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Overview of the typical Pilot Shale section (“South Slope”) through the Joana Limestone, view north, central Confusion Range.
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20-23 May 2018 - Salt Lake City, Utah low magnification view of 5. S pRK s ra | Closeup view clearly separates the three major At e BB /\bundant oncoids [arrow) in a dark gray
calcareous silistone, typical of many N S R S SR Constituents with quartz/feldspar being poorly 5 limestone are common to this stratigraphic
' samples taken from the Pilot Shale. R et WAL IR sorted and somewhat angular although well- TR e interval, most likely attributable to a
A mixture of poorly sorted silf Sy ge P i5he@r .|  ounded quartz grains are seen elsewhere. Porosity VRSN comparative lowsfand at this moment of time.
ANNUAL CONVENTION & ExXHIBITION reworked fossil fragments (arrow), Ao -‘ yR o a (faint magenta) consists of intercrystalline voids SR R sl | A disfinct red bed is in stratigraphic vicinity,
and calcite cement (bronze) is Sk W S FR Y 250 | inspired by incomplefe dolomite cementation, R R NG s {  seen best on field photographs associated
| / T o i \ oo [Ty typical. Porosity is generally poor DN : &% | inferparticle void space among the siliciclastics, e X Bl \ith this presentation. Note the numerous
{175 | ossdstion Vv Y due to the pervasive cementation. AL Wl | and microporosity likely present in clays as well as , . v GBERN | bulbous encrusting forams (white) viewed in
EIZTY /\v S | Plane polarized light (40X). s b g L EIE in organic material. Plane polarized light (TOOX). Reoho e B ¥ this specimen. Plane polarized light (40X).
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2 A ms T N I\ ley H JJ/ S low magnification view of a black (in L S il R N ) In some cases, true sand-size particles Reworked limesfone fragments (bronze) are seen
u ///’ F e g —+ i ; o _ usall field) phosphatic mudrock containing g B g k. of quartz, feldspar, and chert (salt and Bl : periodically in this location. Such rounded clasts, as
;E/ AR 7GR SN small amounts of detrital silt, organic BRI PR B pepper) are admixed with finergrained i - seen here, likely reflect the erosion of shelfal materials
Baker CAv [ R . . £ SO R ' Ay "y . . . G ¥ . . .
i \ 71 — N LTy matter, and microporous void space. - : - - materials, reinforcing the concept of g3 09 as the silt brusquely descended into the relatively
: S e - 7 : . . _ e : ) ) ; i . . . . .
- — - _ Ay ST - A ‘ﬂk@f{ The relative occurrence of this facies [ S B . ! a mixed or multi-sourced provenance. A o deep basin. Associated stratigraphic work outside
8| > FOSSILS 2 - 8lel ) > | rossis 5 in the sections measured is admittedly ‘ Cdipe Dty e S Nonetheless, dolomite, organic material e is & of the Confusion Range sfrongly suggests correlation
; ’f 2o CONODONT | & AND . LOCATION S Q| CONODONT | & AND = $ “sun S k but | : - LG Y 7 : (b| k) d it il < {xhls T hall d me o h Th hall
Sl 5|2 ZONES % TRACE S 300  OF SAMPLES >I2|E|2] zones | €| Trace 2 Y R . unknown, but log responses in any b I G i o ack), and some porosity are i e o more shallow deposits elsewhere. These shallow
el S| : FOSSILS E o|= = | rossis = JARN Y TR Holeing "¢ ™" I drilled well could be informative. : v, evident in this relatively coarse grained Lo A formations were clearly eroded when the Pilot Shale
‘ Z e I % : \3\% g poat | 5|\‘(,‘.;¥:m i Plane polarized light (40X). Y Foidg it G material. Plane polarized light (40X). MR LA was deposited. Plane polarized light (40X).
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' Sample | Weight Tmax® GOC’ | NGOC®| TOC® i Matike
& N. duplicata d & o S3CO°¢ OSI* | HI*t | 012 a1 i " Immature (Oil window) Postmature
gz ID (mg) (°C) (Wt.%) | (wt.%) | (wt.%) v 4 g
3 r(\)l g 200 1 Type | R
o .
WP-15@ | 479 . . . . 444 | 0.30 | 0.07 1.56 1.63 19 | 42 E 4 e ; IOI] Prone \
sulcata ? E J ) usually lacustrine
' Bishop Springs Unit 1 : b o
M. praesulcata NWSW s&?ﬁ 8’dT'c16 SU'H-R' 17 W. WP-16 564 | 0.05|0.23|10.32|0.19 | 438 0.32 | 0.05 1.68 1.73 18 g 5
illard Co.,
U. expansa | API #:43-027-11476 et
- - — WP-17® | 454 | 0.03 |0.05|0.83|0.37 | 539 0.32 | 0.05 1.31 1.36 61 P
L. expansa . ; - . GAMMA  RAY 930 NEUTRON From (ft) [ To (ft) | Lithologic Description and Remarks . E
RADIATION INTENSITY INCREASES Eéé RADIATION INTENSITY INCREASES Sp.Ud.dE‘.d (?ctober 7, 1?51, in the .P"0t Shale (Lower Devonian — Upper WP22@®!| 469 | 010! 06311011013 | 448 | 030 | 011 227 238 42 &:1 %
Mississippian) at a point approximately 195 ft below the top of the x <:C) 600 Typell
s Pilot Shale-Joanna Limestone contact. W27 164 | 0.03 | 045|117 0.07 | 445 | 041 | 010 | 183 | 192 60 L O %“ i Oil Prone
Oncolitic Bed \ 0 340 |[Siltstone; cream, buff and gray, calcareous, brittle, moderately 27@ ' ' ' ' ' : : : : 0, = usually marine
. I . . . . . oy . m
Pilot Red Bed = hard, abundant secondary calcite, limonite stained, slightly pyritic, " =
AN WA — interbedded with black fissle shale, very slightly calcareous, brittle, WP-30@ | 48.0 0.03 013|084 019 | 436 0.24 0.05 0.56 0.61 & =
e T‘ 5 ' T z = slightly pyritic, becoming mottled toward bottom. Re] B
] 2 Miles R17 W 5 = Spudin Pilot Shale 340 605 | Shale; black calcareous to non-calcareous, carbonaceous, slickensides, !S1 = amount of free hydrocarbons in the sample (mg HC/g rock) g §’
S Kilommeters E 1 a 1 pyritic, brittle, becoming increasingly silty at bottom, moderately 252 = amount of hydrocarbons generated by pyrolitic degradation of kerogen (mg HC/g rock) E Gl =
Scale e««« 0@@5@ | = < ° B hard, heavily fractured, with rare beds of siltstone, red, gray and buff, *$3 = amount of CO, (mg CO, /g rock) produced during pyrolysis of kerogen 8 L CondensateWet Gas Window
EXPLANATION < 1= 2 soft calcareous, hematite stained, 13 3/8” casing set at 522 ft. %p| = production index (S1/51+52) =
Geologic Units Map Symbols ' e = — 605 625 Siltstone; buff and tan, as last above. *Tmax = temperature (°C) of maximum release of hydrocarbons from cracking of kerogen during pyrolysis gb
- — Gerser Limesone CONTACT Dt whr lction e, i Total (Dr) — i 625 640  |Limestone; dark brownish-gray, fine crystalline, hard, slightly silty to ?S3C0O = amount of CO (mgCO/g rock) produced during pyrolysis of kerogen O
g R 2 plympton Formation L :SVEEL;:EET"DD;ﬁhldlwttthV;fjlddd:dd el O - . slightly argillaceous, cherty. Lost circulation at 640 ft — regained in ’GOC = generative organic carbon v 135%R,
z Qm | Lacustrine mar g Kaibab Limestone T e s onnes C— = S { 1-1/2 hours. ®NGOC = non-generative organic carbon
Z show plunge; dotted where concealed. Vel 9 _ . -
e acustrine and alluvial deposits, undifferentiated Arcturus Formation - — 640 670 Chert, bIaCk, ray, brOWn, ure, secondary. TOC = total organic carbon (wt.% Type lll =
é g L d alluvial dep diff 1 anticline L. marginlfera : g y p ' y . . . » ] g ] ] ( 0) Oi] lGaS Prone Dry GaS WII"IdOW
g i Lacusuine sand 2| Ely Limestone yncine = : 670 735 Limestone; gray and brown, micro to fine crystalline, silty to OSl = oil saturation index (S1 x 100/TOC) _
Younger alluvial-fan deposits ; Chainman Formation overtumed syncline < é argillaceous, occasionally nodular, interbedded with some shale, 1H| = hydrogen index (52/TOC x100) N
] Otderalluvial-fan deposits Joana Limesone £ STRIKE AND DIP OF BEDDING-Incined, overumed. } 1 g black, carbonaceous, calcareous, slickensides, silty. 1201 = oxygen index (S1 x100/TOC) Low Level Conversion
. JE Conglomerate and taff of Confusion Range Plotshate Sl=r 735 780 Siltstone; buff, very calcareous, soft with rare thin beds of limestone, 0.00 o
Z\: Ty | UpperNeedies Range Group - . 2 - brown and gray, very silty, slightly argillaceous, micro-crystalline. 380 400 420 440 460 480 500 520 540
I t© % Simonson Dolomite = <> - - -
: IS | Sefeck s Conglomers . — : oy = < 780 840 | Limestone; brown, gray and mottled cream-gray, micro-crystalline to Tmax (°C)
Tunnel Spring Tuft i oo =c : dense, very silty, soft, argillaceous.
J Laketown Dolomite =]
Thaynes Formation L Laketown and Ely Springs Dolomites, undivided f = = = 840 845 Limestone; as shown above and siltstone, pink, slightly calcareous,
z Ely Springs Dolomite i = 3|—F argillaceous with few floating medium-grained sand grains. Slight oil
g Eureka-Crystal Peak-Watson Ranch Formations, undivided - — R = Sta | n.
O” Upper Fogonip Group, undivided i ﬁ 8 — ; 845 865 Core no. 1. Recovery 20 ft. Shale; gray, dense, very silty, pyritic, very
m " ( é ~ — — heavily fractured. Fractures filled with white secondary crystalline
j — :<Z< 2 Eud == << calcite becoming darker, more dense and brittle toward bottom. No
s 8 E ) 8 = 8| = shows of gas or oil.
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( SOUTH SOUTH SLOPE & NORTH
ENSIGN-NEEDLES OUTLAW FEDERAL 1 BURBANK 1 LEDGER CANYON/EAST SLOPE™ BISHOP SPRINGS UNIT DESOLATION UNIT
Lot ¢ <4.91MI> _~¢«_ <11.99MI> _¢_ <22.48MI> ’ <17.93MI> _¢_ <7.25MI> _~¢'_
I o)) SRR Samole Depth | Qtz Cal Dol Alb | Orth | Feld | Sum of Feldspar | Mica | Musc | Kaol | Mont | Verm | Gyp | Chl | Tita
05 0.1 P (ft) (wWt%) | (wt%) | (wt%) | (wt%) | (wt%) | (wt%) Group* (wt%) (Wt%) | (wt%) | (wt%) | (wt%) | (wt%) | (wt%) | (wt%) | (wt%)
Z @M@QOH Pt , , U PPM] DPHI [%]
< 100 g 9 Z. Top SS Pilot 10 | 82 | 1.8 | 145 68.0 68.0 7.4
Z bs o Y b o o :
g unzoned :<ZC GR [GAPI] RHOB [G/C(;,] GR [GAPI) RHOB [G/cé] GR [GAPI] NEUTRON GR [GAPI] K [%] GR [GAPI] RHOBC [G/CC] GR [GAPI] Neutron Pilot 4 58 23.0 0.8 62.0 0.7 r 13.9
g lnterval E o] 300: :2 3 0 300E E2 3 o] 300: :W 100 o] 300: :0 5 o] 300; 7:2 0 SOOi EO/ 100| PlIOt 5 168 32.0 8.4 41.0 . ) Tr 13.5
o P e =l PE =E PEL :
5 E I = cored interval ;75?; = E ?87; =85 ;FE § TE %\( Pilot Red Bed 305 89.0 0.0 5.7 Tr
& > P e =l B == S M WP-16 362 | 240 | 2.0 | 540
- % Dps ?v? ?575 ?F’-i Top SSPitot — ?O: = F¥ c 4 Dps WP-22 390 26.0 0.0 323
a = - S = 3 BE = E e - : g .
= E TE S SN = TE
D TE =E SER Pilot 4 — =52 S £ ¢ ( WP-12 508 | 37.0 | 28.7 | 200
E E e } E 3E 2 E WP-19 718 | 134 | 66.0 | 14.0
&E =E EN E = S
I = = e TE e WP-25 798 | 27 | 11 | 430
S E2 X ED] WP-17 — 83 Y e S
. ; N Top Guilmette Formation ,\ ;mé e ;Né }g Pilot 5 — E g SINE S WP-07 883 23.0 0.8 68.0 0.7
Formation Thickness | Lithology — Pps-A 5 L L N 2 R TEN
(ﬁ) LITHOLOGIC SYMBOLS FOSSILS AND TRACE FOSSIL SYMBOLS S S SE SN S S Dps_A Notes:
= E SN = SNE south | 8- Core Chip S * Column is summary of the albite, orthoclase, and feldspar categories.
1 3 e ?:"ZE B SR = ou ope SR > [ (1966 ft) S Abbreviations: Qtz = _ . _ . e _ _ ee L ee _ .
— S E = S E 3 E 3 — e { — : = quartz, Cal = calcite, Dol = dolomite, Alb = albite, Orth = orthoclase, Feld = feldspar (undifferientiated), Mica = mica (undifferientiated), Musc = muscovite,
-I-_L 5 - - O) @ )i S T W TYTYTRTY TR 7 o ) e 3 e S O?colitié: Beg = EgC = T — £&9— |~ ReverseFault - 87 Kaol = kaolonite, Mont = montmorillonite, Verm = vermiculite, Gyp = gypsum, Chl = chloride, Tita = titanite, Tr = trace
— 832 From (ft) | To (ft) | Lithologic Description and Remarks psB EWS SE - ¥4 Pilot Red Bed — = 3 E¥ 3
: : : . H 35% ) = — — R = — E o o —_
Sandstone Calcareous Limestone Limestone echinoderms trilobites SOlltaI'y | S I’ingOpOI’Ci Yg’lalmnoponll bAlitIOPOI”a 1 RADIATION INTENSITY INCREASES | 2= |  RADIATION INTENSITY INCREASES Core No. 4. Recovery 9 ft. Dps. B2 % - 3 E } S I WP-15 _| e ;g—z -
Sandstone Breccia rugose corals  tabulate corals  tabulate corals  tabulate corals 5 ft — Shale; dark gray, dense, very hard, slightly vitreous, dolomitic S v S SE T —wele S = - é?vé
= < ) ’ | ’ ’ i ] ’ ; ’ = = E E WP-22 — E = ;‘8{ A S — Dps_B
e 7 v £ — with abundant unoriented, calcite-filled fractures from veinlets to %” =E J RE E - = e — Cgﬁéil;tlp S E
- - - - 8 ® @ = = diameter. Abundant black, carbonaceous, shaly material on surfaces S 5 = i = - % WP-30 —| S T ( ) 3
U. triangularis Sponge radiolarians benthic calcispheres ostracodes branching —— 2 — of stylolites. S T ERS T ] == = oroElis E
' les f inife b e —1 s == . ; - i i i+ = 5 5 SR S WP-34 — = 5 S T 179 t) =
. L spicu oraminifera ryozoans — ] 4 ft — Shale; dark dirty gray, very fine grained, silty, hard, pyritic, = = = - _ 3 =S S
Argillaceous Shaly Micritic Marlstone — 3 . o : . - EEE P e S -8 Tob SS Pilot Pilot 4 Pilot Red Bed
Limestone Limestone Limestone . . N = dolomitic, becoming increasingly silty toward bottom. LE =E SER WP-12 — e - - S P
(Beirdneau . = e eb e A B i e —— — - Good dip of 20°. No shows of gas or oil. TE L S %r P S E e
Sandstone) , encrusting nonspecififc bellerophontid Euomphalus Loxonema bivalves —— l P 1970 1990 [Shale; as above core. SE S e 7 ,“’é P ,"’, Dps B2
unzoned - - - - bryozoans gastropods gastropods gastropods gastropods S 0 e e e o oy o o o Reverse Fault 1990 2010 | Limestone; cream-brown and gray-brown, dense, argillaceous, slightly = 8- = EN S E £ R S E
interval Tmmeman = 8= silty, interbedded with shale, dark gray, sandy to silty, dolomitic, hard, = = S S = S S
, Nodular  Silty Nodular ~ Dolomite Sandy & & B0 — S - — E slickensides, fractured. i 3 S 3E N 1E
? Carbonate Carbonate Carbonate goniatitic orthoconic Tentaculites, fish calcareous conodonts S = ; Reverse fault zone centering at approximately 2000 ft. Throw — 1385 P E P ;:OE E:SE g—g—g C;‘%é
Rock Rock Rock cephalopods nautiloid styliolinid debris algae < e i % ft. Drilling Pilot Shale. = E R S P S
cephalopods cricoconarids Z = N E 2010 2065 | Shale; dark gray, dense, very calcareous, silty, carbonaceous, pyritic, ope e c 2 Fod S 2E =-E
— 3 . . S_ E o = E & ™3 = e Dps_C
Z Z - - - — é = S slickensides. Z = S E SR P = 3
< Antler . o %ﬁ — @ o A \v4 \VAV/ é - = 3 Pilot Shale 2065 2179 | Limestone; gray-brown, mottled in part, sucrosic, micro-crystalline, e S =85 = = 8- E S
3 ackarc basin . . © . . | = . . o . . . . ;é = 3 Eod S Fo ——
2 Highlands  (Pilot Shale) P(if]'tghgglai Ifs: -_3 Z Silty Siltstone/ Calcareous Mudstone scolecodonts nonspecific Amphipora nonspecific  Cyrtospirifer Lingula i o _ silty, - argillaceous, pyritic, abundant ?I'Ckens'des' calcite-filled E / S I S S o E—
. Vict0|¥ia Quartzi"ce 3 é Carbonate Red Bed Siltstone or Shale stromatoporoids  stromatoporoids  brachiopods  brachiopods brachiopods - fractures. Lost some drilling mud to formation at 2120, 2148, 2170 ft. LE ;D’E égé 3E = RE (
O ' % = Rock —— N = 2179 2229 | Core no. 5. Recovery 50 ft. = g PE e SE T E
> : — LY 8;2~ CD Y/ ™ 6 < g —~— 41 ft — Limestone; dark gray-brown, micro-to fine crystalline, very ;wé SN =g S P g
o = Dps - Top of Devonian-Mississippian Pilot Shale i g @ @© . ) ) . . ) T — silty, carbonaceous, hard. Rare to abundant unoriented, partially open o aE ERN -3 S E g3
Q E Dps_A - Carbonaceous to shaly marker I @ ChOI:letld prod_uctld Syrmg_othyrls I'hynChOIlCHld athyrld strophomenid ~ to calcite-filled fractures. Abundant soft. black. shinv. carbonaceous = ShE SN = S E g -
= Dps_B - Shaly to carbonaceous marker . brachlopods bfaCthPOdS brachiopods braChIOPOdS braCthPOdS brachiopods A. triangularis? < = . . o . U v . o - SRS e B -8 g
3 Dps_B2 - Carbonaceous to shaly marker Calcareous Chert Overfolded Limestone ,ﬁ 3 e slickensides and stylolites. Evidence of horizontal and vertical minor B e = TEN
— - . . . . . . E —— E_ 3 —
8 Dps_C - Shaly to carbonaceous marker Mudstone  Nodular, Bedded  Bedding Concretion = i = 1 movements in alignment of fractures. Core increasingly fractured and Vi - Top of Mississippian Joans Limestone = P £ T /
Dgu - Top of DevoniaanuiImette Formation E — 2 — Top Guilmette Formation vuggy from 2207 to 2211 ft. Fractures rare from 2211 to 2229 ft. Dps - Top of Devonian-Mississippian Pilot Shale 3 N 5 edlger Canyon/ = EE ) EXPLANATION
Ea| H . H = = = =84 Eod )
= ——— — 9 ft — Shaly limestone; dark brownish-gray, dense, hard, very Dps_A - Carbonaceous to shaly marker Fe - 8- East Slope E =l
3 et & N1/2 section 29, T. 18 S., R. 16 W., Millard County, Utah, in @@ ‘%% 'JIIIF_ o U L &K Z'& = argillaceous, slightly silty, increasingly pyrititc. Bedding plane dips in Dps_B - Shaly to carbonaceous marker ;f; ;’é P SEN
= o Tallemiie - Formation) Conger Mountain 1:48,000 quadrangle (unsurveyed) (Hintze, L.F., Planolites Skolithos Rusophycus Cruziana Chondrites 8 <;> some were as follows: 2180 ft = 18°, 2184 ft = 14°, 2187 ft = 10°, 2213 Dps_B2 - rfa|rbonace§us to shaly makrker 3 ;&é—; P ? == ?EE ( ,\ = Dol - Feldspa ‘G roup
‘ .. . . . . —q_Qg° - 2_10° ; Dps_C - Shaly to carbonaceous marker = ST e SRINE I
1974, Prehmolnary geolooglc map of the Conger Mtn. quad.). Oncolites Lithoclasts Partly Unconformity and/or (IC) NE1/4 SW1/4 section 19, T. 26 N., R. 64 E., White Pine County, Spudded : 10/7/1951 ft =8-9° 2215 ft = 8-10°. No shows of gas or oil. Do - Top of Devonian Guilmette Formation = - P =E P m Kaol H Mont
strike N. 40° E., dip 24° NW (complete measured section) or Pisolites Covered Protichnites Nevada, in Elko 1:250,000 quadrangle (unsurveyed). Re-Entered: 4/10/1980 ;g; E= — 51— m Chl B Tita
strike N. 37° E., dip 25° NW (additional base, S 1/2 sec. 29) strike N. 60° E., dip 35° NW 9,058 ft TD Utah Division of Qil, Gas & Mining well files.

P&A * Sample names and collection depths for petrography, geochemistry, and X-ray diffraction analyses.
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