to  be thin (Figure 5). Therefore, if the salt is thin and at 

a shallow depth, it is Iiitely that clasrics exist beneath a shallow salt ledge. 



3.3 Geology 

The only deep test drilled in the vicinity of the Lake Salt Dome was the 

SunCor well, which was drilled to  a depth of 4000 feet in Section 19 T2N 1 W. The 

well was still drilling in salt at total depth, however, there existed several zones of 

brown to  black organic inclusions and at TD a thin bed of black shale was penetrated 

within the salt. The well also encountered at 3,000 feet a zone of calcareous to  

clayey siltstone which had a dull white to yellow fluorescence with a very slow milky 

white cut. This show indicates that oil is in the vicinity of the salt mass, but the 

rocks penetrated by the SunCor well were not of reservoir quality. From Figure 6 it 

is evident that the SunCor well was drilled into the main salt mass to  the north of the 

present prospect, and was not properly located with respect to  the Salt Ledge as 

currently mapped. 

The geology of the sediments beneath the Salt Ledge are unknown due 

to the lack of deep test data. From the regional geology it can be hypothesized, 

however, that the Lower Tertiary section will consist dominantly of conglomerates, 

sandstones and shales. Because seismic reflections are within the 

sedimentary package beneath the salt ledge, it is believed that there is a series of 

stacked sandstones/conglomerates and shales and not a homogeneous reservoir mass. 

It is, therefore, believed that i f  oil is present within this area, it will be present in a 

series of stacked reservoirs and not present as one thick continuous reservoir. A 

series of stacked reservoirs would be consistent with salt dome reservoirs seen along 

the Gulf Coast of Texas. 

From the regional geology, assumptions can be made for the reservoir 

parameters for the sandstones and conglomerates that may exist beneath the salt 

ledge. Porosities and permeabilities have been assumed to  be very good as the Lower 

Tertiary sediments tend to  be coarse grained, pooily soned and panially 

unconsolidated. It has also been assumed thzr there will be significantly more 



sandstones and conglomerates in the stratigraphic section than shales, as the 

depositional history of  the area is basically intermontane and dominated by high 

energy environments. 

4.0 POTENTIAL RESERVES 

Potential reserves have been calculated under the company lands t o  be 

earned using the information supplied by the Company to  AMH. This included one 

north-south seismic section (line 0004-1) and interpretive maps on top of the salt 

structure and the basin (Figures 4, 6 and 7). Reserves were determined for three 

cases; a high case where each of the reservoir parameters was assumed t o  be the 

highest value anticipated, a low case where the reservoir parameters were assumed 

to  be conservative estimates, and a conservative case where reservoir parameters 

were determined to be realistic with respect to similar reservoirs worldwide. 

Since information is not available on the potential reservoir rocks which 

could be present underneath the salt ledge, various assumptions had t o  be used. 

These assumptions were based on the shallow well control and from other deep wells 

in the Glendale Basin. The following discussion are the methods used t o  determine 

the potential reserves at the Gila Salt Dome Prospect. 

4.1 Methods Used to Determine Reserves 

From the seismic data supplied it is believed that the vertical clastic 

section of up to 1,500 feet will be comprised dominantly of sandstones, 

conglomerates and shales, with minor limestone beds. In order to  determine the 

volume of potential reservoir sediment within the section below the salt ledge, an 

analysis of the ratio of porous sandstone to non-reservoir rock from the shallow wells 

around the salt dome, and the deeper section from wells drilled to depths greater than 

3.000 feet within the Glendaie Basin was undenaken. Using the shallow wells, it was 



determined that the Upper Tertiary section is approximately 25% reservoir rock and 

75% non porous sediments. Away from the salt dome the percentage of  reservoir 

rock increases, as there is a higher percentage of anhydrites around the salt which 

plug the porosity. From this analysis therefore, a 25% value was used as the lower 

limit for the reservoir section in order to  determine potential reserves. 

In the vicinity of the salt dome no deep tests were available which 

penetrated the Tertiary sediments. From wells to  the north, however, it was 

determined that below depths of 2,500 feet the porous sandstone to  non-porous 

sediment ratio could be as high as 55% with 40% being a conservative average. 

These values were obtained from the Tannehill #I well and wells in the Wittmann area 

which had significant oil shows in the stratigraphic section, between the depths of 

2,500 to 3,300 feet. Using this analysis and sample descriptions from the Wittmann 

81 well, a value of 40% was used as the upper limit for percentages of reservoir 

section within the total sediment section below the salt ledge. 

The net pay, or vertical thickness of the potential oil column was derived 

by determining the average venical thickness of the sedimentary package beneath the 

salt ledge which could be oil bearing, and multiplying this by 25% for the low case 

and 40% for the high case scenario. Using this method, the venical thickness of 

potential reservoir rock can be determined for use in the potential reserves 

calculations. From our analysis, there is approximately 1,000 feet of sedimentary 

section which could be prospective below the lip of the salt ledge. Using 1,000 feet 

of gross sedimentary section, a net pay of 250 feet (low case) or 400 feet (high case) 

should be used to determine potential reserves. A third case (conservative case) was 

also determined using the net pay of 400 feet. The value of 400 feet was also used 

in this case, as it is believed that the deeper sediments will contain a higher 

percentage of sandstones, in comparison to the shallow sediments due to the geologic 

hisrory of rhe  besin. 



A porosity of 18% was used in both the l ow  case and conservative case 

scenarios, as porosity values of approximately 18% were seen within sandstone 

sections from the few wireline logs available within the basin. For the high case 

scenario, a porosity of 23% was used, which would be consistent w i th  porosities 

seen in the Miocene sediments if they were not totally consolidated. 

The oil saturation value was assumed t o  be 70-% as no data was 

available with respect t o  saturation within the Glendale Basin. 

The areal extent of the prospect was determined from mapping provided 

by Melange Associates, Inc. and by Robert S. Kiipping (an independent geophysicist). 

From maps produced by Melange, the areal extent of the ~ r o s ~ e c t  was considered to 

be 10 sections (6,400 acres) in size. Robert S. Klipping's maps show additional risk 

on the west side of the prospect, therefore only 5.5 sections (3,520 acres) were 

considered prospective at the present time. For potential reserve calculations, the 

areal extent of the prospect determined by Melange (10 sections) was used for the 

high case and Kiipping's mapping (5.5 sections) was used for the low and 

conservative cases. 

From the above parameters, potential reserves were determined for the 

Gila Salt Dome Prospect. The reservoir parameters and reserve calculations are 

shown on Table 3 with the reserves being asfollows: 

High Case 

Conservative Case 

Low Czse 

Original 
Oil-In-Place (001P) 
(Millions of Barrels) 

Recoverable 
Oil-ln-Place (ROIP) 
(Millions of Barrels) 



5.0 RISK FACTORS 

The Gila Salt Dome Prospect, as stated previously, is a high risk/ven/ 

high rate of return prospect. The major risks facing a company drilling the prospect 

can be summarized as follows: 

Although the salt dome structure has been defined from gravity data, 

seismic coverage and shallow water and exploration wells, the data does not  clearly 

define the exact limits of the salt ledge and its areal extent. Additional seismic data 

would aid in better defining the areal extent of the prospect, however, the acquisition 

of this information should probably wait  until a discovery is made. 

The composition of the sediments immediately below the salt ledge are 

unknown and only assumptions based on the regional geology can be made at  

present. There exists the risk that these sediments are not of reservoir quality, and 

could be non-porous and non-permeable. If this is the case, producible hydrocarbons 

will not be present below the salt ledge. 

It is possible that there has been a breach of the reservoir section 

underneath the salt ledge. As the entire prospect area is not covered wi th seismic 

data, it is possible that to  the nonh, around the edge of  the salt mass, an undetected 

path could exist such that any hydrocarbons migrating beneath the salt ledge could 

continue migrating northward and were not entrapped under company lands. 

From the information available for this repon, it is certain that oil has 

been generated in the Glendale Basin. A possibility exists, however, that this oil has 

only been generated in small quantities and is only local in distribution. It is possible 

that large quantities of hydrocarbons have not been generated in the area of the salt 

mass and that any reservoir rocks b e n e a ~ h  the se!t ledge will have small quantities of 

oil and will be domir,ant!y wsrar bearing. 



A risk exists that oil trapped beneath the salt ledge may be present 

within numerous smaller pools and not larger continuous reservoirs. This risk would 

not bethat wells drilled on Company lands would be uneconomic, but that the 

economics would be lower than presented within this report. 

The probability of finding a very large to giant oil accumulation at the Gila 

Salt Dome prospect isslow, based on the risks mentioned above. The cost todri l l  the 

prospect, however, are also relatively low, such that the very high upside potential of 

the Gila Salt Dome, significantly outweighs the financial risks. This prospect, if 

successful, does have the potential to be one of the largest on-shore oil discoveries 

within the lower forty-eight States. 



6.0 POTENTlAL PRODUCTION FORECAST 

Based on the foregoing discussion, the estimated ultimate recoverable 

oil reserves for this prospect are in the range of 235 million barrels (low case) to 873 

million barrels (high case). Table 3 summarizes the peninent reservoir parameters and 

volumetric reserve estimates. For the purposes of this economic evaluation, the 

recoverable oil reserves on a per section (640 acre) basis has been considered. This 

being the case, the reserves 

section for the low and high 

Historical data 

range from 43 million barrels to 87 million barrels per 

case respectively. 

pertaining to the average daily producing rate in the 

immediate vicinity of the prospect is not available. However, research of salt dome 

production in Texas and Louisiana reveals that similar oil pools have produced in 

excess of 275 million barrels and the data available indicates that a typical well will 

produce at rates ranging from a few hundred barrels per day to several thousand 

barrels per day. Based on a review of this data, two producing scenarios have been 

considered for this prospect: 

Case 1 (High) Recoverable reserves are 87 million barrels per section and 8 wells 

per section (80 acre spacing). This equates to approximately 11 

million barrels per well. The initial producing rate is 5000 BOPD 

per well. 

Case 2 (Low) Recoverable reserves are 43 million barrels per section and 16 

wells per section (40 acre spacing) .  This equates to 2.7 million 

barrels per well. The initial producing rate is assumed to  be 1000 

BOPD per well. 

The depletion scenario for each of these cases is included with the 

detailed economics in Appendix II. 



7.0 ECONOMIC PARAMETERS 

The economic parameters for this prospect are based on data and 

information provided by  the Company and non-confidential information contained in 

AMH's files: 

The working interest for the initial test well is 15% before payout and 

1 8.1 25 % after. This interest is made up of 1 5% working interest before 

payout reverring to a 13.1 25% after payout (this interest was 

negotiated between international Dusty Mac Enterprises Ltd., Arrowhead 

Resources Ltd. and Sundance Resources Ltd.) and a 5% carried interest 

reverting t o  a working interest negotiated between International Dusty 

Mac Enterprises Ltd. and Melange Associates, Inc. 

The prospect is burdened by a 20% royalty and 3.437% state tax. 

.. Project costs for International Dusty Mac's interest are USS187.500. 

Operating costs are estimated to be $10,000 per well month and 5 C per 

barrel of oil. An additional operating cost of 25C per barrel was included 

for potential water disposal. Wate7loil ratios were assumed .. . t o  be initially 

lo%, escalatingat 50% per year. 

Oil prices are estimated to  be $20.00 per barrel in 1992 escalating at 

5 %  per year. A constant price forecast of $20.00 per barrel is also 

presented. 

All product prices, capital and operating costs are in U.S. dollars. 



A summary of the before tax economics for the prospect are presented 

as follows: 

Company Share of 
Reserves 

Before After Cumulative Cash Row, 
Royalty RoyatW $ Million, Before Tax 
Million Million Und'ic. 10% 20% 
Barrels Barrels 

CASE 1 
Recoverable Reserves - 11 million barrelslwell 

Escalated Price 
Forecast 

Constant Price 
Forecast 

CASE 2 
Recoverable Reserves 
2.7 million barrels/well 

Escalated Price 
Forecast 

Constant Price 
Forecast 

A detailed summary of the economics is presented in Appendix II of this report. 



8.0 CONCLUSlONS . 

international Dusty Mac Enterprises Ltd. is preparing to  drill one of the 

more interesting prospects within the southern United States. The Gila Salt Dome 

prospect has the potential to  contain up to  873 million barrels of recoverable oil, and 

open up a new petroiiferous basin for exploration. From the information available, the 

Gila Salt Dome prospect is based on sound, geophysical data, and exploration 

concepts. The prospect is high risk, however, for the relatively low cost of drilling an 

exploration well in the area, the potential returns are extremely high. 



TABLE 1 

SUMMARY OF 

INTEREST & BURDENS 

GILA SALT DOME PROSPECT 
0 

1 ) lnternational Dusty Mac Enterprises Ltd. pays US$187,500 to  gain a 15% 

working interest in the available 87.5% W.I. in the prospect. lnternational 

Dusty Mac Enterprises Ltd. also obtains a 5 %  carried interest before payout 

(5% working interest after payout) through negotiation with Melange 

Associates, Inc. lnternational Dusty Mac Enterprises Ltd. therefore has a 15% 

working interest before payout and an 18.125 % working interest after payout. 

2 )  On subsequent wells lnternational Dusty Mac Enterprises Ltd. has an 18.1 25 % 

working interest t o  earn additional 640 acre leases. 

3) All lands are subject to a 15% override to  SunCor and a 5 %  override to 

Melange. All working interest owners will pay their proportionate share of the 

royalty. 

4) State taxes are at present a 3.437Y0 sales tax on production and a 11 % tax on 

equipment. For Arizona, at present, there are no severance taxes on 

production. 



TABLE 2 

PRODUCTION FROM TEXAS SALT DOMES 

. Large plercement salt domes (depth data from ktalbouty, 1979). 
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1,000 
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No 
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TABLE 3 

SUMMARY OF RESERVOIR PARAMETERS 
AND RESERVE ESTIMATES 

FOR 
GILA SALT DOME PROSPECT 

MARICOPA, ARIZONA 
e 

P O T E N ~ A ~  RESERVES 

Original Reservoir Pressure 

Reservoir Temperature 

Oil Gravity 

Formation Volume Factor 

Average Porosity 

Connate Water Saturation 

Net Pay 

Productive Area 

Original Oil-In-Place 

Recovery Factor 

Ultimate Reserves 

Cumulative Production 

Gross Remaining Reserves 

psia 

"R 

"API 

Res. Vol./St.Vol. 

% 

% 

feet 

acres 

MM BBLS 

% 

MM BBLS 

MM BBLS 

MM BBLS 

High 
Case"' 

NIA 

N/A 

NIA 

1.1 

23 

30 

400 

6400 

2910 

30 

873 

0 

873 

Conservative Low 

NOTES: 

(1 ) Recoverable reserves per section = 87 million bbls 

( 2 )  Recoverable reserves per section = 68 million bbls 

(3) Recoverable reserves per section = 43 million bbls 
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APPENDIX I 

OIL & GAS JOURNAL ARTICLE ENTITLED 

"CLUES POINT TO OIL IN ARIZONA'S DEEP TERTIARY" 



Clues point to oil in Arizona's deep Tertiary 
Wittmann area exploratory drilling 

I I -- f* I l l  

Gila 8 Safl R i  base line I 

L Iw l e  3t o( 

Wittrnann- area features* 

-- 
White lank* * 
Mountains -3- 

96 1-19 Suno# -- 
Ac-h- 

-w. to - Mountains 

Steven L RarPi 
Amorra Oil 8 Gas 

Conservation Commission 
Phoenix 

Evaluation of several wells 
w WRtmann, Ark, sug- 
gests the need for additional 
lrilling in the deep Tertiary 
sir is  of central Amona 

In o m  of the earlier wdls, 1 
N i n n ,  the driller reported 
35 much as 1.600 ft of LigM oil 
n a test Unfortunately, an 
~nsuccessful water shut-off 
Bttemp! prevented this well's 
~mpletion. 

Later drilling in 1981 and 
1982 yielded mixed resutts 
and provided infomation on 
rotary drilling amdiions and 
costs and basin stratigraphy. 

Four of the wells desaibed 
were drilled on private land 
and the frtth on a state lease. 

Federal tand is found in 
several, mostly isolated, ar- 
eas in the valley but predomi- 
nates in the mountains and to 
the west One small federal 
tract, surrounded by private 
land, over a large salt deposit 
was picked up in the March 
1991 U.S. Bureau of land 
Management lease sale. 

State land is available on a 
non-competitiie basis and 
carries a 5 year term with a 
one eighth royatty on an) 
produdion. 

A major concern is the ap 
parent lack of a good oil anc 
gas source rock in the area 
However, a thidc section o 
deeply buried salt at tht 
southern end of the valley i: 
recognized by some to tn 

st such a sou-. 
In Ihe most recent well, the 

-19 Suncor, more than 
$000 ft of saH was drilled, but 
K) W8U has penetrated the 
mse of the satt 

Sewnic data over the salt 
uggest that it may extend to 
1 depth of 12000-15,000 ft. 
h a more regional basis, 
lravity and magnetic data 
;how this valley to be one of 
he deepest m the southern 
>art of Arirona 

The ament report provides 
I summary of the data avail- 
ale in the well files and sam- 
>le repository of the Arizona 
3il 8 Gas Consewation 
kmmelssion. 

The well data are kted 
(see table), and the bcation 
d the wells and W i n s  A- 
A' and B-B' in Maricopa 
County are shown (Fig. 1). 

Wimann area 
The Wfttrnann area is a 

broad, ftat valley floored with 
Tertiary sediments. 

The Mney is both topo- 
graphic and structural in that 
it is bounded by upfaulted, 
erosionally subdued moun- 
tains of Precambrian to Ter- 
tiary crystalline and metamor- 
phic rocks. . 

The Vulture and Hiero- 
glyphic mountains bound the 
area on the north and north- 
east, the White Tank Moun- 
tains are on the southwest, 
and the South Mountains are 
on the southeast. The Salt 
River drains the area at the 
south end of the valley (hg. 
2) 

Selected wells, Wittmann area, Maricopa County, Ark I 



meTcrliaryse&merrtsjust 
$Qummsaofw-afe 
rhnd4mfi-They 

do more than 11.000 
~ 2 0 m i C e s t o t h e ~ e a s f  
where the Tertiary &on in- 
&&saWgevdumeafreh- 
bvelypcrrenonmarinem 
(F39.4). 
m e  valley slopes g-b' 

scmlmfdbwardthesatt 
R ' i .  Uevatiorls afthe valley 
fborfangefrom 1,600 fi near 
W~tmann to 900 fl at the 
tiver. 

Elevatiorrs exceed 4,000 ft 
in the Vutture and H i e m  
glyphic Motmtains, 3500 tt in 
the White Tank Mountains, 
and ft in the South 
MQlmtains. 

These ranges contain P o  
terozoic schist similar to and 
herein amelated with the 
SCM in the fri Oil and Satl 
River Bash wells near the 
town of W m n n  (FQ. 1). 

Early wells 
The Tannehill 1 Beard~ley 

wss t t ~  &test wen to t>e 
drilled in the m d y  area 

This well was drilled ir 
1923 and is b t e d  near t k  
smaU town of Beardsley ir 
SE NE 25.4n-2w (fig. I) .  

Tannehill drilled the 1 
Beardsley with cable took 
His driller reported a graj 
sand with globules af oil a 
220&10 ft He also reportet 
strows in a brown sand a 
2 5 1 8 4  fL 

A Mad< shale saturatec 
with oil and showing gas war 
reported at 3252-80 f t  fi 
TD of the 1 Beardsky i: 
3350 tt in probable Tertiay 
sediments (Fig. 4). 

A note m the drillee lq 
records the static water lev6 
in the hole. It s t d  at 138 1 
and was drawn down b 18 
fi after pumping. 

JJ. Robemon drilled th 
first well near the town c 
W m a n n  in 1944. His we1 
the 1 Wmmann, is lacate 
just southwest of Wfimann i 
NE NE 33-5*3w (Fig. I). 

The logs, cores, and a~ 
tings are not available for 
Wmmann. However, the fi 
orl this well does contain tt 
driller's readlection of the o1 
eralion. 

His a a u n t  describes Iig 
oil recovered in a test and 
show 01 oil in a cawentior 
core. He claimed that tt 
core was analyred at t1 

'ucson School of Mines, 
here R was considered to 
e of Permian age. 
This driller, Lance Fletcher, 

mvided the ilnanaal back- 
ng for the nearby I Fletcher 
well drilled in 1981. That he 
petumed to finance this later 
well knds aedence to his 
becollection of the test in the 
I Wmmann 
In a letter in the well fiies of 

the Arizona Oil 8 Gzs Con- 
servation Commission, 
Fletcher recalled the test 2s 
follows: 

'A medium to strong blow 
wzs immediate, it -me 
stronger until oil sudaced zf- 
ter about a minute." 

He went on to report the 
amount of fluid recovered ir 
the test: 1.600 f i  of 3 6  gravit) 

I 

r 

! 

I 
! 

I 

I 

I 
t 
1 
1 

j 
S 
3 
S 
Y 

oil and 1.600 11 of salt watsr. I 
When the aew tried to shut 
~ f f  the water, they cemented 
he tubing in Ihe hole. 

The core description, the 
scenario of the tes?. and the 
.ubing being oemented in the 
pole suggest that a light oil is 
:rapped at this location. 

That it was not developed 
was due to mechanical prob 
lems. Alternatively, these re- 
pons suggest that oil has mi- 
grated through the Witrmann 
area. 
TD of the 1 Wmrnann is 

reported to be at 4,280 tt in 
volcanic rock. 

Robertson drilled the 2 
Wimann in 1946 in NE NW 
33-Sn-3w, about 1,500 tt 
west of the 1 Wrttmann (Fig. 
1)- 

He apparently drilled this 
well b reenter the oil zone 
that was lost when tubing 
was cemented in the 1 Wm- 
mann. However, it seems un- 
usual to the author that he 
wouM have stepped olrt so 
far from the original hole. 

The 2 Wmann file con- 
tains a very general lithologic 
summary. It reports sand and 
gravel to 3,100 ft, amglomer- 
ate to 3,800 ft, and volcanc 
ro& from 3,800 ft to TD 
4,970 h It also records 2 
show of oil from 4,650-60 tt in 
the volcanic rock. No tD,S!S 
are reported. 

- .  . . .- . Fg- 3 

Modem drilling 
San River Basin Joint Ven. 

ture drilled the 1 Fletcher ir 
1981 in SW NW 34-Sn-3w 

North-south cross section 

I 

7 



Notthwest-southeast cross section 
t 

att River Basin Tannebill Bob James 

1 J.Y, Fletcher 1 B W e y  1-19 Sunwr 
wNW- S U E -  

M N€ 192rtIr 

Bn. I m m  Bau. I S G L  8ev IS1'  6L 
-105 my.c 11 msa- 

abouti350tt~outheast0f1 
Wmann (Ftg. 1 ). 

Lance Fletcher, the previ- 
ousty mentioned driller on the 
1 W m n n  well, wzs the 
lease holder and financier for 
the 1 Fletcher. 

The mud and electric logs 
record a continuous se- 
quence of fine to coarse- 
grained, varicolored alluvium 
and mlluvium. A 50 tt thick 
volcanic flow is present at 
2.200 n. 

h e  interval 2,700-3.400 tl 
IS notably silty and clayey, 
~nd~catmg the develoument of 
an efleaive seal in mis par1 of 
the barn. Precambrian aclin- 
olne schtst wzs penetrated at 
3.940 fi, and the well k t -  
tomed in schisl at 3.980 tl 
(Figs. 3. 4). No shows or 

28 State is in SE SE 28-5n- 
3w, about 1,350 tt due north 
~f 1 Wittmann and about one 
nall mile northwest of 1 
Fletcher. 

The operator ran dual-in- 
dudion, sonic, neutron, and 
d~pmeter logs and set and 
cemented 7 in. casing to 
4,517 k He then perforated 
and attempted to test several 
zones. 

The first test at 2.020-21 it 
failed because 01 a loose 
jomt. 

The second test at 2,337- 
38 tt reawered seven stands 
of hole fluid in 1 hr from an- 

ests are reponed. 
In 1982, the Tri Oil 78-28 

State was the most recent 
well to be drilled in the vicinrty 
>f Wmmann (fig. 1). The 78- 

~ t t e r  these three tests, 221 
noles were shot across two 
large intervals, 2,0242343 tt 
and 3,9354,514 tL 

The well was then frac- 
tured using 52 tons of sand. 
Swabbing recovered fresh 
water with strong traces to 
Slight shows of gas and light 
oil. 

Unfortunately, the large in- 
terval of perforated pipe 
made it diffiwlt for me opera- 
tor to tell which zone in the 
well was etiedively stimulal- 
ed. Tri Oil could not deter. 
mine which perforations were 
vieldina the oil. and it failed t c  

other loose joint 
The third test at 4.21 6-17 ft 

recovered 3,800 ft of fresh 
water in 41 min. It had a final 
flowing pressure of 1,597 psi. 

me infbw d water, 
me omfator admitted 

such and that he had 
doubtthat he had failed to 

find and pmbua a &gM~a~t  
oil and gas sat~tatiorr in 
well. 

fhe a 1-19 Sun- 
cor wen h NE NE 1 9-2n-1 
(FQ. v* 

This is 'induded here 
because it provides informa- 
tion the probable source 
for the oil and gas reported in 
the wells drilled near the 
towns of Wittmann and 
Beatdsley. 

The ' 1-19 Suncor was 
drilled m 1988 to test sand 
objectives &elow a large de- 
posit of salt near Luke Air 
Force Base (Fig. 4). 

The Suncor well penetrat- 
ed satt at 1,720 ft and was 
still in satt at TD 4,000 tt. 

The mud Log records sand- 
stane, cltaystone, and several 
beds of anhydrite overlying 

I the salt tt also records sever- 
al thin beds of orange to 
kawn daystone within the 
satt and a thin bed of black 
shale encased in salt at 
3,950 h 

Several zones of brown to 
*dc organic indusions are 
reported in the salt, and a 
particularly interesting zone 
of very slightly cklcareous to 
dayey siltstone is reported at 
3,000 n. 

This siltstone has a dull 
hi ie to yellow fluorescence 
rith a very slow milky white 
xrt The siltstone also has a 
right H i e  to yellow residual 
xR but no odor or visible 
;bin. 

Since the Sunax well w2s 
dill in sall at TD, its primary 
abjective of testing sands be- 
ow the salt was not accom- 
~lished. Testing of the sup 
w e d  sands is still a vahd 
objective. 

Additional objectives in- 
dude salt overhangs, strzti- 
graphic intertonguing around 
the periphery of the salt and 
faulted wedges of sedimen: 
within the salt. 

This well offers a probabie 
source for the oil and gas 
reported in the several w 5 b  
in the Witlmann arez. 

Possible oil source rocks 
The oil and gw shOvrS re- 

ported in the Tannehill. V41:i- 
mann. and Tri Oil Co. wells 

that oil and gas are 
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present in this area. 
At the least, these show 

record a period of oil and ga 
migration through the basir 
K a potential source rock fc 
oil and gas can be describe( 
then the repofled shows i 
these wells take on a great€ 
significance. 

At least two possibl 
source rocks for oil and ga 
have been identified. The fir! 
is the 'bladc shale saturate 
with oir  in the Tannehill we1 

The semnd, and more likt 
ly source, is the thick sectio 
of sah. and intimately assoc 
ated sediments, in the Sur 
cor well (Fig. 1). 

In fact. the shows in th 
Wtttmann area wells sugge. 
hat  oil migrated out of ar 
away from the deeply burie 
salt at Luke Air Force Bas1 
At least 20 miies of oil mipi 
tion is indicated. 

Luke s; 
The salt at Luke, or LuI 

salt, is at least M~ocene 
age. 

II is ovedain by besall tt 

y d m  satt at W e  tends to 
wggest a lacustrine dem 

The organisms in saline 
akes normally indude a nar- 
ow range of species that 
grow in remarkable abun- 
jance? These authors cite 
several examples of abwF 
$ant biotas in saline lakes. 

For example, they describe 
saline lakes that provide suf- 
rtcient food for enormous 
flocks of flamingos, in some 
=ases a miiion or more birds. 

Most species of flamingos 
~btain their food from organic 
rich botlom muds. These sa- 
line lakes must therefore 
maintain a high productivity 
of phytoplankton, which settle 
and are incorporated into the 
bottom muds. 

Under the right conditions, 
these muds, along with sig- 
nifimnt amounts of bird drop 
pings. can be preserved and 
become good source rogks 
lor oil and gas. 

Like modem saline lakes, 
the Lake, or takes.' in which 
the Luke salt was deposited 
could very well have sus- 
tained an abundance of or- 
ganisms that acarmulated as 
organic rich bonom muds. 

In the case of Luke. organ- 
ic rich muds may have been 
amcentrated during valcanic- 
associated phytoplankton 
"blooms." Thus extra-rich 
muds in the Luke salt could 
correlate with periods of in- 
creased volcan~c aaivity. 

The 'oil-saturated black 
shale" reported in the Tanne 
hill well muld represent just 
such a relationship. Sall-as- 
sociated source beds may 
well be a significant factor no1 
just in the oil and gas pfay 01 
the Wittmann area but in the 
entire Phoenix basin as well. 

Heal source, stratigraphic traf 
Gravity anc magnettc datz 

susgest that the Luke salt i: 
zl k 2 S t  10.000 tl thick.? 

Seismic data suggesl 1ha 
11 may extend to a oepth c 
7 2.000-1 5.000 11 Thesc 

, c2pthS are suScien1 to gen 

tent 0: the Luke sa!: I: ELOL': I 5 , .  ECS 132s l r ~ m  sall-2~~0ci- 
2 p3m. L ~ I U L ~  GI 15s: ?YET ?<; . - sou: ce Leos also may 
33m bromine tenc ;c rep+ I r:rm.#e w r .  ~ : c i v ~ o ~ C  b y  Ter- 
Sen: nonmarine szl;, and the I r k r y  in l~s ion and volcanism. 
Luke sat1 deposi! is probably Such wzs the a s e  at Dineh- 
of lawstrine or play2 origin.' ' bi-Keyah field In northerslem 
The sheer volume 01 rela~lve- i Arizone. 

There, a Terliary sill was- 
ntruded krto Pennsylvanian 
~rbonate rocks. That sill 
ms irttnrded into Pensytva- 
f i n  carbonate rodcs. That 
;in has produced more than 
(7 million bbl of oil.' 

Concrete evidence of such 
ntrusive relationships has 
lat been doaJmented in the 
;tudy area but a sill intruded 
nto either the black shale 
kscribed in the Tannehill 
well or organic-rich muds as- 
sociated with the Luke salt 
~ffers the same possibility for 
stratigraphic traps in the Wttl- 
nann area. 

Conclusion 
The 1 ~ h n  was repon- 

ed to have produced 1,600 tt 
of fight oil and 1.600 tl of sah 
water in a cased hole test. 

Unloclunately, mechanical 
problems and an unsuccess- 
lul water s h u t d  anempt pre- 
vented development of the 
Wittrnann well. 

Shows of oil also were r e  
poned in two sands in the 
Tannehill Beardsley well. I f  
these sands pinch out lateral- 
ly into clay, stratigraphic 
traps are possible in the un- 
drilled parts of this basin. 

Two possible sources for 



APPENDIX I1 

ECONOMICS 



SUMMARY OF ECONOMlCS 

ESCALATED PRlCE FORECAST . 

CASE 1 : 1 1 MILLION BARRELS PER WELL 



YEAR 

IDMSALTl - 
GILA SALT DOME 

FORECAST OF OIL SALES AND BEFORE TAX REVENUE 

INTERNATIONAL DUSTY KAC ENTERPRISES 
G I L A  SALT DOME PROSPECT 

MARICOPA COUNTY, ARIZONA 
POTENTIAL OIL RESERVES 

CASE I: TOTAL ESTIMATED RESERVES 87 MILLION BARRELS/640 ACRES 
ECONOMICS BASED ON 11 MILLION BARRELS (ONE WELL PER 80 ACRES) 

ESCALATED PRICE FORECAST 

GROSS ......................... COMPANY SHARE ......................... 
ANNUAL OIL OIL REVENUE 

OIL BEFORE AFTER AFTER OPERATING CAPITAL **** CASH FLOW **** 
SALES ROYALTY ROYALTY ROYALTY EXPENSES INVESTMENT ANNUAL CUMULATIVE 

(MBBLS) (MBBLS) (MBBLS) M$ MS MS MS MS 

TOTAL 10898  1 9 7 3  1510 36257 1555  0 34702 

WORKING INTEREST SCHEDULE 
15.000 % TO APRIL 1992 
18.125 % THEREAFTER 

PRESENT VALUE AS OF J A N U A R Y  1992  
AT 10% HS 23,945 
AT 15% M S  20,590 
AT 1 8 %  MS 18 ,967 
AT 20% MS 18,012 
AT 25% M$ 1 5 , 9 8 1  

AMH GROUP LTD. 



SUMMARY OF ECONOMICS 

ESCALATED PRICE FORECAST 

CASE 2: 2.7 MILLION BARRELS PER WELL 



IDMSALT3 - 
GILA SALT DOME 

FORECAST OF OIL SALES AND BEFORE TAX REVENUE 

INTERNATIONAL DUSTY MAC ENTERPRISES 
GILA SALT DOME PROSPECT 

MARICOPA COUNTY, ARIZONA 
POTENTIAL OIL'RESERVES 

CASE 2: TOTAL ESTIMATED RESERVES 43 MILLION BARRELS/640 ACRES 
ECONOMICS BASED ON 2 .7  MILLION BARRELS (ONE UELL PER .40 ACRES) 

ESCALATED PRICE FORECAST 

GROSS ......................... COMPANY SHARE ......................... 
ANNUAL OIL OIL REVENUE 

OIL BEFORE AF'TER AFTER OPERATING CAPITAL **** CASH FLOW **** 
YEAR SALES ROYALTY ROYALTY ROYALTY EXPENSES INVESTMENT ANNUAL CUMULATIVE 

(MBBLS) (MBBLS) (MBBLS) MS M$ MS MS M$ 

TOTAL 2610 

WORKING INTEREST SCHEDULE 
15.000 % TO JUNE 1 9 9 2  
18.125 % THEREAFTER 

PRESENT VALUE AS OF JANUARY 1992 
AT 10% MS 5 ,289  
AT 15% M$ 4,454 
AT 18% MS 4 ,060  
AT 20% MS 3,831 
AT 25% MS 3,352 

AMH GROUP LTD. 



SUMMARY OF ECONOMICS 

CONSTANT PRICE FORECAST 

CASE 1 : 1 1 MlLLlON BARRELS PER WELL 



IDMSALTS - 
GILA SALT DOME 

YEAR 

1992 
1993 
1994 
1995 
1996 
1997 
1998, 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 

TOTAL 

FORECAST OF OIL SALES AND BEFORE TAX REVENUE 

INTERNATIONAL DUSTY MAC ENTERPRISES 
GILA SALT DOME PROSPECT 

MARICOPA COUNTY, ARIZONA 
POTENTIAL OIL RESERVES 

CASE 1: TOTAL ESTIMATED RESERVES 87 MILLION BARRELS/640 ACRES 
ECONOMICS BASED ON 11 HILLION BARRELS (ONE WELL PER 80 ACRES) 

CONSTANT PRICE FORECAST 

GROSS ......................... COMPANY SHARE ......................... 

WORKING 
15.000 
18.125 

ANNUAL OIL OIL 
OIL BEFORE AFTER 

SALES ROYALTY ROYALTY 
(MBBLS) (MBBLS) (MBBLS) 

INTEREST SCHEDULE 
% TO APRIL 1992 
% THEREAFTER 

REVE)JUE 
AFTER OPERATING CAPITAL **** CASH FLOW **** 

ROYALTY EXPENSES INVESTMENT ANNUAL CUMULATIVE 

PRESENT VALUE AS OF JANUARY 1992 
AT 10% M$ 20,813 
AT 15% MS 18,131 
AT 18% MS 16,814 
AT 20% MS 16,032 
AT 25% MS 14,354 

AMH GROUP LTD. 



SUMMARY OF ECONOMICS 

CONSTANT PRICE FORECAST 

CASE 2: 2.7 MILLION BARRELS PER WELL 



IDHSALT6 - 
G I L A  SALT DOME 

FORECAST OF OIL SALES AND BEFORE TAX REVENUE 

INTERNATIONAL DUSTY MAC3NTERPRISES 
GILA SALT DOME PROSPECT 

MARICOPA COUNTY, ARIZONA 
POTENTIAL OIL RESERVES 

CASE 2: TOTAL ESTIMATED RESERVES 43 MILLION BARRELS/640 ACRES 
ECONOMICS BASED ON 2.7 MILLION BARRELS (ONE WEU PER 40 ACRES) 

CONSTANT PRICE FORECAST 

GROSS ......................... COMPANY SHARE . . .o . . . . . . . . . . . . . . . e . .oe .  
ANNUAL OIL OIL 

OIL BEFORE AFTER 
YEAR SALES ROYALTY ROYALTY 

(MBBLS) (MBBLS) (MBBLS) 

TOTAL 2584 466 357 

WORKING INTEREST SCHEDULE 
15.000 % TO JUNE 1992 
18.125 % THEREAFTER 

REVENUE 
AFTER OPERATING CAPITAL 

ROYALTY EXPENSES INVESTMENT 
MS MS MS 

PRESENT VALUE AS OF JANUARY 1992  
AT 10% M$ 4 ,482  
AT 15% MS 3 ,839  
AT 18% MS 3,531 
AT 20% MS 3 , 3 5 0  
AT 25% MS 2 ,966  

AMH GROUP LTD. 



The foregoing constitutes full, true and plain disclosure of all 
material facts relating to the securities offered by this Statement 
of Material facts as required by the Securities Act (British 
~olumbia) and its regulations. 

DATED this 20ttiay of Auaust , 1992. 

c 
d Promoter Director 

/ 
DONALD LINDSAY MCDONALD 
Director 

CERTIFICATE OF TBE AGENTS 

To the best of our knowledge, information and belief, the foregoing 
constitutes full, true and plain disclosure of all material facts 
relating to the securities offered by this Sta of Material 
Facts, as required by the Securities Act and its 
regulations. 

DATED this I day of 

t Om M e  WESTERN 8BCURITIES 
n 

LTD S & ~ ~ ~ T X E S  


