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INTRODUCTION

Starbuck East prospect is located on the 
northeastern flank of Bowdoin Dome in 
northeastern Montana (Figure 1). Recent 
drilling in the area has confirmed the 
presence of a large, untested, low relief 
structural closure. The Upper Cretaceous 
Eagle and Phillips sands provide two 
shallow gas targets on the feature (Figure 
2). Depth to the Eagle is approximately 
1100 ft, while depth to the Phillips is 
approximately 2300 ft. The combined 
reserve potential for the Eagle and Phillips 
reservoirs is estimated to be 220 BCFG.

STRUCTURE

A four-way structural closure covering approximately 
34,000 ac has been mapped on the top of the Eagle 
formation using subsurface well data (Figure 3). Critical 
southwest closure on the Eagle appears to be at least 
50 ft and may be as much as 100 ft. An isopach of the 
Eagle formation indicates thinning across the structure 
(Figure 4). Because of this thinning, structural closure 
is expected to increase with depth. At the top of the 
Phillips sand, closure should be at least 125 ft and 
possibly as much as 175 ft.

GAS SOURCE

The gas source for all of the Upper Cretaceous 
reservoirs in the region is Upper Cretaceous-age, 
early stage biogenesis. Because of the growth of the 
Starbuck East structure throughout Eagle deposition, 
gas began to accumulate on the feature very early in 
its history.
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RESERVOIRS

Phillips

The Phillips sand is part of a large, southeast trending, 
shelf sandstone package that originated in north-
central Alberta (Figure 5). The Phillips produces 
gas from nearby Bowdoin Dome field. Ultimate gas 
recovery from the Phillips and other shallow Upper 
Cretaceous reservoirs on Bowdoin Dome is expected 
to exceed 500 BCFG. In the Starbuck East prospect 
area, the Phillips is approximately 33 ft thick and 
is represented by two to three upward coarsening 
sandy sequences at the top of the Belle Fourche 
shale. The sequences contain an average of 18 ft of 
porous sandstone. Density log porosity in the Phillips 
averages 16%. For comparison, porosity in the 
productive Phillips reservoir sands in Bowdoin Dome 
field range between 15% and 17%. Permeability in the 
Starbuck East Phillips section has been demonstrated 
by an off-structure drillstem test in Pan Canadian Fed 
1 well (SE/NW 20-36N-36E). The test (2230-2300ft) 
recovered 346 ft of water-cut and slightly gas-cut 
mud and had initial and final shut-in pressures of 860 
and 819 psi respectively.

Eagle

The Eagle formation is exposed at the surface on 
Bowdoin Dome (Figure 3). In the Starbuck East 
prospect area, the top of the Eagle is at a depth of 
approximately 1100 ft. The gross thickness of the Eagle 
is approximately 700 ft. The formation contains two 
primary upward coarsening depositional sequences 
that are referred to on the accompanying cross 
sections as “Upper” and “Lower” Eagle. Within the 
Upper and Lower Eagle intervals there are a number 
of less prominent upward coarsening sequences. 

The reservoir intervals consist of thinly laminated, 
very fine grained sandstone, siltstone and shale. 
The Starbuck East Eagle reservoir rocks represent 
a transitional facies between the non-marine and 
marginal marine Eagle sandstones that are present 
west of Bowdoin Dome and the open marine 
Gammon Shale that occurs further east. The rocks 
were deposited in a lower shoreface depositional 
environment. The giant 8,000 square mile, 20 trillion 
cubic feet, Southeast Alberta gas field is productive 
from identical fine grained, transitional facies rocks 
that lie between the Eagle-equivalent Milk River 
Formation and the Gammon-equivalent Lea Park Shale. 
Saskatchewan’s large, newly discovered Shackleton 
field also produces gas from these transitional facies 
rocks. Finally, fine grained, transitional facies Eagle 
reservoirs produce gas southeast of Starbuck East 
prospect on Cedar Creek Anticline in Cedar Creek and 
Little Missouri Creek fields (Figure 1).

Core porosity values in the Starbuck East Eagle 
reservoir rocks range from 17.8% to 22.0% and 
average 19.1%. Core permeability values range from 
0.01 md to 13.1 md and average 0.9 md (Table 3). 
These values are similar to those reported from the 
Southeast Alberta Milk River gas pool and the Cedar 
Creek and Little Missouri Creek Eagle gas pools. The 
Starbuck East Eagle has a remarkably high sand 
content and effective porosity. What the formation 
lacks in permeability, it makes up in thickness.
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TABLE 1 :  Phillips Reserve Potential

Structural closure and potential pool area

Individual well drainage area

Average net porous/productive sand

Average porosity

Estimated water saturation

Reservoir pressure

Reservoir temperature

Estimated Recovery factor

Reserve potential per well

Reserve potential entire prospect

34,000 ac

160 ac

18 ft

16%

50%

850 psi

75°F

75%

435,000 MCFG

92,400,000 MCFG

TABLE 2 :  Eagle Reserve Potential

Average gas recovery per well

Potentially productive area

Number of potential 80 ac drillsites

Reserve potential entire prospect

300,000 MCFG

34,000 ac

425

127,500,000 MCFG

GAS QUALITY

The average heating value of gas produced from 
Bowdoin Dome’s Upper Cretaceous reservoirs is 950 
Btu/cf. The heating value of Starbuck East gas should 
be similar.

RESERVE POTENTIAL

Structural closure on the Starbuck East feature is 
estimated to cover 34,000 ac. (Figure 6). Volumetric 
gas reserve potential calculations were made 
for the Phillips reservoir based on the following 
assumptions:
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TABLE 1 :  Phillips Reserve Potential

Structural closure and potential pool area

Individual well drainage area

Average net porous/productive sand

Average porosity

Estimated water saturation

Reservoir pressure

Reservoir temperature

Estimated Recovery factor

Reserve potential per well

Reserve potential entire prospect

34,000 ac

160 ac

18 ft

16%

50%

850 psi

75°F

75%

435,000 MCFG

92,400,000 MCFG

TABLE 2 :  Eagle Reserve Potential

Average gas recovery per well

Potentially productive area

Number of potential 80 ac drillsites

Reserve potential entire prospect

300,000 MCFG

34,000 ac

425

127,500,000 MCFG

An estimate of the reserve potential for the Eagle was 
made for Starbuck East using Southeast Alberta gas 
field as an analog. Southeast Alberta contains literally 
thousands of Milk River gas wells producing from 
reservoirs identical to those at Starbuck East. Based 
on many years of production history, the average Milk 
River gas well will yield approximately 300,000 MCFG. 
The Southeast Alberta Milk River pool is currently 
being developed on 80 ac well spacing.

The combined Starbuck East Phillips and Eagle 
reserve potential is 220 BCFG.
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ADDITIONAL TARGETS

In addition to the primary target Phillips and Eagle 
reservoirs, gas may also be trapped in Upper 
Cretaceous Judith River, Niobrara and Bowdoin 
(Carlile) sands.

Finally, the Starbuck East structure is considered a 
good place to explore for deeper Mississippian and 
Devonian oil reservoirs (Figure 7). Lustre, Autumn and 
Midway are nearby Valley Country Mississippian oil 
pools. Cumulative production from Lustre field, the 
largest of the three, is 4,350,248 BO. East of Starbuck 
East in Roosevelt and Daniels Counties there are a 
number of additional Mississippian and Devonian 
oil pools. The nearest is Volt field, which produces 
from the Mississippian Charles and Devonian Nisku 
formations. Cumulative production from Volt is 
1,348,471 BO.

Nearly all of the Paleozoic oil pools in the region are 
associated with subtle, low relief structures that 
are much smaller than Starbuck East. The depth of 
the Mississippian at Starbuck East is approximately 
5000ft.

GAS MARKET

Starbuck East prospect is adjacent to the Northern 
Boarder Pipeline that links southeastern Alberta and 
Saskatchewan to the Chicago area gas markets. 
The large diameter pipeline has additional carrying 
capacity.
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