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Play-Based Common Risk Segment Mapping:

Common Risk Segments (CRS) are geological risk elements for petroleum

exploration or development (commonlyreéservoir, source and trap that have
a definable, quantifiable and geographically mappable distributionThe assessments
of CRS segments are the product of judgment by an experienced geologist of the rq
ri sk embodied in terms such as Al ow r
example. These evaluations are based on understanding the geology of a region. C
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evaluations can also be expressed as possibilities for success (POS) as percentagsd \ oil field or a productive
zero to 100, or statistical categories such a®B®BP95 for probabilistic estimates. In thi ~— region of a basin. The
report we evaluate risk in terms of a common set of geological risk factors perceiveq overlap area in which all
typical of a region (such as the Atlantic Rim Reservair factors are positive, or
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Prospect: A potential trap, a successful prospect becomes an oil/gas field when drilled as a discovery, or disappears when
unsuccessful. Many can exist in a single play
Play Segment: A subdivision of a geological play. Fields and prospects that share common geological controls and thus a
common PoS (Possibility of Success) profile.
Play: A group of hydrocarbon fields and prospects having a chance for charge, reservoir and trap; and belonging to a
geologically related stratigraphic unit (eg; the Upper Jurassic play).
Petroleum System: A natural system that links and active or once active source rock to all of the geologic elements and
@ Dotobase Map processes that are essential for a hydrocarbon accumulation to exist in time and space, regardless of economics.

Risk statistics

Field Analoaues
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FIGURE 48.— Generalized stratigraphic relations and nomenclature of Upper Pennsylvanian and Lower Permian rocks in Wyoming.

After McKee et al, 1967 Fryberger, Jones and Johnson 2016




Lower Permian (Wolfcampian) isopachs in Wyoming

‘=—{Di stribution and thicknes g—of
| Lower Permian rocks in Wyoming and adjacent areas. Aft
McKee, 1967
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Frcure 46.—Thickness of interval A in central Wyoming, eastern Montana, the Dakotas and parts of adjacent States discussed in
this chapter. Isopach intervals 100 and 500 feet. Isopachs dashed where control is poor, dotted where Permian rocks have
not been penetrated by drill. Dark pattern, areas where rocks older than Permian are exposed; light pattern, areas where
rocks younger than interval A have not been penetrated.
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Tensleep Stratigraphy
Southeast Wyoming
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Cross section of the Tensleep Formation in Southeast WWyoming. Section is hung
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Tensleep outcrop studies in the Laramie and Hanna Basins
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Eolian Permeability variations at laminar (primary strata) scale

Most of the critical flow effects of
eolian cross bedding and cross strata
are due to strong differences in
porosity and permeability between

individual laminations, as illustrated ~ siie™
in the two figures here. The
isolation of permeable laminae by hetarogensiy

tight laminae will drastically reduce
sweep efficiency in rocks that, on
standard logs and core plugs, appear
guite permeable. These microfabrics
also create anisotropic sweep
tendencies in the rocks.
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have no oil. After Trewin, Fryberger and Kreutz, 2003
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FiG. 17.—Aecolian core slab with a dense grid of mini-permeameter
permeability readings. Aeolian crossbed set boundaries are indicated

Laminari scale variability of permeability,
easured with a minipermeameter. After Weber,
1987




Tensleep Formation: Sand Creek, Albany County, Wyoming
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Bottom of log
SonicGR log of the Upper Tensleep (Casper) in a

well drilled north of the outcrops. A thick section of
eolian dunes, very porous and permeable comprises the Upper

Tensleep above the Lower Tensleep sand and carbonate section.

In the short distance northward to this well, most of the fluvial
recycling of Front Range PC rocks, and Fountain Formation has
vanished. Thus, the Sand Canyon area provides a glimpse into

how the Tensleep sand sea interacted with the alluvial fans of the

Fountain Formation.

Measured section: Tensleep (Casper) Formation
Sand Creek, Albany County Wyoming
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Upper Tensleep Formation: Flat Top Anticline, Carbon County north of Medicine Bow, WY
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Upper Tensleep at Flat Top Anticline, Medicine Bow, WY

"":"‘:’ - Reservoir flow units: Stacked facies, bedforms and primary strate

Correlation of Kelly, 1984 Porosity data with EORI Measured section 1
POROSITY STAIN Outcrop

25% 0 genetic units
| —
0- 15

7P mEA, See T

]
H Avalanche || ripple

50% 100%

\\\\\T | :
1 l
=
o - b rs Sabkha perm barrié 2 Z
ok G 4 - T =z Oil sat

Eolian slipface deposits consisting of a mixture of | | .
avalanche and ripple strata Unit 1, measured section 1. ' !
These sandstones are saturated with heavy, live oil. View is ! \\\\\) :

to the west, cross beds dip south, indicating wind from the -l
north.
Interdune perm barrle<

- - - \
After Kelly, 1984 Primary strata perm barriers \ Extended bounding

Section 1 surfaces enclosing
/ possible reservoir flow
units (red lines)

Section 2

Light- colored exposures of the Upper Tensleep Formation
in the core of the flat top anticline. Routes of measured Frybe rger Jones and Johnson 2016 11
)

sections are shown by yellow lines.

'



White Rock Canyon, WY, Upper Tensleep

Eolian avalanche and ripple
primary strata in unit 17.
Close study of the image
reveals that 80% of the
outcrop is ripple strata,
despite the relatively steep
dips.

The Upper Tensleep Sandstone at White Rock Canyprast side of outcrop. Our 226 foot (partial)
measured section began in the Upper Tensleep, which in this area is roughly 400 feet thick, based on
well control. It was measured on the opposite (west) side of this cliff where access was easier. It
begins about the middle of the Upper Tensleep and continues to the first carbonate in the Phosphoria
(Goose Egg) Formation. See log this page for comparison. Note the variety of genetic units in terms of
thickness, shape and crossbedding. This suggests that oil recovery factors from these genetic units
would be equally diverse, mainly as a function of the arrangement of primary strata in each, as well as
geometry, lithology, crosiow between genetic units etc.. Thrust fault zone of deformation shown by
red heavy red lines on image above, and photograph.
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