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Samples were not regularly caught until 2600' MD @ 10'
intervals.

The intervals 1370'-1490" and 2170'-2300' were sampled @
30" intervals to look at the top of the Chase Group and at the
Tarkio, respectively.

Note: bottom joint of surface casing fell from
1037' MD to 1208' MD.
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rea in Alizarin

LIMESTONE: bluish white to light greenish gray, locally very
pale orange, firm, platy cuttings, fossiliferous, locally sparry,
very effervescent in HCI, no insoluble residue. No
fluorescence, no cut, no shows.

SHALE: light olive gray to greenish gray, soft to firm,
occasional platy cuttings, some zones very calcareous,
others non calcaeous, without significant difference in
appearance. Rare pyrite nodules, rare mollusc fossil.

GYPSUM: selenite crystals <3mm, pearly white to
transluscent, fibrous stucture, soft but brittle. Likely
rehydrated and recrystalized anhydrite.

ANHYDRITE: white to semi translucent, firm, amorphous
structure, rounded, no reaction in HCI, produces selenite
crystals when reprecipitated.

SHALE: light olive gray to greenish gray, soft to firm,
occasional platy cuttings, some zones very calcareous,
others non calcaeous, without significant difference in
appearance, no fluorescence, no cut

ANHYDRITE: white to clear, locally dark yellowish brown,
semi translucent, firm, rounded cuttings, no reaction in HCI,
produces selenite crystals when reprecipitated.

SILTSTONE: medium gray to medium dark gray, firm, blocky
cuttings, significant very fine sand, calcareous.

LIMY DOLOMITE: Light gray to medium gray, firm,
sub-rounded cuttings, microcrystalline, effervescent in HCI,
slight mottled stain in Alizarin, weak, diffuse cloudy dull
yellow cut, patchy halo

trace CHERT: white to clear, hard, conchoidal fracture, no
reaction with HCI.
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LIMESTONE: white (N9), platy to sub-blocky, soft to firm,
reacts very strongly to HCI, very fossiliferous

SILTSTONE: medium gray (N5) to meduim dark gray (N4),
sub blocky, soft, grity with local areas of high clay content,
moderately reacts to HCI

LIMESTONE: very light gray (N8) to light gray (N7), platy to
sub blocky, firm to moderately hard, brittle, very reactive to
HCI
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SHALE: dark greenish gray (5GY 4/1), soft, platy, moderat
reaction to HCI, light patchy oil staining

SHALE: dark reddish brown (10R 3/4) to very dusky red (10R
2/2), platy, soft, slight to moderate reaction to HCI, locally
grity appearance

SHALE: medium gray (N5) to meduim dark gray (N4), very
soft, platy to sub rounded, no to slight reaction in HCI

LIMESTONE: white (N9), sub-blocky, soft to firm, reacts very
strongly to HCI, very fossiliferous

SHALE: dark greenish gray (5GY 4/1), soft, platy, moderate
reaction to HCI, light patchy oil staining

TOOH @ 2285' MD

No samples caught between 2300'-2590' MD




10" sample intervals from 2590' to TD
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LIMESTONE: mottled white (N9) to light gray (N7) to med.
dark gray (N4), crystalline and algal limestone common,
blocky, firm to very hard, very fossiliferous, vigorous
reaction to HCI, locally limestome occurs as a white (N9)
grainstone, firm to hard, smells strongly of sulfur while
reacting with HCI

SHALE: light gray (N6) to med. dark gray (N4) to grayish
black (N2), platy to sub blocky, very soft to moderately firm,
locally micaceous, no reaction to a moderately strong
reaction to HCI, pyrite nodules common

LIMESTONE: white (N9) to grayish orange (10YR 7/4), hard,
sub blocky cuttings, fossiliferous, subhedral pyrite, rare
vugs, locally a grainstone but more commonly dense, pale
yellow fluorescence, slow diffuse pale yellow cut, plae yellc
halo

SHALE: dark greenish gray (5GY 4/1), soft, platy, moderate
reaction to HCI, light patchy oil staining

SHALE: dark reddish brown (10R 3/4) to very dusky red (10R
2/2), platy, soft, slight to moderate reaction to HCI, locally
grity appearance

SILTSTONE: medium gray (N5) to meduim dark gray (N4),
platy to sub blocky, soft, grity with local areas of high clay
content and locally micaceous, slight to no reaction in HCI

SHALE: medium gray (N5) to brownish gray (5YR 4/1), platy,
smooth, calcareous, trace pale yellow fluorescence

LIMESTONE: moderate yellowish brown (10YR 5/4), firm, sub
blocky cuttings, various textures, hacky appearance,
unidentifiable fossil debris and possible oolites, locally
sparry, no visible porosity, argillaceous to very argillaceous,
very dull yellow fluorescence, yellow diffuse cloudy cut
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LIMESTONE: very pale orange (10YR 8/2), sub platy cuttings,
very effervescent in HCI, very clean, micrite, tight, possible
remnant finestral porosity with calcite fill, pale yellow with
splotches of yellow mineral fluorescence, pale yellow diffuse
cut
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SHALE: medium gray (N5) to medium dark gray (N4), firm,
) platy cuttings, slightly calcareous, no fluorescence.
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PSI 1219 i ]’ < N 8 = \\ \
) ( Prd | —— N )
A ] N [ TP=——= === v
WT 9.1 \ \ [ —— —— { <
VS 50 / P ] m == \ \
| | ——— i ? \ \ SHALE: querate prown (5YR 3/4), moderately soft, sub
p—— ocky cuttings, gritty, silty, calcareous, no fluorescence.
) { ] | blocky cutt tty, silty, cal fl
| A = [ i
g [ [T—T—— [ [
-+ EPASON EDRTF { I TE=— ] ]
[Failure ! I —— (A
{ ) [ == == [ |
i = { |
/ | —— \ . . . '
—T—— . LIMESTONE: light brownish gray (5YR 6/1) to white (N9), firm,
N\ : — - | { micrite, local intraclasts, tight, pale yellow fluorescence, pale
l} [] = [ TTEBEe=—/—_ & I yellow cut
= il ===
) | )i —— = ¢
3 | ) ——— ——— = =P
= Heee/—= ‘
I |) ) | ——— | | | P \\N \
WOB 38 [ \H » HEe=— == [ { . . .
RPM 97 | ) Rl ] i 1] === \ SHALE: medium gray (N5) to medium dark gray (N4), firm,
] ) 7\ S [ ——— \ platy cuttings, slightly calcareous, no fluorescence.
PSI 1226 2 { I )] I )
N \ 1 = (€
WT 9.1 ] == [ TT= ) )\
VS 52 | N i Il
[ I —— [[[TF—— [ J)
] i \ ||| [— —— ) < 3
| / ——— ——— ' \§ hN
[ P, L \ 179u TG )| ]
2970 MD = ~ J TH——— [lEe—— Y 9734 ppm C1 i Vi
Brown L === —— = 2478 ppm Ca P ! 3 j LIMESTONE: dark yellowish brown (10YR 4/2), blocky,
Lime N C : : T 2971 ppm C3 N N angular, very hard, dense, crystalline, locally fossiliferous,
) I I 2766 ppm C4 ] | reacts vigorously to HCI
1 =
e —— A B J
N === ——— I KN
§ m P =5 A\
+ <l V4 = —— L LIMESTONE: moderate yellowish brown (10YR 5/4), locally
2090 MD NIC ,] HH e — ;" | very pale orange (10YR 8/2), firm, blocky cuttings, micrite,
/ ™ £ —— = : - \ less commonly peloidial, local vugs and fenestral porosity,
- P T AN ~ ~
Lansing- Y H e . T 1890 TG /h’ — oil staining, rare ammonite fossils, slow streaming to cloudy
Kansas N 111l s R = light blue cut, light blue halo
¢ WOB 40 | —— ( 10007 ppm CL il [
City RPM 90 A i e —— = T 1T 2691 ppm C2 5( (
PSI 1225 = ST R (e pnTE § ::] —— —— R — ggé‘s‘ ggm gj o {u% T SHALE: moderate brown (5YR 3/4), moderately firm, platy to
vh -l M n — T —F1 — 1 i_%ﬂ'JJl‘mo b { 100 sulb platy cuttings, generally smooth, locally gritty/silty,
DST #1 39 ) | " Ml i ) 1R r&,?} calcareous.
30163060 h)\ [[Ee==== ——— | *"H* o 17 (C ; , ,
15-60-60- 120 N 2] n I ____% " | - B 1 N \ - 1] LIMESTONE: white (N9) to grayish orange (10YR 7/4), hard,
adad > || 'EB Hi _'{17“1 ki ] sub blocky cuttings, fossiliferous, subhedral pyrite, rare
:1}14”1482 | ) | %: - | - 1Y 5 ( VAES "9 vugs, locally a grainstone but more commonly dense, local
IF 61 +H ¢ <"‘ —r I — Y A 0 00 ( ) 7 \4 104 oil staining, pale yellow to yellow fluorescence.
BOB 1min ol | === N [ (bphn /
:BSI;Z]?ne D h\ ': H ““%: {\ 10 10 < D] S N < 1069 LIMESTONE: light brownish gray (SYR 6/1), firm, sub platy
FF 527 ) s C | 150u TG B % cuttings, varied textures, fossiliferous, well preserved
; ( | el | . 7211 ppm CY / ammonite, slight porosity and oil staining, yellow
BOB 2min N e 1 n : 7 2202 ppm C2 { fluorescence, light blue streaming cut, patchy halo
FS 618 ? =::H = = = 2843 ppm C t i g cul paiehy
none O ——1 — v 2788 ppm C4| {
FH 1425 Ny ——T T \
; y, . hH  — —— Y /1 [] SHALE: med. dark gray (N4) to black (N1), mod firm, locally
Recovery: > < o : : == : : o )] s ﬁalc, common pyrite, common thin (< 1Imm) black lamina, no
1299' MCGW > e —— S uorescence.
: D i T === ,
reo / / o — —T— 134u TG h\! ) LIMESTONE: white (N9) to mod yellowish brown (10YR 5/4),
Y e | ==1 : . 11 /] ; no i
H = = )] o — —— 7 3865 ppm CY = 4 sub blocky to platy, firm, micrite, commonly fossiliferous,
WOB 39 { LS. —— - e — 2642 ppm C ) locally soft and chalky, trace fenestral porosity, common lig
otk T F T =
RPM 99 oy —— —T = 3067 ppm C: 717 oil staining, pale yellow fluorescence, fast streaming to
PSI 1001 . ) o === A 4053 ppm C4 5 (l l) cloudy white blue cut, patchy halo
WT 9.1 - K TRRA = . — L
T ™ . —0—— | ||] — q 1 [
VS50 i 2 N E i == — 3 YV ] LIMESTONE: white (N9), boundstone or biolithite with inter-
9/29/2013 ES AN el . K -I-r- === and intra- clastic porosity stained with oil residue, calc, slow
00:00 S ! > = - | — p //’ = ~T| streaming blue cut, faint halo
T T =1 1
| P ] —T—— — NS G@S SI¥ \/ LIMESTONE: light brownish gray (SYR 6/1), very firm, micrit
1 { 1 | [l —T——Tr| —L 11 | '@ \ | no visible porosity, locally chalky and moderately firm, loca |
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oil stained.

LIMESTONE: very pale orange (10YR 8/2), occurs as ~1Imm
subrounded chips, firm to hard, locally fossiliferous - fossils
mainly occur as loose crinoid hash, reacts vigorously to HCI,
occasional chip has fast streaming blue cut

LIMESTONE: yellowish gray (5Y 8/1), blocky, very hard, tight,
fenestral porosity infilled with translucent calcite cement,
common vug porosity, fossiliferous, occasional oil staining,
pale yellow fluorescnece, streaming bright yellow cut

LIMESTONE: mottled yellowish gray (5Y 8/1) and greenish
gray (5G 6/1) to med bluish gray (5B 5/1) packstone, soft to
moderately firm, sub angular chips

LIMESTONE: mod yellowish brown (10YR 5/4), locally very
pale orange (10YR 8/2), firm, sub blocky cuttings, micrite but
also commonly peloidial, local vug porosity and fenestral
porosity, oil staining inside of vugs, rare fossils, instant fast
streaming bright white blue cut, bright yellow halo

SHALE: med light gray (N6) to dark greenish gray (5GY 4/1) to
dark reddish brown (10R 3/4), mod firm, platy to sub blocky
cuttings, generally smooth, locally gritty/silty, locally calc

LIMESTONE: yellowish gray (5Y 8/1), micrite, very hard, sub
blocky, local vug porosity and stylolites, vugs and stylolites
are oil stained, locally fossiliferous, instant fast streaming
blue white cut, dull yellow halo

LIMESTONE: white (N9) to med light gray (N6) to mod
yellowish brown (10YR 5/4), micrite, locally vuggy with oil
stains, common fenestral porosity, also oil stained;
grainstone to boundstone, very fossiliferous, light
intraparticle oil staining, dull yellow fluoroescence, slow
streaming dull yellow green cut

LIMESTONE: white (N9) to light gray (N7), occurs as ~Imm
subrounded grains/chips and ~5mm blocky chips, firm to
hard, locally fossiliferous - fossils mainly occur as loose
crinoid hash, reacts vigorously to HCI; also fossiliferous
grainstone, rare pyrite, dull yellow fluorescence, slow
streaming blue white cut

SHALE: med dark gray (N4) to a dark greenish gray (5G 4/1),
platy to sub blocky, soft to mod firm, locally micaceous,
locally calc

LIMESTONE: mottled pale yellowish brown (10YR 6/2) with
very light gray (N8), crystalline, firm to hard, blocky, locally
fossiliferous, locally vuggy with oil residue, rare intercrystal
porosity, instant fast streaming to cloudy white cut

SHALE: grayish black (N2) to a dark greenish gray (5G 4/1),
platy, soft to mod firm, locally micaceous, locally silty, calc,
no fluorescence, no cut

LIMESTONE: white (N9) to med light gray (N6) to mod
yellowish brown (10YR 5/4), micrite, hard, blocky, locally
vuggy, no oil stains, locally fossiliferous, weak slow
streaming pale yellow cut

SHALE: med dark gray (N4) to a dark greenish gray (5G 4/1),
platy to sub blocky, long thin blades common, soft to mod
firm, locally micaceous, locally calc

LIMESTONE: white (N9) to med light gray (N6) to
modyellowish brown (10YR 5/4), micrite, locally crystalline,




IWI 9.2 | P \[ J J nard, 10Cally SOIL alu Lhialky, DIOCKY, 10Cally vuygyy, no o
VS 53 2 11 T IEL % 17 stains, locally fossiliferous, no fluorescence, no cut
| N A\ — % S NN TN
WOB 35 \) w HE—— T T - yAWaW4 LIMESTONE: very pale orange (10YR 8/2) to pale yellowish
3251 MD |RPM55 \ — D R o e ~ - 12\ \? brown (10YR 6/2), blocky, firm to hard, though can be soft,
Arbuckle | Ps!952 ¢ =7~ = = i ——T— °\ ) I algal laminations visible, fossiliferous, no oil staining, patchy
. V4 N A 10— = =N -~ dull yellow fluorescence, no cut
o i — s 146U TG N
3260 ’ M i [ — N 1500 ppm C1 —y
Rig D - R g?gi ppm gs DOLOMITE: white (N9) to buff, crysalline, sucrosic texture
’ H H 6116 ppm ci common, visible porosity, hard, vugs common, no stain in
TD 3260 i i PP Alizarin Red, slow mild reaction in HCI, strong petroliferous
9/30/2013 i i odor, yellow flouorescence, instant bright white blue fast
02:00 I [ streaming cut and milky cloud, white halo
DST #2 | |
3250'-3260' 1 1
15-60-60- 120 - -
min H H
IH 1592 i i Note:
IF671 i i Bottoms up sample for 3055' MD contained no dolomite.
BOB 20sec | |
ISI 1042 H H Spot check sample caught between BU 3055' MD and BU
BOB 12min H H 3060' MD contained dolomite chips and had a strong
E'E)éofszec i i petroliferous odor
w H 1
E%lBl%‘:r?n § I I Bottoms up sample 3060' MD: dolomite and strong
EH 1573' | | petroliferous odor
Recovery: I I
1698' Water I [
932" Qil | |
1 1 T. M. McCoy & Co., Inc.
I I Geologist: Ryan Thress
w H 1
w =
a1
o H 2
w H 1
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