
DESCRIPTIONS, PETROLOGY, PHOTOGRAPHS, AND 
PHOTOMICROGRAPHS OF CORE  

FROM THE GREEN RIVER FORMATION,  
SOUTH-CENTRAL UINTA BASIN, UTAH 

 
by 
 

S. Robert Bereskin, Bereskin and Associates, Salt Lake City, Utah, and 
Craig D. Morgan and Kevin P. McClure, Utah Geological Survey, Salt Lake City, Utah 

 
 
Miscellaneous Publication  04 - 2 
Utah Geological Survey 
a division of 
Utah Department of Natural Resources 2004



DESCRIPTIONS, PETROLOGY, PHOTOGRAPHS, AND 
PHOTOMICROGRAPHS OF CORE 

FROM THE GREEN RIVER FORMATION,  
SOUTH-CENTRAL UINTA BASIN, UTAH 

 
by  
 

S. Robert Bereskin, Bereskin and Associates, Salt Lake City, Utah, and 
Craig D. Morgan and Kevin P. McClure, Utah Geological Survey, Salt Lake City, Utah 

 

 

 
 
 

Cover photo: Federal 2-33 well (NW1/4NE1/4, section 33, T. 8S., R. 16E., SLBLM), Duchesne County Utah.  Box 2 of 3 with 
core from 5657 to 5667 feet from the Travis interval in the Green River Formation.  Core is housed at the Utah Geological 
Survey Core Research Center.  Core description by S. Robert Bereskin is available in Appendix A.  Photographed by Tom 
Dempster, Utah Geological Survey. 

Although this product represents the work of professional scientists, the Utah Department of Natural Resources, Utah Geological 
Survey, makes no warranty, express or implied, regarding its suitability for a particular use.  The Utah Department of Natural 
Resources, Utah Geological Survey, shall not be liable under any circumstances for any direct, indirect, special, incidental, or 
consequential damages with respect to claims by users of this product.  

ISBN 1-55791-702-7  
  

 
Miscellaneous Publication  04 - 2 
Utah Geological Survey 
a division of 
Utah Department of Natural Resources2004



STATE OF UTAH 
Olene S. Walker, Governor 

 
DEPARTMENT OF NATURAL RESOURCES 

Robert Morgan, Executive Director 
UTAH GEOLOGICAL SURVEY 

Richard G. Allis, Director 
 
 
 
 
 
 
 
 
 

For publications, contact 
Natural Resources Map/Bookstore 
1594 W. North Temple 
tel. 801-537-3320 
toll-free 1-888-UTAH MAP 
http:\\geostore.utah.gov 
email geostore@utah.gov 
 

To contact the Utah Geological Survey 
1594 W. North Temple, Ste 3110 
Salt Lake City, UT 84116 
tel. 801-537-3300 
http:\\geology.utah.gov  
 

Although this product represents the work of professional scientists, the Utah Department of Natural Resources, Utah Geological Survey, makes 
no warranty, expressed or implied, regarding its suitability for any particular use. The Utah Department of Natural Resources, Utah Geologi cal 
Survey, shall not be liable under any circumstances for any direct, indirect, special, incidental, or consequential damages with respect to claims 
by users of this product.  

The Utah Department of Natural Resources receives federal aid and prohibits discrimination on the basis of race, color, sex, age, national origin, or 
disability.  For information or complaints regarding discrimination, contact Executive Director, Utah Department of Natural Resources, 1594 West North 
Temple #3710, Box 145610, Salt Lake City, UT 84116-5610 or Equal Employment Opportunity Commission, 1801 L Street, NW, Washington DC 20507.  

 
 
 

 

Printed on recycled paper                                                       3/04



Descriptions, petrology, photographs, and photomicrographs of core                                                                                   iii 
from the Green River Formation, south-central Uinta Basin, Utah                                                                                             

CONTENTS 

 
ABSTRACT ............................................................................................................................................ 1 
INTRODUCTION .................................................................................................................................. 1 
GEOLOGIC SETTING .......................................................................................................................... 4 
ROUTINE CORE ANALYSES ............................................................................................................. 5 
DEPOSITIONAL ENVIRONMENTS ................................................................................................... 5 

Marginal Lacustrine Facies ................................................................................................................. 6 
Lake-margin Carbonate Flat ........................................................................................................... 6 
Deltaic ............................................................................................................................................. 6 
Interdeltaic ...................................................................................................................................... 7 

Open-Lacustrine Facies ...................................................................................................................... 7 
SANDSTONE PETROLOGY .............................................................................................................. 10 

Medium-Grained Sandstones ............................................................................................................ 12 
Provenance .................................................................................................................................... 12 
Textural Features .......................................................................................................................... 12 
Diagenesis ..................................................................................................................................... 16 
Pore Types .................................................................................................................................... 17 

Very Fine to Fine-Grained Sandstones ............................................................................................. 17 
Provenance .................................................................................................................................... 17 
Textural Features .......................................................................................................................... 17 
Diagenesis ..................................................................................................................................... 18 
Pore Types .................................................................................................................................... 21 

Ripple-Drift Laminated Sandstones .................................................................................................. 21 
Very Fine Grained Sandstone and Coarse Siltstone of the Travis Interval ...................................... 22 

Rock Type T-1 .............................................................................................................................. 22 
Rock Type T-2 .............................................................................................................................. 22 

CARBONATE ROCKS ........................................................................................................................ 25 
Uteland Butte Carbonates ................................................................................................................. 25 
Carbonate Marker Bed ...................................................................................................................... 25 

SUMMARY .......................................................................................................................................... 34 
CONCLUSIONS ................................................................................................................................... 34 
ACKNOWLEDGMENTS .................................................................................................................... 35 
REFERENCES ..................................................................................................................................... 36 
APPENDICES ...................................................................................................................................... 38 
 

 



iv                                                                                                                                                          Utah Geological Survey 

TABLE 
 
Table 1.  Location and cored interval data of the well core examined for this study and described in 

Appendix A. .................................................................................................................................... 3 
 
 

ILLUSTRATIONS 
 
Figure 1.  Map of Utah Geological Survey’s study area showing oil field boundaries and the location of 

wells with core described in this report .......................................................................................... 2 
Figure 2.  Major structural features, surface faults, and gilsonite veins in and around the                  

Uinta Basin. ..................................................................................................................................... 4 
Figure 3.  Comparative nomenclature used for the Green River Formation (below the Mahogany oil 

shale zone) in the central Uinta Basin. ............................................................................................ 5 
Figure 4.  Cross plot of porosity and permeability routine core analyses data. ...................................... 6 
Figure 5.  Sedimentary structures typical of distributary channel deposition. ........................................ 8 
Figure 6.  Lacustrine turbidite facies in the Travis interval, Federal 2 – 33, section 33, T. 8 S., R. 16 E., 

SLBLM. .......................................................................................................................................... 9 
Figure 7.  Flow chart illustrating potential diagenesis pathways for the Green River sandstones.......  11 
Figure 8.  Paired photomicrographs of medium-grained lithic arkose from the Castle Peak interval, 

Federal 10 – 34, section 34, T. 8 S., R. 16 E., SLBLM ................................................................ 13 
Figure 9.  Photomicrographs of very fine to fine-grained sandstone from the Federal 12 – 4 well, 

section 4, T. 9 S., R. 16 E., SLBLM. ............................................................................................ 18 
Figure 10.  Photomicrographs of very fine to fine-grained sandstone from the Federal 10 – 34 well, 

section 34, T. 8 S., R. 16 E., SLBLM ........................................................................................... 19 
Figure 11.  Photomicrographs of very fine to fine-grained well sorted feldspathic litharenite with very 

good porosity. ............................................................................................................................... 20 
Figure 12.  Photomicrographs of very fine to fine-grained sandstone from the Federal 33 – 8 well, 

section 8, T. 9 S., R. 17 E., SLBLM ............................................................................................. 21 
Figure 13.  Paired photomicrographs of the laminated sandstone lithotype of the turbidite facies in the 

Travis interval from the Federal 13 – 32 well, section 32, T. 8 S., R. 16 E., SLBLM ................. 23 
Figure 14.  Photomicrographs of laminated sandstone lithotype of the turbidite facies in the Travis 

interval from the Federal 13 – 32 well, T. 8 S., R. 16 E., SLBLM. .............................................. 24 
Figure 15.  Core from the Uteland Butte interval from the Desert Springs 11 – 20 – 10 – 17 well, 

section 20 T. 10 S., R. 17 E., SLBLM .......................................................................................... 26 
Figure 16.  Photomicrographs of mud-suported and grain-supported ostracodal limestones from the 

Uteland Butte interval from the Desert Creek 16 – 17 – 10 – 17 well, section 17, T. 10 S., R. 17 
E., SLBLM. ................................................................................................................................... 27 

Figure 17.  Photomicrographs of algal material from a bioherm buildup in the carbonate marker bed in 
the Federal 15 – 24B well, section 24, T. 9 S., R. 19 E., SLBLM ................................................ 31 

 



Descriptions, petrology, photographs, and photomicrographs of core                                                                                     1 
from the Green River Formation, south-central Uinta Basin, Utah                                                                                             

ABSTRACT 
 

Anastamosing, low-gradient, distributary 
channel deposits in the lower and middle mem-
bers of the Eocene Green River Formation are 
the primary oil reservoirs in the south-central 
portion of the Uinta Basin, Utah.  The Eocene 
depocenter was situated along the fluctuating 
southern shoreline of Lake Uinta, where complex 
deposits of the marginal-lacustrine environment 
were commonly laid down. 

The Green River Formation contains sev-
eral fining-upward sequences that can be recog-
nized in outcrop, core, and well logs.  Each se-
quence is about 60 to 120 feet (18–36 m) thick 
and consists of strata typically 30 to 35 feet (9–
11 m) thick that were deposited during multiple 
lake-level fluctuations.  The subaerial to 
subaqueous channels commonly possess an ero-
sional base and exhibit a fining-upward charac-
ter.  Bedding features commonly range from 
large-scale trough and planar cross-bedded (or 
lamination) facies at the base, to a climbing rip-
ple facies near the uppermost bed boundary.  The 
best reservoir quality is typically within the lami-
nated to cross-stratified facies, and the poorest 
reservoir quality is within the climbing ripple fa-
cies which usually possesses more deleterious 
micas and/or detrital clays. 

Diagenesis exerts a major control on res-
ervoir quality.  Some sandstone beds were ce-
mented early by an iron-poor calcite cement, 
which was often later leached resulting in good 
reservoir quality rock with secondary intergranu-
lar porosity (up to 20 percent) and permeability 
(10 to 100 millidarcies [md]).  Without early cal-
cite cementation, reservoir quality was often re-
duced by intense compaction, silicic and iron-
rich carbonate cements, and authigenic clays. 

 
 

INTRODUCTION 
 

The Utah Geological Survey (UGS) led a 
four-year study of the lower and middle members 
of the Eocene Green River Formation in the 
south-central Uinta Basin, Utah (figure 1).  The 
Green River is a highly oil-productive formation 
consisting of lacustrine and marginal-lacustrine 

rocks deposited in and around Paleocene- to Eo-
cene-aged Lake Uinta.  The objectives of the 
study were to increase both primary and secon-
dary hydrocarbon recovery through improved 
characterization of fluvial-deltaic lacustrine res-
ervoirs, thereby preventing premature abandon-
ment of producing wells.   

We examined core from wells that pro-
duce oil from the Green River Formation in the 
south-central Uinta Basin, informally referred to 
as the Monument Butte area (table 1).  Appendix 
A presents detailed descriptions and graphical 
displays of each core.  We included graphical 
representations of any density, neutron, resistiv-
ity, and gamma-ray logs that were run over the 
cored interval, and porosity and permeability 
curves for core that had plug analysis data.  We 
also photographed selected core and thin sec-
tions: the photographs can be accessed by using 
the bookmarks or by clicking on the hyperlinks 
right of the depth column in the conventional 
core description.   The hyperlink labels are: (1) 
Box, (2) Cp, and (3) TS. 

 
Box = core box photograph, usually containing 5 
to 18 feet (1.5–5.5 m) of core per box. 
 
Cp = core photograph, a core piece, typically 12 
inches (30 cm) or less, selected to show detailed 
bedding features. 

 
TS = thin section photomicrograph. 

 
Numerous whole and slabbed cores were 

available from the Utah Geological Survey Core 
Research Center in Salt Lake City.  After an ini-
tial foot-by-foot analysis of 21 cores we made 
thin sections from sidewall and whole core mate-
rial, and selected samples for scanning electron 
microscopy (SEM).  Corresponding well logs and 
routine core analysis data were obtained for the 
cored intervals.  In some cases, we used archived 
thin sections and/or thin section descriptions 
from graduate theses for petrographic interpreta-
tion when the original core could not be found.   

In addition to descriptions of the basic 
mineralogy, lithology, and textural and structural 
characterisitics of the Green River Formation, 
this report also describes the complex forms of 
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Figure 1.  Map of study area showing oil field boundaries and the location of wells with core described in this re-
port.  Numbers next to the core symbols refer to the map number in table 1. 
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Table 1.  Location and cored interval data of the well core examined for this study and described in 
appendix A. 
 

1 Map number refers to numbers found on figure 1. 
2 API number is the American Petroleum Institute numbering system. 
3 Location:  Sec. = section, T. = township, R. = range; all are SLBLM unless noted otherwise. 
4 Correlation interval: nomenclature from figure 3.                    

MAP 
NUMBER1 

(figure 1) 

WELL 
NUMBER 

API NUMBER2 LOCATION 
Sec., T., R.3 

CORED INTER-
VAL 
(feet) 

CORRELATION IN-
TERVAL4 

(figure 2) 
1 Ute Tribal 2-25 43-013-31833 25, T5S, R5W 

Uinta Base Line 
and Meridian 

5527-5596 Castle Peak 

2 Travis  14A-28 43-013-30792 28, T8S, R16E 5550-5646 Travis 

3 Travis 10-28 43-013-30856 28, T8S, R16E 5586-5603 Travis 

4 Federal 2-33 43-013-30749 33, T8S, R16E 
 

5647-5676 Travis 

5 Federal 6-33 43-013-30747 33, T8S, R16E 5596-5616 Monument Butte 

6 Federal 6-35 43-013-30752 35, T8S, R16E 5026-5048 Monument Butte 

7 Monument Federal  
3A-35 

43-013-31738 35, T8S, R16E 4993-5022 Monument Butte 

8 Federal 23-24 43-047-32710 24, T8S, R17E 5325-5363 Monument Butte 

9 Federal 23-25 43-047-32529 25, T8S, R17E 5145-5185 Monument Butte 

10 State 6-32 43-013-30748 32, T8S, R17E 5042-5053 Monument Butte 

11 Federal 
 33-11J 

43-013-31451 11, T9S, R16E 4840-4870 
5158-5207 
5370-5424 

Monument Butte 
Travis 
Travis 

12 Allen 34-5 43-013-30721 5, T9S, R17E 4995-5045 Travis 

13 Federal 33-8 43-013-31427 8, T9S, R17E 4632-4660 
5440-5470 

Monument Butte  
Castle Peak 

14 Paiute 34-8 43-013-30778 8, T9S, R17E 4050-4129 Beluga 

15 Pariette 5 43-047-10298 9, T9S, R18E 5407-5457 Castle Peak 

16 Pariette 6 43-047-10873 5, T9S, R19E 4454-4487 
4867-4894 
5046-5080 

Beluga 
Travis 
Travis 

17 State 13-16J 43-047-31128 16, T9S, R19E 4238-4328 
5350-5385 

Monument Butte 
Uteland Butte 

18 Federal 15-17 43-047-31002 17, T9S, R19E 4255-4306 Monument Butte 

19 Federal  15-24B 43-047-32420 24, T9S, R19E 4738-4817 Castle Peak 

20 Island 16 43-047-31505 11, T10S, R18E 4690-4812 Uteland Butte 

21 Desert Springs 
11-20-10-17 

43-013-32088 20, T10S, R17E 4970-5030 
5100-5150 

Uteland Butte 
Uteland Butte 
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diagenesis that subsequently modified the sedi-
ment after deposition. Diagenesis usually in-
volved compaction and cementation, dissolution 
of materials, and infilling of primary or secon-
dary pores by authigenic clays or other minerals. 

 
 

GEOLOGIC SETTING 
 

The Uinta Basin is a topographic and 
structural trough encompassing an area of more 
than 9,300 square miles (14,900 km2) in north-
east Utah (figure 2).  The basin is sharply asym-
metrical, with a steep north flank bounded by the 
east-west-trending Uinta Mountains, and a gently 
dipping south flank. 

The Uinta Basin formed in Late Creta-
ceous (Maastrichtian) time, creating a large area 
of internal drainage, which was filled by ances-
tral Lake Uinta during the Paleocene and Eocene.  
Deposition in and around Lake Uinta consisted of 
open- to marginal-lacustrine sediments that make 
up the Green River Formation.  Alluvial redbed 
deposits that are laterally equivalent to, and inter-
tongue with, the Green River make up the Colton 
(Wasatch) Formation. 

More than 450 million barrels of oil (72 
million m3) have been produced from the Green 
River and Colton Formations in the Uinta Basin.  
The Cedar Rim, Altamont, Bluebell, and Red 
Wash fields produce oil from the northern-
sourced deposits of Lake Uinta, whereas the 
fields in the Monument Butte area (Duchesne, 
Brundage, Sowers, Antelope Creek, Uteland 
Buttes, and Monument Butte fields [figure 1]) 
produce from southern-sourced deltaic deposits 
of the middle and lower members of the Green 
River.  The southern shore of Lake Uinta was of-
ten very broad and flat, which allowed large 
transgressive and regressive shifts in the shore-
line in response to climatic and tectonic-induced 
rise and fall of the lake.  The cyclic nature of 
Green River deposition in the south-central Uinta 
Basin resulted in numerous stacked deltaic de-
posits.  Distributary-mouth bars, distributary 
channels, and nearshore bars are the primary pro-
ducing sandstone reservoirs in the area. 

Some of the stratigraphic nomenclature 
commonly used in the Monument Butte area is 
shown in figure 3 and is discussed in detail by 
Morgan and Bereskin (2003), Morgan and others 
(2003) who divided the middle and lower mem-
bers of the Green River Formation into five inter-
vals, each having distinct reservoir properties 
based on regional correlations and examination 
of cores and surface exposures.  The intervals 
have been named after representative oil fields or 
water-flood units in the south-central Uinta Ba-
sin.  In stratigraphically ascending order, the five 
intervals are: (1) Uteland Butte, (2) Castle Peak, 
(3) Travis, (4) Monument Butte, and (5) Beluga.  
Each interval consists of one or more potential 
reservoir beds having similar paleodepositional 
history, petrology, and diagenesis. 

 

Figure 2.  Major structural features, surface 
faults, and gilsonite veins in and around the 
Uinta Basin.  Modified from Chidsey and Laine 
(1992). 
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ROUTINE CORE ANALYSES 
 

We gathered routine core analysis data 
(porosity, permeability, grain density, and fluid 
saturation) for many of the cores described, as 
well as from core that was not available to us 
(appendix B).  Porosity and permeability data are 
typically cross plotted to identify the relationship 
between the two.  In wells for which core data 
are not available, the porosity is determined from 
well logs, and the permeability is determined 
from the porosity/permeability cross-plot data 
set.  The porosity and permeability data were 
plotted, and best-fit slopes were determined for 
the entire data set and for data from each of the 
intervals (Morgan and others, 2000).  The poros-
ity/permeability slope for each interval is very 
similar except for the carbonate beds in the Ute-
land Butte interval (figure 4). 

The porosities determined from the core 
samples were compared to porosities calculated 
by averaging the density log and neutron log po-
rosity values, and to the density log porosity 
alone (Morgan and others, 2000).  The density 
log porosities more closely matched the core-
derived porosities.  Porosity determined from the 
density well log is a function of the grain density 

of the rock.  Typically, porosities in the Monu-
ment Butte area were calculated from density log 
data assuming a grain density of 2.68 grams/
cubic centimeter (g/cm3).  Plotting the grain den-
sity values from all of the core data shows the 
majority of the samples have a grain density of 
2.66 g/cm3 except for the carbonate beds in the 
Uteland Butte interval, where most of the sam-
ples have a grain density of 2.75 to 2.76 g/cm3 
(Morgan and others, 2000).  The higher grain 
density (2.68 versus 2.66 g/cm3) can result in an 
overestimate of the log porosity by about 1 per-
cent.  

 
 

DEPOSITIONAL ENVIRONMENTS 
 

Ryder and others (1976) described the 
major facies for the Green River Formation as:  
(1) alluvial, (2) marginal lacustrine, and (3) open 
lacustrine.  Other important papers describing the 
depositional environments of the Green River in-
clude Bradley (1931), Picard (1955, 1957a, 
1957b), Jacob (1969), McDonald (1972), Fouch 
(1975), Fouch and Dean (1982), Colburn and 
others (1985), Oleson (1986), Little (1988), 
Fouch and others (1992), Remy (1992), and 

Figure 3.  Comparative nomenclature used for the Green River Formation (below the Mahogany oil 
shale zone) in the central Uinta Basin.  
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Keighley and others (2002).  The Green River 
Formation core we studied consisted of sedimen-
tary materials derived from the south or southeast 
that were shed northward toward the open lacus-
trine setting (Ryder and others, 1976).  Most of 
the petroleum reservoir rock, which was the pri-
mary focus of this study, was deposited in the 
marginal-lacustrine facies along or near the fluc-
tuating southern shoreline of ancestral Lake 
Uinta.  Some core consisted of rock deposited in 
the open-lacustrine facies, but none is from the 
alluvial facies.   
 

Marginal Lacustrine Facies 
 

Ryder and others (1976) define the mar-
ginal-lacustrine facies as “composed of gray-
green calcareous claystone, channel-form sand-
stone, and grain- to mud-supported carbonate 
units.  The dominant depositional environments 
are interpreted to be lake-margin carbonate flat, 
deltaic, and interdeltaic.”  The marginal lacus-
trine facies is located between the alluvial Colton 
Formation and the distal open-lacustrine facies.   
 

Lake-margin Carbonate Flat 
 
The lake-margin carbonate flat or mud-

flat lithology is recognized by its persistent lami-
nated structure, mud cracks, diastemic surfaces, 
gently discordant strata, and by abundant accu-
mulations of compacted thin-shelled pelecypods. 
The dark and light laminations reflect not only 
variations in organic content, but also discrete 
shell-rich and shell-poor laminations.  Many such 
laminations strongly resemble the micro-
irregularities of algal stromatolites having very 
low-amplitude, convex-upward, and undulatory 
laminations.  

Very finely crystalline dolostones con-
taining some rip-ups and subtle soft-sediment de-
formation were deposited in the mud-flat envi-
ronment.  These dolostones appear similar to the 
primary or penecontemporaneous dolostones de-
posited in paralic marine environments.  
 
Deltaic 
 

The deltaic distributary system interpreta-
tion of some of the core is based on sedimentary 
structures typical of channel deposition as well as 
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the numerous rip-ups and multiple scours, many 
of which involve sand-on-sand contacts, lending 
evidence to superposed or imbricated channeling.  
Some distributary sandstone beds are subaqueous 
and display abundant dewatering phenomena, 
while others contain root casts, associated coal 
seams, mud-cracked horizons, and penecontem-
poraneous dolomites indicative of proximity to 
subaerial conditions.  Changes in sedimentary 
structures do not always imply different and dis-
tinct sedimentary environments, but in many 
cases, a single depositional environment of vary-
ing sediment load and stream velocity.  Also, 
lake level and water chemistry can affect the 
sedimentary structures as well (Oleson, 1986).  
As a result, a distributary system can exhibit vari-
ability in sedimentary structures such as: (1) 
scours and rip-ups, (2) steep cross-bedding, (3) 
planar laminations, (4) wavy laminations, (5) dis-
tinct current ripples, (6) megascopically struc-
tureless, (7) ripple laminae in phase, and more 
rarely, (8) ripple-drift or climbing ripples (figure 
5). 

Fining-upward sequences were identified 
in both core and open-hole logs, initiating with 
discernible scour and rip-ups composed of dolo-
mitic mudstone, carbonate allochems, and or-
ganic debris. The very fine to medium-grained 
sandstones fine upward and pass through moder-
ate-angle trough cross-bedding, to low-angle 
cross-lamination, to planar or wavy lamination, 
and in some cases, to poorly sorted sandstone 
with abundant ripple-drift lamination.  Complete 
fining-upward sequences are comparatively rare, 
and likely represent streams of initial vigorous 
velocity, whose downcutting capabilities wane 
with time. 

Typically, the distributary channel se-
quences consist of planar to wavy lamination, 
both with or without channel lags, some current 
ripples and small-scale cross-lamination, and are 
less frequently structureless or even initially rip-
ple-drift laminated.  Climbing ripples are usually 
found in the upper portion of the fining-upward 
sequence and probably represent deposition in 
the waning stages of a periodic flood.  Such de-
posits likely occur when suspended load is laid 
down as flow velocities decrease, perhaps in a 
single, relatively abrupt phase.  Sometimes the 

climbing ripple facies are isolated beds or in a 
stratigraphic position not associated with a clear 
fining-upward sequence, and are interpreted as 
interdistributary deposits. 

 
Interdeltaic 

 
Interdeltaic deposits include medium gray 

molluscan wackestones in which fresh water pe-
lecypods and/or turriform gastropods accumu-
lated as mostly broken and/or disarticulated ma-
terials. These deposits commonly underlie the 
grain-supported ostracodal or oolitic packestones 
or grainstones in part of a shallowing-upward 
parasequence.  These wackestones possess little 
to no porosity and are not considered good reser-
voirs. 

 
Open-Lacustrine Facies 

 
Ryder and others (1976) defined the 

open-lacustrine facies as consisting “primarily of 
mud-supported carbonate and claystone units 
with minor amounts of sandstone and siltstone.  
Kerogen and other organic compounds produce 
shades of gray and brown.  The open-lacustrine 
rock assemblages were deposited away from ter-
rigenous clastic influxes either near the center of 
the lake or in nearshore settings.”  Typically, 
mudstones and shales comprise most of this fa-
cies and are not good reservoirs.  As a result, the 
open-lacustrine facies is rarely cored.  Dark-gray 
to black, organic-rich mudstones/shales are com-
mon in the lower member and the Travis interval 
of the middle member of the Green River Forma-
tion, and gray-green mudstones are found above 
the Travis interval. The contact between the two 
mudstones is transitional and varies laterally.  A 
pronounced color change may be related to a pro-
found change in the chemistry of the lake associ-
ated with changes in depth and/or circulation. 
The open-lacustrine facies includes distal argilla-
ceous dolomite or limestone.  In some cases, 
nonreservoir mudstones contain scattered phos-
phatic debris, mostly from vertebrate and modest 
ostracod accumulations.  Both the dark gray to 
black mudstones and argillaceous carbonates are 
excellent petroleum source rocks and are typi-
cally oil prone.  
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In the Monument Butte area, the Travis 
interval often consists of thick (100 to 200 feet 
[30–60 m]) sandstone and siltstone beds within 
the open-lacustrine black shale facies of Picard 
(1957b).  Lutz and others (1994) described the 
Travis interval sandstone beds as moderate- to 
low-density turbidite channel, debris flow, and 
gravity-flow deposits.  We believe that tectonic 
activity resulted in development of a prominent 
east-to-west shelf break where thick cut-and-fill 
valley deposits accumulated during several lake 

level fall-and-rise cycles.   
Two major clastic lithotypes are common 

to the Travis interval: (1) a chaotic, poorly sorted 
sandstone/siltstone deposit with erratically dis-
persed breccia clasts, probably derived from the 
sublacustrine channel walls, and (2) a rhythmi-
cally laminated very fine grained sandstone fa-
cies that occasionally exhibits classic grading 
that has better sorting.  The latter facies appears 
to possess better reservoir quality as selective 
sorting allows for the development of void space, 

Figure 5.  Sedimentary structures typical of dis-
tributary-channel deposition.  (A) Showing climb-
ing ripples and/or ripple-drift lamination in upper 
portion of distributary channel, from Ute Tribal 
2 – 25 well, section 25, T. 5 S., R., 5 W., Uinta 
Base Line and Meridian, 5,549.0 to 5,550.6 feet;  
see map number 1 on figure 1 and table 1.  (B) 
From bottom to top: (1) planar lamination to 
cross-lamination, (2) possible large-scale rip-
pling, and (3) wavy lamination to irregular small-
scale ripples at top, from Pariette 5 well, section 
9, T. 9 S., R. 18 E., SLBLM, 5,408.5 to 5,409.5 
feet; see map number 15 on figure 1 and table 1 
(vertical scales in tenths of a foot). 

A 

B 
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at least during the transportation phase (apart 
from the later possible effects of diagenesis).  
The chaotic deposit is so poorly sorted that in-
digenous void space is clearly less than is typi-
cally found in the laminated facies, and in fact, 
many framework grains remain coated by detrital 
mud.  The chaotic deposit was also deposited 
more abruptly (reflected in the poor sorting), and 
dewatering and/or synsedimentary folding or 
faulting cause degradation in reservoir quality as 
well (figure 6). 

Borehole imaging log data from the 
Travis interval indicate the presence of near-
vertical fractures.  The fractures are typically pre-
sent in the comparatively brittle strata 
(sandstone) bounded by more ductile rocks 
(shale).  Most fractures are cemented with cal-
cite, but production can be enhanced if naturally 
occurring open fractures are encountered. 

In the Desert Spring 11-20-10-17 well 
(appendix A), an example of open-lacustrine 
deposition is found at depths from 5,003 to 5,017 

Figure 6.  Lacustrine turbidite facies in the Travis interval, Federal 2 – 33 well, section 33, T. 8 S., R. 
16 E., SLBLM; see map number 3 on figure 1 and table 1.  (A) Siltstone to very fine grained sandstone 
with brown, gray-green, and dark gray clasts, some clasts are deformed.  Laminated lithotype is visible 
in second row from the bottom.  Core is from 5,657 to 5,667 feet.   (B) Chaotic debris flow with irregu-
lar breccia clasts and soft-sediment deformation.  Core is from 5,667 to 5,677 feet (horizontal scale in 
centimeters). 

A 
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feet (1,524.9–1,529.2 m), where medium gray to 
medium-dark gray illitic mudstone is associated 
with remnants of pyritic, bioturbated, very fine 
grained sand and/or silt.  The sandstone occa-
sionally fines upward and appears locally graded.  
The mudstone overlies an oolitic limestone and 
represents a lake-level rise. 
 
 

SANDSTONE PETROLOGY 
 

Petrology of the sandstones in the Green 
River Formation is discussed by Pitman and oth-
ers (1982) and Colburn and others (1985).  Our 
study of the Green River core included 

megascopic examination, stained thin-section ex-
amination, scanning electron microscopy 
(appendix C), and analysis of x-ray diffraction 
(XRD) data provided by Sue Lutz, Energy and 
Geoscience Institute, University of Utah 
(appendix D).  The reservoir quality of the Green 
River sandstones is controlled by one of several 
possible diagenetic pathways illustrated in figure 
7.  The diagenetic pathway may be controlled by 
local geochemical conditions present in isolated 
portions of any specific depositional system.  As 
a result, correlative sandstone beds deposited in a 
similar environment may have differing reservoir 
quality due to separate diagenetic processes.  The 
Green River contains four primary classes of 

Figure 6.  Continued 

B 



High-magnification image illustrates
a "textbook" example of authigenic
i l l i te  ha i rs  extending in to
intergranular pore space. Not only
do illite fibers reduce intergranular
pore and pore throat size, delicate
hairs are susceptible to breakage,
migration, and accumulation at pore
throats.  Pervasive illite at this depth
will also certainly affect resistivity
and gamma log properties.  Scale
bar = 5 microns.  (2500x)

High-magnification view of boxed
area at left.  Fragile, well-formed illite
fibers are pervasive and commonly
form secondary pore linings, pore
bridges, and grain coatings.  These
delicate clay structures are
particularly vulnerable to breakage
and migration as fines.  Grain at
bottom of view is partially dissolved
and replaced by clay.  Scale bar =
50 microns.  (3000x)

Textural overview of moderately
p o r o u s  s a n d s t o n e  w i t h
conspicuous secondary clay.  Both
quartz overgrowth cement and
well-crystall ized i l l i te reduce
intergranular voids, although visible
intergranular pore space remains
(arrows).  Pore-bridging illite (I) is
visible even at low magnification.
 Scale bar = 5 microns.  (300x)

Medium-magnification view of grain
surfaces highlights the two dominant
authigenic minerals:  euhedral quartz
overgrowth cement (Q) and well-
crystallized illite fibers (I).  Secondary
illite likely precipitated after quartz
overgrowth formation.  Also note
delicate clay morphology and
micropores hosted by c lay
structures.  Scale bar = 5 microns.
 (1500x)
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40x
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Another view of secondary
dissolution porosity in plagioclase
feldspar (center).  Pore size is 5-10
microns and pore effectiveness and
interconnectivity is low.  EDX
spectrum includes peaks for Si, Al,
Ca, Na, K, and Fe, confirming the
presence of plagioclase and calcite,
with possible illite.  Scale bar = 5
microns.  (1200x)

Dissolution porosity in weathered
feldspar is especially common in
this arkosic sandstone. Here, a
weathered and partially leached
potassium feldspar hosts internal
dissolution porosity along twinning
and cleavage lamellae.  Minor
replacive illite clay is also visible.
Scale bar = 50 microns.  (760x)
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5003.25 ft
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Figure 7.  Flow chart illustrating potential sandstone diagenesis pathways for the Green River sandstones, which can carry among apparently
correlative deposits.  The best permeability normally results when early carbonate cementation prevents significant grain compaction, and 
calcite subsequently becomes leached.  When early calcite authigenesis does not occur, compaction and silica cementation proceed virtually
unabated such that permeablilities are reduced to 0.1 md or less.  In both groups of sandstones, dissolution of feldspars and/or rock fragments
serves to improve reservoir quality, while ferroan carbonate cementation and/or complex clay authigenesis significantly reduce permeability further.

Descriptions, petrology, photographs, and photomicrographs of core                                                                                   11 
from the Green River Formation, south-central Uinta Basin, Utah                                                                                             

cgustin




12                                                                                                                                                         Utah Geological Survey 

sandstone: (1) medium-grained sandstone typi-
cally found only in the Castle Peak interval,  (2) 
very fine to fine-grained sandstone which is the 
composition of most of the reservoir beds in the 
Monument Butte and Beluga intervals, (3) ripple-
drift laminated sandstone which is a very fine 
grained sandstone with significant micaceous silt, 
and (4) very fine grained sandstone to coarse silt-
stone of the Travis unit.  
 

Medium-Grained Sandstones 
 

The medium-grained sandstones are al-
most exclusively seen in the Castle Peak interval 
of the lower member.  The medium-sized grains 
may reflect a comparatively proximal position 
during Castle Peak time, or may be the result of a 
medium- to coarse-grain provenance that was not 
available during deposition of the middle mem-
ber.   
 
Provenance 
 

The medium-grained sandstones 
(approximately 0.36-0.44 mm) are mostly lithic 
arkoses or feldspathic litharenites (figure 8).  In 
the medium-grained deposits, framework ele-
ments include: 

• abundant monocrystalline and poly-
crystalline quartz (some rutilated),  

• potassium feldspar (orthoclase and 
microcline),  

• plagioclase,  
• chert (some of possible volcanic ori-

gin),  
• sheared metaquartz, recrystallized 

metaquartz, hydrothermal quartz, 
• intrusive rock fragments,  
• very rare volcanic rock fragments,  
• schist and questionable phyllitic 

metamorphic rock fragments,  
• dolomitic siltstone and mudstone 

clasts (some clearly hematitic), 
• carbonate ooids and/or intraclasts,  
• reworked sandstone grains,  
• isolated mica booklets (biotite, chlo-

rite, and muscovite),  
• occasional red-brown hematitic 

staining, and  

• assorted heavy minerals including 
zircon, epidote, tourmaline, sphene 
and very rare amphibole. 

The mixed assemblage of minerals and 
rock fragments indicates that sedimentary, meta-
morphic, and igneous sources provided material 
to the distributaries entering Lake Uinta’s south 
shore.  Based on the volume of metamorphic 
rock fragments, feldspars, and to a much lesser 
but important degree, the intrusive material, a 
basement complex such as the Uncompahgre up-
lift was likely a part of the source area.  Case 
(1991) describes the Proterozoic rocks of the Un-
compahgre region and lists approximately 10 
lithologies present in the basement complex.  The 
similarity between the Proterozoic of the Uncom-
pahgre and the Eocene sandstones in the Green 
River Formation are:  

• quartz - polycrystalline quartz com-
mon from plutons and metamorphic 
material, rutilated quartz from plu-
tons,  

• sheared and recrystallized meta-
quartz - from gneisses and meta-
quartzites,  

• hydrothermal quartz - from peg-
matitic material,  

• potassium feldspar - including 
microcline from at least two perva-
sive Uncompahgre rock types,  

• biotite - an extremely common in-
gredient in many of Case’s observed 
basement lithologies,  

• plagioclase - abundant with An30 
approximate composition, and  

• heavy minerals - as described in-
cluding significant amounts of 
sphene.   

Less stable amphiboles are about the only mate-
rial abundant in the Proterozoic of the Uncom-
pahgre that are not commonly found in the Green 
River Formation. 
 
Textural Features 
 

Most sandstones in the Green River For-
mation are poorly to moderately sorted, with an-
gular to very well rounded grains, although 
rounding is occasionally masked by intense com-
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Figure 8.  Paired photomicrographs of medium-grained lithic arkose from the Castle Peak in-
terval, Federal 10 – 34 well, section 34, T. 8 S., R. 16 E., SLBLM. (A)  Example of a tightly 
packed sandstone, but some porosity is provided by the dissolution of feldspars and rock frag-
ments.  Note the highly birefringent muscovite flake (M) (upper view is plane-polarized light, 
lower is cross nicols, at 5,956 feet).  (B)  Same depth and magnification (cross nicols) showing 
partial leaching of large potassium feldspar (K) grains (stained yellow) and a smaller un-
stained plagioclase (P).  Some infilling of the pore space by kaolinite.  (C) At 5,961 feet, poorly 
sorted medium-grained sandstone is characterized by tight packing and compaction of grains, 
some selective leaching of feldspars, and quartz overgrowth cement (upper view is plane-
polarized light and lower view is cross nicols).  Lower view reveals sheared metamorphic 
quartz (MQ), chert (C), and many linear grain boundaries caused by compaction and by termi-
nations of quartz overgrowth cement (quartz grains Q). 

A 
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B 
Figure 8.  Continued 
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Figure 8.  Continued 

C 
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paction, cementation, and grain dissolution.  The 
well-rounded grains and rounded overgrowth ce-
ments may be recycled from other sedimentary 
deposits.  This medium-grained lithotype is con-
sistently highly compacted, and grain contacts 
are commonly interpenetrative to the point of 
partially exhibiting crenulated grain boundaries 
(approaching metamorphic textures).  The softer 
mudstone and phyllitic grains are deformed into 
pseudomatrix, and coupled with extensive quartz 
and feldspar cementation, would result in an ex-
tremely tight rock if it were not for the dissolu-
tion of some of the feldspars and rock fragments.  
Compositionally, the medium-grained sandstones 
are lithic arkoses (or feldspathic litharenites 
where there is abundant reworked mudstone). 

Most medium-grained sandstones exhibit 
selective leaching, and potassium and plagioclase 
feldspar dissolution is the most common.  
Among the relatively abundant feldspars, disso-
lution can be especially pronounced for plagio-
clase, perthite, and microcline, while orthoclase 
dissolution is usually less pronounced.  Selective 
rock fragments, micas, and modestly abundant 
low-magnesium calcite cements are also subject 
to dissolution.  Because of this dissolution proc-
ess, reservoir quality can be significantly en-
hanced, although the severity of leaching 
(permeability enhancement) varies from sample 
to sample, and even within feldspars from a sin-
gle sample (figure 8).  
 
Diagenesis 
 

The complex and commonly intricate 
diagenetic processes impacting the medium-
grained sandstones are similar to the diagenetic 
stages that modified most other Green River For-
mation sandstones.  The major differences with 
these specific coarser grained deposits involve: 
(1) the intense degree of grain compaction and 
cementation, (2) the severity of feldspar dissolu-
tion, (3) the greater abundance of kaolin, ostensi-
bly from feldspar dissolution, and (4) the com-
parative paucity of calcite diagenesis, both iron-
poor calcite and iron-rich calcite. 

The following paragenetic history is 
based on the use of cross-cutting textural rela-
tionships observed either in thin section, or 

through scanning electron microscopy (SEM) in-
vestigations. 

1. Sediment deposited in distributary 
systems. 

2. Intense compaction of grains followed 
soon after deposition and progres-
sively developed until interpenetrative 
and/or crenulated grain contacts even-
tually resulted.  Pseudomatrix forma-
tion when dolomitic or hematitic 
mudstone fragments are deformed 
into original pore space. 

3. Formation of illitic and/or chlorite 
grain coatings around framework ele-
ments. 

4. Formation of silica overgrowths de-
veloped alongside the compaction 
phase as grain-to-grain pressure solu-
tion products; many euhedral over-
growths are recognized both in thin 
section and in SEM investigations.  
Some overgrowth formation is incom-
plete in that some secondary inter-
granular pore space remains in the 
form of small triangular pores, ex-
pressed in two dimensions.  Quartz 
overgrowth development may be part 
of a long-term authigenetic process. 

5. Development of authigenic orthoclase 
and plagioclase as overgrowth ce-
ments.  Minor amounts of early, low-
magnesium, calcite cement invaded 
the already compacted (or reduced) 
primary intergranular pores.  The 
amount of early calcite is rare com-
pared to other Green River sand-
stones, perhaps indicating that com-
paction and silica cementation began 
almost immediately after deposition. 

6. Dissolution mostly of feldspars, rock 
fragments, and rarely of calcite; kao-
lin infilling of isolated dissolution 
pores; dolomite infilling and replace-
ment of leached pores.  Pyrite forma-
tion as replacement crystals in the 
sandstone matrix, selective replace-
ment of rock fragments, and as infill-
ing of pores.  Multiple stages of pyrite 
authigenesis are likely.  Siderite ag-
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gregates concentrated in isolated 
voids.  Iron-rich calcite enveloping 
vestiges of partially dissolved iron-
poor calcite and ankerite overgrowths 
or rims on precursor dolomite crys-
tals.  Illite and/or illite-smectite infill-
ing of pores and as alteration/
replacement products on framework 
grains.  Late-stage chlorite authigene-
sis is possible. 

 
Pore Types 
 

The major pore type for the medium-
grained sandstones is the dissolution porosity 
produced through the complete to incomplete 
leaching of feldspars and rock fragments.  Most 
examples involve partial leaching, as seen both in 
the thin section and SEM photomicrographs.  As 
stated previously, the feldspars are so abundant 
that significant amounts of void space can be 
provided as simple dissolution pores, or as feld-
spar micropores associated with a partial leach-
ing process.  Micropores can also be produced as 
a result of authigenic clay infilling of original 
dissolution voids.  The clays include most authi-
genic varieties; chlorite, kaolinite, illite, and il-
lite-smectite.  Reduced intergranular pores result 
when quartz overgrowth cement only partially 
occludes the original intergranular pore space.  
While this type of pore usually results in the most 
permeability, reduced intergranular voids are 
comparatively rare in these rocks.  Fracture po-
rosity is common in some of these rocks, and 
most fractures develop near the base of the sand-
stone where the carbonate content is commonly 
the highest, imparting a decided brittleness to the 
medium-grained sandstones.  Because of the pre-
dominance of isolated dissolution voids and mi-
cropores, porosity in many examples exceeds 10 
percent, but permeabilities seldom exceed single 
millidarcies, even with pronounced dissolution. 
 

Very Fine to Fine-Grained Sandstones 
 

Most sandstone beds in the middle mem-
ber of the Green River Formation are very fine to 
fine grained.  The sandstones, typically deposited 
in distributary channels, are the most abundant 

oil reservoirs in the Monument Butte area.  The 
fine median grain size (0.11-0.17 mm) may be 
the result of a more distal deposition setting than 
the medium-grained sandstones, or erosion of 
source rocks having a smaller grain size.  
 
Provenance 
 

The grain composition of the very fine to 
fine-grained sandstones is very similar to the me-
dium-grained sandstones, but with some differ-
ences.  The very fine to fine-grained sandstones 
rarely contain red-brown, hematite-stained mud-
stones.  In fact, most mudstone fragments in the 
finer grained deposits contain medium-gray dolo-
mitic and/or ankeritic mudstones, and/or pro-
nounced carbonate allochems, including 
ankeritic/dolomitic ooids, ankeritic/dolomitic rip-
ups, ostracods, or intraclasts.  The finer grained 
sandstones locally contain much less polycrystal-
line quartz and granitic rock fragments than the 
medium-grained sandstones.  The near-complete 
lack of intrusive rock fragments and polycrystal-
line quartz is a function of finer grain size and 
the greater degree of transportation and abrasion.  
Biotite, chlorite, and muscovite are more abun-
dant in the finer grained sandstones than in the 
medium-grained sandstones.  

 
Textural Features 
 

The very fine to fine-grained sandstones 
are lithic arkoses or feldspathic litharenites hav-
ing a median grain size of 0.11-0.17 mm.  Sort-
ing ranges from moderately well sorted to well 
sorted, and most grains are subangular to sub-
rounded, but are rarely angular or well rounded.  
Rounded overgrowth cements were observed in 
these deposits.  Pseudomatrix is also a common 
textural feature formed when mudstone frag-
ments were squeezed into pre-existing pore 
space.  The mudstone fragments are smaller than 
the mudstone clasts commonly found in the me-
dium-grained sandstones.  This type of compac-
tion may be the result of soft-sediment deforma-
tion. 

Chemical compaction and cementation 
are highly variable within the finer grained sand-
stones, and the degree of such destructive proc-
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esses may be controlled by early, iron-poor cal-
cite cement.  In some samples, chemical compac-
tion effects are nonexistent when early, iron-poor 
calcite cementation occurred and preserved the 
original textures.  In other samples, grain-to-
grain contacts are linear, gently curved 
(consertal), or slightly interpenetrative.  As a re-
sult, there is an extreme range of grain-to-grain 
contacts in the very fine to fine-grained sand-
stones.  The crenulated contacts seen in the me-
dium-grained sandstones are generally lacking in 
the finer grained sandstones. 
 
Diagenesis 
 

In the very fine to fine-grained sand-
stones, the precipitation of calcite can occur 
fairly early during diagenesis.  If the process is 
especially early, just after deposition of the origi-
nal materials, very little grain compaction occurs.  
In this case, the iron-poor calcite infills the near-
original uncompacted pore space and produces a 
highly cemented rock (figure 9).  If cementation 
occurs after significant burial, the grain-to-grain 
compaction, and possible silica overgrowth, will 
alter the original texture, reducing the original 
pore volume.  In some samples, compaction and 
silica cementation have eliminated almost all the 
pore volume (figure 10).  Early calcite cementa-
tion, when subsequently leached, can result in 
very porous (+20 percent) and permeable (tens of 
millidarcies) sandstone (figure 11).   

Dolomite, ankerite, siderite, and iron-rich 
calcite cementation also affect the porosity of the 
very fine to fine-grained sandstones.  In many 
samples, all four cements have been identified 
but some pore volume still remains (+10 per-
cent).  Pore volume is completely lost in some 
sandstones due to secondary, iron-rich carbonate 
cementation such as ankerite or iron-rich calcite.  

Authigenic clay precipitation occurs in 
roughly the same order as in the medium-grained 
sandstones.  Based on XRD data, the finer 
grained sandstones have chloritic clay coatings 
more commonly than illite, which is the opposite 
of the medium-grained sandstones (appendix D).  
Pore bridging illite-smectite is especially evident 
in sandstones where feldspar dissolution oc-
curred.  The paragenetic history of the very fine 

Figure 9.  Photomicrographs of very fine to fine-
grained sandstone from the Federal 12 – 4 well, 
section 4, T. 9 S., R. 16 E., SLBLM, 4,894.1 feet 
depth.  This sample is from the base of a dis-
tributary channel where mudstone lags and car-
bonate shoal material is often incorporated.  The 
top and middle views (plane-polarized light and 
cross nicols, respectively) show the poor sorting 
that is typical in the channel base.  The lower 
view (cross nicols) shows a sheared metamor-
phic quartz grain, variable rounding, and poorly 
sorted carbonate and siliceous material. 
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Figure 10.  Photomicrographs of very fine to fine-grained sandstone from the Federal 10 – 
34 well, section 34, T. 8 S., R. 16 E., SLBLM, 5,006.0 feet, plane-polarized light.  Upper 
view shows an example of a well compacted and quartz cemented sandstone.  The lower 
view shows some selective dissolution of rock fragments.        



20                                                                                                                                                         Utah Geological Survey 

Figure 11.  Photomicrographs of very fine to fine-grained well-sorted feldspathic litharenite 
with very good porosity.  The upper view is plane-polarized light and the middle view is re-
flected ultraviolet light in which the porosity appears light yellow-orange (secondary inter-
granular void space) or light yellow-green (carbonate microporosity associated with micro-
crystalline ankeritic ooids).  The lower view is plane-polarized light and reveals late 
ankeritic (stained blue) infilling the secondary pore spaces.  The ankerite commonly nucle-
ated on iron-poor dolomite grains (D).   
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to fine-grained sandstone is similar to the me-
dium-grained sandstone, except that compaction/
pressure solution is not as severe, and early and 
late carbonate cementation is more common. 
 
Pore Types 
 

Many pore types are present in the very 
fine to fine-grained sandstones, but the best res-
ervoir quality is secondary intergranular voids, 
the majority of which are produced through early 
calcite cementation and dissolution processes.  
Secondary pores can be reduced by the incom-
plete precipitation of quartz overgrowth cements 
(figure 12).  Silica is commonly produced when 
framework elements compact, releasing “free” 
silica at grain-to-grain contacts.  These reduced 
intergranular voids are often triangular in two-
dimensional cross section.  Intergranular pore 
space can be further reduced by dolomite, 
ankerite, iron-rich calcite, feldspar, pyrite, and a 
variety of authigenic clays. 

Other void types include dissolution 
pores, formed when feldspars and rock fragments 
are preferentially leached, or microporosity de-
veloped from partial dissolution.  Other forms of 
microporosity are directly related to clay authi-
genesis, and include kaolinitic pore filling, illite-
smectite pore bridging, and illite (or chlorite) 
pore lining and infilling.  Both dissolution voids 
and microporosity can add significantly to the 
porosity volume, but the resulting permeability is 
usually poor, particularly if dissolution features 
are somewhat isolated from one another. 

 
Ripple-Drift Laminated Sandstones  

 
The ripple-drift laminated sandstone fa-

cies is a variation of the very fine to fine-grained 
sandstone.  These sandstone beds are character-
ized by ripple-drift lamination and/or clear evi-
dence of climbing ripples.  These sedimentary 
structures are commonly related to transportation 
of a high sediment load, varying amounts of 
which are carried in suspension (Jopling and 
Walker, 1968).  In this facies, both very fine 
grained sand and abundant coarse silt are distrib-
uted throughout, and grains commonly conform 
or are aligned with ripple morphology.  Intricate 

Figure 12.  Photomicrographs of very fine to 
fine-grained sandstone from the Federal 33 – 8 
well, section 8, T. 9 S., R. 17 E., SLBLM, 5,442.6 
feet.  The upper view (plane-polarized light) 
shows compaction and quartz overgrowth due to 
pressure solution of the grains.  The middle view 
(plane-polarized light) and lower view (cross 
nicols) illustrate reduced intergranular pores 
(stained blue) due to physical and chemical com-
paction. 
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patterns of cross-lamination are usually evident.  
Furthermore, gamma-ray values are slightly 
higher compared to other sandstone facies be-
cause of increased mud content.  This mud mani-
fests itself in many ways, the two most common 
of which include abundant detrital clay coatings 
(mostly illite) of framework grains and increased 
mica content, especially muscovite.  The musco-
vite is conspicuously aligned subparallel to exist-
ing bedding or ripple lamination.   

Severe compaction is evident in this fa-
cies and must have occurred soon after or during 
sedimentation.  Compaction is also manifested in 
the abundant microstylolites, which are discon-
tinuously present subparallel to distinct trends in 
ripple lamination.  Such stylolites are also made 
more visible by pyrite precipitated along the 
length of the stylolitic features.   

Very few traces of early calcite cement 
are detectable in the ripple drift facies.  Porosity 
and permeability values are very low due to the 
tightly packed grains with gently curved to dis-
tinct interpenetrative contacts.  Some porosity is 
developed by feldspar leaching and clay micro-
porosity.  The mineralogy and rock fragment 
content of the ripple-drift laminated sandstones is 
similar to that of the very fine to fine-grained 
sandstones.  Sorting is poor, and most grains are 
angular to subangular.  
 
Very Fine Grained Sandstone and Coarse Silt-

stone of the Travis Interval 
 

The very fine grained sandstones to 
coarse siltstones of the Travis interval are cut-
and-fill valley deposits that can attain a thickness 
of over 200 feet (60 m) but are somewhat later-
ally discontinuous.  Two major rock types have 
been identified in this interval: lithotype T-1, a 
very poorly sorted combination of siltstone and 
very fine grained sandstone that commonly con-
tains detrital clay coatings around many of the 
grains, as well as large clasts of highly com-
pacted dolomitic and illitic mudstones; and litho-
type T-2, a distinctly laminated assemblage of 
very fine to fine-grained sandstone that is charac-
teristically folded and faulted by soft sediment 
deformation.   

 

Rock Type T-1 
 
The poorly sorted siltstone and very fine 

grained sandstone lithotype megascopically re-
sembles a chaotic breccia, characterized by hap-
hazardly distributed carbonate mudstone clasts in 
very poorly sorted silt to very fine grained sandy 
matrix.  The rock is profoundly affected by soft-
sediment dewatering, is microscopically very 
poorly sorted, and has very tightly packed grains.  
Grain-to-grain contacts are mostly point to linear 
contacts reflecting a lack of intense pressure so-
lution.  Most grains are coated by detrital and 
authigenic illitic clay.  Mineral composition of 
these rocks is similar to the ripple-drift laminated 
sandstones, but feldspathic litharenites are more 
common due to the significant mudstone content.  
Some clasts appear as distinct, slightly com-
pacted breccia fragments, and other clasts are 
flattened to the point of developing clear styloli-
tic seams of modest lateral extent. 

Porosity and permeability values are poor 
due to the detrital/authigenic clay coatings, tight 
packing, and overall lack of secondary inter-
granular pores.  The most commonly developed 
void spaces are clay microporosity and fairly iso-
lated dissolution voids.  Fractures are rare be-
cause the rock is not brittle enough due to the 
cushioning effect of the detrital clays.  
 
Rock Type T-2 
 

In the laminated sandstone lithotype (T-
2), composition and textural relationships are 
similar to the very fine to fine-grained sandstone.  
Compacted mudstone clasts are more common at 
the top of the lamination, resulting in lower po-
rosity.  Grain-to-grain compaction is not severe, 
point and linear contacts are most common, but 
in poorly sorted portions of the sandstone, ex-
tremely tight packing of grains has produced a 
tight fabric, especially when detrital clay rem-
nants seal some of the interparticle pore space.  
While the detrital coatings are not present every-
where in the laminated lithotype, they still ad-
versely affect reservoir quality of the micro-
scopic scale (figure 13). 

The individual laminations are not strik-
ingly graded, although some grading has been 
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Figure 13.  Paired photomicrographs of the laminated sandstone lithotype of the turbidite facies 
in the Travis interval from the Federal 13 – 32 well, section 32, T. 8 S., R. 16 E., SLBLM, 5,397 
feet.  Both views show very poor sorting, variable rounding, localized compaction, and detrital 
and authigenic clays.  Upper view under plane-polarized light reveals porosity through red-dyed 
epoxy.  Dark grains are mudstone fragments which have been physically compacted.  Lower view 
under reflected ultraviolet light, illustrates the varying pore sizes as light yellow-orange (large 
pores) and reddish hues (small pores).   
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observed (figure 14).  In the graded intervals, the 
basal portion of the lamination is loaded or 
scoured into the underlying layer, fine sand 
passes upward to very fine grained sand and/or 
coarse silt, and the uppermost portion is charac-
terized by the highly compacted and elongate 
carbonate mudstone clasts.  These clasts are so 
elongate and compacted, one can almost recog-

nize the incipient development of stylolites or 
microstylolitic swarms.  Numerous vertical per-
meability barriers are present on a laminar scale 
mostly due to mudstone concentration, compac-
tion, and near-stylolitization, although hydraulic 
fracturing should break these millimeter-scaled 
barriers.  

Porosity is locally variable in these rocks, 

Figure 14.  Photomicrographs of laminated sandstone lithotype of the turbidite facies in the 
Travis interval from the Federal 13 – 32 well, section 32, T. 8 S., R. 16 E., SLBLM, 5,397 feet.  
The upper view (plane-polarized light) shows laminated mudstone partings and tightly packed 
silt-sized material that can impair vertical permeability.  The lower view (reflected ultraviolet 
light) shows varying pore size throughout the sample.  Many of the grains are coated by detrital 
mud, greatly reducing the permeability. 
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but some secondary, reduced intergranular poros-
ity exists, especially where early calcite cement 
was subsequently dissolved.  Other voids include 
partial dissolution pores and clay microporosity.  
Porosity and permeability values are typically 
low due to grain packing, sporadic detritial clay 
coatings, pseudomatrix formation of mudstone 
clasts, and cementation. 

 
 

CARBONATE ROCKS 
 

Carbonate beds throughout the lower and 
middle members of the Green River Formation 
are usually thin (less than 10 feet [3 m]) but often 
laterally extensive.  The Uteland Butte interval 
contains the highest percentage of carbonate rock 
in the lower and middle members.  The Uteland 
Butte interval ranges in thickness from 125 to 
250 feet (38-76 m) (Little, 1988).  The Uteland 
Butte interval in the Monument Butte area con-
sists mostly of light brown to medium dark gray 
limestone and dolomitic shale.   
 

Uteland Butte Carbonates 
 

The Uteland Butte interval consists of 
limestones and dolostones, calcareous mud-
stones, siltstones, sandstones, and mixed rocks 
(containing both carbonate allochems and silici-
clastics) (figure 15).  Potential reservoir rocks in 
the Uteland Butte are thin sandstones and dolo-
mitic limestones that are commonly porous and 
sporadically permeable.  

The grain-supported limestones are fairly 
similar to one another in that ostracod carapaces 
and/or ooids comprise many of the recognized 
allochems.  The ostracods are: (1) broken or 
whole, (2) disarticulated or articulated, (3) com-
pacted or noncompacted, or (4) a single carapace 
or as concentric instars.  Other allochems in-
clude: (1) fresh-water mollusks including disar-
ticulated pelecypods or turriform gastropods, (2) 
ooids or superficial ooids, (3) algae, (4) fish frag-
ments, (5) intraclasts, (6) peloids of indetermi-
nate origin, and (7) varying amounts of sand or 
silt-sized siliciclastics. 

Ostracods are common to both mud-
supported and grain-supported limestones 

(wackestones, packstones, and grainstones) 
(figure 16).  When not totally surrounded by non-
porous lime mud or spar cement, the ostracodal 
carbonates contain one or more of the following 
void types: (1) intraskeletal porosity, (2) shelter 
porosity (immediately beneath a disarticulated 
carapace), (3) moldic porosity due to partial dis-
solution of allochems or matrix, and (4) micropo-
rosity or microintercrystalline porosity 
(dolomitized).  Permeability is partially con-
trolled by compaction and/or dolomitization.  
Compaction allows the ostracod to pass from a 
closed oblate spheroid (football-shape) to a more 
open and communicative entity, in which ostra-
cod terminations are not morphologically closed.  
Porosity can be developed in a grain-supported 
limestone or dolomite in which the individual 
carapaces have “open” terminations due to sig-
nificant compaction.  

Locally, the top of the Uteland Butte in-
terval contains a high-porosity (+20 percent) 
dolomitic bed.  The bed is a compacted wack-
estone/packstone comprised of ostracods associ-
ated with lime mud.  Compaction has signifi-
cantly deformed many ostracod carapaces, and 
the wackestone/packstone lithology was suffi-
ciently compacted and grain supported to permit 
dolomitizing fluids to pass among the many al-
lochems and muddy elements.  The porous 
cryptocrystalline dolomite is so finely crystalline 
that permeability values are very low (single mil-
lidarcies).   

Sedimentary structures are rare, or diffi-
cult to identify, in the grain-supported lime-
stones.  Rip-ups, lag deposits, and modest chan-
neling are observed, usually near the base, and 
lamination or very low angle cross-lamination, 
perhaps reflective of small ripple features on the 
bedding plane surfaces, can be observed in both 
hand specimen and thin section. 
 

Carbonate Marker Bed 
 

The carbonate marker bed (figure 3), also 
known as the Castle Peak limestone, is the top of 
the lower member of the Green River Formation.  
The carbonate marker bed is laterally extensive 
and is easily identified on most well logs 
throughout the south-central Uinta Basin.  The 
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bed is typically about 10 feet (3 m) thick, but lo-
cally thickens and can be a petroleum reservoir.  
The best example is at the West Willow Creek 
field [T. 9 S., R. 19 E., Salt Lake Base Line and 
Meridian (SLBLM)] where the bed is an algal 
bioherm or stromatolite mound (Osmond, 2000) 
up to 100 feet (30 m) thick containing abundant 
algal material (figure 17).  The bioherm contains 
both limestone and finely to microcrystalline 
dolomite, the latter commonly present as an ad-

mixture (dolomitic limestone).  Because of the 
finely crystalline nature of the dominantly sub-
hedral dolomite, most intercrystalline pores are 
relatively small, and resulting permeabilities 
within this bioherm fall within the single milli-
darcy range.  The buildup of the bioherm ended 
when the lake deepened as evidenced by the 
overlying black shale at 4,768 feet (1,453.3 m) in 
the PG & E 15-24B well (appendix A).   
 

A 

Figure 15.  Core from the Uteland Butte interval from the Desert Springs 11 – 20 – 10 – 17 well, sec-
tion 20 T. 10 S., R. 17 E., SLBLM, (A) 4,981 to 4,991 feet and (B) 4,991 to 5,001 feet.  Dark organic 
mudstones are interbedded with light brown (oil stained) carbonate ostracodal and oolitic packstones 
and grainstones (top row of A and most of B). 
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B 

Figure 15.  Continued 

Figure 16.  Photomicrographs of mud-suported and grain-supported ostracodal limestones from the 
Uteland Butte interval from the Desert Creek 16 – 17 – 10 – 17 well, section 17, T. 10 S., R. 17 E., 
SLBLM.  (A) From 5,152.0 feet, the upper view (plane-polarized light) shows detrital quartz mixed with 
broken and whole ostracode debris dominating the lower lamination.  The lower view (plane-polarized 
light) consists of a laminated fabric where a partially consolidated silty mud-rich lamina is deformed 
by ostracodal grainstone.  (B) From 5,154.0 feet, the upper view (plane-polarized light) illustrates 
presence of abundant articulated ostracodal carapaces and very little apparent porosity (mauve color).  
The lower view (reflected ultraviolet light) demonstrates abundant porosity (light yellow to yellow-
orange), but most voids lie within individual carapaces and are probably not well connected (poor per-
meability).  (C)  From 5,094.0 feet, the upper view (plane-polarized light with a dual-carbonate stain) 
was originally an ostracodal packstone which was compacted and subsequently dolomitized.  Compac-
tion of ostracods causes the carapace to gape at the shell termination rather than producing a nor-
mally closed termination.  This type of compaction provides porosity and permeability, and may have 
allowed flow of dolomitizing fluids.  Lower view (reflected ultraviolet light) in yellow-orange fluores-
cence light shows the well-developed porosity with varying pore size as seen by variations in the yel-
low-orange intensity. 
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A 

Figure 16.  Continued 
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B 

Figure 16.  Continued 
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C 

Figure 16.  Continued 
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Figure 17.  Photomicrographs of algal material from a bioherm buildup in the carbon-
ate marker bed in the Federal 15 – 24B well, section 24, T. 9 S., R. 19 E., SLBLM.  (A) 
From 4,733.1 feet, showing presence of dolomitized algae with fairly good porosity as 
evidenced by the yellow-orange in the lower view (both views, upper view is plane-
polarized light and the lower view is reflected ultraviolet light).  (B)  From 4,799.0 feet, 
illustrating a carbonate interbed constructed from abundant algal material (plane-
polarized light).  (C) From 4,784.2 feet, the upper view (plane-polarized light) shows a 
pisoid clearly constructed by algal material and the lower view (plane-polarized light) 
shows a close-up of algal microstructural detail.  

A 
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B 

Figure 17.  Continued 
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C 

Figure 17.  Continued 
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SUMMARY 
 

• Most Green River sandstones are either feld-
spathic litharenites or lithic arkoses derived 
from sedimentary and basement source ter-
rains to the south.  Aside from the medium-
grained sandstones in the Castle Peak inter-
val, the dominant grain size is very fine to 
fine grained. 

 
• Evidence for an igneous/metamorphic source 

is provided by abundant feldspars, metamor-
phic and granitic rock fragments, composi-
tion of heavy minerals (including sphene), 
rutilated quartz, and significant amounts of 
biotite (partially altered to chlorite in some 
instances), common to many of the basement 
rocks of the Uncompaghre uplift 

 
• Sandstone deposition in the south-central 

Uinta Basin mostly occurred in moderate- to 
low-gradient distributary channels.  These 
channels were part of an anastomosing sys-
tem that migrated laterally over time.  In 
some cases, distributary sands appear 
subaqueous with abundant dewatering phe-
nomena; in other areas, root casts, associated 
coal seams, mud-cracked horizons, and pene-
contemporaneous dolomites indicate prox-
imity to subaerial conditions. 

 
• Reservoir quality (porosity and permeability) 

in the sandstones is largely determined by the 
diagenesis.  The best reservoir quality usually 
results from early iron-poor calcite cementa-
tion and subsequent dissolution.  The poorest 
quality is caused by extensive packing of 
poorly sorted materials and grain-to-grain 
compaction, along with quartz and/or iron-
rich carbonate cementation.  

 
• Clay diagenesis involves many authigenic 

episodes that can partition existing pores into 
tortuous micropores.  Authigenic clay in-
cludes chlorite, kaolinite, illite, and illite-
smectite. 

 
• Open-lacustrine materials dominantly consist 

of light gray-green or dark gray to black 
mudstones, and the more distal, dark gray ar-
gillaceous carbonates.  

 
• Lacustrine turbidites in the Travis interval 

contain a debris-flow facies with chaotic 
poorly sorted materials including deformed 
breccia clasts, and a rhythmically laminated, 
partially graded, siltstone to very fine grained 
sandstone facies.  Slumping, cut-and-fill fea-
tures, and soft-sediment folding and faulting 
are very common. 

 
• Carbonates are present as intermittent strati-

graphic markers among the more prevalent 
siliciclastic sandstones, siltstones, and mud-
stones except for the Uteland Butte interval 
which is dominantely carbonate.  These thin 
carbonates typically have very low porosity. 

 
• Most carbonate reservoir rocks consist of 

grain-supported oolitic and/or ostracodal 
packstones or grainstones, with varying per-
meabilities.  Low permeabilities (~0.1 md) 
exist where intraorganic and moldic void 
space remains isolated within articulated and 
calcite-cemented ostracod carapaces and se-
lectively leached concentric ooid laminae.  
Better permeabilities exist where ostracod 
carapaces are compacted but not flattened.  
Open, rather than closed terminations of bi-
convex shells allow the connectivity of domi-
nant intraorganic void space.  Good perme-
abilities also result when some limestones are 
dolomitized.   

 
• Algal bioherms have been recognized in the 

Castle Peak limestone.  A combination of in-
traorganic void space and dolomitization pro-
vides reasonably good reservoir quality. 

 
 

CONCLUSIONS 
 
• Typically, the best reservoir-quality rocks are 

the distributary-channel sandstones found 
mostly in the Monument Butte interval and to 
a lesser extent the Beluga interval. 
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• The ripple-drift laminated sandstone facies 

and the very poorly sorted combination of 
siltstone and very fine-grained sandstone 
lithotype in the lacustrine turbidite facies are 
often poor exploration targets.  

 
• The diagenesis of a sandstone bed may vary 

significantly when compared to correlative 
beds.  The isolated channels within the anas-
tomosing system may possess individually 
isolated diagenetic histories. 

 
• The naturally fractured Castle Peak sand-

stones and the lacustrine turbidite facies with 
complex internal heterogeneity in the Travis 
interval are good targets for horizontal drill-
ing. 

 
• Algal bioherms, particularly in the carbonate 

marker bed, may be a good exploration target 
throughout many parts of the Uinta Basin. 
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APPENDIX A:  Core description sheets with log curves, porosity and permeability 
curves, core photographs and photomicrographs.  

APPENDIX B:  Routine core analysis data.  

APPENDIX C:  Scanning electron microscopy report prepared by TerraTek, Salt Lake 
City, Utah.  

APPENDIX D:  X-ray diffraction data.
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APPENDIX A 
CORE DESCRIPTIONS AND GRAPHICAL REPRESENTATIONS 

OF WELL LOG AND ROUTINE CORE ANALYSIS DATA 
Location and cored interval data of the well core examined for this study. 

MAP 
NUMBER1 

(figure 1) 

WELL 
NUMBER 

API 
NUMBER2 

LOCATION
Sec., T., R.3 

CORED 
INTERVAL 

(feet) 

CORRELATION 
INTERVAL4 

(figure 2) 
1 Ute Tribal  

2-25 
43-013-31833 25, T5S, R5W 

Uinta Base Line 
and Meridian 

5527-5596 Castle Peak 

2 Travis 
 14A-28 

43-013-30792 28, T8S, R16E 5550-5646 Travis 

3 Travis 10-28 43-013-30856 28, T8S, R16E 5586-5603 Travis 

4 Federal 2-33 43-013-30749 33, T8S, R16E 
 

5647-5676 Travis 

5 Federal 6-33 43-013-30747 33, T8S, R16E 5596-5616 Monument Butte 

6 Federal 6-35 43-013-30752 35, T8S, R16E 5026-5048 Monument Butte 

7 Monument 
Federal  
3A-35 

43-013-31738 35, T8S, R16E 4993-5022 Monument Butte 

8 Federal 23-24 43-047-32710 24, T8S, R17E 5325-5363 Monument Butte 

9 Federal 23-25 43-047-32529 25, T8S, R17E 5145-5185 Monument Butte 

10 State 6-32 43-013-30748 32, T8S, R17E 5042-5053 Monument Butte 

11 Federal 
 33-11J 

43-013-31451 11, T9S, R16E 4840-4870 
5158-5207 
5370-5424 

Monument Butte 
Travis 
Travis 

12 Allen 34-5 43-013-30721 5, T9S, R17E 4995-5045 Travis 

13 Federal 33-8 43-013-31427 8, T9S, R17E 4632-4660 
5440-5470 

Monument Butte  
Castle Peak 

14 Paiute 34-8 43-013-30778 8, T9S, R17E 4050-4129 Beluga 

15 Pariette 5 43-047-10298 9, T9S, R18E 5407-5457 Castle Peak 

16 Pariette 6 43-047-10873 5, T9S, R19E 4454-4487 
4867-4894 
5046-5080 

Beluga 
Travis 
Travis 

17 State 13-16J 43-047-31128 16, T9S, R19E 4238-4328 
5350-5385 

Monument Butte 
Uteland Butte 

18 Federal 15-17 43-047-31002 17, T9S, R19E 4255-4306 Monument Butte 

19 Federal 
 15-24B 

43-047-32420 24, T9S, R19E 4738-4817 Castle Peak 

20 Island 16 43-047-31505 11, T10S, R18E 4690-4812 Uteland Butte 

21 Desert 
Springs 
11-20-10-17 

43-013-32088 20, T10S, R17E 4970-5030 
5100-5150 

Uteland Butte 
Uteland Butte 

1 Map number refers to numbers found on figure 1. 
2 API number is the American Petroleum Institute numbering system. 
3 Location:  Sec. = section, T. = township, R. = range; all are SLBLM unless noted otherwise. 
4 Correlation interval: nomenclature from figure 3.   



5561-5568:  Siltstone with some interbedded sandstone

5530

5540

5550

5560

5570

5580

5590

F
E

E
T

clay
silt

vfmcv

sand
granule
pebble
cobble

GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

5527-5533:  Sandstone, light-gray to light-brown, lithic, fine to
medium-grained,  first half foot of interval is silty sand and
mudstone, unit is severely fractured, oil stained in places,
moderately sorted, subangular to subrounded, calcite and
dolomite cement, appears structureless to faintly laminated.

5533-5542.5:  Sandstone, same as above, contains organic
wisps near top, structureless to faintly laminated except near
base, dolomitic in places, wavy laminated near base, with some
incomplete ripples and microstylolites, oil stained.

5542.5-5548:  Siltstone, some very fine-grained sandstone,
soft-sediment deformation, loading, ball and pillow
structures.  Sandstone dike (Neptunian) at 5543 feet.

5548-5552:  Sandstone, light-to medium-gray, very fine to fine-
grained, ripple drift lamination to climbing ripples, slight
bioturbation near top, calcite and dolomite cements, soft-
sediment deformation near base, loading, highly fractured.

5552-5561:  Mudstone and siltstone, medium-gray to medium
dark-gray, interbedded, rare molluscs, pyritic, fish scales
(phosphate), dolomitic in places, source rock in places.

and mudstone.  Sandstone is poorly sorted and deformed,
rare pelecypods, some wavy laminations and slightly
bioturbated.

5568-5575:  Mudstone, medium-gray to medium dark-gray,
dolomitic, rare lighter gray silt, pyritic, fish scales (phosphate)
with rare orange-brown siderite.

5575-5581:  Sandstone, fine to medium-grained fining upward to
siltstone to dark mudstone at the top.  Very calcareous sandstone
is wavy laminated to structureless at the top, siltstone is bioturbated.

5581-5583:  Sandstone is finer grained and siltier, wavy
laminated to modest ripples, dark-gray mudstone partings to
laminations.

5583-5596:  Mudstone with coal in top half, dark shale laminae
at 5586-5587 feet.  Bottom half is interlaminated siltstone and
very fine to fine-grained sandstone.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone

Mudstone

Coal Dolomitic Mudstone

CONTACTS

Erosional

PHYSICAL STRUCTURES

-     Ripple Drift Lamination/
Climbing Ripples -     Planar Lamination -     Wavy Laminations

-    Fractures -     Soft-Sediment Deformation

-     Vertical Burrows

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Siderite -     Pyrite

ICHNOFOSSILS

-     Rootlets

FOSSILS

-     Molluscs -     Pelecypods -    Ostracods -     Fish Scales (phosphate)

-     Loading

-   Bioturbation

Conventional Core
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Ute Tribal 2-25
NW1/4NE1/4 section 25,

T. 5 S., R. 5 W., UBL

Brundage Canyon Field
API:  43-013-31833

Depth:  5,527 - 5,596 feet
Interval:  Carbonate marker unit (Castle Peak reservoir)

Core Description by:  S. Robert Bereskin
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GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
TS - Thin Section Photo
Cp - Core Photo
UBL - Uinta Base Line
API - American Petroleum

Institute well number

Abbreviations
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Travis 14A-28
SE1/4SW1/4 section 28,

T. 8 S., R.16 E., SLBL

Monument Butte Field
Travis water-flood unit

API:  43-013-30792
Depth:  5,550 - 5,646 feet

Interval:  MGR 3-MGR 2 (Travis reservoir)
Core Description by:  S. Robert Bereskin

5560

5570

5580

5590

5600

5610

5620

5630

5640

F
E

E
T

clay
silt

vfmcv

sand
granule
pebble
cobble

GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

5550-5560.5:  Limy siltstone with interbeds of muddy siltstone,
medium to light medium-gray.

5560.5-5564.5:  Muddy siltstone.

5564.5-5570:  Carbonate (limestone/dolostone), medium-gray,silty.
.

5570-5577.5:  Sandstone, very fine grained to siltstone eroded
onto silty carbonate, vertical fractures with slight oil stain and calcite
lining.  Top of pronounced laminated fabric with small amounts of
soft-sediment deformation.   Siltstone laminated with convoluted
laminations and possible bioturbation at 5573 feet.

5577.5-5584:  Sandstone/siltstone fining upward sequence.

5584-5588.5:  Siltstone, muddy.

5585.5-5590:  Sandstone.

5590-5597:  Sandstone, very fine grained to fine-grained, oil
stained, interference ripples, well sorted, laminated impure
sandstone, fractured at top, also locally rippled, contains soft-
sediment deformation.  Vertical permeability barriers apparent
because oil stain intensity varies on a laminar basis, localized
rip-ups, dolomitic.

5598.7-5616:  Dolomitic sandstone, soft-sediment deformation,
dewatering phenomena, flame structures, oil staining, some
slump folds and convolute laminations, some ooids and
ostracodes(?),eroded basal and internal contacts.

5616-5617.3:  Siltstone, muddy, no oil stain.

5617.3-5640.5:  Sandstone, very fine grained to fine-grained, oil
stained, soft-sediment deformation, includes syndepositional  faulting.
 A  zone of muddy sandstone with rip-ups, flame structures and
loading from 5632-5633 feet, some sediment dikes.

5640.5-5646:  Siltstone, slight amounts of fine-grained and very
fine grained sandstone and muddy siltstone, nonlaminated.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone

Siltstone

Mudstone Muddy Siltstone Silty Limestone

CONTACTS

Erosional

PHYSICAL STRUCTURES

-     Planar Lamination -     Convoluted Bedding

-     Loading -     Stylolites-     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Rip-Up Clasts -     Oolites

FOSSILS

-     Ostracods

ICHNOFOSSILS

-    Fractures

-   Bioturbation

ICHNOFOSSILS

-   Ripple Drift Lamination/
Climbing Ripples

-   Flame Structures

-   Calcareous

-   Interference Ripples

Conventional Core
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Abbreviations

GR - Gamma Ray
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S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
Box - Core Box Photo
Cp - Core Photo
SLBL - Salt Lake Base Line
API - American Petroleum
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Travis 10-28
NW1/4SE1/4 section 28,
T. 8 S., R. 16 E., SLBL

Monument Butte Field
API:  43-013-30856

Depth:  5,586 - 5,602 feet
Interval:  MGR 3 (Travis reservoir)

Core Description by:  S. Robert Bereskin

5590

5600

FE
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T

clay
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vfmcv

sand
granule
pebble
cobble

GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

5586-5599:  Siltstone, dominantly light green-gray, dolomitic,
irregular bedded or laminated, medium-gray shale rip-ups elongate
sub-parallel to bedding, soft-sediment deformation in places, very
fine grained sandstone laminations in some part, pyrite and organic
flecks, irregularly distributed micro-fractures.

5599-5602:  Sandstone, very fine grained, oil stained, localized
siltstone in part, mudstone wisps, calcareous in part.

R
E

M
A

R
K

S

EXPLANATION

LITHOLOGY

Sandstone Siltstone

PHYSICAL STRUCTURES

-     Vertical Fracture(s) -     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Calcareous -     Dolomitic -     Rip Up Clasts

-     Wavy
Laminations

-     Pyrite

Conventional Core
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Geophysical Logs

Abbreviations
GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
Box - Core Photo Box
SLBL - Salt Lake Base Line
API - American Petroleum
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5650

5660

5670

FE
E

T

clay
silt

vfmcv

sand
granule
pebble
cobble

GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

5647-5649.5:  Sandstone, light-brown, very fine grained, silty, oil
stained, graded, rhythmically laminated, but deformed into a
gigantic slump fold.

5649.5-5650.5:  Sandstone, light-brown, very fine grained, silty,
contains chaotic assemblage of brown and gray dolomitic
mudstone, no rhythmic laminations, soft-sediment deformation of
rip-ups, large amounts of pseudomatrix, some carbonaceous debris.

5650.5-5659.5:  Sandstone, very fine grained, return to
rhythmically laminated facies, not pervasive because of major
amounts of soft sediment-deformation represented by slump folds
and faults.

5659.5-5665:  Sandstone, medium gray, very fine grained, some
dolomitic  mudstone, return to chaotic fabric with abundant rip-ups,
deformed matrix, pseudobrecciated in places, no oil staining,
rip-ups horizontal to inclined.

5665-5672.5:  Sandstone interbedded with mudstone,
medium dark-gray mudstone,  pyritic with local
carbonaceous fragments, soft-sediment deformation.

5672.5-5676.5: Siltstone with some sandstone, thinly laminated,
soft-sediment deformation.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Mudstone

PHYSICAL STRUCTURES

-     Planar Lamination -     Soft-Sediment Deformation

-     Rip-Up
Clasts

-    Carbonaceous
Fragments

LITHOLOGIC ACCESSORIES

-     Pyrite

FOSSILS

-   Graded Bedding

-     Fish Scales (phosphate)

Conventional Core
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Geophysical Logs

Federal 2-33
NW1/4NE1/4 section 33,
T. 8 S., R. 16 E., SLBL

Monument Butte Field
API:  43-013-30749

Depth:  5,647 - 5,676.5 feet
Interval:  MGR 2 (Travis reservoir)

Core Description by:  S. Robert Bereskin
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Abbreviations

GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
Box - Core Box Photo
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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5600

5610
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

5596-5616.6:  Mostly mudstone to shale, medium to dark gray-
brown to very dark-gray, organic, friable, irregular lamination with
some major sedimentary discontinuities related to soft-sediment
deformation, rip-ups, traces of carbonaceous debris and presence
of abundant pyritic wisps, local light gray-brown siltstone beds
contrast with host lithology.  Resembles shaly version of chaotic
siltstone and sandstone reservoir facies of characteristic Lower
Douglas Creek sandstone in 2-33 well.

REMARKS

EXPLANATION

LITHOLOGY

Siltstone Mudstone

PHYSICAL STRUCTURES

-     Planar Lamination -     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Pyrite -     Rip-Up Clasts

Conventional Core

Federal 6-33
SE1/4NW1/4 section 33,

T. 8 S., R. 16 E., SLBL
Monument Butte Field

Monument Butte water-flood unit
API:  43-013-30747

Depth:  5,596 - 5,616.6 feet
Interval:  MGR 7 (Monument Butte reservoir, D sandstone)

Core Description by:  S. Robert Bereskin

Geophysical Logs

D
ep

th
 (

fe
et

)

Gamma Ray
(API units)

Resistivity
(ohm-m)

Neutron-Density

0.2 1 10 100 10000 75 150 30% 20% 10% 0% -10%

GR

CALI CNL
CDL

5600

5610

Abbreviations

GR - Gamma Ray
CALI - Caliper
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
CNL - Compensated Neutron Log
CDL - Compensated Density Log
Box - Core Box Photo
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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Core-Plug AnalysisGeophysical Logs

Federal 6-35
SE1/4NW1/4 section 35,
T. 8 S., R. 16 E., SLBL

Monument Butte Field
Monument Butte water-flood unit

API:  43-013-30752
Depth:  5,026 - 5,048.1 feet

Interval:  MGR 7 (Monument Butte reservoir, D sandstone)
Core Description by:  S. Robert Bereskin
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

5026-5027:   Sandstone, light-brown, very fine to fine-grained,
laminated to rippled, dolomitic, containing subvertical calcite filled
fractures.

5027-5028:  Mudstone, medium green-gray, interlaminated with
siltstone, wavy laminated.

5028-5032.5:  Sandstone,  light-brown, very fine to fine-grained,
dolomitic, laminated to rippled, abundant subvertical fractures.

5032.5-5033.1:  Siltstone/mudstone, green-gray, wavy laminated.

5042-5045:  Mudstone and siltstone, planar laminated, vertical
burrows, fish scales (phosphate).

5045-5048.1:  Siltstone interbedded with sandstone, light brown-
gray to medium green-gray, very fine grained, calcite filled fractures,
some burrows, contacts gradational.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Mudstone

PHYSICAL STRUCTURES

-     Planar Lamination -     Wavy Laminations

-    Vertical Burrows

LITHOLOGIC ACCESSORIES

-     Dolomitic

ICHNOFOSSILS

-     Fish Scales (phosphate)

FOSSILS

-   Ripple Drift Lamination/
Climbing Ripples

FOSSILS

Conventional Core
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Abbreviations

GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
CNL - Compensated Neutron Log
CDL - Compensated Density Log
md - Millidarcies
Box - Core Box Photo
SLBL - Salt Lake Base Line
API - American Petroleum
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5033.1-5042:  Lost core.
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5000

5010
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

4993-4995:  Siltstone, and sandstone, light green-gray, very fine
grained, ripple drift lamination, dolomitic mudstone/siltstone with
flattened clasts, soft-sediment deformation.

4995-5007.5:  Sandstone, light brown-gray to dark-brown, fine-
grained, lithic arkose, with several bedding forms;  structureless,
oil stained, large and small scale wavy laminations,ripple surfaces
confined to planar laminations, ripple drift but little to no vertical
climbing, soft-sediment deformation, erosive channel at 5007.5
feet, few climbing ripple features at 5006-5006.5 feet, dolomitic
in places, stylolitic in places, fractured.

5007.5-5022:  Sandstone, mudstone, siltstone and limestone,
interbedded.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone

Siltstone

Mudstone Dolomitic Mudstone Limestone

CONTACTS

Scour

PHYSICAL STRUCTURES

-     Planar Lamination -     Wavy Laminations

-     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Oolites

ICHNOFOSSILS

-     Stylolites

-     Fractures

-     Graded Bedding

-     Pyrite

-   Bioturbation

-   Ripple Drift Lamination/
Climbing Ripples

-     Dolomitic

Conventional Core

 Monument Federal 3A-35
SW1/4NE1/4 section 35,
T. 8 S., R. 16 E., SLBL

Monument Butte Field
Monument Butte water-flood unit

API:  43-013-31738
Depth:  4,993 - 5,022 feet.

Interval:  MGR 7 (Monument Butte reservoir, D sandstone)
Core Description by:  S. Robert Bereskin
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GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
TS - Thin Section Photo
Box - Core Box Photo
Cp - Core Photo
SLBL - Salt Lake Base Line
API - American Petroleum
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5330

5340

5350

5360

F
E

E
T

clay
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

5325-5335:  Siltstone, medium green-gray, wavy laminated to thin
bedded, dolomitic, to very fine grained sandstone.  Ripples, loading,
and other forms of soft-sediment deformation are also characteristic.
Some modest development of climbing ripples, dewatering,
microfractures, at 5326-27 feet, fish scales (phosphate) in part,
localized grading, flasers within ripples, some open to filled short
fractures, modest fracture network.

5335-5338:  Mudstone, medium-gray, calcareous, friable.

5338-5340.5: Siltstone interbedded with sandstone, light-gray,
very fine grained, calcareous,  with intricate ripples, tight,
muscovite rich, eroded contact on deformed mudstone.

5340.5-5347:  Mudstone, dark-gray, interbedded with siltstone,
ripples, burrows near top.

5355-5357.5:  Sandstone, medium-brown to gray, very fine to fine-
 grained, structureless, calcareous, impure, carbonate cemented,
oil stained, induced subvertical open fractures, some spotty oil on
fractured surface, fairly tight.

5357.5-5360:  Mudstone, calcareous, or limestone, argillaceous,
laminated in part, pyritic in part.

5360-5362.5:  Siltstone, medium light-gray, calcareous, highly
deformed by soft sediment deformation.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone SiltstoneMudstone Calcareous Mudstone

CONTACTS

Scoured

PHYSICAL STRUCTURES

-     Ripple Drift Lamination/
Climbing Ripples -     Planar Lamination -     Wavy Laminations

-     Soft-Sediment Deformation

  -   Vertical Burrows

LITHOLOGIC ACCESSORIES

-     Pyrite

-     Fish Scales (phosphate)
FOSSILS

-   Calcareous -     Dolomitic

Federal 23-24
NE1/4SW1/4 section 24,
T. 8 S., R. 17 E., SLBL

Pariette Draw Field
API:  43-047-32710

Depth: 5325-5362.5 feet
Interval: MGR 5 and MGR 6 (Monument Butte reservoir, C sandstone)

Core Description by:  S. Robert Bereskin

Conventional Core

ICHNIFOSSILS

5350
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Abbreviations
GR - Gamma Ray
NPHI - Neutron Porosity
DPHI - Density Porosity
CORR - Density Correction
SLBL - Salt Lake Base Line
API - American Petroleum
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5150
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

5145-5150:  Dolomitic mudstone, medium gray-green, weakly
consolidated, subconchodial fracture, pyritic in part, becomes
silty at 5149 feet and entire sequence is silty at 5150 feet,
hardground(?).

5150-5164:  Dolomitic siltstone, medium gray-green, wavy
laminated, soft-sediment deformation, rippled in part,
microfractures lined by black material.   Interval is
interlaminated with gray-green dolomitic mudstone,
interval micaceous.

5164-5182:  Sandstone, light-brown to gray, very fine to fine-
grained, impure, oil stained, slightly dolomitic, intermittent zones
of climbing ripples or ripple drift lamination.  Most of interval
contains characteristic ripple drift lamination to 5176 feet and low
amplitude ripples, lamination and cross-lamination to erosional
contact at 5182 feet.  Low angle ripples and cross-bedding from
5176-5182 feet, one zone of ripple drift at 5181 feet, micaceous.

5182-5185:  Dolomitic siltstone, medium gray-green, dewatering
of underlying(?) sequence, some calcite, local mud rip-ups from
green lacustrine facies.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Dolomitic Mudstone

CONTACTS

Scoured

PHYSICAL STRUCTURES

-     Ripple Drift Lamination -     Wavy Parallel Bedding -     Cross-Bedding

-     Soft- Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Silt Lamina -     Pyrite -     Micaceous

-   Bioturbation

ICHNOFOSSILS

-     Dolomitic

Conventional CoreCore-Plug Analysis

Federal 23-25
NE1/4SW1/4  section 25,
 R. 8 S., T. 17 E., SLBL

Eight Mile Flat North Field
Humpback water-flood unit

API: 43-047-32529
Depth:  5,145-5,185 feet

Interval:  MGR 5 (Monument Butte reservoir, C sandstone)
Core Description by:  S. Robert Bereskin
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Abbreviations

GR - Gamma Ray
SIGF - Sigma Formation
CALI - Caliper
APSC - Epithermal Array Porosity

sandstone corrected
DPHI - Density Porosity
md - Millidarcies
TS - Thin Section Photo
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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5050
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

5042-5044:  Sandstone, very fine to fine-grained, parallel laminated
reservoir, passes downward to chaotic zone of mixed, tight very
fine to fine-grained sandstone with abundant dolomitic mud rip-ups,
channel base at erosional contact, natural fractures calcite lined.

5044-5047:  Mudstone, medium green-gray, dolomitic, and
siltstone, medium green-gray .

5047-5052.8:  Sandstone, very fine to fine-grained, parallel
lamination to ripple drift laminations, oil stained except at very
top, dolomitic, microstylolitic in part, local rip-up zone,
possible natural fracture at base.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Dolomitic Mudstone

CONTACTS

Scoured

PHYSICAL STRUCTURES

-     Planar Lamination -     Chaotic Bedding

-     Stylolites

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Rip-Up Clasts

-   Fractures

-   Ripple Drift Lamination/
Climbing Ripples

-   Cross-Bedding

Conventional Core

State 6-32
SE1/4NW1/4 section 32,
T. 8 S., R. 17 E., SLBL

Monument Butte Field
Gilsonite water-flood unit

API:  43-013-30748
Depth:  5,042 - 5,052.8 feet

Interval:  MGR 5 (Monument Butte reservoir, C sandstone)
Core Description by:  S. Robert Bereskin
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GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
TS - Thin Section Photo
Box - Core Box Photo
Cp - Core Photo
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number

Abbreviations
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Core-Plug Analysis
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4850

4860

4870

F
E

E
T

clay
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

4840-4853.2:  Siltstone, medium gray-green, muddy, dolomitic,
rippled, wavy laminated, cross-laminated, silt fraction is light-gray
overbank or distal deposits.  Many ripples are incomplete, mud
matrix is more gray-green, some small loading features.

4853.2-4860.6:  Medium-brown very fine to fine-grained sandstone
at base fining up to mudstone, gray-green, sandy at top (imperfect
sequence).  Sandstone rests on more gray-green mud leading to
another fining upward sequence down section.  Disrupted laminations
near base, mixing with underlying mud, some injection phenomena
at 4855 feet and 4860 feet,  organic debris and coatings in
comparatively muddy facies.
4860.6-4861.5:  Mudstone.

4861.5-4870:  Sandstone, fine-grained, slightly dolomitic, possible
channel, excellent fining upward sequence, most of interval ripple
drift lamination or climbing ripples from 4861.5-4869 feet; gray-
green at top brownish below.  Microstylolitic in part.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Dolomitic Mudstone

PHYSICAL STRUCTURES

-     Planar Lamination

-     Wavy Parallel Bedding -     Cross-Bedding

FOSSILS

-     Carbonaceous Plant Remains -     Ostracods

Siltstone

ICHNOFOSSILS

LITHOLOGIC ACCESSORIES

-   Ripple Drift Lamination/
 Climbing Ripples

-     Loading

-     Soft-Sediment Deformation

-     Dolomitic

-   Bioturbation

CONTACTS

Erosional

-   Fish Scales (phosphate)

Conventional Core
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Federal 33-11J (core 1)
 NW1/4SE1/4 section 11,

T. 9 S., R. 16 E., SLBL

Monument Butte Field
Jonah water-flood unit

API:  43-013-31451
Depth: 4,840-4,870 feet

Interval:  MGR 5 (Monument Butte Reservoir, C sandstone)
Core Description by:  S. Robert Bereskin
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4860

4870

Abbreviations

GR - Gamma Ray
M - Resitivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
Cp - Core Photo
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number

Cp 1

Cp 2
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Core-Plug Analysis
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Federal 33-11J (core 2)
NW1/4SE1/4 section 11,
T. 9 S., R. 16 E., SLBL

Monument Butte Field
Jonah water-flood unit

API:  43-013-31451
Depth: 5,158 - 5,207 feet

Interval:  MGR 3 (Travis reservoir)
Core Description by:  S. Robert Bereskin
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

5158-5161.5:  Siltstone, dolomitic, local zones of rippled and
deformed very fine grained sandstone to coarse siltstone.

5161.5-5169.7:  Fining upward sequence:  Sandstone, very fine
grained, ripple drift lamination and abundant soft-sediment
deformation, faulting, folding and dewatering features from top of
core to 5169.5 feet.  A  fining upward sequence; erosional at base,
ripple drift sandstone, to dolomitic siltstone, to medium-gray
dolomitic shale.

5169.7-5175.7:  Siltstone to very fine grained sandstone with mud,
very little rippling, wavy laminated, small clastic pulse - sandstone
very fine to fine-grained, oil stained, well sorted, clay-filled pores.

5175.7-5205:  Siltstone and very fine grained sandstone, laminated,
very little rippling, wavy laminated, small clasts.  Ripple drift
laminations from 5180-5185 feet,  fining upward sequence with
ripple laminations and low angle cross-beds and some ripples from
5189.5 to 5201.7.  Eroded contact at 5201.7 feet with rip-ups or
channel lag near base, well sorted impure sandstone, clay plugged,
suspect poor permeability.  Open natural fractures subvertical ,
especially apparent at 5201-5203 feet.

5205-5206.7:  Siltstone and mudstone, sandy to bottom of core,
pyrite.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone

Siltstone

Mudstone Dolomitic Siltstone Dolomitic Shale

PHYSICAL STRUCTURES

-     Wavy Parallel Bedding -     Scour

-     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Pyrite -     Rip-Up Clasts

ICHNOFOSSILS

FOSSILS

Erosional

-   Ripple Drift Lamination/
Climbing Ripples

CONTACTS

-  Open Oil Stained
 Fractures

-     Carbonaceous Plant
Remains

-   Bioturbation

-   Cross-Bedding

-     Dolomitic
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Abbreviations

GR - Gamma Ray
CALI - Caliper
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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Federal 33-11J (core 3)
NW1/4SE1/4 section 11,
T. 9 S., R. 16 E., SLBL

Monument Butte Field
API:  43-013-31451

Depth:  5,370 - 5,424 feet
Interval:  MGR 1 (Travis reservoir)

Core Description by:  S. Robert Bereskin
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

5370-5409:  Mudstone,  dark-brown to dark brown-gray,  planar
and wavy laminated, organic, pyritic in places, localized calcite at
5398 feet, dolomitic intervals are oil stained, very small lens of
silt/sand locally present, small calcareous grains locally present,
fish scales (phosphate) in places, possible source rock.

5409-5424: Siltstone, medium-gray, contains abundant soft
clasts of dolomitic mudstone, poor sorting.

REMARKS

EXPLANATION

LITHOLOGY

Siltstone Mudstone

PHYSICAL STRUCTURES

-     Planar Lamination -     Wavy Laminations

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Pyrite -     Rip-Up Clasts

FOSSILS

-     Algae -     Fish Scales (phosphate)

Conventional Core
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Abbreviations
GR - Gamma Ray
CALI - Caliper
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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Core-Plug AnalysisGeophysical Logs

Porosity (%) Permeability (md)

Allen 34-5
SW1/4SE1/4 section 5,
T. 9 S., R. 17 E., SLBL

Monument Butte Field
Pleasant Valley water-flood unit

API:  43-013-30721
Depth:  4,995 - 5,045 feet

Interval:  MGR 3 (Travis reservoir)
Core Description by:  S. Robert Bereskin
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Abbreviations

GR - Gamma Ray
CALI - Caliper
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

4995-5009:  Mudstone, medium gray-green, dolomitic .  Mostly
mudstone with silt in places, unevenly distributed, micaceous,
pyrite, subconchoidal fracture, becomes silty at 5001 feet,
laminated, wavy lamination, rippled, interference ripples, cross-
lamination, fish scales(phosphate).  Papery shales as local partings.

5010-5024.5:  Siltstone interbedded with sandstone, latter, very fine
grained, becoming sandier down section.  Wavy lamination,
interference ripples to ripple drift, several mudstone rip-ups
common to interval 5021-5023 feet. Local carbonate
intraclasts, ooids at 5020 feet.  Fining upward sequence from
5021.5 to 5010 feet.  Oil stained, in part.

5024.5-5028.5:  Sandstone, deep chocolate-brown , very fine to
fine-grained, well sorted, oil stained.

5028.5-5036.5:  Siltstone and mudstone, gray-green, laminated,
some loading, carbonaceous plant fragments.  5034.5-5036.5
feet rippled, climbing or ripple drift, less muddy towards bottom of
core.

5036.5-5038:  Lost core.

5038-5045:  Mudstone, mostly medium-gray, dolomitic, locally silty
with wavy and planar laminations.  Fractured (subconchodial to
irregular), some bioturbation, soft-sediment deformation in silty
portions, fish scales(phosphate).

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Mudstone Dolomitic Mudstone

PHYSICAL STRUCTURES

-     Planar Lamination

-     Wavy Parallel Bedding

-     Cross-Bedding

-     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Pyrite -     Rip-Up Clasts -     Micaceous

-     Oolites

FOSSILS

-     Plant Remains

-   Ripple Drift Lamination/
Climbing Ripples

-     Stylolites

-   Bioturbation

ICHNOFOSSILS

ICHNOFOSSILS

-     Fish Scales (phosphate)

-   Interference Ripples

Conventional Core
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Conventional Core

4640
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4660
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

4632-4642:   Shale, medium green-gray, dolomitic, with black organic
wisps, locally sandy with irregular laminations or incomplete ripples
that are commonly disrupted by soft-sediment deformation, some
plant fossils, partly carbonized, fining up sequence which grades
from dolomitic shale to siltstone at 4641-4642 feet to very fine
grained sandstone beneath.

4642-4660.5:  Sandstone, light brown-gray, very fine grained,
laminated in part, soft- sediment deformation in upper portion, tight,
rippled, subvertical fractures, NFOSC.  Sandstone alternates between
light-brown with climbing ripples and green-gray variety which is
more laminated with slight ripples, locally eroded contacts.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Dolomitic Shale

CONTACTS

Erosional

PHYSICAL STRUCTURES

-     Planar Lamination

-     Soft-Sediment Deformation

FOSSILS

-     Pelecypods -     Plant Remains

-     Fractures
-   Ripple Drift Lamination/
Climbing Ripples

-   Cross-Bedding

Federal 33-8 (core 1)
NW1/4SE1/4 section 8,
T. 9 S., R. 17 E., SLBL

Monument Butte Field
Beluga water-flood unit

API:  43-013-31427
Depth:  4,632 - 4,660 feet

Interval:  MGR 7-MGR 6 (Monument Butte reservoir,  C sandstone)
Core Description by: S. Robert Bereskin
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Abbreviations
GR - Gamma Ray
M - Resistivity Medium
D - Resistivity Deep
APSC - Epithermal  Array Porosity

(Sandstone Corrected)
DPHI - Density Porosity
md - Millidarcies
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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Federal 33-8 (core 2)
NW1/4SE1/4 section 8,
T. 9 S., R. 17 E., SLBL

Monument Butte Field
Beluga water-flood unit

API:  43-013-31427
Depth:  5,440 - 5,470 feet

Interval:  Carbonate marker unit (Castle Peak reservoir)
Core Description by:  S. Robert Bereskin
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

5440-5461:  Sandstone, medium-brown to gray, dolomitic, fine-
grained, comparatively structureless, oil stained, but largely clay
plugged.  Locally, sandstone is laminated and appears channelized
at 5461 feet, lag deposits at base of channel are dolomitic shale
clasts.

5461-5466:  Dolomitic shale, light-to medium-gray .

5466-5471:  Sandstone, medium-gray, very fine grained, mixed
with muddy intervals, bioturbated, well compacted and cemented.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Dolomitic Shale

PHYSICAL STRUCTURES

-     Planar Lamination

-    Vertical Burrows

LITHOLOGIC ACCESSORIES

-     Scour

-     Pyrite

CONTACTS

ICHNOFOSSILS

-     Dolomitic

Conventional Core
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Abbreviations

GR - Gamma Ray
SIGF - Sigma Formation
APSC - Epithermal Array Porosity

Sandstone Corrected
DPHI - Density Porosity
md - Millidarcies
TS - Thin Section Photo
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GR
(API units)

Neutron-Density

Monument Butte Field
Beluga water-flood unit

API:  43-013-30778
Depth:  4,050 - 4,129 feet

Interval:  MGR 13 (Beluga reservoir)
Core Description by:  S. Robert Bereskin

Paiute 34-8
SW1/4SE1/4 section 8,
T.9 S., R. 17 E., SLBL
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

4050-4066:  Sandstone, medium-brown, very fine to fine-grained,
three sandstone beds interbedded with siltstone/mudstone.  Planar
to wavy laminated; cross-bedding with ripples.  Soft-sediment
deformation near mudstone interbeds.  Sporadic carbonate
allochems.

4066-4076.5:  Siltstone/mudstone, gray-green, irregular
lamination, loading and some bioturbation.  Intervals of silty
sandstone with intense ripple lamination and cross-lamination.

4076.5-4078:  Limestone, medium-gray, oolitic .

4078-4087.5:  Siltstone/mudstone, muddy, dolomitic,grading to
sandstone, very fine to fine-grained, dolomitic mud, well sorted.
Classic fining upward sequence,  rip-up at base, steep laminations,
planar cross-bedding, low angle, ripple drift lamination at 4081-
4079.5 feet.

4087.5-4119:  Mudstone or siltstone/mudstone with some small
beds of sandstone and dolomitic mudstone.  Base is gray-green
siltstone, locally sandy.

4122-4130:  Mudstone, medium-gray to medium-dark green,
dolomitic, faintly laminated containing localized regions of silt
(fairly good source rock).

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone/Mudstone

Mudstone

Limestone Dolomitic Mudstone

PHYSICAL STRUCTURES

-     Ripple Drift Lamination/
Climbing Ripples

-     Ripples -     Planar Lamination

-     Low Angle Tabular Bedding -     Wavy Parallel Bedding -     Cross-Bedding

-     Soft -Sediment Deformation

LITHOLOGIC ACCESSORIES
-     Rip-Up Clasts -     Oolites -     Pyrite

-     Plant Remains

FOSSILS

-     Ostracods

4119-4122:  Missing Core.

-     Vertical Burrows

ICHNOFOSSILS

ICHNOFOSSILS

Conventional Core
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CALI - Caliper
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
PEF - Photoelectric Factor
md - Millidarcies
SLBL - Salt Lake Base Line
API - American Petroleum
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Pariette 5
SE1/4SE1/4 section 9,
T. 9 S., R. 18 E., SLBL

Eight Mile Flat North Field
API:  43-047-10298

Depth:  5,407-5,457 feet
Interval:  Carbonate marker unit (Castle Peak reservoir)

Core Description by:  S. Robert Bereskin
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

5407-5411: Sandstone, dominantly medium-gray, very fine to fine-
grained , wavy laminated, microstylolitic, dolomitic in places,
some small scale cross-lamination, pyritic in places.

5411-5418:  Mudstone, siltstone and common sandstone, medium
dark-gray, dolomitic, laminations, interbedded with mudstone and
siltstone.  Erosional contact at base.

5418-5420:  Mudstone, dolomitic.

5423-5425:   Limestone, oolitic interbeds with ostracodes.

5425-5428:  Sandstone, fine and possibly medium-grained, faintly
laminated with low angle planar cross-bedding, perhaps large
scale, clay-filled pores,  pelecypods in sandstone at 5425 feet,
sandstone becoming more salt and pepper texture at 5425 feet,
gradational with limestone above.

5428-5434:  Siltstone and dolomitic mudstone.

5434-5456:  Sandstone,  very fine to fine-grained, dolomitic, oil
stained, fairly structureless; fractures and stylolites in part, rip ups
and localized breccia near base, channel base?

5453-5457:  Siltstone, dolomitic.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone SiltstoneMudstone Limestone

CONTACTS

Erosional

PHYSICAL STRUCTURES
-     Ripple Drift Lamination/
Climbing Ripples -     Planar Lamination -     Stylolites

-     Cross-Bedding -     Fractures -     Soft-Sediment Deformation

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Pyrite -     Rip-Up Clasts

-     Oolite

ICHNOFOSSILS

-     Rootlets

FOSSILS

-     Ostracods

-   Bioturbation

-     Loading

-   Pelecypods

-     Wavy Laminations

Conventional Core
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Pariette  6 (core 1)
SW1/4SW1/4 section 5,
T. 9 S., R. 19 E., SLBL

Pariette Bench Field
API:  43-047-10873

Depth:  4,454 - 4,487 feet
Interval:  MGR 8 (Beluga reservoir)

Core Description by:  S. Robert Bereskin
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

4454-4458:  Sandstone, medium-brown, very fine grained to fine-
grained, dolomitic, impure, laminated to low angle cross-lamination,
microstyolitic, oil stained, vertical fractures.

4458-4487:   Shale, medium-gray, dolomitic, some pyrite, silty in
parts, irregular or subconchoidal fragments, silty portions are
irregularly rippled with local ripple drift lamination, silty laminar
portions take on a green cast.  Silts are commonly interlaminated
with gray-green muds, soft-sediment deformation; fractures are
healed by calcite and usually found in siltstone.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Dolomitic Shale

PHYSICAL STRUCTURES

-     Planar Lamination

-    Bioturbation

LITHOLOGIC ACCESSORIES

-     Pyrite

-     Ripple Drift Laminatioin/
Climbing Ripples

-     Wavy
Laminations-     Loading

-     Vertical
Fracture(s)

-     Soft-Sediment
Deformation

ICHNOFOSSILS

-     Dolomitic

-     Fish Scales (phosphate)

FOSSILS

FOSSILS

Conventional Core
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Abbreviations
GR - Gamma Ray
SLBL - Salt Lake Base Line
API - American Petroleum
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GR
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

4867-4890:  Sandstone, medium brown, very fine to fine-grained,
oil stained, laminated to low angle cross-lamination, microstylolitic.
 More silt from 4870-4872 feet with some very fine grained
sandstone, dolomitic in part, questionable erosional contact at
4875 (soft sediment deformation) and at 4890 feet.  Silt to mud
transition.

4890-4894:  Mudstone, dark brown gray to medium gray.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Silty Sandstone Mudstone

-    Planar Lamination -     Soft-Sediment Deformation -    Cross-Bedding -     Ripple Drift Lamination/
Climbing Ripples

LITHOLOGIC ACCESSORIES

-     Dolomitic

PHYSICAL STRUCTURES

Conventional Core
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Geophysical Logs

Pariette  6 (core 2)
SW1/4SW1/4 section 5,
T. 9 S., R. 19 E., SLBL

Pariette Bench Field
API:  43-047-10873

Depth:  4,867-4,894 feet
Interval:  MGR 3 (Travis reservoir)

Core Description by:  S. Robert Bereskin

CONTACTS

Scoured
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GR - Gamma Ray
SLBL - Salt Lake Base Line
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GR

5050
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

5046-5061:  Sandstone, dominantely very fine to fine-grained,
dolomitic, lithic arkose, locally rippled and cross-bedded, ripple
drift, planar to wavy laminations, other portions contain lamination
with low angle cross-bedding, all sandstone is oil stained.  Becomes
more silty between 5056-5059 feet, channel lag at 5061 feet.
Curation of core is questionable.

5061-5063:  Mudstone.

5063-5080:  Sandstone, very fine to fine-grained, dolomitic lithic
arkose to dolomitic siltstone, large slump fold at 5071 feet, oil
stained.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Siltstone Mudstone

PHYSICAL STRUCTURES

LITHOLOGIC ACCESSORIES

-     Loading

-     Soft-Sediment
Deformation

-     Rip-Up
Clasts

-   Ripple Drift Lamination/
Climbing Ripples

-     Cross-Bedding

-     Dolomitic

-     Wavy Laminations

Conventional Core
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Geophysical Logs
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Pariette  6 (core 3)
SW1/4SW1/4 section 5,
T. 9 S., R. 19 E., SLBL

Pariette Bench Field
API:  43-047-10873

Depth:  5,046 - 5,080 feet
Interval:  MGR 3 (Travis reservoir)

Core Description by:  S. Robert Bereskin

CONTACTS

Scoured
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

4238-4260.5:  Siltstone to mudstone, medium-gray, dolomitic,
crudely laminated, some loading and flame structures, localized
grading, locally eroded contacts, channeling on core scale at
4245 feet.

4260.5-4262:  Limestone, oolitic, interbeds with mixed lithology.

4262-4265:  Siltstone, muddy, laminated.

4265-4267.5:  Sandstone, light-gray very fine grained, locally
eroded, several small fining upward intervals, ripples towards top
of sequence, some small allochems towards bottom.

4267.5-4282:  Siltstone with interbeds of sandstone and
dolomitic siltstone, interference ripples, some loading, tight,
some Skolithos.

4282-4291:  Siltstone, medium gray-green locally laminated.

4291-4299:  Sandstone, light-brown very fine grained,  intensity of
 ripples and cross-beds increases to 4299 feet.

4299-4304:  Sandstone, fine-grained, slightly dolomitic, climbing
ripples, oil stained.

4304-4309:  Siltstone, sandstone and siltstone, dolomitic, locally
eroded, some pyrite,  interbedded.

4309-4315:  Sandstone, medium-gray, very fine grained to fine-
grained, wavy laminated.

4315-4328:  Siltstone, dolomitic.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone

Siltstone

Muddy Siltstone Dolomitic Mudstone Limestone

CONTACTS

-      Scoured

PHYSICAL STRUCTURES

-     Planar Lamination

-     Load Casts -     Cross-Bedding

LITHOLOGIC ACCESSORIES

-     Oolites

ICHNOFOSSILS

ICHNOFOSSILS

FOSSILS

-   Ripple Drift Lamination/
Climbing Ripples

-     Wavy Laminations

-     Mud Cracks-     Graded Bedding

-     Algae

-   Bioturbation

-     Pyrite-     Pisolites

-   Carbonaceous
Plant Remains

-     Dolomitic

-   Flame Structures

-     Fish Scales (phosphate)

-     Interference Ripples

-   Skolithos

Conventional Core

State 13-16J (core 1)
 NW1/4SW1/4 section 16,

T. 9 S., R. 19 E., SLBL

Pariette Bench Field
API:  43-047-31128

Depth:  4,238 - 4,328 feet
Interval:  MGR 7 (Monument Butte, D Sandstone)

Core Description by:  S. Robert Bereskin

Dolomitic Siltstone

GR
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NPHI
DPHI

Abbreviations
GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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State 13-16J (core 2)
NW1/4SW1/4 section 16,

T. 9 S., R. 19 E., SLBL

Pariette Bench Field
API:  43-047-31128

Depth:  5,350 - 5,385 feet
Interval:  LGR 3 (Uteland Butte reservoir)
Core Description by:  S. Robert Bereskin
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GRAIN SIZE

PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

5362-5385:   Mudstone, medium dark-gray, calcareous
(black shale facies?).  Some very fine-grained sandstone and
mudstone interbeds, fish scales (phosphate), pyritic in part.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone Mudstone Muddy Siltstone Calcareous Mudstone

5354-5362:  Sandstone, light-brown to brown-gray, very fine to
fine grained,  impure, laminated, dolomitic, grading to rippled silty
sandstone, with loading features.  Fining upward sequence.

5350-5354:  Mudstone, medium dark gray, calcareous.

PHYSICAL STRUCTURES

FOSSILS

-   Ripple Drift Lamination/
Climbing Ripples

-     Planar
Lamination

-     Loading

-     Molluscs

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Pyrite

-     Fish Scales (phosphate)

Conventional Core
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Abbreviations

GR - Gamma Ray
CALI - Caliper
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
SLBL - Salt Lake Base Line
API - American Petroleum
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

4255-4259.5:  Dolomitic mudstone, medium-gray, readily
fractured, pyritic in part, becomes more laminated with
interlamination of silt with characteristic mud.

4259.5-4287:  Sandstone, very fine to fine-grained, faintly laminated
to structureless, some trough-bedding and reworked ooids may
indicate erosive base of channel, dolomitic in part, carbonaceous
plant fragments in part, fractures at the lithologic  boundary near
4260 feet.  Stained in uppermost 12 feet and in basal 3 feet.

4287-4289:  Oolitic limestone: ooids of various sizes, loading and
bioturbation, produce a mixture of ooids with dolomitic mudstone
partings, fish scales (phosphate).

4289-4306:  Interbedded sandstone, very fine to fine-grained,
dolomitic shale and silty shale, some rip-up clasts, ripple drift
lamination and soft-sediment deformation, fish scales (phosphate).

REMARKS

EXPLANATION

LITHOLOGY

Sandstone

Silty Shale

Dolomitic Mudstone Dolomitic Shale Limestone

PHYSICAL STRUCTURES

-     Trough Cross-strat.

FOSSILS

-    Carbonaceous
Plant Remains

LITHOLOGIC ACCESSORIES

ICHNOFOSSILS

-   Bioturbation

-   Ripple Drift Lamination/
Climbing Ripples

-     Planar
Lamination

-     Loading -   Cross-Bedding

-    Fractures

-     Dolomitic -     Oolites -     Pyrite

CONTACTS
-    Scour

-     Fish Scales (phosphate)

Conventional Core

Federal 15-17
SW1/4SE1/4 section 17,
T. 9 S., R. 19 E., SLBL

Pariette Bench Field
API:  43-047-31002

Depth:  4,255 - 4,306 feet
Interval:  MGR 6 (Monument Butte reservoir, C sandstone)

Core Description by:  S. Robert Bereskin
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Abbreviations

GR - Gamma Ray
S - Resistivity Shallow
M - Resistivity Medium
D - Resistivity Deep
NPHI - Neutron Porosity
DPHI - Density Porosity
md - Millidarcies
TS - Thin Section Photo
Cp - Core Photo
SLBL - Salt Lake Base Line
API - American Petroleum

Institute well number
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Neutron-DensityGR
(API units)

GR

CALI

NPHI

DPHI

Federal 15-24B
SW1/4SE1/4 section 24,
T. 9 S., R. 19 E., SLBL

West Willow Creek Field
API:  43-047-32420

Depth:  4,738 - 4,817 feet
Interval:  Carbonate marker unit (Castle Peak reservoir)

Core Description by:  S. Robert Bereskin
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

4738-4766:  Shale, medium-brown to dark brown-black,
organic rich, pyritic and phosphatic in places, dolomitic,
obvious source bed.  Zones comparatively rich in dolomite are
light to medium-brown and microfractured (mostly vertical).  Very
thin laminations appear to contain allochems of compacted
intraclasts and/or ostracodes.  Some fish scales (phosphate) and
nodules.

4766-4768:  Dolomite, medium-brown, interlaminated with shale,
dark-brown to black.  Sequence becoming more brown and dolomitic
and oil stained with shale passing into abundant carbonate at 4768
feet, dolomitic shale at 4768 feet.

4768-4769:  Shale interlaminated with bioclastic limestone,
some microstromatolites and phosphate debris.

4769-4796:  "Carbonate reservoir. "  Carbonate shoal of varying
compositions:  ostracodes and ooids dominate to 4771 feet,
Turriform gastropods below 4772 feet, muddy skeletal clasts at
4772 feet,  gray to green mudstone, oil stained interval from 4772.5-
4777.5 feet appears to be algal limestone, medium-brown due to
oil staining.  Skeletal debris with stromatolite at 4277 feet,  pisolitic
 limestone from 4777.5-4781 feet, irregular pisoids, locally  leached,
small coal zone at 4790-4791.

4796-4810.5:  Sandstone and siltstone, medium brown to gray,
almost structureless except for rare, thin dark-gray siltstone/mudstone
intervals at top of fining-upward sequences.  Grain size is dominantly
very fine but siltstone and fine-grained intervals are present.  Eroded
contact at 4810.5 feet, rip-up clasts near base.

4810.5-4816:  Mudstone, light-gray, dolomitic, locally calcareous,
sandy and bioturbated near top, traces of soft-sediment
deformation.

4816-4817:  Mudstone.  Bottom of core is Wasatch Tongue,
mottled red and green.

REMARKS

EXPLANATION

LITHOLOGY

Sandstone

Siltstone

Shale

Mudstone

Coal

Dolomitic Mudstone

Dolomitic Shale

Limestone

Dolomite

PHYSICAL STRUCTURES

-     Planar Lamination

-    Algal Organic Framework

LITHOLOGIC ACCESSORIES

-     Dolomitic -     Pyrite -     Oolites

-     Pisolites -     Concretion/Nodule

ICHNOFOSSILS

-     Rootlets

FOSSILS

-     Algal Stromatolite -     Gastropods -     Ostracods

-    Fractures -     Soft-Sediment
Deformation

-   Bioturbation

-     Fish Scales (phosphate)

Conventional Core

-    Scour
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

FOSSILS

4690-4696:  Limestone, medium dark-gray, mudstone to packstone
argillaceous, containing abundant pelecyopods, gastropods and
ostracods in form of localized depositional coquinas, organic rich,
pyritic in places.

4696-4701:  Mudstone, medium dark-gray, dolomitic with
ostracods and more abundant pyrite at 4696 feet, units are
locally planar to wavy laminated, with isolated fish scales (phosphate)
debris, sitly in part.

4701-4706:  Shale or mudstone, medium dark-gray, slightly dolomitic,
increased lamination, varved, alternated  with dolomitic interlamination
of more brown shades, local microfractures in dolomitic laminations,
local desiccation features in dolomite, some brown laminations
consist of compacted ostracods and/or intraclasts, very gradational
to grain-supported dolomitic limestone at top of underlying carbonate
bench.

4706-4711:  Limestone, dolomitic, carbonate bench is shallowing,
upward sequence from molluscan mudstones to wackestones to
ostracodal grainstones/packstones.

4711-4718.5:  Mudstone, medium-gray and brown, alternating with
intraclastic limestone, very gradational, planar laminations,
burrows.

4718.5-4724.5:  Interlaminated sequence as above, but contains
more grain-supported intraclasts and ostracods, tight.

4724.5-4726:  Shale, dolomitic.

4726-4735:  Limestone, alternation of oolitic, ostracodal, intraclastic
grain-supported wackestone with laminated muddy, molluscan
carbonate sediment, porosity locally developed with  corresponding
oil stain, thinly bedded lithologies of cyclical nature conducive to
short vertical fractures in brittle lithology, geophysical log character
typical of interlaminated or interbedded lithologies, some beds
dolomitic.

4735-4737:  Mostly sandstone, very fine grained, mixed assemblage.

4737-4739:  Mudstone, medium-gray, dolomitic, small pyritic blobs
throughout, faintly laminated.

4739-4746:  Lost core.

4746-4747:  Mudstone, medium-gray, dolomitic, small pyritic wisps,
faintly laminated, abundant ostracods/ pelecypod coquina at
base.

4747-4752:  Limestone, medium brown-gray, ostracodal, thinly
bedded, alternated with tan dolomitic limestone containing
intraclasts and ooids, small erosional breccias.

4752-4766.5:  Mudstone, dolomitic, some thin silty
sandstone interbeds with abundant soft-sediment deformation,
locally present stylolites 4752-4754 feet, some organic wisps,
local pyrite.

4766.5-4769:  Limestone, packstone, bottom 2 feet are dark-gray
mudstone, organic rich, ostracods, pyritic, oolitic.

4769-4773.5:  Limestone, ostracodal, grainstone, thin bedded,
underlain by intraclastic packstone overlying molluscan
wackestone, some argillaceous limestone, shallowing upward cycle.

4773.5-4780:  Mudstone, medium dark-gray, dolomitic, scattered
ostracods, pyritic in places, local siltstone.

4780-4786.5:  Mudstone, medium dark-gray, calcareous, containing
scattered and locally concentrated transported molluscan
assemblage, pyritic and fish scales (phosphate) in places, very rare
laterally discontinuous and thin sand pods.

4786.5-4790:  Limestone, medium-gray to light-brown, thin bedded,
 includes ostracodal grainstone, intraclastic packstone, dolomitic
desiccation polygons, and interlaminated gray and brown material
of mixed lithology.

4790-4804:  Mudstone, medium-gray,calcareous, molluscan
assemblages from 4790-4792 feet, pyritic in places.

4804-4812:  Limestone, packstone/grainstone, planar bedding,
lower part consists of mostly calcareous mudstone, very fine
grained sandstone and silty mudstone.
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LITHOLOGY
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-    Bioturbation
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ICHNOFOSSILS

-     Fish Scales (phosphate)

-     Vertical Burrows

Island 16
NE1/4SW1/4 section 11,
T.10 S., R. 18 E., SLBL

Uteland Butte Field
API:  43-047-31505

Depth: 4,690 - 4,812 feet
Interval:  LGR 5-LGR 1 (Uteland Butte reservoir)

Core Description by:  S. Robert Bereskin
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Desert Spring 11-20-10-17 (core 1)
NE1/4SW1/4 section 20,
T. 10 S., R. 17 E., SLBL

Wildcat
API:  43-013-32088

Depth:  4,970 - 5,030 feet
Interval:  LGR 4 - LGR 2 (Uteland Butte Reservoir)

Core Description by:  S. Robert Bereskin
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GRAIN SIZE
PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

4971-4972.3:  Limestone, ostracodal, mud and grain supported,
interlaminated with mixed rock (siliciclastics and carbonate
debris), oil stained and partially porous, cemented with sparry
calcite.

4972.3-4976:    Limestone, wackstone/mudstone, permeability low,
contains fresh water pelecypods and gastropods with distinct
laminae.

4976-4981:  Limestone, light-gray, contains alternation of siliciclastics,
ostracodes with carbonate mud,  thin laminae, lamination is planar
to slightly undulose, calcareous/dolomitic, some loading on
microscopic scale, grading more obvious at 4980-4981 feet, isolated
breccia clasts.

4981-4991:  Laminated fabric continues planar to slightly undulose,
at least three different lithologic types are present:  1) mudstone,
dark-gray, dolomitic, with or without ostracodes, 2) limestone, light-
gray, packstone/grainstone, ostracodal (compacted and/or
noncompacted),  3) mudstone, brown gray, calcareous, microporous
in part.  Scoured surface above which a 2-foot bed of ostracodal
packstone exists, reworked skeletal clasts, pelecypodal fragments,
partially open fractures, subvertical to subhorizontal.

4991-5003:  Limestone, grainstone/packstone interbedded with
mudstone and silty muds, ostracodes, intraclasts, ooliths, open
fractures, porous, most of interval is light-gray, irregular laminations,
bioturbated in places, mixed rock consists of both immature sand
and biotic elements, hot gamma ray.

5003-5017:  Mudstone to siltstone, medium gray, laminated, tight,
micaceous, calcite cemented and bioturbated in places, local muddy
carbonate or very fine grained sandstone, sandstone is lighter gray,
loaded into underlying mudstone and is more visibly bioturbated,
locally pyritic.

5017-5029.5:  Limestone, packstone/grainstone in upper half,
comprised mostly of ooliths and superficial ooliths, oil stained but
tight due to sparry calcite cement, some ostracods and reworked
carbonate fragments, some very fine grained sandstone 5021-
5021.5, some porosity in sandstone, rip-ups, climbing ripples.
Lower half consists of interbedded very fine grained sandstone
and silty mudstone.

REMARKS

EXPLANATION

LITHOLOGY
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PHYSICAL STRUCTURES
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LITHOLOGIC ACCESSORIES
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DPHI - Density Porosity
CORR - Density Correction
md - Millidarcies
Box - Core Box Photo
SLBL - Salt Lake Base Line
API - American Petroleum
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GRAIN SIZE PHYSICAL STRUCTURES

ACCESSORIES

ICHNOFOSSILS

FOSSILS

5100-5119.5:  Mudstone,  medium-gray, calcareous, laminated,
with interlaminated light-gray, fine-grained, calcareous
sandstone, sandstone is impure, weakly oil stained,
incompletely rippled, intermittent bioturbation,
pyritic in part, tight.

5119.5-5123.5:  Sandstone,  light-gray, very fine to fine-grained,
angular, impure, moderately sorted, cherty, carbonate fragments
are reworked and broken, interbedded with ostracodal limestone,
superficial ooids are also present, modest moldic porosity in some
ostacodal intervals.

5123.5-5128.3:   Mudstone and calcareous mudstone, planar
laminated.

5128.3-5137.2:  Limestone, ostracode rich, interlaminated with
other sandstone and mudstone lithology especially at top, most
samples are tight, only localized porosity on a lamination scale,
oil trapped by stylolite, forms carbonate bench.

5137.2-5150:  Mudstone or shale, medium dark-gray, non-calcareous,
friable, overlying light-gray sitlstone or very fine grained calcareous
sandstone, almost structureless, sandstone is locally medium-gray,
appears well sorted, somewhat angular, pyritic and tight.
Siltstone/sandstone also contains rare shell fragments, carbonaceous
remnants, bioturbation and faint lamination.
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Desert Spring 11-20-10-17 (core 2)
NE1/4SW1/4 section 20,
T. 10 S., R. 17 E., SLBL

Wildcat
API:  43-013-32088

Depth:  5,100 - 5,150 feet
Interval:  LGR 1 (Uteland Butte reservoir)
Core Description by:  S. Robert Bereskin
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APPENDIX B 
 

ROUTINE CORE ANALYSIS DATA 
 
 

Well location data for the routine core analysis data set.  Data from Utah Division Oil, 
Gas and Mining well records. 
Well 
Number 

Location: Section, Township,  
Range, Salt Lake Base Line and Meridian API Number Map Number 

(figure 1 and table 1) 
10-34 Sec. 34, T. 8 S., R. 16 E., SLBLM 43-013-31371 - 
11-16H Sec. 16, T. 9 S., R. 17 E., SLBLM 43-013-30616 - 
33-8 Sec. 8, T. 9 S., R. 17 E., SLBLM 43-013-31427 13 
34-8 Sec. 8, T. 9 S., R. 17 E., SLBLM 43-013-30778 14 
41-8 Sec. 8, T. 9 S., R. 17 E., SLBLM 43-013-30741 - 
5-33 Sec. 33, T. 8 S., R. 16 E., SLBLM 43-013-31435 - 
1-26 Sec. 26, T. 8 S., R. 16 E., SLBLM 43-013-31767 - 
15-24B Sec. 24, T. 9 S., R. 19 E., SLBLM 43-047-32420 19 
2-25 Sec. 25, T. 5 S., R. 5 W., UBLM 43-013-31833 1 
9-34 Sec. 34, T. 8 S., R. 16 E., SLBLM 43-013-31407 - 
10-34 Sec. 34, T. 8 S., R. 16 E., SLBLM 43-013-31371 - 
12-35 Sec. 35, T. 8 S., R. 16 E., SLBLM 43-013-30744 - 
12-4 Sec. 4, T. 9 S., R. 16 E., SLBLM 43-013-30699 - 
15-17 Sec. 17, T. 9 S., R. 19 E. SLBLM 43-047-31002 18 
23-25 Sec. 25, T. 8 S., R. 17 E., SLBLM 43-047-32529 9 
33-11J Sec. 11, T. 9 S., R. 16 E., SLBLM 43-013-31451 11 
3A-35 Sec. 35, T. 8 S., R. 16 E., SLBLM 43-013-30608 7 
5-33 Sec. 33, T. 8 S., R. 16 E., SLBLM 43-013-31435 - 
6-32 Sec. 32, T. 8 S., R. 17 E., SLBLM 43-013-30748 10 
6-35 Sec. 35, T. 8 S., R. 16 E., SLBLM 43-013-30751 6 
13-32 Sec. 32, T. 8 S., R. 16 E., SLBLM 43-013-31112 - 
14A-28 Sec. 28, T. 8 S., R. 16 E., SLBLM 43-013-30792 2 
16 Sec. 11, T. 10 S., R. 18 E., SLBLM 43-047-31505 20 
34-5 Sec. 5, T. 9 S., R. 17 E., SLBLM 43-047-30721 12 
11-20-10-17 Sec. 20, T. 10 S., R. 17 E., SLBLM 43-013-23088 21 
 

 



 

 
Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
10-34 4488 4488 12.3 1.2  - 53.3 22.1 2.66 16.5 18 Beluga 
11-16H 4585.5 4585 5.4 0.04  - 62.4 13.4 2.67 2 9 Beluga 
11-16H 4355.5 4355 3.4 0.01  - 0 95.3 2.68 6 17 Beluga 
11-16H 4354.5 4354 3.6 0.01  - 0 86.6 2.69 7.5 15 Beluga 
11-16H 4349.5 4349 1.9 0.01  - 0 91.1 2.77 30 30 Beluga 
11-16H 4348.5 4348 1.4 0.01  - 0 73.9 2.67 30 30 Beluga 
11-16H 4347.5 4347 1.9 0.01  - 0 52 2.68 20 20 Beluga 
33-8 4350 4350 6.6 0.03  - 26.9 41.9 2.67 7.5 8 Beluga 
33-8 4315 4315 13.3 3.4  - 51.6 42.7 2.66 13 13 Beluga 
33-8 4109 4109 16.9 16  - 45 52.8 2.66 18 18 Beluga 
33-8 4114 4114 15.1 8.9  - 46.5 50.6 2.66 17 17 Beluga 
33-8 4141.5 4141 13.2 2.5  - 49.6 43.8 2.66 15 15 Beluga 
33-8 4142 4142 10.8 0.43  - 42.2 27.6 2.67 16 16 Beluga 
33-8 4546 4546 6.1 0.02  - 57.4 26.5 2.68 4 7 Beluga 
33-8 4536 4536 11.5 0.31  - 67.6 10.3 2.67 14 14 Beluga 
33-8 4401 4401 24.6 122  - 30 63.1 2.77 15.5 19.5 Beluga 
34-8 4066.5 4067 2.3 0.01  - 0 73.1 2.67 5 10 Beluga 
34-8 4064.5 4065 11.3 11  - 32.3 17.1 2.66 6 12 Beluga 
34-8 4071.5 4072 1.2 0.01  - 0 46.1 2.69 9 17 Beluga 
34-8 4065.5 4066 9.9 2.35  - 40.7 28.5 2.66 6 10.5 Beluga 
34-8 4085.5 4086 12.7 5.34  - 39.4 12.1 2.67 11 13 Beluga 
34-8 4086.5 4101 9.1 2.15  - 48.5 24.2 2.66 4 11 Beluga 
34-8 4101.5 4102 2.5 0.01  - 0 68.4 2.7 3.5 9.5 Beluga 
34-8 4063.5 4064 11 1.04  - 26.7 20.1 2.66 10 13 Beluga 
34-8 4062.5 4063 8 0.63  - 33.4 12.5 2.66 13 14.5 Beluga 
34-8 4076.5 4077 1.3 0.01  - 0 48.1 2.78 2 11 Beluga 
34-8 4077.5 4078 1.8 0.01  - 0 55.6 2.8 0 10 Beluga 
34-8 4079.5 4080 4.8 0.01  - 28.5 52.9 2.66 4 11 Beluga 
34-8 4080.5 4081 7.1 0.49  - 23.3 54.3 2.66 6 15 Beluga 
34-8 4102.5 4103 3.9 0.01  - 0 75.7 2.69 4 9.5 Beluga 
34-8 4061.5 4062 12.8 2.52  - 32.7 16.1 2.66 11 15.5 Beluga 
34-8 4081.5 4082 9.5 1.67  - 30.4 11.4 2.66 5 14 Beluga 
34-8 4058.5 4059 9.8 1.99  - 34.2 34.2 2.67 14 16 Beluga 
34-8 4057.5 4058 10.7 0.93  - 40.7 15.4 2.65 15 16 Beluga 
34-8 4056.5 4057 12.2 1.83  - 40.3 26.3 2.66 14 15 Beluga 
34-8 4055.5 4056 10.5 0.78  - 31.7 26.5 2.65 13.5 15 Beluga 
34-8 4054.5 4055 9.9 1.5  - 34.9 20.1 2.65 13.5 15 Beluga 
34-8 4053.5 4054 5.5 0.02  - 38 13.1 2.66 12 16 Beluga 
34-8 4052.5 4053 4.3 0.05  - 53.5 23.4 2.65 8 13 Beluga 
34-8 4051.5 4052 6.9 0.12  - 50.2 13.2 2.65 7 11 Beluga 
34-8 4083.5 4084 11.9 2.11  - 29.3 28.1 2.66 7 10.5 Beluga 
34-8 4084.5 4085 11.9 2.93  - 30.1 9.5 2.66 5.5 10 Beluga 
34-8 4082.5 4083 10 1.58  - 29.3 11 2.65 8 13 Beluga 
34-8 4060.5 4061 12.4 3.25  - 34.1 17.1 2.67 10 15 Beluga 
34-8 4059.5 4060 13.9 5.12  - 43.1 13.9 2.67 12 15 Beluga 
34-8 4050.5 4051 8.4 2.11  - 50.6 16.9 2.66 8 10.5 Beluga 
41-8 4113.5 4113 5.9 0.2  - 41.4 35.9 2.66 12.5 14.5 Beluga 
41-8 4114.5 4114 8.4 0.5  - 37.3 29.3 2.65 13 14.5 Beluga 
41-8 4111.5 4111 6.9 0.01  - 51.1 32.7 2.66 12 15 Beluga 
41-8 4127.5 4127 10.5 0.69  - 25 14 2.65 10 12.5 Beluga 
41-8 4128.5 4128 9.7 0.7  - 30.8 15.4 2.65 6 12 Beluga 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
41-8 4129.5 4129 10.2 1.02  - 48.5 15.5 2.65 2 9 Beluga 
41-8 4130.5 4130 8.6 1.14  - 50.9 18.5 2.65 0 7 Beluga 
41-8 4131.5 4131 7.8 0.62  - 49.3 24.7 2.65 4 8 Beluga 
41-8 4132.5 4132 6.2 0.32  - 51.3 25.7 2.65 7 16.5 Beluga 
41-8 4133.5 4133 2.5 0.82  - 25.6 61.4 2.66 9 14.5 Beluga 
41-8 4134.5 4134 1 0.01  - 41.1 47 2.78 10.5 14 Beluga 
41-8 4135.5 4135 0.7 0.42  - 0 86.5 2.68 9 12 Beluga 
41-8 4137.5 4137 9.5 1.09  - 34.7 16.2 2.68 12 14 Beluga 
41-8 4138.5 4138 11.5 1  - 35.9 12.6 2.67 14 15.5 Beluga 
41-8 4112.5 4112 2.6 0.01  - 46.7 35 2.65 11.5 14 Beluga 
41-8 4126.5 4126 9.1 0.77  - 36.4 17.3 2.65 11 13 Beluga 
41-8 4125.5 4125 9.6 1.1  - 37.8 26 2.65 13 14 Beluga 
41-8 4124.5 4124 9.1 0.57  - 41.6 28.6 2.65 13.5 15 Beluga 
41-8 4123.5 4123 9 0.67  - 45 25.7 2.65 13.5 15 Beluga 
41-8 4122.5 4122 10.6 0.64  - 36.4 20.2 2.66 13.5 15 Beluga 
41-8 4139.5 4139 12.2 1.64  - 38.9 10.6 2.66 14 15.5 Beluga 
41-8 4140.5 4140 2.8 0.01  - 39.6 28.3 2.66 14 15 Beluga 
41-8 4141.5 4141 11.7 0.83  - 32.3 12.7 2.66 14.5 16 Beluga 
41-8 4142.5 4142 10.7 0.58  - 29.1 13.7 2.65 15 17 Beluga 
41-8 4143.5 4143 11.1 0.84  - 25.5 13.6 2.66 15.5 17 Beluga 
41-8 4115.5 4115 9.9 0.26  - 37.3 23.3 2.66 13 15 Beluga 
41-8 4121.5 4121 10.2 0.8  - 35.6 25.4 2.66 13 15 Beluga 
41-8 4120.5 4120 9 0.63  - 31.6 19.8 2.66 12 14.5 Beluga 
41-8 4119.5 4119 10.2 1.12  - 31 19.4 2.66 13 15 Beluga 
41-8 4118.5 4118 9.6 0.86  - 34.7 16.3 2.65 13 15 Beluga 
41-8 4117.5 4117 10.9 2.36  - 35.7 21 2.67 13 15 Beluga 
41-8 4144.5 4144 10.4 0.27  - 46.9 9.4 2.66 14 16 Beluga 
41-8 4145.5 4145 12.8 1.69  - 33.6 16 2.66 9 17 Beluga 
41-8 4146.5 4146 13.7 3.21  - 49.6 9.4 2.66 10 15 Beluga 
41-8 4147.5 4147 15 5.74  - 27.2 19.2 2.66 11.5 13 Beluga 
41-8 4148.5 4148 20.5 10  - 35.8 11.9 2.66 13 14 Beluga 
41-8 4149.5 4149 2.6 0.01  - 37.1 32.6 2.7 14 15 Beluga 
41-8 4150.5 4150 8.1 0.38  - 39.5 31 2.66 14 15.5 Beluga 
41-8 4151.5 4151 9.5 0.33  - 36.4 22.8 2.65 13 15.5 Beluga 
41-8 4152.5 4152 9.7 0.73  - 31.8 14.4 2.66 13 16.5 Beluga 
41-8 4153.5 4153 9.2 0.62  - 36.6 10 2.66 13.5 16 Beluga 
41-8 4154.5 4154 9.9 0.46  - 30.4 15.2 2.66 14 16 Beluga 
41-8 4155.5 4155 9.8 0.76  - 36.4 12.1 2.66 14 16 Beluga 
41-8 4116.5 4116 9.2 0.64  - 44.5 28.8 2.66 13 15 Beluga 
41-8 4156.5 4156 12.7 3.78  - 47.2 9.7 2.68 12 14 Beluga 
41-8 4157.5 4157 12.6 4.43  - 37.7 11.5 2.67 10 12 Beluga 
41-8 4158.5 4158 12.7 5.54  - 43.7 10.9 2.67 8 14 Beluga 
41-8 4159.5 4159 11 2.32  - 40.8 9.8 2.66 6 16 Beluga 
5-33 4666 4666 12.81 5.775  -     2.65 15.5 16 Beluga 
10-34 5880 5880 13.7 9.6  - 34.1 27.6 2.65 15.5 17 CP 
10-34 5961 5961 9.7 0.26  - 18 45.3 2.65 11.5 12 CP 
10-34 5920 5920 7.9 0.1  - 41.4 32.8 2.69 9 11 CP 
10-34 5956 5956 9.2 0.22  - 19.9 46.3 2.66 11 11.5 CP 
10-34 5924 5924 9.1 0.12  - 43.4 32.9 2.66 10 12 CP 
1-26 5310.5 5310 1.8 126 114 0 90.4 2.71 6 18 CP 
1-26 5309.5 5309 2.1 0.001 0.01 0 95.2 2.7 8 19 CP 
1-26 5308.5 5308 2.2 0.01 0.001 0 94.9 2.71 10 21 CP 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
1-26 5296.5 5296 7.4 0.22 0.01 25.3 45.9 2.67 10 12.5 CP 
1-26 5295.5 5295 6.9 0.73 0.01 29.5 40.1 2.67 9 12 CP 
1-26 5294.5 5294 9.2 274 243 30.3 30.2 2.68 11 13 CP 
1-26 5293.5 5293 8.8 0.18 0.06 34.7 30.2 2.66 11 13 CP 
1-26 5312.5 5312 2.6 413 365 0 92.1 2.72 6 19 CP 
1-26 5307.5 5307 3.9 0.16 0.01 0 94.6 2.71 6 19 CP 
1-26 5290.5 5290 8 4.2 0.03 29.9 37.2 2.66 12 14 CP 
1-26 5289.5 5289 9.1 0.88 0.21 34.3 29.9 2.66 11 13 CP 
1-26 5288.5 5288 8.9 0.22 0.22 34.8 32 2.65 10 13 CP 
1-26 5287.5 5287 8.9 14 0.15 35.1 30.7 2.67 11 13.5 CP 
1-26 5286.5 5286 7.5 0.12 0.07 26.5 41.1 2.66 12 13.5 CP 
1-26 5285.5 5285 9.3 0.23 0.18 32.9 29.2 2.65 11 13.5 CP 
1-26 5284.5 5284 10.2 174 0.53 37.8 26 2.67 11 13 CP 
1-26 5283.5 5283 9.2 0.19 0.16 32.9 30.1 2.65 10 13 CP 
1-26 5282.5 5282 8.6 0.14 0.13 27.7 36.5 2.64 7 13.5 CP 
1-26 5273.5 5273 5.7 5.4 0.03 6.7 76.7 2.68 6 13 CP 
1-26 5291.5 5291 8.7 0.17 0.1 35.5 32.1 2.65 11 13 CP 
1-26 5292.5 5292 7.8 0.21 0.05 37.6 38 2.66 11.5 13 CP 
1-26 5276.5 5276 4.4 0.19 0.08 0 93.6 2.68 6 10 CP 
1-26 5275.5 5275 4.5 0.95 0.04 0 89.2 2.68 6 9.5 CP 
1-26 5281.5 5281 9.2 0.17 0.15 31.8 31.2 2.65 6 12 CP 
1-26 5280.5 5280 9.5 0.12 0.13 30.3 34 2.65 7 10.5 CP 
1-26 5279.5 5279 8.4 0.06 0.06 26.3 43.1 2.65 8 10.5 CP 
1-26 5278.5 5278 8.1 0.06 0.05 22.1 51 2.65 6 10 CP 
1-26 5277.5 5277 3.2 0.06 0.001 6.2 91.3 2.67 5 10 CP 
1-26 5274.5 5274 5.2 0.06 0.03 7.1 77.1 2.64 6 11 CP 
1-26 5272.5 5272 4 0.02 0.01 0 84.7 2.68 4 12 CP 
1-26 5271.5 5271 3.8 0.01 0.001 0 72.9 2.69 2 9.5 CP 
1-26 5270.5 5270 3.7 0.001 0.001 0 89.3 2.68 2 9.5 CP 
1-26 5269.5 5269 3.9 0.01 0.001 0 86.2 2.68 2 9.5 CP 
1-26 5268.7 5268 4.3 0.001 0.001 0 89.3 2.71 2 9.5 CP 
1-26 5267.2 5267 5.5 0.31 0.08 0 95.5 2.72 3 10 CP 
1-26 5266.5 5266 4 1.3 0.001 0 96.4 2.71 6 9 CP 
15.24B 4798.5 4796 3 0.01  -  -  - 2.68 0 5 CP 
15-24B 4771.5 4769 1.9 0.03  -  -  - 2.71 0 6 CP 
15-24B 4810.5 4808 7.8 0.16  -  -  - 2.63 0 12.5 CP 
15-24B 4774.5 4772 7.2 1  -  -  - 2.75 0 8 CP 
15-24B 4800.5 4798 4.1 0.02  -  -  - 2.69 0 7 CP 
15-24B 4772.5 4770 11.2 3.4  -  -  - 2.67 3 10.5 CP 
15-24B 4779.5 4777 5.6 0.12  -  -  - 2.67 0 0 CP 
15-24B 4789.5 4787 0.8 0.02  -  -  - 2.66 3 6.5 CP 
15-24B 4778.5 4776 7.7 0.57  -  -  - 2.64 0 0 CP 
15-24B 4775.5 4773 10.3 0.7  -  -  - 2.69 0 4 CP 
15-24B 4797.5 4795 4.4 0.03  -  -  - 2.66 0 4 CP 
15-24B 4773.5 4771 15.6 4.1  -  -  - 2.68 1 9 CP 
15-24B 4799.5 4798 6.2 0.06  -  -  - 2.67 0 7 CP 
15-24B 4791.5 4789 0.9 0.03  -  -  - 2.7 0 2 CP 
15-24B 4796.5 4794 3.7 0.05  -  -  - 2.54 0 4.5 CP 
15-24B 4768.5 4766 4.9 0.05  -  -  - 2.3 16 16 CP 
15-24B 4776.5 4774 10.2 0.62  -  -  - 2.69 0 3.5 CP 
15-24B 4808.5 4806 11.4 2.6  -  -  - 2.63 7 13 CP 
15-24B 4786.5 4784 0.6 0.02  -  -  - 2.7 0 0 CP 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
15-24B 4785.5 4783 0.5 0.001  -  -  - 2.69 0 0 CP 
15-24B 4780.5 4778 0.6 0.02  -  -  - 2.7 0 0 CP 
15-24B 4781.5 4779 1.6 0.01  -  -  - 2.74 0 0 CP 
15-24B 4769.5 4767 8.1 3.2  -  -  - 2.71 -6 7 CP 
15-24B 4783.5 4781 1.3 0.02  -  -  - 2.69 0 0 CP 
15-24B 4784.5 4782 4.2 0.04  -  -  - 2.67 0 0 CP 
15-24B 4770 4768 1.6 0.03  -  -  - 2.7 0 1.5 CP 
15-24B 4787.5 4785 0.4 0.02  -  -  - 2.68 0 0 CP 
15-24B 4792.5 4790 0.1 0.02  -  -  - 2.68 0 2.5 CP 
15-24B 4803.5 4801 5.8 0.14  -  -  - 2.79 1 8.5 CP 
15-24B 4793.5 4791 0.9 0.53  -  -  - 2.69 0 5 CP 
15-24B 4788.5 4786 4.3 0.12  -  -  - 2.69 1 5 CP 
15-24B 4794.5 4792 0.3 0.02  -  -  - 2.74 0 9 CP 
15-24B 4795.5 4793 1.6 0.04  -  -  - 2.54 0 6 CP 
15-24B 4790.5 4788 0.8 0.11  -  -  - 2.36 0 2.5 CP 
15-24B 4809.5 4807 9 0.57  -  -  - 2.61 5 12 CP 
15-24B 4798.5 4797 4.9 0.03  -  -  - 2.65 0 6 CP 
15-24B 4777.5 4775 0.1 0.02  -  -  - 2.69 0 3 CP 
15-24B 4801.5 4799 6.4 0.1  -  -  - 2.71 0 7 CP 
15-24B 4802.5 4800 5.8 0.08  -  -  - 2.72 0 7 CP 
15-24B 4807.5 4805 10.8 1.8  -  -  - 2.63 7.5 13 CP 
15-24B 4804.5 4802 6.8 0.23  -  -  - 2.69 1 8.5 CP 
15-24B 4805.5 4803 7.7 0.56  -  -  - 2.66 2 9.5 CP 
15-24B 4806.5 4804 9.4 0.93  -  -  - 2.65 6 12 CP 
15-24B 4782.5 4780 1.5 0.02  -  -  - 2.69 0 0 CP 
2-25 5536.7 5541 9.7 0.06  - 8.4 45.9 2.66 9.5 11.5 CP 
2-25 5533.9 5538 6.3 0.022  - 10.4 46.6 2.67 9 11.5 CP 
2-25 5535.4 5540 7.7 0.061  - 9.2 41.6 2.67 9 11.5 CP 
2-25 5531.5 5535 6 0.004  - 10.4 52.2 2.67 8 12 CP 
2-25 5530.2 5534 7.8 0.042  - 11.2 51.4 2.66 24 19 CP 
2-25 5529.1 5533 6.8 0.027  - 15.3 38.3 2.66 28 23 CP 
2-25 5532.7 5537 10.3 0.335  - 8.9 28.8 2.66 8 12.5 CP 
2-25 5539.8 5544 8.8 0.053  - 7.8 31 2.65 11.5 14 CP 
2-25 5538.4 5542 7 0.039  - 11.6 36.4 2.64 11.5 14 CP 
2-25 5540.7 5545 4.8 0.014  - 12.5 40.6 2.66 11.5 14 CP 
2-25 5528.1 5532 9 0.315  - 13.5 44.3 2.66 14 16 CP 
33-8 5458.5 5456 10.4 0.51 0.38 53.6 12.8 2.65 12 12 CP 
33-8 5455.5 5453 8.8 0.25 0.17 47.8 18.3 2.68 9 9.5 CP 
33-8 5459.5 5457 10 0.39 0.33 52.1 14 2.67 10 11 CP 
33-8 5453.5 5451 6.9 0.17 0.01 45.7 27.2 2.71 10 10.5 CP 
33-8 5452.5 5450 9.8 0.28 0.17 51.2 14.5 2.68 11 11 CP 
33-8 5451.5 5449 10.4 0.53 0.46 50.6 13.3 2.65 10.5 11 CP 
33-8 5454.5 5452 10.2 0.51 0.19 49 16.5 2.67 9.5 10 CP 
33-8 5448.5 5446 6.5 0.16 0.01 45.6 33.5 2.66 13.5 13.5 CP 
33-8 5461.5 5459 4.9 0.1 0.01 44.1 30.6 2.67 10 10.5 CP 
33-8 5447.5 5445 9.8 0.46 0.29 52.2 15.3 2.64 13.5 13.5 CP 
33-8 5446.5 5444 8.9 0.56 0.08 49.8 21 2.64 12 12 CP 
33-8 5445.5 5443 7.6 0.27 0.08 55.5 16.8 2.65 7 9 CP 
33-8 5444.5 5442 10.2 0.59 0.49 49.1 15.5 2.64 6 8 CP 
33-8 5442.5 5440 11.3 1.3 1 50.5 10.6 2.64 7 7.5 CP 
33-8 5440.5 5438 9 0.52 0.96 45.8 22.4 2.65 4 6.5 CP 
33-8 5456.5 5454 7.8 0.12 0.01 47.8 19.8 2.69 12 12 CP 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
33-8 5457.5 5455 8.4 0.2 0.11 46.8 20.1 2.66 13 13 CP 
33-8 5441.5 5439 11 1.4 2.4 49.4 14.9 2.63 5 7 CP 
33-8 5443.5 5441 11.5 2.1 1.6 51.9 10.1 2.63 7 8 CP 
33-8 5446 5446 6.9 0.77  - 46.1 31.1 2.64 13.5 13.5 CP 
33-8 5462 5462 8.3 0.17  - 54 19.6 2.68 12 12 CP 
33-8 5455 5455 11.5 0.67  - 43.4 19.1 2.66 13 13 CP 
41-8 5487.5 5487 2.9 0.03  - 29.2 38.9 2.66 4 8 CP 
41-8 5488.5 5488 2.2 0.01  - 0 87.7 2.68 2 11 CP 
41-8 5486.5 5486 5.4 0.11  - 46 23 2.65 6 7.5 CP 
41-8 5480.5 5480 4.6 0.01  - 3.8 91.5 2.72 2 15 CP 
41-8 5479.5 5479 1.7 0.01  - 3.6 72.5 2.73 2 12 CP 
41-8 5478.5 5478 2.8 0.01  - 4.9 87.9 2.69 2 11 CP 
41-8 5477.5 5477 2.1 0.01  - 22.6 60.3 2.71 2.5 8 CP 
41-8 5485.5 5485 7 0.24  - 40.2 23 2.65 7 9 CP 
41-8 5484.5 5484 3.4 0.06  - 45.2 18.1 2.66 8 10 CP 
41-8 5476.5 5476 1.9 0.01  - 42 33.6 2.72 2 6 CP 
41-8 5475.5 5475 1.7 0.01  - 19.7 52.5 2.71 1 5.5 CP 
41-8 5474.5 5474 2.4 0.01  - 37.7 41.9 2.66 2 5.5 CP 
41-8 5473.5 5473 2.9 0.09  - 21.3 34.1 2.67 5 7 CP 
5-33 5918 5918 10.17 0.683  -  -  - 2.66 3 9 CP 
5-33 5922 5922 8.96 0.141  -  -  - 2.65 10 12 CP 
5-33 6028 6028 4.24 0.013  -  -  - 2.76 3 8 CP 
5-33 5931 5931 9.51 0.108  -  -  - 2.67 9 11.5 CP 
5-33 6054 6054 7.33 0.036  -  -  - 2.66 10 12.5 CP 
5-33 5993 5993 9.68 0.168  -  -  - 2.66 4 16 CP 
9-34 5903 5903 9.7 0.14  - 40.4 35.2 2.68 11 12 CP 
9-34 5857 5857 10.6 0.15  - 33.7 37.5 2.67 10 13 CP 
9-34 6093 6093 7.7 0.2  - 38.3 55.1 2.68 12 14 CP 
9-34 5862 5862 14 5  - 34.3 36.4 2.65 11.5 13.5 CP 
9-34 5858 5858 10 0.17  - 33.7 30.3 2.68 10 13 CP 
10-34 5007 5007 14 5.5  - 36 39.4 2.66 14 16 MB 
10-34 4998 4998 13.3 1.2  - 37.6 48.5 2.66 4 12 MB 
10-34 5006 5006 12.2 0.6  - 47.3 17.4 2.66 15 17 MB 
10-34 4989 4989 5.8 0.04  - 39.9 18.8 2.67 16 17.5 MB 
11-16H 4641.5 4641 1.5 0.02  - 0 29.2 2.68 6 15 MB 
11-16H 4636.5 4636 1 0.01  - 0 28.7 2.67 4 14 MB 
11-16H 4634.5 4634 1 0.01  - 0 52.4 2.68 8 16 MB 
11-16H 4633.5 4633 1.2 0.01  - 0 26.1 2.69 12 18 MB 
11-16H 4631.5 4631 0.7 0.01  - 0 57.7 2.68 2 11 MB 
11-16H 4630.5 4630 0.7 0.01  - 0 61.1 2.69 2 13 MB 
11-16H 4611.5 4611 1.9 0.01  - 0 60.4 2.68 6 14 MB 
11-16H 4610.5 4610 2.8 0.01  - 0 80.8 2.67 4 13 MB 
11-16H 4586.5 4586 1.5 0.01  - 0 51.4 2.72 4 11 MB 
11-16H 4587.5 4587 0.9 0.01  - 0 64.4 2.7 5 12 MB 
11-16H 4609.5 4609 0.9 0.01  - 22.6 52.8 2.66 1 11 MB 
11-16H 4608.5 4608 1 0.01  - 0 50.8 2.68 3 7.5 MB 
12-35 5009.5 5006 16.4 119  - 41.7 9.1 2.65 18 20 MB 
12-35 5022.5 5019 3.3 0.01  - 21.6 5.6 2.69 14 15 MB 
12-35 5020.5 5017 8.7 0.28  - 46.2 15 2.65 14 14 MB 
12-35 5019.5 5016 10.3 0.13  - 45.5 13.3 2.64 14 14 MB 
12-35 5023.5 5020 3 0.001  - 31.1 51.9 2.66 14 14 MB 
12-35 5019.5 5014 9.1 0.61  - 38.1 21.4 2.67 8 12 MB 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
12-35 5018.5 5015 10.3 0.66  - 44.5 16.2 2.65 14 15 MB 
12-35 5005.5 5002 9 0.47  - 37.9 11.8 2.66 12 13.5 MB 
12-35 5006.5 5004 3.9 0.001  - 48.1 26.2 2.68 10 15 MB 
12-35 5021.5 5018 5 0.01  - 48.8 19.6 2.65 12 12 MB 
12-35 5008.5 5005 16.5 127  - 31.6 12.1 2.64 12 20 MB 
12-35 5024.5 5021 2.5 0.001  - 33.9 52.2 2.68 12 12 MB 
12-35 5010.5 5007 9.6 2.2  - 44.8 8.5 2.66 18 19 MB 
12-35 5011.5 5008 9.4 2.4  - 40.1 11.5 2.66 15 15 MB 
12-35 5007.5 5004 4.4 0.001  - 0 86 2.71 7 18.5 MB 
12-35 5012.5 5009 9 0.33  - 45.9 11 2.66 14 14 MB 
12-35 5016.5 5013 5.6 0.01  - 26.7 57.9 2.72 7 10.5 MB 
12-35 5015.5 5012 6.8 0.12  - 57.3 17.9 2.65 7 10 MB 
12-35 5014.5 5011 2.8 0.001  - 58 21 2.66 5 11.5 MB 
12-35 5013.5 5010 2.8 0.001  - 38.6 49.7 2.74 8 12 MB 
12-4 4895.5 4895 2.1 0.01  - 35.2 56.3 2.7 13 14.5 MB 
12-4 4894.5 4894 1.2 0.01  - 70.2 20 2.68 14 15 MB 
12-4 4876.5 4876 2.6 0.01  - 4.5 90 2.64 6 13 MB 
12-4 4875.5 4875 2.7 0.01  - 9.5 85.2 2.65 7 12.5 MB 
12-4 4874.5 4874 3.2 0.01  - 27.2 66.4 2.66 6 11 MB 
12-4 4893.5 4893 4.6 0.03  - 54.6 13.7 2.66 14 15.5 MB 
12-4 4892.5 4892 6.8 0.49  - 30.3 15.2 2.66 12 16 MB 
12-4 4891.5 4891 7.4 0.04  - 46.1 25.9 2.67 9 15 MB 
12-4 4890.5 4890 8.2 0.6  - 53.8 28.3 2.68 8 12 MB 
12-4 4889.5 4889 7.6 0.06  - 47.4 27.1 2.68 10 12 MB 
12-4 4888.5 4888 7.6 0.06  - 40.8 29.9 2.66 13.5 13.5 MB 
12-4 4887.5 4887 6.9 0.03  - 38.5 31.3 2.66 10 14 MB 
12-4 4886.5 4886 11 0.49  - 37.1 16.9 2.65 7 12.5 MB 
12-4 4885.5 4885 9.4 0.1  - 38.6 21.4 2.68 7.5 11.5 MB 
12-4 4884.5 4884 7.5 0.29  - 38.3 29.8 2.68 8 12 MB 
12-4 4883.5 4883 2.6 0.01  - 28.9 47 2.67 7 11.5 MB 
12-4 4882.5 4882 6.2 0.29  - 59.7 18.6 2.67 5.5 12 MB 
12-4 4881.5 4881 7.5 0.13  - 36.7 20.6 2.67 5.5 12.5 MB 
12-4 4880.5 4880 6.9 0.06  - 32.5 23.8 2.65 6 13 MB 
12-4 4879.5 4879 6 0.09  - 45.1 35.5 2.65 6.5 11 MB 
12-4 4878.5 4878 5.9 0.07  - 50.5 33.7 2.65 6.5 11 MB 
12-4 4877.5 4877 4 0.02  - 50.4 19.2 2.66 6 13.5 MB 
12-4 4873.5 4873 3 0.01  - 26.5 64.9 2.65 4 8 MB 
12-4 4872.5 4872 2.8 0.01  - 31 55.1 2.67 3 9.5 MB 
12-4 4871.5 4871 2 0.01  - 9.4 84.5 2.67 3 11 MB 
15-17 4304.5 4313 5.1 0.01 5.1 0 85.6 2.69 4 12 MB 
15-17 4302.5 4311 10.5 0.22 10.5 0 71.6 2.67 3.5 11.5 MB 
15-17 4300.5 4309 3.6 0.01 3.6 0 61.1 2.67 4 7.5 MB 
15-17 4287.5 4296 13 40 17 29.1 37.8 2.68 13 16.5 MB 
15-17 4286.5 4295 12.6 29 11 23.2 42.7 2.68 16 18 MB 
15-17 4285.5 4294 12.8 21 31 29.2 29.3 2.67 15 18.5 MB 
15-17 4284.5 4293 12.5 4.11 1.65 29.4 35.3 2.68 15 19 MB 
15-17 4283.5 4292 11.7 1.66 0.45 7.6 69.1 2.67 14 17.5 MB 
15-17 4281.5 4290 14.4 27 22 29.1 31.8 2.66 16 19.5 MB 
15-17 4280.5 4289 15.8 42 28 29.5 29.5 2.65 19 21 MB 
15-17 4279.5 4288 15.8 49 44 29 30.3 2.65 20 21.5 MB 
15-17 4278.5 4287 16.7 42 49 28.8 36.3 2.65 21.5 23 MB 
15-17 4277.5 4286 15.6 28 21 26.8 40.7 2.65 20.5 23 MB 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
15-17 4276.5 4285 13.5 8.4 1.42 28.4 45.2 2.65 20.5 23 MB 
15-17 4275.5 4284 16.1 17 15 28.3 34.3 2.66 18.5 21.5 MB 
15-17 4274.5 4283 15.4 8.7 9.02 19.5 46.7 2.66 18.5 21 MB 
15-17 4273.5 4282 15.5 8.51 6.34 23.6 38.6 2.66 17.5 20 MB 
15-17 4272.5 4281 14.6 8.21 4.78 26.6 38.1 2.66 17.5 20 MB 
15-17 4271.5 4280 14.6 5.4 3.7 20.6 47.7 2.65 19.5 21 MB 
15-17 4270.5 4279 13.6 2.57 0.84 23.6 40.4 2.67 17.5 20 MB 
15-17 4269.5 4278 14.7 7.87 2.41 22.8 40.2 2.66 13.5 18 MB 
15-17 4268.5 4277 14.3 4.98 1.58 26.2 39 2.66 13.5 18 MB 
15-17 4267.5 4276 15.7 11 8.52 26.2 42.7 2.65 15.5 19 MB 
15-17 4266.5 4275 14.7 4.8 1.49 22.4 45.6 2.65 16.5 20 MB 
15-17 4265.5 4274 16.2 17 12 23.7 39.4 2.64 17.5 19 MB 
15-17 4264.5 4273 15.7 16 9.25 23.4 41.4 2.65 18 19 MB 
15-17 4263.5 4272 17.1 30 20 24.4 40.2 2.65 17.5 19.5 MB 
15-17 4262.5 4271 12.1 5.56 1.42 27.4 31.4 2.66 16.5 20 MB 
15-17 4261.5 4270 10.4 1.12 0.75 29.8 29.1 2.66 12 19 MB 
15-17 4260.5 4269 13.3 23 18 24.4 35.6 2.66 9.5 15 MB 
15-17 4282.5 4291 5.5 0.03 0.04 12.7 77.1 2.71 13 17 MB 
23-25 5170.5 5165 12.3 2.59 0.209 24 31.8 2.67 14.5 14.5 MB 
23-25 5171.5 5166 12.5 2.12 1.97 26.3 32 2.67 14 15 MB 
23-25 5173.5 5168 15.3 6.28 0.833 36.3 25.9 2.67 17 17.5 MB 
23-25 5172.5 5167 13.4 5.58 1.97 33.5 29.6 2.67 14 15.5 MB 
23-25 5175.5 5170 13.8 4.29 0.638 34.2 28.7 2.66 17.5 17.5 MB 
23-25 5176.5 5171 14.3 1.37 0.775 29.8 27.8 2.66 17 17 MB 
23-25 5177.5 5172 14 7.41 0.349 29 31.1 2.66 16.5 16.5 MB 
23-25 5174.5 5169 15.2 6.2 1.91 39.3 26.1 2.67 18 18 MB 
23-25 5179.5 5174 13 8 0.345 30 30.8 2.67 15.5 16 MB 
23-25 5180.5 5175 11.9 1.38 0.117 21.9 34.9 2.67 14 15 MB 
23-25 5181.5 5176 10.5 1.85 1.85 20.4 36 2.66 14 15 MB 
23-25 5182.5 5177 6.4 0.125 0.0001 1.5 63 2.66 10 12 MB 
23-25 5183.5 5178 6.2 0.143 0.128 2.5 62.8 2.65 8 10 MB 
23-25 5184.5 5179 4 0.027 0.002 0 90.5 2.71 7 9.5 MB 
23-25 5178.5 5173 12.7 2.34 0.268 27.5 32.4 2.66 16 17 MB 
23-25 5164.5 5159 7.6 2.69 0.002 15 52.5 2.68 6 12.5 MB 
23-25 5169.5 5164 12.6 0.847 0.001 24 34.1 2.66 15 15 MB 
23-25 5168.5 5163 12.8 1.02 0.375 26.3 32.4 2.67 15 15.5 MB 
23-25 5167.5 5162 12.8 1.71 0.141 26.5 34.1 2.66 15 15.5 MB 
23-25 5166.5 5161 13.4 2.46 1.12 34.2 29.4 2.87 14 15 MB 
23-25 5165.5 5160 12.7 4.82 0.805 16.6 37 2.67 10 13 MB 
33-11J 4856.5 4861 10 0.46 0.21 27.5 12.4 2.65 12 14 MB 
33-11J 4855.5 4860 7.2 0.04 0.01 31.7 39.1 2.66 8 13 MB 
33-11J 4854.5 4859 7.9 0.01 0.001 0 87 2.69 7 13 MB 
33-11J 4859.5 4864 9 0.08 0.05 38 23.3 2.66 4 12 MB 
33-11J 4863.5 4868 9.7 0.14 0.04 28.2 29 2.66 13 15 MB 
33-11J 4864.5 4869 10.3 0.99 0.13 43.1 14.8 2.66 3 9 MB 
33-11J 4869.5 4874 13.8 19 1.9 37.2 14.6 2.65 4 12 MB 
33-11J 4865.5 4870 12.3 1.1 0.26 0.5 16.5 2.66 4 14 MB 
33-11J 4866.5 4871 10.6 2.2 0.2 39.1 20.3 2.65 3.5 11.5 MB 
33-11J 4867.5 4872 12.9 7.2 0.17 38.8 21.5 2.68 10 16 MB 
33-11J 4858.5 4863 8.3 0.06 0.02 37.5 21.7 2.66 6 11.5 MB 
33-11J 4857.5 4862 11 1.1 0.82 31.6 14.4 2.65 11 13 MB 
33-11J 4860.5 4865 8.1 0.01 0.001 0 82.6 2.68 6 12.5 MB 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
33-11J 4868.5 4873 4.5 0.03 0.001 24.8 27.2 2.66 12 18 MB 
33-8 4656.5 4656 14.7 7.8 3 49.3 13.4 2.65 13 13 MB 
33-8 4657.5 4657 14.9 19 19 52.1 12.7 2.66 15 15 MB 
33-8 4658.5 4658 14 11 7.4 59.6 6.9 2.66 16 16 MB 
33-8 4655.5 4655 13.9 8.7 3.8 59.6 6.2 2.64 6 9 MB 
33-8 4659 4659 15.3 569   36 57.3 2.66 6 12 MB 
33-8 4645.5 4645 6.4 0.04 1186 43 38.2 2.65 5 7 MB 
33-8 4659.5 4659 12.2 7 2.2 45.1 12.6 2.65 16 16 MB 
33-8 4644.5 4644 6.7 0.02 79 28.1 56 2.67 7 8.5 MB 
33-8 4655 4655 4.4 0.02  - 54.3 34.2 2.66 4 11 MB 
33-8 4654.5 4654 12.7 2.8 0.72 48.8 9.7 2.64 5 7 MB 
33-8 4648.5 4648 4.8 0.07 0.01 5.9 68.7 2.66 4 9 MB 
33-8 4653.5 4653 9.9 0.4 0.02 43.9 19 2.65 6 8 MB 
33-8 4650.5 4650 3.7 1.1 0.1 39.6 31.9 2.66 7 9.5 MB 
33-8 4643.5 4643 5.3 0.1 24 42.5 64.3 2.67 7 9 MB 
33-8 4642.5 4642 5.2 0.02 0.01 37.8 42.5 2.65 6 8 MB 
3A-35 4991.4 4986 11.3 0.615  - 17.5 18.1 2.64 12 20 MB 
3A-35 4992.9 4988 12.7 2.67  - 16.5 14.2 2.63 12 21 MB 
3A-35 4994.4 4989 13.2 3.21  - 12.2 11.3 2.64 5 17 MB 
3A-35 5000.5 4996 13.9 9.4  - 12.3 9.5 2.67 3.5 11 MB 
3A-35 5002.2 4997 11.6 2.02  - 19.7 19 2.64 3.5 9.5 MB 
3A-35 4997.5 4995 13.3 2.57  - 13.4 12.2 2.64 3.5 11 MB 
5-33 5040 5040 4.93 0.031  -  -  - 2.66 4 12 MB 
5-33 5035 5035 10.62 0.912  -  -  - 2.65 5 14.5 MB 
5-33 5033 5033 9.48 0.203  -  -  - 2.65 1.5 11 MB 
5-33 5028 5028 12.28 0.755  -  -  - 2.65 7.5 14.5 MB 
5-33 5023 5023 5.35 0.022  -  -  - 2.66 6 9 MB 
6-32 5051-52 5055 9.6 0.25  - 42.6 9.8 2.64 5 7.5 MB 
6-32 5047-48 5051 5.5 0.15  - 49.7 9.1 2.65 8 11 MB 
6-32 5048-49 5052 11.3 8.5  - 47.8 9.7 2.65 8.5 10 MB 
6-32 5050-51 5054 11.5 1.9  - 48 7.9 2.64 7 10 MB 
6-32 5049-50 5053 10.2 0.64  - 41.4 8.9 2.64 8 9.5 MB 
6-32 5043-44 5047 4.3 0.01  - 0 83.5 2.65 12.5 14 MB 
6-32 5052-53 5056 9.8 0.25  - 45.7 9.1 2.64 5.5 7.5 MB 
6-32 5042-43 5046 5.3 0.09  - 40.4 22.4 2.67 13 15 MB 
6-32 5046-47 5050 4.1 0.08  - 0 90.8 2.71 6 13 MB 
6-35 5041 5044 12.5 28  - 42.9 10.5 2.66 12 14.5 MB 
6-35 5040 5043 11.9 14  - 37.4 14.2 2.72 14 17 MB 
6-35 5039 5042 15.8 155  - 41.7 13.2 2.69 16 19.5 MB 
6-35 5036 5039 16.9 124  - 36.5 15.4 2.67 15 19 MB 
6-35 5035 5038 13.6 9.6  - 37.5 13.4 2.66 14 17 MB 
6-35 5047 5050 4.2 0.01  - 49 18.4 2.66 6 10 MB 
6-35 5033 5036 12.6 7.5  - 43.3 11.4 2.66 12 17 MB 
6-35 5032 5035 8.6 0.27  - 34.9 15.5 2.67 13 16.5 MB 
6-35 5031 5034 13.3 4.7  - 36 16.6 2.66 15 17 MB 
6-35 5030 5033 14 6.5  - 40.4 15.5 2.66 15 17.5 MB 
6-35 5029 5032 13.8 4.1  - 37.8 13.7 2.67 12 17.5 MB 
6-35 5028 5031 14.1 7  - 40.7 17.8 2.66 9 18 MB 
6-35 5026 5029 14.1 5.9  - 33.5 21.3 2.67 12 16.5 MB 
6-35 5038 5041 17.3 170  - 33.5 17.9 2.66 18 21 MB 
6-35 5037 5040 17.3 118  - 33.4 15.7 2.66 17 20.5 MB 
6-35 5034 5037 13 4.4  - 38.4 13.5 2.65 15 19 MB 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
number depth depth porosity  perm perm So Sw density porosity porosity interval 
9-34 4994 4994 6.3 0.04  - 55 34.9 2.66 10.5 10.5 MB 
9-34 5004 5004 11 0.45  - 50.1 20.2 2.65 13 15.5 MB 
9-34 5006 5006 13.5 1.7  - 51.5 12.5 2.66 15 16 MB 
10-34 5810 5810 10.6 0.15  - 48.2 16.4 2.69 15 17.5 Travis 
10-34 5800 5800 14.8 0.43  - 41.8 25.9 2.67 16.5 19 Travis 
10-34 5514 5514 11.8 0.09  - 49.2 25.6 2.66 12.5 16.5 Travis 
10-34 5510 5510 12 0.09  - 50.7 22.6 2.66 12.5 16 Travis 
13-32 5600 5600 15 6.27  -  -  -  - 16.5 18 Travis 
13-32 5584 5584 13 1.73  -  -  -  - 14.5 17 Travis 
13-32 5540 5540 9.9 0.63  -  -  -  - 11 14 Travis 
14A-28 5639 5336 9 0.46 0.5 49.6 34.2 2.66 12.5 16.5 Travis 
14A-28 5598 5595 16.6 13 0.43 70.7 16.4 2.65 18 20.5 Travis 
14A-28 5638 5635 11.7 0.77 0.99 40.5 20.2 2.66 12 16 Travis 
14A-28 5615 5612 12.5 0.14 0.07 29.1 44.2 2.66 12.5 17 Travis 
14A-28 5595 5592 14.8 3.5 0.07 67 20.4 2.65 16.5 19 Travis 
16 4805.5 4805 13.8 0.17 0.001 82.3 10 2.73 12 15 Travis 
16 4694.5 4694 1.5 0.38 0.11 72.3 20.6 2.67 20 20 Travis 
16 4804.5 4804 9.5 0.01 0.001 69.8 23.3 2.69 12 16 Travis 
16 4802.5 4802 2.9 3.9 1 79 12.3 2.69 6 14 Travis 
16 4789.5 4789 16.1 0.13 0.001 23 33.5 2.81 8 14 Travis 
16 4788.5 4788 9.1 0.01 0.001 49.6 37 2.69 8 14 Travis 
16 4787.5 4787 13.5 0.26 0.09 27.6 55.3 2.77 8 13 Travis 
16 4776.5 4776 2 0.03 0.03 7.4 59 2.69 6 14 Travis 
16 4771.5 4771 10.3 0.2 0.17 82.1 12.1 2.78 17 17 Travis 
16 4770.5 4770 4.2 57 15 81 12.2 2.69 11 14 Travis 
16 4769.5 4769 8.3 0.11 0.001 67.9 15.9 2.71 10 12 Travis 
16 4751.5 4751 7.7 0.06 0.04 74 12.1 2.72 6 10 Travis 
16 4750.5 4750 7.5 0.07 0.08 73.8 13.6 2.76 6 10 Travis 
16 4749.5 4749 4.1 270 52 70.5 18.3 2.71 2 8 Travis 
16 4748.5 4748 6.5 13 2.3 80.7 8.7 2.68 1 7 Travis 
16 4747.5 4747 5.1 8.3 0.56 59.1 22.8 2.75 2 10 Travis 
16 4736.5 4736 6 2396 1.1 30.2 60.4 2.67 6 8 Travis 
16 4735.5 4735 13 0.01 0.001 59.4 28.1 2.71 8 10 Travis 
16 4734.5 4734 9.1 0.27 0.001 39.1 20.4 2.75 10 12 Travis 
16 4733.5 4733 6.4 256 0.01 61 20.3 2.73 8 12 Travis 
16 4730.5 4730 6.1 0.01 0.001 47.3 13.5 2.71 8 11 Travis 
16 4729.5 4729 6.5 1923 0.26 55.8 33.1 2.73 6 10 Travis 
16 4726.5 4726 3.2 0.26 0.07 65.8 19.7 2.69 6 9 Travis 
16 4723.5 4723 11.9 0.4 0.28 57.7 8.4 2.75 12 16 Travis 
16 4707.5 4707 14.9 0.19 0.17 54.1 30.3 2.73 6 9 Travis 
16 4706.5 4706 5 3.2 9.32 62.2 19.2 2.64 12 16 Travis 
16 4695.5 4695 1.4 9.9 0.43 74.8 14.7 2.67 24 24 Travis 
33-11J 5204.5 5209 2 0.03 0.01 2 36.8 2.68 6 11 Travis 
33-11J 5203.5 5208 2.8 0.02 0.02 27.2 57.9 2.67 14 15 Travis 
33-11J 5202.5 5207 5.6 0.03 0.001 48.6 16.4 2.68 15 16.5 Travis 
33-11J 5201.5 5206 5.5 0.01 0.02 63.5 9.4 2.66 16 18 Travis 
33-11J 5200.5 5205 6.2 0.1 0.001 56.7 3 2.66 14.5 12 Travis 
33-11J 5199.5 5204 15.3 9.4 5.6 45.1 12.8 2.66 15.5 17.5 Travis 
33-11J 5198.5 5203 13.7 5.7 2.1 42 8.6 2.64 16 18 Travis 
33-11J 5197.5 5202 13.3 4.3 1.4 40.6 4 2.64 16 18 Travis 
33-11J 5196.5 5201 14.2 8.3 5 66.7 12 2.65 13 15 Travis 
33-11J 5195.5 5200 14.4 8.2 4 48.7 12.1 2.65 10 13.5 Travis 



 

Well Core Log Core Horz Vert Core Core Grain Log Den Log D/N Log 
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33-11J 5194.5 5199 12.3 1.3 0.06 50.1 6.7 2.65 9 13 Travis 
33-11J 5193.5 5198 11.2 1.4 0.59 50.9 2.8 2.66 9 13.5 Travis 
33-11J 5192.5 5197 8.4 0.1 0.11 58.8 4.3 2.66 8.5 15 Travis 
33-11J 5191.5 5196 7.7 0.03 0.001 67 19 2.67 9.5 13.5 Travis 
33-11J 5190.5 5195 9.1 0.001 0.001 57.7 23.2 2.67 10 13 Travis 
33-11J 5189.5 5194 5.8 0.05 0.03 47.7 11.7 2.65 12 15 Travis 
33-11J 5188.5 5193 6.7 0.21 0.09 57.7 6.3 2.67 14 16.5 Travis 
33-11J 5187.5 5192 9.2 0.43 0.22 49.6 4.8 2.65 13 16 Travis 
33-11J 5186.5 5191 11.5 1.1 0.72 50 5.4 2.64 11 14.5 Travis 
33-11J 5185.5 5190 11.5 0.75 0.2 54.3 7.4 2.65 10 13 Travis 
33-11J 5184.5 5189 11.4 0.55 0.5 51.4 4.6 2.65 6 13 Travis 
33-11J 5183.5 5188 8.3 0.04 0.02 54.8 10.2 2.67 5 11.5 Travis 
33-11J 5182.5 5187 7.6 0.01 0.04 52.6 13.1 2.67 5 10 Travis 
33-11J 5181.5 5177 5.7 0.01 0.001 10.9 62.7 2.69 6 10 Travis 
33-11J 5171.5 5176 2.5 0.001 0.001 24.7 59.9 2.69 4.5 9 Travis 
33-11J 5170.5 5175 3.8 0.16 0.001 28.3 55.3 2.69 3 8.5 Travis 
33-11J 5168.5 5173 5 0.28 0.02 50.3 11.8 2.67 3 8.5 Travis 
33-8 5275 5275 10.5 787  - 54.5 11.7 2.47 15 21 Travis 
33-8 5171 5171 9.5 0.25  - 56.1 15.7 2.67 13 13.5 Travis 
33-8 5077 5077 10.1 0.28  - 52.5 12.4 2.68 13 13 Travis 
33-8 5041 5041 6.9 0.03  - 61.4 26.4 2.67 9 10 Travis 
33-8 5013 5013 5.7 0.02  - 59.8 34.3 2.65 7 8 Travis 
34-5 5007.5 5007 2.1 0.01  - 73.6 16.4 2.67 6 14 Travis 
34-5 5011.5 5011 4 0.01  - 58.9 31.4 2.65 4 11 Travis 
34-5 5012.5 5012 4.3 0.01  - 50.8 36.3 2.66 5 10 Travis 
34-5 5013.5 5013 4.5 0.03  - 48.9 32.6 2.66 5.5 10.5 Travis 
34-5 5014.5 5014 4.8 0.03  - 46.9 33.8 2.66 7 11.5 Travis 
34-5 5015.5 5015 5.3 0.05  - 48 30.7 2.67 9 13 Travis 
34-5 5016.5 5016 5 0.02  - 57.2 20.2 2.66 9.5 13 Travis 
34-5 5017.5 5017 6.1 0.12  - 67.1 14.9 2.65 9.5 13 Travis 
34-5 5018.5 5018 8.5 0.11  - 62.1 16.3 2.65 9.5 12.5 Travis 
34-5 5019.5 5019 8.1 0.16  - 65.4 15.7 2.66 8 11 Travis 
34-5 5020.5 5020 5.5 0.08  - 57.5 16.9 2.66 8 12 Travis 
34-5 5021.5 5021 4.8 0.01  - 51.6 28.9 2.7 12 17 Travis 
34-5 5022.5 5022 4.5 0.05  - 67.5 14.5 2.67 14 15 Travis 
34-5 5023.5 5023 3 0.02  - 54.6 15.6 2.74 6 11 Travis 
34-5 5024.5 5024 15 21  - 40.8 9.4 2.67 12 15.5 Travis 
34-5 5025.5 5025 15.8 32  - 44.7 8.7 2.68 13.5 17 Travis 
34-5 5026.5 5026 10.4 53  - 38.5 8.7 2.66 12 15.5 Travis 
34-5 5027.5 5027 8.6 2.73  - 51 9.4 2.66 8 13 Travis 
34-5 5028.5 5028 3.8 0.01  - 62.1 16.6 2.66 5 13.5 Travis 
41-8 5252.5 5252 11.8 2.22  - 60.4 5.5 2.65 11 15.5 Travis 
41-8 5011.5 5011 3.7 0.01  - 36.6 31.4 2.66 5 18 Travis 
41-8 5256.5 5256 8.9 0.79  - 45.5 5.4 2.65 14 17.5 Travis 
41-8 5255.5 5255 3.3 0.01  - 58.8 7.4 2.66 10 15 Travis 
41-8 5254.5 5254 9.7 1.03  - 58.1 5.5 2.65 10 15 Travis 
41-8 5253.5 5253 11.9 1.68  - 55.1 6.4 2.66 11 15.5 Travis 
41-8 5251.5 5251 9.9 0.61  - 56.6 9.8 2.66 12 16 Travis 
41-8 5250.5 5250 11.8 0.96  - 56.9 10.9 2.65 15 18 Travis 
41-8 5249.5 5249 10.1 0.79  - 52.1 11.8 2.65 16.5 19 Travis 
41-8 5248.5 5248 9.7 0.06  - 71.6 9.5 2.64 16 18.5 Travis 
41-8 5247.5 5247 8.9 0.67  - 56 5.9 2.66 16.5 19 Travis 
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41-8 5246.5 5246 9.5 1.13  - 58 5.8 2.65 17 19 Travis 
41-8 5245.5 5245 10.1 0.63  - 60.5 6 2.65 16 18.5 Travis 
41-8 5244.5 5244 9 0.55  - 54.7 5.2 2.66 14.5 18 Travis 
41-8 5243.5 5243 10.2 0.64  - 61.1 13.3 2.65 14.5 18 Travis 
41-8 5242.5 5242 11.1 1  - 62 12.4 2.65 14.5 17.5 Travis 
41-8 5241.5 5241 10.6 0.91  - 63.6 13.6 2.65 14.5 17 Travis 
41-8 5240.5 5240 12 0.68  - 66.8 12.1 2.67 14.5 17 Travis 
41-8 5239.5 5239 11.4 1.14  - 66.4 36.4 2.65 15 17.5 Travis 
41-8 5238.5 5238 11.6 0.93  - 53.2 24.8 2.67 15 17.5 Travis 
41-8 5237.5 5237 11.2 1.09  - 61.8 21.8 2.67 15 17.5 Travis 
41-8 5236.5 5236 9.8 0.62  - 58.6 20.7 2.66 15 17.5 Travis 
41-8 5235.5 5235 6.6 0.04  - 57.2 14.3 2.65 15 18 Travis 
41-8 5234.5 5234 6.3 0.02  - 75.2 9.4 2.67 15 18 Travis 
41-8 5233.5 5233 3.4 0.29  - 64.6 6.2 2.64 14 16.5 Travis 
41-8 5232.5 5232 2.5 0.01  - 48 16.9 2.67 11 15 Travis 
41-8 5231.5 5231 8.3 0.03  - 36.6 16.3 2.66 10 14.5 Travis 
41-8 5230.5 5230 8.6 0.18  - 44 7.3 2.65 9 14.5 Travis 
41-8 5229.5 5229 5 0.55  - 38.8 7.1 2.65 8 15 Travis 
41-8 5228.5 5228 2.4 0.01  - 5.3 30.5 2.67 8 16 Travis 
41-8 5227.5 5227 20.5 34  - 71.5 17.3 2.65 8 15 Travis 
41-8 5226.5 5226 19.7 39  - 81.5 9.1 2.65 7 13.5 Travis 
41-8 5225.5 5225 19.4 22  - 76.7 6.1 2.65 8 14 Travis 
41-8 5224.5 5224 20.4 45  - 41.5 5.9 2.65 20 22 Travis 
41-8 5001.5 5001 14.8 9.2  - 34.3 9.1 2.67 13 21 Travis 
41-8 5002.5 5002 7.7 1.39  - 45.1 12 2.66 15 23 Travis 
41-8 5003.5 5003 2.2 0.01  - 19.8 62.2 2.68 8 18 Travis 
41-8 5004.5 5004 4.1 0.03  - 31.2 40.1 2.66 4 14 Travis 
41-8 5005.5 5005 5.5 0.01  - 46.2 22.7 2.66 8 12 Travis 
41-8 5006.5 5006 3.4 0.02  - 0 76.3 2.68 8 14 Travis 
41-8 5007.5 5007 7.1 1.7  - 39.8 22.8 2.65 6 14 Travis 
41-8 5008.5 5008 6.6 0.39  - 43.8 21.9 2.66 7 19 Travis 
41-8 5009.5 5009 6.7 0.11  - 43.4 25.2 2.66 6 18 Travis 
41-8 5010.5 5010 5.9 0.14  - 37 24.6 2.66 5 18 Travis 
5-33 5304 5304 14 2.282  -  -  - 2.65 3 9.5 Travis 
5-33 5464 5464 10.75 0.14  -  -  - 2.65 4 15 Travis 
5-33 5458 5458 12.45 1.562  -  -  - 2.65 10 12 Travis 
5-33 5456 5456 12.37 1.315  -  -  - 2.66 14 16.5 Travis 
9-34 5651 5651 13.1 0.63  - 69.4 12.3 2.66 17 19 Travis 
9-34 5650 5650 9 0.11  - 64.8 37.4 2.67 14 17.5 Travis 
9-34 5356 5356 10.4 0.16  - 57.5 20.2 2.69 11.5 14 Travis 
9-34 5344 5344 3.8 0.03  - 75.1 18.7 2.67 7 9 Travis 
9-34 5338 5338 14.4 0.8  - 55.7 20.7 2.66 16 18 Travis 
11-20 4993.5 4998 12.3 0.447  - 52 4.9 2.74 8 11 UB 
11-20 4999 5003 10.3 0.233  - 69.5 9.9 2.7 4 5 UB 
11-20 4998.5 5002 18.9 2.07  - 87 2.1 2.74 10 10 UB 
11-20 4997 5001 10.1 2.7  - 62.2 4.6 2.74 9 10 UB 
11-20 4995 4999 8.1 0.068  - 59.7 24.1 2.74 10 13 UB 
11-20 4993.1 4997 8.3 0.133  - 50.7 7.2 2.75 5.5 9 UB 
11-20 4990.5 4995 14.4 0.509  - 79.3 0.8 2.77 20 15.5 UB 
11-20 4990 4994 4.3 0.004  - 77 9.3 2.75 9 16 UB 
11-20 4989.5 4994 3.6 0.012  - 44.7 44.3 2.75 9 16.5 UB 
11-20 4988.9 4993 2.2 0.017  - 41.4 12.8 2.75 5 13 UB 
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11-20 4972.5 4976 0.4 0.005  - 28.5 60.5 2.71 4.5 8 UB 
11-20 4972 4976 2 22.6  - 33.5 51.8 2.54 4.5 8 UB 
11-20 4971.5 4975 14.2 1.317  - 53.6 5.7 2.76 6 8.5 UB 
11-20 4999.5 5004 15.3 0.393  - 54.9 5.3 2.76 5 5.5 UB 
11-20 5000.5 5005 2.4 0.022  - 79.8 16.7 2.74 4 5.5 UB 
11-20 5001.5 5006 4.1 0.017  - 85.2 14.6 2.67 2 7 UB 
11-20 5002 5006 2 0.005  - 44.9 21.9 2.68 2 7 UB 
11-20 5132.3 5136 3.9 0.003  - 27.5 71.2 2.72 4 6.5 UB 
11-20 5132.9 5137 1.7 3025  - 29 13.7 2.7 4 7 UB 
11-20 5133.9 5138 8.5 0.042  - 79 10 2.75 0 4 UB 
11-20 5002.8 5007 0.5 0.005  - 26.7 16.2 2.67 3 10 UB 
11-20 5017.9 5122 3.4 0.101  - 90.4 5.8 2.76 2 3.5 UB 
11-20 5144.2 5148 1.4 0.003  - 62.1 4.9 2.67 3 5 UB 
11-20 5146.2 5150 2.4 0.003  - 59.6 9.2 2.71 3 4 UB 
11-20 5147.2 5151 1.9 0.003  - 54.9 44.3 2.73 2 4 UB 
11-20 5149.2 5153 1.8 0.003  - 60.5 36.2 2.72 4 5 UB 
11-20 5150.2 5154 1 0.004  - 51.7 44.8 2.69 4 4.5 UB 
11-20 5019.5 5024 10 0.026  - 68.2 18 2.78 0 4 UB 
11-20 5020 5024 10.4 0.033  - 48.8 34.6 2.77 0 4 UB 
11-20 5020.5 5025 5.7 0.009  - 79.1 17.6 2.76 2 6.5 UB 
11-20 5021 5025 6.9 0.029  - 64.6 17.3 2.76 2 6.5 UB 
11-20 5021.5 5026 0.3 0.021  - 69.1 29.4 2.66 7 10 UB 
11-20 5022.6 5027 1.5 0.003  - 57.6 39.9 2.72 9 12 UB 
11-20 5121.3 5126 1.8 0.013  - 54 25 2.71 7 13.5 UB 
11-20 5122 5126 1.8 0.003  - 65.3 24.9 2.73 7 13.5 UB 
11-20 4994 4998 5.9 0.028  - 73.8 6.8 2.75 8 11 UB 
11-20 5002.4 5006 1.8 0.005  - 88 11.5 2.68 3 10 UB 
11-20 5019 5023 6.8 0.01  - 81.9 11.6 2.77 2 5 UB 
11-20 5130.5 5134 3.3 0.015  - 89.3 6.8 2.76 0 2.5 UB 

Horz perm = horizontal permeability 
Vert perm = vertical permeability 
Core So = core determined oil saturation 
Core Sw = core determined water saturation 
Grain density in g/cc 
Log Den porosity = porosity derived from the density log 
Log D/N porosity = porosity derived from averaging the density and neutron log values 
Log interval = correlation intervals (see figure 2) 
  CP = Castle Peak 
  MB = Monument Butte 
  UB = Uteland Butte 
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Scanning Electron Microscopy Analysis 
Introduction and Analytical Procedures 
Scanning electron microscopy (SEM) analysis was conducted on six samples representing 
selected core intervals of the Green River Formation, obtained from various wells in the Uinta 
Basin, Utah.  A sample information summary is presented below: 

Table 1.  SEM Sample Information 

SEM Sample No. Well No. Depth (feet) General Lithology 

1 33-8 4657 quartz-cemented sandstone 

2 33-8 5456 clay-rich sandstone 

3 9-34 5344 tight, calcareous sandstone/siltstone 

4 2-33 5647.3 laminated, argillaceous sandstone/siltstone 

5 2-33 5649.7 laminated, argillaceous sandstone/siltstone 

6 5-33 5993 arkosic sandstone with clay 

 

A small, freshly broken portion of each sample was mounted on a standard SEM mount and 
coated with gold-palladium.  The sample was then placed in a Hitachi S-450 scanning electron 
microscope equipped with a Kevex energy dispersive x-ray spectrometer (EDX), examined, and 
photographed at a range of magnifications to document the morphology of the rock fabric and 
the pore system.  Pore-lining and pore-filling substances were identified wherever possible. 

Discussion 

The six selected samples exhibit a broad range of reservoir quality properties, cement types, 
porosity classes, and clay distributions.  A brief summary of the typical characteristics of each 
samples are presented below: 

Sample 1 exhibits the best reservoir quality in the group and contains the least amount 
of secondary or detrital clay.  Although somewhat reduced in size by silica and ankerite 
cements, intergranular pores are comparatively open and “clean”.  Additional effective 
pore types include moldic and dissolution voids.  Minor diagenetic clays comprise 
moderately crystalline illite flakes, well-crystalline chlorite grain coatings, and trace 
pore-filling kaolinite.  Microporous (sedimentary) rock fragments are also commonly 
encountered. 

Sample 2 displays poor to fair reservoir quality and abundant pore-reducing cement 
and clay.  Secondary ankerite and silica overgrowths are largely responsible for porosity 
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degradation.  In addition, diagenetic clay, predominantly well-crystalline illite, typically 
lines or fills remaining pore space.  Minor grain-coating and pore-lining chlorite is also 
recognized.  Microporous voids are abundant in the pore network, although patches of 
dissolution-related porosity provide locally better reservoir quality. 

Sample 3 exhibits exceptionally poor reservoir quality because of pervasive calcite 
cementation.  Microporous voids dominate the pore network and include intragranular 
micropores in partially leached or weathered feldspars and rock fragments, as well as 
voids in secondary clay structures.  Later authigenic clays include patchy, moderately 
crystalline illite and chlorite. 

Abundant detrital clay in Samples 4 and 5 contributes to poor porosity development 
and comparatively low reservoir potential in these intervals.  Compacted illite and 
mixed-layer clays fill nearly all intergranular pores.  Additionally, secondary illite clay 
is commonly associated with the detrital matrix.  Scattered dissolution pores, more 
common in Sample 4, mark sites of feldspar or carbonate cement leaching.  Poorly 
effective micropores are abundant throughout both samples. 

Sample 6 offers modest to good overall reservoir quality.  Intergranular porosity is 
reduced by quartz overgrowths, patchy carbonate cements, and authigenic clay, 
although significant pore space remains.  Well-crystalline, secondary illite fibers are 
pervasive throughout the sample fabric and commonly coat detrital grains and bridge 
intergranular pores and pore throats.  Delicate illite fibers loosely attached to grains 
are highly susceptible to breakage and migration through the pore system.  Additionally, 
abundant illite will certainly affect gamma ray and resistivity log responses. 
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Scanning Electron Microscope 
Photomicrographs
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Low-magnification overview includes several reduced, 
but “clean” intergranular voids (arrows).  Quartz 
overgrowth cement has reduced intergranular pore size 
somewhat, although overall reservoir quality remains 
comparatively good.  Authigenic clays are minor, and 
ankerite (A) is a patchy pore filling.  Scale bar = 50 
microns.  (300×) 

 

 

 

 

Another low-magnification photomicrograph highlights 
an irregular, compacted ooid (O) with internal moldic 
porosity and poorly crystalline structure.  Larger pore 
types throughout this sample are dissolution enhanced.  
Also note adjacent intergranular pores and secondary 
illite flakes at arrow.  Scale bar = 50 microns.  (400×) 

PLATE 1 
Sample 1, Well No. 33-8 

Depth: 4657 feet 

A 

O 
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Textural detail illustrates typical authigenic mineralogy.  
Euhedral quartz overgrowths are common throughout 
the sample and likely precipitated in several diagenetic 
“pulses”.  Small overgrowth prisms shown here (Q) are 
pore lining and pore filling.  Microcrystalline clays visible 
on the grain surfaces are early-formed chlorite plates.  
Scale bar = 5 microns.  (2200×) 

 

 

 

 

 

Secondary cements and pore types are shown at 
medium magnification.  Coarse, well-crystalline ankerite 
(A) and quartz overgrowths commonly occlude large 
secondary or dissolution-enhanced voids, whereas 
minor clays form grain coatings and pore linings.  Also 
note remaining open porosity, as well as a weathered 
biotite grain at lower left.  Scale bar = 50 microns.  
(440×) 

PLATE 2 
Sample 1, Well No. 33-8 

Depth: 4657 feet 

Q 

A 
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A microporous sedimentary rock fragment at low 
magnification.  Also visible are several reduced 
intergranular pores (arrows) and extensive silica 
overgrowth cement.  Scale bar = 50 microns.  (300×) 

 

 

 

 

 

Platy, secondary clays form grain coatings and pore 
linings.  Clay morphology and EDX signature identify 
this clay as well-crystalline chlorite.  Several 
microporous voids, typically less than 5 microns in size, 
are also visible throughout the clay structure.  Scale bar 
= 5 microns.  (4400×) 

 

PLATE 3 
Sample 1, Well No. 33-8 

Depth: 4657 feet 
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Low-magnification photomicrograph reveals highly 
reduced intergranular porosity, pervasive ankerite 
cement (center and upper right) and more abundant 
clays.  Scale bar = 50 microns.  (430×) 

 

 

 

 

 

Several authigenic minerals are visible at high 
magnification.  In addition to conspicuous ankerite pore 
fillings (A), secondary illite is abundant as pore linings 
and pore bridges (I) and chlorite (C) is locally present 
as grain coatings and pore linings.  Intergranular pore 
space is greatly reduced and micropores associated 
with clays are abundant.  Scale bar = 5 microns.  
(1400×) 

 

PLATE 4 
Sample 2, Well No. 33-8 

Depth: 5456 feet 

A 

I 

C 
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Medium-magnification view of a reduced intergranular 
pore (center).  In contrast to the previous sample, this 
sample includes well-crystalline illite as extensive pore 
linings and grain coatings.  Scale bar = 50 microns.  
(650×) 

 

 

 

 

 

More detailed view of secondary illite and associated 
micropores.  EDX peaks for Si, Al, and K confirm illite 
composition.  Delicate, well-formed illite fibers and 
flakes are highly susceptible to breakage and migration 
through the pore system.  Concentrations of illite at 
pore throats can significantly reduce permeability is 
areas of high flow velocity.  Scale bar = 5 microns.  
(1100×) 

 

PLATE 5 
Sample 2, Well No. 33-8 

Depth: 5456 feet 
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Pore-reducing mineral cements also include quartz 
overgrowths.  Here, a “family” of variably sized 
overgrowth prisms extends into intergranular pore 
space.  Also present are microcrystalline illite flakes, 
which likely precipitated after quartz.  Scale bar = 5 
microns.  (1400×) 

 

 

 

 

 

Unusual pore-lining clay structure at high magnification.  
Microporous clay is likely a combination of mixed-layer 
illite/smectite and illite.  Scale bar = 5 microns.  (2800×) 

PLATE 6 
Sample 2, Well No. 33-8 

Depth: 5456 feet 
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Low-magnification photomicrograph reveals very tight, 
well-cemented fabric and poor interparticle porosity.  
Coarse, pervasive calcite cement (C) is primarily 
responsible for porosity reduction.  EDX spectrum 
includes prominent peaks for Si, Al, and Ca, confirming 
the presence of calcite.  Scale bar = 50 microns.  
(790×) 

 

 

 

 

 

Minimal porosity at this depth is concentrated in 
partially leached grains and patches of secondary or 
replacive clay.  Here, a partially dissolved feldspar grain 
hosts internal microporosity along remnant cleavage 
and twin planes.  Replacive illite is also visible.  Scale 
bar = 5 microns.  (1300×) 

PLATE 7 
Sample 3, Well No. 9-34 

Depth: 5344 feet 

C 
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Another view of secondary dissolution porosity in 
plagioclase feldspar (center).  Pore size is 5-10 microns 
and pore effectiveness and interconnectivity is low.  
EDX spectrum includes peaks for Si, Al, Ca, Na, K, and 
Fe, confirming the presence of plagioclase and calcite, 
with possible illite.  Scale bar = 5 microns.  (1200×) 

 

 

 

 

High-magnification image of microporous, pore-filling 
and replacive clays.  Platy clay morphology and EDX 
signature that includes Fe and Mg peaks indicate a 
chlorite composition.  Chlorite crystallinity is poor to 
moderate.  Also note that pore size here is less than 5 
microns.  Scale bar = 5 microns.  (4300×) 

 

PLATE 8 
Sample 3, Well No. 9-34 

Depth: 5344 feet 
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Clay-rich texture at medium magnification.  Close 
inspection of flattened detrital clay at center reveals 
secondary illite extensions (arrows).  Not surprisingly, 
the dominant porosity types in this argillaceous sample 
are microporous voids hosted by detrital and authigenic 
clays, compacted pseudomatrix, and sedimentary rock 
fragments.  Scale bar = 5 microns.  (1000×) 

 

 

 

 

 

Rare macropore shown at high magnification.  Open 
porosity is likely the result of localized secondary 
dissolution.  Also note partial occlusion by euhedral 
quartz overgrowths and pore lining illite.  Scale bar = 5 
microns.  (1300×) 

 

PLATE 9 
Sample 4, Well No. 2-33 

Depth: 5647.3 feet 
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Other isolated pore types include dissolution voids 
created by partial to complete grain leaching.  Grain at 
center (likely a feldspar) has been partially dissolved 
and replaced by secondary illite.  Compacted detrital 
clays and micropores are also visible.  Scale bar = 5 
microns.  (1500×) 

 

 

 

 

 

Small intergranular pore at high magnification.  Delicate 
secondary illite fibers and flakes (I) thickly line the pore 
walls and bridge pore throats.  Illite is accompanied by 
possible grain-coating chlorite plates (arrow) and 
carbonate cement (center).  Some open intergranular 
porosity remains and abundant micropores are found in 
open clay structures.  Scale bar = 5 microns.  (2400×) 

PLATE 10 
Sample 4, Well No. 2-33 

Depth: 5647.3 feet 

I

II
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Low-magnification overview of textural characteristics. 
As in the previous sample, a laminated, clay-rich 
texture hosts pervasive microporosity and few open 
macropores.  In fact, larger dissolution pores are even 
more rare than in the previous sample.  Compacted 
detrital clays form pore-filling pseudomatrix between 
framework grains and are commonly accompanied by 
secondary clay (illite).  Scale bar = 50 microns.  (300×) 

 

 

 

 

 

Higher-magnification image highlights typical detrital 
clay partially supporting the silty/sandy framework (note 
grain at right).  Flattened, flaky clay morphology is 
characteristic of a low-expandable illite/smectite matrix.  
Micropores hosted by detrital clay matrix are largely 
ineffective.  Scale bar = 5 microns.  (3000×) 

 

PLATE 11 
Sample 5, Well No. 2-33 

Depth: 5649.7 feet 
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Textural detail highlights compacted detrital clays (C) 
filling intergranular pore space.  In many cases, detrital 
clay exhibits overgrowths or extensions of secondary 
illite fibers and flakes.  Little or no microporosity is 
visible.  Scale bar = 5 microns.  (2200×) 

 

 

 

 

 

High-magnification view, similar to that at left, illustrates 
clay-filled intergranular pore space and obstructed pore 
throats (arrows).  Detrital clay is predominantly illite-
rich illite/smectite with minor secondary illite extensions.  
Also note microporosity associated with clays.  Scale 
bar = 5 microns.  (2000×) 

 

PLATE 12 
Sample 5, Well No. 2-33 

Depth: 5649.7 feet 

C
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Textural overview of moderately porous sandstone with 
conspicuous secondary clay.  Both quartz overgrowth 
cement and well-crystalline illite reduce intergranular 
voids, although visible intergranular pore space remains 
(arrows).  Pore-bridging illite (I) is visible even at low 
magnification.  Scale bar = 50 microns.  (300×) 

 

 

 

 

 

High-magnification view of boxed area at left.  Fragile, 
well-formed illite fibers are pervasive and commonly 
form secondary pore linings, pore bridges, and grain 
coatings.  These delicate clay structures are particularly 
vulnerable to breakage and migration as fines.  Grain at 
bottom of view is partially dissolved and replaced by 
clay.  Scale bar = 5 microns.  (3000×) 

 

PLATE 13 
Sample 6, Well No. 5-33 

Depth: 5993 feet 

I 

I 
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Medium-magnification view of grain surfaces highlights 
the two dominant authigenic minerals: euhedral quartz 
overgrowth cement (Q) and well-crystalline illite fibers 
(I).  Secondary illite likely precipitated after quartz 
overgrowth formation.  Also note delicate clay 
morphology and micropores hosted by clay structures.  
Scale bar = 5 microns.  (1500×) 

 

 

 

 

High-magnification image illustrates a “textbook” 
example of authigenic illite hairs extending into 
intergranular pore space.  Not only do illite fibers 
reduce intergranular pore and pore throat size, delicate 
hairs are susceptible to breakage, migration, and 
accumulation at pore throats.  Pervasive illite at this 
depth will also certainly affect resistivity and gamma log 
properties.  Scale bar = 5 microns.  (2500×) 

PLATE 14 
Sample 6, Well No. 5-33 

Depth: 5993 feet 

I 

Q 

Q 

I
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Dissolution porosity in weathered feldspar is especially 
common in this arkosic sandstone.  Here, a weathered 
and partially leached potassium feldspar hosts internal 
dissolution porosity along twinning and cleavage 
lamellae.  Minor replacive illite clay is also visible.  
Scale bar = 50 microns.  (760×) 

 

 

 

 

 

Adjacent to the grain shown at left is another feldspar 
exhibiting intragranular dissolution porosity.  In this 
case, the cross-hatched twinning pattern and EDX 
signature indicate that the grain is microcline.  These 
internal micropores in the 5-10 micron size range are 
largely ineffective pore types.  Scale bar = 5 microns.  
(1000×) 

 

PLATE 15 
Sample 6, Well No. 5-33 

Depth: 5993 feet 
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Grain-to-grain contact at high magnification reveals 
ubiquitous pore-bridging illite (center) and small, 
euhedral quartz overgrowth prisms (Q).  Individual illite 
hairs extend to lengths of 15-20 microns in places.  
Scale bar = 5 microns.  (1900×) 

 

 

 

 

 

A medium-magnification view looking into an 
intergranular pore.  Blocky quartz overgrowths (Q) 
partially occlude porosity, and authigenic illite fibers (I) 
commonly extend into remaining pore space.  Scale bar 
= 50 microns.  (710×) 

 

 

PLATE 16 
Sample 6, Well No. 5-33 

Depth: 5993 feet 

Q 

Q 

Q 

I 

I 

I 
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Monument Federal 9-34 
 
 

Provided by Sue Lutz, Energy and Geoscience Institute, University of Utah, Salt Lake 
City, Utah 










	CORE_MP.pdf
	Title Page
	Table of Contents
	Abstract
	Introduction
	Geologic Setting
	Routine Analyses
	Depositional Environments
	Marginal Lacustrine Facies
	Lake-Margin Carbonate Flat
	Deltaic
	Interdeltaic

	Open Lacustrine Facies

	Sandstone Petrology
	Medium-Grained Sandstones
	Provenance
	Textural Features
	Diagenesis
	Pore Types

	Very Fine- to Fine-Grained Sandstones
	Provenance
	Textural Features
	Diagenesis
	Pore Types

	Ripple Drift Laminated Sandstones
	Very Fine-Grained Sandstone and Coarse Siltstone of the Travis Interval
	Rock Type T-1
	Rock Type T-2


	Carbonate Rocks
	Uteland Butte Carbonates
	Carbonate Marker Bed

	Summary
	Conclusions
	Acknowledgements
	References
	Table 1
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6a
	Figure 6b
	Figure 7
	Figure 8a
	Figure 8b
	Figure 8c
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15a
	Figure 15b
	Figure 16 text
	Figure 16a
	Figure 16b
	Figure 16c
	Figure 17a
	Figure 17b
	Figure 17c
	Appendices
	Appendix_A.pdf
	Ute Tribal 2-25
	Core Photo 1
	Core Photo 2
	Core Photo 3
	Core Photo 4
	Thin Sections
	TS 1 40x
	TS 2 40x
	TS 3 40x
	TS 3 100x
	TS 3 200x


	Travis 14A-28
	Core Box Photo 1
	Core Box Photo 2
	Core Box Photo 3
	Core Box Photo 4
	Core Box Photo 5
	Core Box Photo 6
	Core Photo 1
	Core Photo 2
	Core Photo 3
	Core Photo 4

	Travis 10-28
	Core Box Photo 1
	Core Box Photo 2

	Federal 2-33
	Core Box Photo 1
	Core Box Photo 2
	Core Box Photo 3

	Federal 6-33
	Core Box Photo 1
	Core Box Photo 2
	Core Box Photo 3

	Federal 6-35
	Core Box Photo 1
	Core Box Photo 2

	Monument Federal 3A-35
	Core Box Photo 1
	Core Box Photo 2
	Core Box Photo 3
	Core Box Photo 4
	Core Box Photo 5
	Core Photo 1
	Core Photo 2
	Thin Sections
	TS 1 40x
	TS 1 100x a
	TS 1 100x b
	TS 2 40x a
	TS 2 40x b
	TS 2 100x
	TS 3 100x
	TS 4 40x
	TS 4 100x a
	TS 4 100x b


	Federal 23-24
	Federal 23-25
	TS 1 20x and 40x
	TS 1 40x
	TS 1 100x

	State 6-32
	Core Box Photo 1
	Core Box Photo 2
	Core Photo 1
	Core Photo 2
	Core Photo 3
	Thin Sections
	TS 1 40x 
	TS 1 100x a
	TS 1 100x b
	TS 1 200x a
	TS 1 200x b


	Federal 33-11J-1
	Core Photo 1
	Core Photo 2

	Federal 33-11J-2
	Federal 33-11J-3
	Allen 34-5
	Federal 33-8-1
	Federal 33-8-2
	Paiute 34-8
	Pariette 5
	Core Photo 1
	Core Photo 2

	Pariette 6A
	Pariette 6B
	Pariette 6C
	State 13-16J-1
	State 13-16J-2
	Federal 15-17
	Core Photo 1
	Thin Sections
	TS 1 40x a
	TS 1 40x b
	TS 1 40x c
	TS 1 100x a
	TS 1 100x b
	TS 1 100x c
	TS 1 100x d
	TS 1 100x e
	TS 1 100x f
	TS 1 200x
	TS 2 40x a
	TS 2 40x b
	TS 2 100x a
	TS 2 100x b
	TS 3 40x
	TS 3 100x a
	TS 3 100x b
	TS 3 200x a
	TS 3 200x b
	TS 3 200x c
	TS 3 200x d


	Federal 15-24B
	Island 16
	West Desert Spring 1
	Core Box Photo 1
	Core Box Photo 2
	Core Box Photo 3
	Core Box Photo 4
	Core Box Photo 5
	Core Box Photo 6

	West Desert Spring 2
	Core Box Photo 7
	Core Box Photo 8
	Core Box Photo 9
	Core Box Photo 10
	Core Box Photo 11
	Core Box Photo 12
	Core Box Photo 13


	Appendix B
	Appendix C
	Appendix D




