FORMATION EVALUATION LOG

SCALE: 1:240 (1"=20", 5" = 100"

Englewood, Coloradoe
1-800-853-5113
FAX 303-817-8958
COMPANY: Heartland Oil and Gas, Inc API#  15-131-20185-00-00 ELEV GL: 1237 ft
WELL: Bloom 13-14 LOCATION: ne sw sw ELEV KB: 1245 ft
FIELD: Wildcat 810 fsl 810 fwl Log Measured from: KB
COUNTY: Nemaha STATE: KS Sec 14 Twp 4S Rge 14E
Spud Date May 12, 2004 LEGEND
Surface Casing 8 5/8" 0 - 282 ft ST
| LIMESTONE Z‘Q'o‘ > | BRECCIA " "rossis
: P
Hole Size 77/8 N5 % FoF
Total Depth 2728 ft SILTY
SHALE

Logging Dates

May 13 - 15, 2004

Interval Logged

1500 - 2675 ft

-’ SAND

BLACK
SHALE ~

SHALE

GLAUCONITE

Drilling Fluid native mud, bentonite gel
DOLOMITE
Mud Pumps Skytop-Brewster 6x14
Drilling Contractor Gulick Drilling, Is?&c. RECEIXE&)MWSGIQN ! 00LITIC
\NSAS CORPORATION COMMISSIDN LIMESTONE

E
a B PYRITE

a

] u

Rig Pusher Ron Gulick
; . SEE 2 3 2@9 g 5| LIMEY
Company Geologist Bill Hayworth e SHALE SILTSTONE
e
. (ol 3
Company Engineer Layle Robb CONS'FWREL%N E_";V‘S'C o
. ‘ CLAY
Logging Geologist Chris Ryan
o C ol g m TOTAL GAS (UNITS)
> PEN. RATE (MIN/FT) 3 S| m E o 100 LITHOLOGIC
m 0 2 o ml 24 s
= P = 4
= 9 % 3 BULK DENSITY (g/cc) DESCRIPTION
GAMMA RAY (AP UNITS) = 2z 2 3
m
0 150 d ) .
Caliper (in) 16-------- 8
e : 1500 limestone: white, hard, blocky, fine crystaliine, sparry, clean, tight,
. i fragmental in places
-260 - diilling with water, bit #1: Hugh__g‘ C 605 7102964 f 7/8
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1530 k
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-290 4
! 1536 limestone: white to light gray to light gray brown, hard, blocky,
1540 | cryptociystalline to microcrystalline, spany, clean, tight, fragmental in
{ (' places, trace fine pyrite
]
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1550 “RPM. 80/100 WOB 2/10 PP 65\4900
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1 1562 limestone: milky white to light honey yellow, hard, blocky,
-320 1 cryptocrystaliine to microcrystalline, clean, tight, trace fine pyrite
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1594 black shale: black, hard to firm, platy to subplaty, thin laminated,
fine to medium texture, earthy to gritty, scattered caicite interciasts,
calcareous in places, occasional coarse pyrite

1598 limestone: white to light creamy gray, hard, blocky,
cryptocrystalline, clean, tight, trace fine pyrite

1624 black shale: black, hard to firmn, blocky, weakly laminated, earthy
to gritty, medium texture, d pyrite, calcite i

1630 limestone: white to fight honey yellow, hard, blocky,
cryptocrystaliine, clean, tight, trace fine pyrite,

1650 black shale: black, firm, subplaty, earthy, fine texture, weakly
i caicite i

1656 limestone: white 1o fight honey yellow. hard, blocky,
microcrystaliine to fine crystaliine, sparry, fragmental, clean, tight, trace
fine pyrite

1662 shale: gray to graybrown, firm, subplaty, earthy, fine texture,
weakly laminated

1682 limestone: white 1o light honey yellow. hard, blocky,
microcrystaliine to fine crystalline, sparry, fragmental, clean, tight, trace
fine pyrite

1700 shale: light gray to dark gray to dark greenish gray, firm, platy,
weakly laminated, medium to coarse texture, earthy

1706 limestone: fight gray brown to brown, mottled, microcrystalline to
fine crystalline, sparry, fragmental, stylolitic, trace fine pyrite

1710 black shaie: black, hard to firm, sub—blncky,_we_akly laminated, fine
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total show-38 ynits”|
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to-medtuntextures-earthy-to-gritty; alei
scattered pyrite

1715 shale: dark gray to dark gray brown to brown, firm, subplaty,
weakly laminated, gritly, coarsed texture, black carbonaceous
fragments

1734 limestone: white to light tan to light brown, hard, blocky,
cryptocrystaliine, clean, tight, trace fine pyrite

1738 black shale: black, hard to firm, subplaty, weakly laminated to
massive, coarse texture, gritty, abundant calcite interclasts, coarse
pyrite

1744 limestone: white to light honey yellow to light brown, hard, blocky,
cryptocrystalline to microcrystalline, clean, tight, trace pyrite

1750 shale: light gray to gray brown, firm, subplaty, earsthy, fine to
medium texture, soft, clay rich in places

1754 coal: black, hard to firm, blocky, flaky, dull luster, clean, trace fine
pyrite, poorly cleated

1756 shale: varicolored, pale green to dark gray to light red brown, soft
to firm, weakly laminated, fine to medium texture, earthy to gritly, soft,
clay rich in places

1761 limestone: white to light honey yellow, hard, blocky,
cryptocrystaliine to microcrystalline, sparry, clean, tight, trace fine pyrite

1774 shale: varicolored, pale green to dark gray to light red brown, soft
1o firm, weakly laminated, fine to medium texture, earthy to gritly, soft,
clay rich in places

1780 limestone: white to light honey yellow, hard, blocky,
cryptocrystalline to microcrystalline, sparry, clean, tight, trace fine pyrite




medium to coarse texture, weakly calcareous, trace fine pyrite

1
- 1790 [
| 1790 black shale: black, hard to firm, sub-blocky, fine texiure, weakly
7 iaminated, clean, earthy to gritty

total show 23 ainits
7
v 1798 coaly shale: black, hard, blocky to flaky, shaly, thin laminated, duil

\‘ luster, bright coal microbands, clean, trace fine pyrite
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1800

1802 limestone and shale interbeds: white to light creamy tan, hard,
blocky, microcr i i ic, sparry, clean, trace
fine pyrite, i dded daij gray to ish gray waxy shale
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1820
1820 shale: light gray to light greenish gray, soft to firm, subplaty,
weakly laminated, coarse texture, gritty, calcareous
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1827 black shale: black, hard, sub-blocky, coarse texture, gritty, frace
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i calcite, clean, trace pyrite

1830 :
{
A\ 1832 limestone: white to light creamy tan, hard, blocky, microcrystaliine

to fine crystalline, sparry, fragmental in places, clean, occasional coarse

-590 :
pyrite

1836 shale: light gray to light greenish gray, soft to firm, subplaty,

- 1840 weakly laminated, coarse texture, gritty, calcareous

03:00

1842 black shale: black, hard, sub-blocky, weakly laminated, coarse
1 texture, gritty, trace calcite, clean, trace pyrite

total show 35 units |
7

-600

- 1850
1850 shale: light gray to pale greenish gray, firm, subplaty, weakly

RPM 70/100 WORB 2/10 PP 63900
) H ! laminated, earthy to waxy, fine texture, calcareous

[ 18s0 1862 sandstone: white to light gray to pale greenish gray, fine to

medium grained, well rounded, well sorted, clean, weakly friable, trace
fine pyrite

1866 shale: light gray to pale greenish gray, firm, subplaty, weakiy

L 1870 {aminated, earthy to waxy, fine texture, calcareous

1876 sandstone: white to light gray to pale greenish gray, fine to

! medium grained, well rounded, well sorted, clean, weakly friable, trace
- 1880 =1 fine pyrite

1882 shale: light gray to pale greenish gray, firm, subplaty, weakly
laminated, earthy to waxy, fine texture, calcareous

1888 sandstone: white to light tan, fine to medium grained, subrounded,

1
1
1
1
1
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1890 b
: moderately sorted, weakly friable, trace intergranular porosity, irace
!
1
i
i
I
1
1

black carbonaceous fragments, trace pyrite, shale fillings

1898 shale: light greenish gray to light brown to brown, soit to firm,

[ 1900 subplaty, fine texture, earthy, calcareous in places

- 1910

1916 sandstone: white to light gray brown, fine to medium grained,
subrounded, well sorted {o moderately sorted and clean in places, black
carbonaceous fragments

- 1920

SEEREE]

r 1930

1923 shale: light greenish gray to light brown to brown, soft to firm,
subplaty, fine texture, earthy, calcareous in places

04:00
1932 limestone: light tan to fight gray brown, hard, blocky, fine to
medium crystalline, skeletal crinoids,
bivalves, trace fine pyrite

R L _...| 1938 black shale: black, firm, sub-blocky, massive, fine to medium
total show 20 Units | texture, gitty, clean, trace calcite
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1956 siltstone: light gray to light tan, soft to firm, weakly indurated, gritty,
fine texture, powdery

1960
/ 1960 shale: light gray to light greenish gray to gray brown, firm, sub-
/ blocky, medium to coarse texture, earthy to gritty, weakly laminated

1968 siltstone: light gray to light tan to brown, firm, sub-blocky, weakly

: |
- mix 60 gel 2.c5 2 sa 2tann 1 dfisPAS | griahe fine texture, gritty to powdery

H
H e 1972 shale: light gray to light gray brown pale green, soft to firm, sub-
Z blocky, fine texture, earthy, clay rich in places, caicareous

1980

1986 limestone: light gray brown to brown, hard, blocky, medium to
coarse cf i 1, skeletal crinoids,
bryozoans, bivaives, trace pyrite

05:00 1990

1990 shale: varicolored, dull olive to dark red, soft to firm, platy, fine
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07:00

ebo Black Shale 2045

2000
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- 2080

- 2070
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- 2090

F 2100

F 2110

2120

- 2130

F 2140

- 2150

- 2160

F 2170

- 2180

- 2180

F 2200

-760

-770

-780

-790

-800
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-820
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-850

-860
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-880

-890
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-930

940 +*
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total show 15'\(|nits

1
i
i
i

)
1
1
1
i
i
1
i

total show 21 t:mits

1996 sandstone: clear to pale orange pink to pale green noarse to very
coarse grained, angular to weakly

coarse loose quartz grains, scattered fine pyrite, scattered dark blue
green glauconite, well cemented, weakly friable

2020 black shale: black, hard to firm, subplaty, earthy, fine texture,
weakly laminated, clean, trace fine pyrite

2026 siltstone: white to light creamy gray, soft to firm, weakly laminated,
medium texture, gritty, frace pyrite

2036 shale: varicolored, dark greenish gray, gray brown, dark red, soft
to firm, weakly laminated, fine texture, gritty

2045 black shale: black, firm, platy, splintery, thin laminated, fine to
medium texture, earthy, clean

2054 shale: light gray to light greenish gray to gray brown, soft to firm,
clay rich in places, trace pyrite

2062 siltstone: light gray to light tan te brown, firm, sub-blocky, weakly
fiiable, fine texture, gritty to powdery

2080 black shale: black, firm, platy, splintery, thin laminated, fine to
medium texture, earthy, clean

2086 sandstone: clear to pale orange, medlum o coarse grained,
ded to tar, poorly d, friable, trace o poor
intergranular porosity, clean, trace fine pyrite

2116 black shale: black, firm, platy, splintery, thin laminated, fine to
medium texture, earthy, clean

2128 sandstune clear to pale orange, medlurn to coarse grained,
, friable, trace to poor

, poorly
|nter9ranular pnrosxty, clean, trace fine pyfite

2146 shale: light gray to gray brown to light greenish gray, soft to firm,
subplaly, weakly laminated, fine to medium texture, earthy to gritty,
weakly calcareous

2160 black shale: black, hard to firm, subplaty to sub-blocky, weakly
laminated, earthy to gritty, scattered calcite

2170 shale: varicolored, pale green to pale blue green to gray to gray
brown to brick red, soft to firm, sub-blocky, earthy to gritty, medium
texture, weakly laminated, calcareous
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-1070

2210 black shale: black, hard to firm, subplaty to sub-blocky, weakly
taminated, earthy to gritty, scattered calcite

2216 shale: light gray to pale greenish gray to occasionally brick red,
soit fo firm, sub-blocky, weakly laminated, gritty, medium to coarse
texture, calcareous, trace pyrite

2232 coal: black, hard, blocky, subvitreous, soft velvety luster,

i i fine pyrite laminati poorly cleated,
abundant fine pyrite and calcite in wavy vertical fractures, irace visible
gas bieeding

2234 shale: light creamy gray to light tan to dark gray brown, soft to
firm, subplaty, fine to medium texture, earthy to gritty, calcareous in
places

2260 black shale: black, hard to firm, blocky, weakly laminated, coarse
texture, gritty, calcareous

2266 siltstone: light tan to light creamy graym blocky, fine to medium
texture, weakly laminated

2278 shale: fight creamy gray to pale green to dark red, soft, subplaty,
medium texture, weakly laminated, gummy, clay rich in places

2298 coaly shale: black, hard, blocky to flaky, shaly, thin laminated, dull
luster, bright coal microbands, clean, irace fine pyrite

2301 shale: light gray, firm, platy, medium texture, earthy to gritty,
weakly laminated

2304 coal: black, hard, blocky to flaky, weakly laminated, dull luster with
bright glassy microbands, clean, trace pyrite, poorly cleated

2308 shale: fight creamy gray to pale green to dark red, soR, subplaty,
medium texture, weakly laminated, gummy, clay sich in places

2311 coal: black, hard, dull luster, velvety in places, thin laminated,
clean, flaky, shaly, occasional coarse pyrite laminations, well cleated,

- 2320
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-1120

-1130

-1140

- 2390

-1150

- 2400

-1160

L maan

fine white calcite in cleats, trace visible gas bleeding

2314 shale: dark gray, firm, subplaty, weakly laminated, medium
texture, gritty, calcareous

2338 coal: black, hard, blocky, dull luster, flaky, clean, weakly
i well d d | cleats, coarse calcite in

cleats

2342 siltstone: light creamy gray to light tan, soft to firm, fine texture,
weakly indurated, powdery

2348 shale: dark gray to dark greenish gray, firm, platy, splintery,
medium texture, earthy to gritty

2368 coal: black, hard, blocky, flaky, thin laminated, dull to soft velvety
luster, thin bright glassy bands, clean, irace fine pyrite laminations, well
cleated, abundant coarse white caicite and pyrite in cleats and fractures

2370 shale: dark gray, firm, sub-blocky, coarse texture, weakly
laminated, gritty, occasional coarse pyrite

2400 siltstone: pale creamy tan to light gray, firm, blocky, medium
texture, gritty, occasional fine pyrite




