MARINE MICROBIAL CARBONATE JURASSIC TWIN CREEK LIMESTONE, PINEVIEW FIELD, NORTHERN UTAH THRUST BELT PENNSYLVANIAN PARADOX FORMATION, GREATER ANETH FIELD & ACKNOWLEDGMENTS
FACIES, FABRICS, AND PETROLEUM Location of Fields that Produce Oil (green) and Gas (red) Stratigraphic Column of Jurassic Section, Northern Utah Thrust Beli  Paleogeography during Middle WATTON CANYON MEMBER* MISSISSIPPIAN LEADVILLE LIMESTONE' LISBON FIELD' pARADOX BASIN Funding for this ongoing research is provided

R E S E RV 0 l R S l N U T A H from the Jurassic Twin Creek Limestone, Utah and Wyoming Jurassic by the Utah Geological Survey (UGS) and
, : . . : — , : , : : alde i : : Eby Petrography & Consulting, Inc., under the
TP : Lith ) Thin bed of ooids (beiween red arrows) Phoiomurogmph (plune I|gh|) of 0il and Gas Fields in the Paradox Basin of Uf(lh, COIOTGdO, and Arizona 4 b grapny . . 9 / '
e | l e | & . Lime mudstone with mm-scale within a massive lime mudstone the core image fo the left showing G R E AT E R A N ET H F I E I' D UGS's “Characterization of Utah’s Hydrocarbon
o Z | ‘ ; =

EXPLANATION

COLORADO

88 %] ioaro | microbial laminations exhibiting microbial lami iti R irs, Metal d Industrial Minerals”
S TR g microbial laminae contact between an oolitic s b o . . eservoirs, Metals, and Industria inerals
RO D Depositional Environments of the Desert Creek Zone, Paradox Formation, within the Aneth Platform Area Reservoir and Production Data program. This paper is derived from a UGS

UTAH

WYOMING

~x

David E. Eby, Eby Petrography & Consulting, Inc., Denver, Colorado

UTAH

o\ Thomas C. Chidsey, Jr., and Douglas A. Sprinkel
Utah Geological Survey, Salt Lake City, Utah May 2014

a.,\

Twin
Creek

2

JURASSIC

Dolomite

RZ?E ! : : s ‘ ‘ Eby Petrography & Consulting, Inc. G Eo LOGICAL SU RVEY

A survey of carbonate cores from active Utah oil fields also reveals a variety of previously undocumented | -
marine microbial fabrics, associated carbonate grains, pore types, and reservoir characteristics. The Reservoir and Production Data £ . e N | Lt i s Prasnss SVl S5ot o SO O e e g o colored Ight crange; Credter Aneth and eber
reservoirs, fields, and geologic locations, respectively, are the (1) Jurassic Twin Creek Limestone, Pineview : T N RO - S G SYA Miodified from Harr 1996

field, thrust belt, (2) Triassic Moenkopi Formation (K2 Zone, Timpoweap Member), Upper Valley tield, ) %OFL;:nzei\?\revi;;iiﬁc_mgjfhgce)gggzﬂon/

Kaiparowits Basin, (3) Pennsylvanian Paradox Formation, Greater Aneth tield, Paradox Basin, and (4] tultberd anficline i MR L. 4 3 - T o g Stratigraphic Column of the Paleozoic Section in the Paradox Basin
Mississippian Leadville Limestone, Lisbon tield, Paradox Basin. Like their lacustrine counterparts, these Producive Arma — 2080 s ' & ' : - | ‘ '

marine rocks display a wide variety of stromatolitic and thrombolitic growth forms, and possible leolites in Net Pay — 200 ft

mud mounds; associated carbonate grains include ooids, peloids, and oncoids. Porosity has developed Porosity — 2 to 4%, enhanced by fracturing ) . \ S S et o TP AR B Hermosa | Paradoxtm | 7777 )7

. : - S : : : : . . . : Permeobilify — 4 1o 30 mD | > S e . i % WaTET BN | Group | Pinl ail Fm | ;
in many of the microbial fabrics: intercrystalline, dissolution, inferparticle, and extensive microporosity. s * W | W L NT NN — e oy e T

L 2

g O

*

. l ¥ - - , £ oy g SRR .’-- e AT " Oil and gas fields "Mi .
e sy Stump Formation 60-250 | .- o | mudstone —+— ) | * Major Reservoir — oolitic and skeletal grainstone, report b}’ Eby and others, M'CrOb'?l Corbono’.re
S q | | p— N\ | s i S Evanortes ohylloid-algal bafflestone Reservoirs and Analogs from Utah,” currently in
< § Giraffe Creek Mbr 110-230 - - | Flwial—Eolian | A - 8 . _ < TN Symine - " Tr O|O|Oiﬂ 9 Mechanism — sTroTigrophic, carbonate bUi|dUp press.
: g : . g Sl ¥ %7 4 . s Lithofacies .
Waiton Canyon Mobr 400 _ | \ RS R L . N S e iy shel = 5 e Net Pay — 50 ft Core preparation and  photography ~ was
i BOUE?:.;V@%%@E Il}fibl‘ L‘gg—éi% ; ot Oolite Bed ‘ " . . ' Major uplif AR~ Bulldtps o T SR :‘ ? A, o A\/ergge Porosi’[y — 102% CondUCfed by Pefer Nielsen, MiChOel D LOine
D75 B s , 2 Core Research Center. Figures were drafted
0690 ,‘. Yelipw ,: S R PR e ; ' -’ X \ ik o i N v 8, ; Ul el — 7 Ly ‘ g . ALLILS . . . .
_J)” 5,/._: S W NueeSartalone 1100-1500 Fi 2 . . | | S \ ]y L | : vy " NN e X Microbialites Type of Drive — solution gas by Jay Hill and Cheryl Gustin of the UGS. The
. . . . . ~7 X? . ’ | 2 igT B Emls T - W i 3 S g A e e g \| WL S R BRI I Carbonate Sands Cumulative Production (as of December 1, 2013) - ter ign nd prepar Elizabeth
Recent discoveries in Early Cretaceous lacustrine microbial carbonates of the deepwater offshore of LTS < 7 | y * L T < LT S NS A 2 NS Biociastc Lagoonal & Stromatofes | ' ) poster was designed and prepared by Elizabe
Brazil (pre-salt Santos Basin reservoirs) as well as other large oil deposits in microbialites reveal the ,,:.;f,’k' o) 4 B L2 - Ty N T Seasndery Reasven Pioject — welstlood, srfber
. . . . . . . . - oview K approximate location of Pineview field stylolites and the healed fractures. with white calcite. (8761 ft.). (in white). B TN Cisaicniies . T o . B UTAH
fabrics and facies, associated petrophysical properties, diagenesis, and bounding surfaces are critical | i v Inot palinspastically resiored). Modified (8759 ft, porosity = 1.4% | il S, cuirie » The Microbialite Contribution to Total Reservoir N DNR
to understanding these reservoirs. Utah has well-documented examples of lacustrine microbialites in the D ey, > - ol | Volume is yet to be determined 1
9 : e / 2T e Modified from Sprinkel and Chidsey, 1993 *UPRR No. 3-3 well, NW SE Sec. 3, T. 2 N., R. 7 E., Summit County, Utah !
1}V.1.11° 30 -~ © 110038' %0 40_lkm
Maijor thrust faults are dashed where approximate (feeth on . Tl lotted Pl e il Microbial mudstone dlspluylng a Ooliti . bound and laminated . ith abund f brok o o gl o
bl wiell]. The Tevin Crack limesions oy eree [ight gresr] grainstone displaying a clotie Icrobial bounastone that displays a olific grainstone bound and laminate grainstone with abundance or broken P 3
A 1000 % Sk _ 3 e s

grainstone bed and microbial lime .o
Leeds Creek Member | 1000-1300 1:_:[% ‘ L s By et AN : Morscline Gpellianng z o cted 1 o ity Productive Area — 48,260 acres
i Major surficial ate ' . ; S
an
S @P/ ;:{ i;l"ri?%i?ezk T : w5 _ . . ‘ i Ea ki A ) = : ; .
AB S TR AC T o $ 7 pl';nyes'm\{{ Sliderock Member | 100-230 Y | | | - : s i A G T PARADOX e y oaceeaan I T D o Permeability — 3 to 30 mD, average 10 mD (retired) and Thomas Dempster of the UGS Utah
“qr . ) : Gypsum Spring Mbr 210 T"_! . | & e , . \ 4 e, el 25557 a0 L T N e, e ‘J > Rk ,l" \/\/Q’[er SCITU ration — 24%
| Tidal-Channel
> VLA, s < V /LY — ‘ PSS Bt AN AEAT w L g L 470,339323 BO, 418.8 BCFG Firmage of the UGS.
global scale and economic importance of these distinctive reservoirs. Evaluation of the various microbial ( o NGiliand gasprodudion The green dot represents the Note the vertical (bed normall Note the vertical fractures healed Note the rounded quartz silt grains RN < PlaormVargin dioxide flood, horizontal drilling
S | Modified from Hintze and Kowallis, 2009 from Blakey and Ranney, 2008. permeability = 0.01 mD). "": ﬂ " R TSI eyEnCtomSIERTaL
Focene Green River Formation within the Uinta Basin of northeastern Utah. In addition, Great Salt Lake = LR, RICH MEMBER*
is a modern hypersohne lake, Oc’rive|y forming microbialites. Microbial boundstone/oolitic Photomicrograph of oolitic/skeletal
oo . ore 1 1 . . . 10 20 30 40 50km "“EA’;’;I# o\‘Q‘o <© : i
S A I S thrombolitic fabric thrombolitic texture laminated stromatolite structures by microbial structures ooids (Br) L0 X . PR ooy et

o
(3]
®
o = | ® @
) B
Iy
® 0 o
[
% o (X
@

—' & Amateis, 1995
|

® 5 o 0@
® 5
[ ]

®
L]

e ® o o
@
=
-y
® 9 & O
o ® o =

ol® o o ole

Although this product represents the work of
professional scientists, the Utah Department of
Natural Resources, Utah Geological Survey,
and Eby Petrography & Consulting, Inc.
makes no warranty, expressed or implied,
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