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Operator: License # 33240

Name: _Wolverine Environmental Production LLC

KansAs CORPORATION COMMISSION

73

RECEWVED

Form ACO-1
OL & GAS CONSERVATION DIVISIONANSAS CORPORATION COMMISSION Ms@meé?mg
Form Must Be d
WELL COMPLETION FORM JUN D i 2004
WELL HISTORY - DESCRIPTION OF WELLL & LEASE
CONSERVATION DIVISION
API No. 15 ._111-204300000  WICHITA K8
County;, Lyon
SW_SE.SW gee, 29 Twp. 15 8. R.12__ V] East]] West

Address: 1 Riverfront Plaza, 55 Campau NW

City/State/Zip: Grand Rapids, Ml. 49503

N (eircle one) Line of Section

Purchaser;_None

-585-fifr-Srtine 43 feet o '
4980-tfr e~ 33 W icet frorl BV

W (circle one) Line of Section

Operator Contact Person; Richard Moritz
Phone: ( 616 ) 458-1150 ext.119

Contractor: Name: _M¢ Gowen Drilling Inc.
License: 9786

Wellsite Geologist: Chris Ryan

Designate Type of Completion:

New Waell Re-Entry Workover
e O ——SWD . SIOW Temp. Abd.
——Gas ___ENHR ___ SIGW
A Dry Other (Core, WBW, Expl., Cathodic, etc)
If Workover/Re-entry: Old Well Info as follows:
Operator:
Well Name:

Original Comp. Date: Original Total Depth:

Deepening Re-perf, Conv, m Enhr./SWD
Plug Back Plug Back Total Depth
—— Commingled Docket No. ‘
. Dual Completion Docket No.
e Other (SWD or Enhr.?)  Docket No. :
10/26/03 11/2/03 None- Dry Hole
Spud Date or Date Reached TD Completion Date or

Recompletion Date Recompletion Date

Footages Calculated from Nearest Outside Section Corner:

(circle ons)  NE SE NW Sw
Coulter Well #: 29-DW

Wildcat

Lease Name:

Field Name:

None - Dry Hole

Producing Formation:

1980 Kelly Bus-hing:

Elevation: Ground: S
Total Depth:- 2196 ___ piug Back Total Depth:

Amount of Surface Pipe Set and Cemented at 105 Feet
Multiple Stage Cementing Collar Used? [IYes [V]No
If yes, show depth set Feet
If Alternate Il completion, cement circulated from

feet depth to. w. s$x omt.
Drilling Fluld Management Plan /4 /V( @/&/7 7 /é) 7
(Data must be collected from the Reserve PH)

Chloride content 800 ppm  Fluid volume_l.@gg._._mm bbls
Dewatering method used_Evaporation

Location of fluid disposal if hauled offsite:

Operator Name:_N/A

Lease Name: License No.:

Quarter Sec. Twp. 8. R. [ East [ ] west
Gaounty: Docket No.:

INSTRUCTIONS: An original and two copies of this form shall be filed with the Kansas Corporation Commission, 130 S. Market - Room 2078, Wichia,
Kansas 67202, within 120 days of the spud date, recompletion, workover or conversion of a well. Rule 82-3-130, 82-3-106 and 82-3-107 apply.
information of side two of this form will be held confidential for a period of 12 months if requested in writing and submitted with the form (see rule 82-3-
107 for confidentiality in excess of 12 months). One copy of all wirsline logs and geologist well report shall be attached with this form. ALL CEMENTING
TICKETS MUST BE ATTACHED. Submit CP-4 form with all plugged wells. Subrmit CP-111 form with all temporarily abandoned welis.

All requirements of the statutes, rules and regulations promuigated to regulate the oil and gas industry have been fully complied with and the statements

herein are complete and correct to the best of my knowledge.

Signature: M ‘:—'%fa ﬂ.ﬂ

KCC Office Use ONLY

[ -

Title:

ﬁm":ﬁ%' Date: ST =2 F-ovy

Subscribed and sworn to before me this o8 &._day of M

é Letter of Confidentiality Received
It Denied, Yes || Date:

d
20 04 .

Notary Public: _

. Wireline Log Received
Geologist Report Received
UIC Distribution

Date Commissiéh Expires: I =/ - 2005

LEo/w660T




T . Slde Two

Operator Name: Wolverine Environmental Production LLC | 1..c0 Name: COUIter Well #: 29-DW

29

Sec wp. 1% 8 R12 []East [ |West County; _Lyon

INSTRUCTIONS: Show important tops and base of formations penetrated. Detail all cores. Report all final copies of drill stems tests giving interval
tested, time tool open and closed, flowing and shut-in pressures, whether shut-in pressure reached static level, hydrostatic pressures, bottom hole
temperature, fluid recovery, and flow rates if gas to surface test, along with final chart(s). Attach extra sheet if more space is needed. Attach copy of all
Electric Wireline L.ogs surveyed. Attach final geoiogical well site report.

Drill Stem Tests Taken [yes No [MiLog Formation (Top), Depth and Datum [T sample
(Atlach Additional Sheets) )
Name Top Datum
Samples Sent to Geological Survey Yes [INo
Cores Taken /lYes [ No
Electric Log Run [[] Yes No RECEVED
{Submit Copy) KANSAS CORPORATION COMMISSION
List All E. Logs Run: WG gy
wg%ﬁ N . j PR
CONSER % TETON
WICHITA, KE
CASING RECORD New [ |Used
Report all strings set-conductor, surface, intermediate, production, ete.
Size Hole 8ize Casing Weight Seiting Type of # Sacks Type and Percemt
Purpose of Siring Drified Set (in 0.D) Lbs./ Ft, Depth Gement Used Additives
Surface 12-1/4" 8 5/8" 23 ppf 103.22' A Ptid. 56 3%cc;2%gel;
1/4pps floseal
ADDITIONAL CEMENTING / SQUEEZE RECORD
Furpose: Depth Type of Cement #8acks Used Type and Percent Additives
Perforate Top Bottom
— Protect Casing
e Pl Back TD N/A
. Plug Off Zone |
\
PERFORATION RECORD - Bridge Plugs Set/Type Acid, Fracture, Shot, Cament Squeeze Record
Shots Per Foot
Specify Footage of Each Interval Perforated {Amount and Kind of Material Used) Depth
N/A
TUBING RECORD Size Set At Packer At Linar Run
N/A [ves No
Date of First, Resumerd Production, SWD or Enhr. Producing Method
Dry Hole ™ Flowing [} Pumping [ aas Lit [ Other (Explain)
Estimated Production il Bhbls. Qas Mef Water Bbis. Gas-Oil Ratlo Gravity
Per 24 Hours
Disposition of Gas METHOD OF COMPLETION Froduction irterval
[Jvented [ ]Sold [ |UsedonLease [TJopenHole [ Pert. [ Dually Comp. [T commingled

(if vented, Submit AC0-18.) D Other (Specify)
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BECENMED .
HARSES BORPORATICH ¢ mmm%m

JUN 6 1 2004

TICKET NUMBER 20 606

TR oAy QGNS%%IAT!@N DIVISION ,
211 W, 14TH.STREET, CHANUTE, KS 66720 ICHITA, kS LOGATION O A fa w g
620-431-9210 OR 800-467-8676 '
FIELD TICKET
DATE USTOMER ACCT # I, NAME QTRIQTR | SECTION | TWP__ | RGE_ | CQUNTY FORMATION
:w a ﬁ@m?k A~ Dt/ ,,j“ﬁ% /5 / v
CHARGETO W/ o [}fe/“,'a.e, 7= . '/g;?/!f% enial GWNER ,
maiLnG Aporess | K- ¥ €7 }‘C’Weﬂ‘ ,?&‘ lnz 24 OPERATOR 9 F € & H 25 A
] ' Caw fcpmw At — —
oy asatE (orput  Rao) S RSk 3l 'contractor (B / {ck
— 7 S
ACCOUNT QUANTITY or UNITS DESCRIPTION OF SERVICES ORPRODUCT i R
iy | , 7 O
5 40| / PUMP CHARGE £ 0 pn & 7 SAr Ja4E 555
R, gj{/ coabae yf&&v‘*a‘ﬁp : e WCL '
: A LD
p 3 . ey &5
(DA 3 colliam o bineide. TR /)
] - - , S 8
/1% / 'ﬂxﬂ‘fy‘pﬂ’?/um g«;f«?/ 1/ 2z 1 =
£ o i e
o7 f {lr- conl 372 G5~
e : . oy
N1} - 87k centrallze 37
3 ) A i i ) 1‘” ’
- : et
BLENDING & HANDLING jﬁ Q<
SHo T 5 ) . les| TonmLES ’
STAND BY TIME
MILEAGE )
WATERTRANSPORTS . /'
VACUUMTRUCKS o /7 /7T 77
FRAC SAND
} % & ‘ A g 207
O 5.3 CEMENT Ww}‘ Iz :mi f? 5= 27”“/ 5
| Wy Cy ‘ﬁ% , saeswx| 3737
- 20
o #Te EsTMaTEDTOTAL| | 4 /5 o

St Hull
CUSTOMER or AGENTS SIGNATURE ""5&‘-"“- i

Exher é}a-M

CUSTOMER or AGENT (PLEASE PRINT)

CIS FOREMAN /4&% »/ﬁ ?ﬁﬁ&L,

A (916) $95. T80/

DATE /0“0? é“(f:} 3
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COAL LABS

Englewood, Coloradoe

1-8G0-853-5113

FAX 303-8617-8856

RECEIVED

KANSAS CORPORATION COMMISSION

JUN 01 2004

FORMATION EVALUATION LOG

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

CONSERVATION DIVISION
PHOHITA RS

COMPANY: Wolverine Environmental Production LLC APl#:  15-111-20430-00-00 ELEV GL: 1260 ft
WELL: Coulter 29-DW LOCATION: 585 fsl 3300 fel ELEV KB: 1268 ft
FIELD: Wildcat s/2 se sw Log Measured from: KB
COUNTY: Lyon STATE: KANSAS Sec29 Twp 15 Rge 12
Spud Date October 25, 2003 LEGEND
Surface Casing 8.625 @ 113 ft PREAE

LIMESTONE PGV, BRECCIA FOSSILS
Hole Size 7.875 O
Total Depth 2196 ft SHALE 8ILTY

SHALE

Logging Dates October 27 - November 1, 2003
Interval Logged 880 - 2196 ft SAND gmfg GLAUCONITE
Drilling Fluid bentonite gel

DOLOMITE COAL
Mud Pumps Gardner Denver 6 x 10
Drilling Contractor Gulick Drilling Inc. 3§LEHQTCONE CHERT §§“=§:§§§§ PYRITE

Rig Pusher

Ron Gulick

Company Geologist

John Vrona

Company Engineer

Steve Hash, EXACT Engineering

oo oo

o) a0
coonaanaaoa;

b e e —

LIMEY

SHALE SILTSTONE

SANDY

i CLAY BENTONITE
Logging Geologist Chris Ryan ST
o ) 0 g m
a PEN. RATE (MIN/FT) i % m = LITHOLOGIC
m 0 10] o) m E:l § TOTAL GAS (UNITS)
é 0 sevond scale = x10 100 5 - -él
0 100
m GAMMA RAY (APl UNITS) £ £ = DESCRIPTION
o
0 300 N}
DOV
; - 883 limestone: wht hd pity crpxtin cln it vig-mg py
! .
E - R i 895 black shele: bk hd pity wiighrantd abe py cg cc
L i H
- 900 ,
1 i o ] o02tmestone: wht kin plbiu hut biky mg-coin frgmat chay i sprry ebckpy
o0 @ 103 905 shate. gry ligry frm plty-biky grity abdt bik crb frgs
12: - -
o ; i 910 iestone: wht kcrmyin hd pty crpxin t cn 1g py
g ..
| j ! 916 shale. ltgry vryltgry frm plty grity abdi bik crb frgs
L 900 I i e e
A I
-
N
4 | ! [
- 940 PR e e
| S 1‘ ) 1 . } 940 shale ligry frm biky grtty fg blk erb frgs ir py
B i 2 i
I ‘l i !
13:00 L - \;,. J— 1‘»
- i~ ]
- ’ i




o 970 shale” Hgry plaryarn sit-frm blky fg orb frgs clyrchip
A KANSAS CORPORATION COMMISSION
CONSERVATION DIVISION
. WICHITA, KS
14:00 "1 1000 shate pigrn sit clyrch gmmy
3
15:00 T 1030 sate: pigm st et gmmy
R 1059 fmestone: itin licmyin hd pity fgxin spry cln trfo py
1065 shale: plgrn figrngry sft plty mesy clyrch ety gmmy
16:00
- ‘1090 shale: tgry frm plty grity fg bik erbirgs i py
. 160
17:00 i 1120 B o 1120 shale: Htary grybim ho-fim plty grtty abel fg bik erb frgs fg py
J !
I ‘ i [
! ‘ . -
. ! . N
| 1
i P e
5 ‘ PR S
- 1140 : R
: T 'M . 1150 shale- tgry ligrybr ha-frm phy grtty abek fi bik crb frgs fg py
R B e e M Ak




WICHITA, KS

1183 imestons whi lcrmytn hd biky crpxtin-micxtin cln 1 tr py

RECEIVED
KANSAS CORPORATION COMMISSION
CONSERVATION DIVISION

shind, wistkd, modamntd, whiyitbl, sity, plom sh filgs, ir vp per

ia,

1273 sjity sand Hgry - grybrn, fg, sbrnd, wistid, modcemntd, widyfrbl, stty, plam sh figs, trvp por

1227 fimestone. itbm Itin mitid hd biky micxtin micsuc frgmni! ip fg skel frgs poypds ir py

1189 shale: ltgry library fri pliy gitty abeit bik erb frgs

1204 fimestone. wht it hd plly crpxtin chn ttir fg py

1223 black shale. bik hd biky thalmnid wdy g py oce oo

1235 shale, ligry gry frm ply grity fg bikerb frgs

1246 fimestone: whtitcrmyin hd pity crpxtin-micdin cin it py
1366 shale: gr lgry frm pity wily Intd grity tr bk crb frgs

1328 brwestone. wht hd plly crpxtin tt ¢ln fg py

1300 silly sand. itgry - tgrybra,
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03:.00

05:00

08:00

1380

1420

1440

1460

1480

1500

1620

1540

1560

i S
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' fotai $how! 33 units
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RECEIVED
KANSAS CORPORATION COMIMISSION

JUN 0 1 2004

CONSERVATION DIVISION
WICHITA, KS

1392 fimestone. wht itgry mitle fg-moxtin intcistc frgmntl spry ir py

4403 black shale. bik heHfrm bliey widylmnid ety gt ¢ abdi cg py

1411 fimestone: wht hd viypity croxtin-micxtin micsuc ip vrych 1Lt fg py

1428 shate gry grvbm frm biky-plty ety ir bl crb frgs

1432 black shae: ik hefim biky wkiylmntd ety fg cc abot cg py

1435 shale: gry giybra frm biky-plty ety Ir bik ctb frgs

4443 imestone” wit ryltgry pibli rifid viyplty hd$rm erpxiin-micxtter frgmntt ip chety ip ol tr fg py

1458 shale" ftgry ftomgry d-frm pity gitty fg blkc orb frgs

1469 limestone: whi lite hd ply crpxdtin-tnicxtin micsuc ip cin o py

1487 shale: gry itgmay fimn phy grtty ir py

500 black shate. blik hd-frm biky wkigimntd ety fg cc abdt og py

4505 lrnestone itn lthaybm hd biky orpxdin tt abdt py

1531 black shale. bilc hid biky thnimmid siy-wiy abdt f Imir py occ co
1537 imestone’ whi itcrmyta fbrmgry hd blky micxtin sprry cin trig py

1545 black shale: bli hd phty wdy thrimntd g Imir py fg cc

1548 argilaceous limestone: brn brugry lgry mitid hid biky fg-mgxtin frgmnt 1p intelste drty fg biic orby frgs abdt cg py

1552 shale. dkgry dkarngry pigm sii-frm plty grity modcale fg py




‘09:00

10:00

11:00

12:00

&5:08

10/29/03

01:00

08:00
08:00

> >]¢

1580

1600

1620

1640

1660

1680

1700

1720

1740

1760

1780

. cofe point#1

;1693 ft

o 1

its

1584 shale: plgrn tgragry frm pity grity calc fg py

_ RECEIVED
KANSAS CORFORATION COMMISSION

JUN 0 1 2004

CONSERVATION DIVISION
WICHITA, KS

1615 shale: pigrt ltgrngry frm plty grity widylmntd widycalc ir g py

1648 hmestone: wht epytn Rbmgry hd biky micdin sprry din 1 1g py

1851 biack shale. bk hd biky widyimntd ety occ fgpy cc
1660 imestone: ltin ltylhy hid biky micxtin sprry frgmnti 1p fg skel frgs fg py

1669 shale’ pigm iigmbrn sft-rm plty grtty ir py cale ip

1683 coal blkhd biky vit whimnid by abdt fg imir py ccntclsts
1685 fimestone’ wht ibrngiy ha pity crpxtin-micxdtin micsuc ip arg ip trfg py

1693 imestone’ ltermytn, hd, micxtin, micsuc, micte, 10% intbdd olvgm sh, occ skel frgs, bvivs

1702 shale: olvgrn, fr, missv, vryibd, ety-wixy, calc
1703 black shale blk, hd-frm, plly, fssi, fg txt, vey carb, sttly calc, ece ¢y skel frgs, fg Imir py, trvis gas
1705 shalo. dkgmbm-ftbra, frn, pity, wiiyimntd, fn-med xt, ety, vry calc, fg skel frgs, brehs, oce fg diss py

1742 coal hd, bik, wilmntd, subwit, g Imir py, shiy ip, Ir vis gas
1742 shale: tgra-, viy hd, mssv, fnfxt, ety, abdi bk carb fras, Irg 2.3 cm pint frgs, abdt py

4747 shale: digry-dkgrngry, hd, pliy, witmnki, fn txt, thnbdd, 2.5 mm ittn sitsin intbds, ety, Irgpint frgs

1726 shale blik-vrydigmory-diorn, plty, fasi, wdy, abdt nrow bik vit of strgrs
1727 coat bk, hd, wlimntd, subvit, whiy dvdp otelfs, ir py, vis gas
1727 clay rich shale: dikgrngry-grybrm, frm, whivimntd, mssv, wxy, wkiy calc

1734 Emestone: Itgrybin, hd, fgdin, tt, no per, spry ip, sciird cg skel frgs, byivs, wicrntd

1736 limey shale: tigm, hd, widyimntd, fn iz, wxy, viy trbid, Irg r ist nods 25-30%, ¢g skl frgs

1740 kmestone” Hom-dkgrybrn, hd, vigxtin-micxtin, micte, abdt cg skel frgs, brehs

1742 shale: digm, dkgmgry, hd-frm, wikiyimntd, crs b, ely-grify, calc, Irbtd, irr Ist nods, scttrd skel frgs, foss! reh bds, <mds,
brchs

1750 fimestone: dkbrn, hd, mg-cgein, sprry, wicmntd, abdt cg skel frgs, brehs

1755 shale: vrydkgry-fitbik, hd, plty, vryfnbet, widy carb, I fg diss py, wilylmntd, tr skel frgs
1759 black shale: bik, hd, plty, wiimnid, carb, viyintxt, abdt fg Imir py, fg py frct fllgs, Irg py nods, vis gas
1760 shale: vivdkgry-digrgry, wiiylmnkd, hii-frm, pity, sitly calc, wxy, 1-3cm Istintbds 10%, occ skel frgs

1765 limestons: jtbm-dkbim, hd, fg-maxtin, sprry, tt, wicmntd, fg skei frgs, 15-20% mtbdd tlgm sh, hd, mssv, fg diss py

1772 shale’ dipngrn, frm, widylmntd, med-cratxt, wory, sitly calc, oce g skel frgs, To diss py

1780 imestone: tigm-gimbm, fgxtin, sprry, hd, wicmnid, abdt cg skel frgs, brechpds
1782 shale' olvgrn-dkgmgry, frm, witmntd, ety, plly, fasl, widy calc, abdt g skel frgs, crnd bds




09:00

10:00

12:00
13:00

10/30/03

04:00
06:00

10:00

11:00

12:00

13:00
15:00

16:00

18:00
19:00

hd

" 1806: tip aut ¢omn Hie, ream core slot itk
78 bit o 1806, dril o 1865
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1783 limestone’ gmbim, vry hd, fg xtin, frgmni, spiry, fg skel frgs

1784 shale dkgmgry-grbm, frm, wilmntd, plty, frt e, celc, abdt fg skel frgs, tr fgpy

1787 black shalé. bik, hd, biky, witmntd, viy catb, vin ixt, ety, abdi py bds Ins, fg py vert frct fiigs
1788 shale dikgrygm, frm, plty, spintry, widyimntd

1790 limestone: gmbm, vivhe, micxtin, #. civ, oce 1-30m itin spry nods

1794 shale” alvgrn, hd, pity, thnimhtd, ety, med bd, trbtd, 1-3 cm it Ist hods Ins

1797 fimestone’ medbrn-gmbm, vivhd, micxtin, spry, 1, «in, viy occ fg skel rgy

1798 black shale. fitbik, id, ply. ely, wiimatd, thnbdd, viywidy carb, bny, abds in-dkom md Ist cisls, 30-40% dikgry-gm sh
Intbds, no vis gas

1801 shale: olvgrn-tigtn, sft-frm, grtty, spintry, crsbd, wiy calc, masv, widyimntd, oce 2-5mm ist strgrs
1806 shale plarn-dkgmgry, frm, ety, wiklylmnid, sitly calc

RECEIVED
KANSAS CORPORATION COMMISSION

JUN 0 1 2004

CONSERVATION DIVISION
WICHITA, K8

18335 shale: pigrn-digragry, frm, ety, wkiyimnid, sitly calc

18865 shate: vrvdkgry-fitbiic, fin, pity, mssv, vryinixt, abadt intbdd dkbriy chints, vry hd, enchdl, crpxtin, hmgns, widy calc

1875 goal: bik, vryhd, biky, fiblk-subvit, shiy, bny, vry calc, abdt 2-5 rm dibrm sh mtbds, fg skel Irgs, widvpd odt cits, abdt fg.
cc filg clts, abdt Imir py

1875 clay rich shate. gry-fioivarn, frm, med-crs b, wikiyimnid, grity-wixy, viy eale

1882 shale" ovgm, frm, mssv, med b, grity-ety, calc, viy occ fg sket frgs

1885 shale: vrydkgry-dkgrngry, hd-frm, plty, wkiylmntd, ety, calc, ecc fg skel frgs

1887 shale: wrydkgry-fitbiic, frm, pity, spintry, mssy, vry fn Ixt, vry cale

1892 black shale- ftblk, wiiylontd, fem, plty, vryfnixt, ebdt i 2-5 cm fg didrn shysnd intbds 15-20%, ir vis gas
1893 coal blk, hd, blky, cin, wilmmtd, subvit, prly dvpd cits in nerw 2-5mm bands, 1r vis gas

1893 sily shale: tgrvbm, sft, wkiyimntd, grtty, sndy

1894 sendstone: ligrn-itgrybrm, mg, subrnd, modsrid, mod frbi, abdt irr 2-5mm carb strgrs, occ irg plat frgs, dkbro mica rch
bds, thnbdd 1p 5-10% <5mm gm sh intbds

1899 shale: pigra, hd, widylmntd, viyintxt, wiiy calc, trbtd, abdt irr ittn snd ist ins nods, dk bm mica rch bds

1901 sandstone: Itgry-itgmary, mg-cg, subnd, wisitd, thnbdd 30-40% pigm sh mtbds, hinky, wily frbl, cgmica reh lyrs
1902 shale. ploivgr-dkgmary, thabdd, frm, pity, wlimntd, ely, thabdd, ebdt 0.5-2 cm itbm fg snd intbds 5-10ift

‘1906 shale. ploivgen, frm, plty, oty, med bd, wilmntd, tbid, ahdt i ansimsng pichy calc jttn CO3 cmnt

1913 shale: -digrngry-dkary, 0 5-3 cm bds, pl , xbdd, hdfrm, fn b, oce 25 om ltin-itbm fg snd
intbds, cncrdnt catcts

1923 shale. viydkgry-fitblis, ha-fim, pity, widylmntd, viyinbd, oce 1-2 cm fibm sad intbds, occ fg-mg diss py
1925 black shale: fithike, hd, plly, fssl, wkiyimntd-mssv, viyfntxt, occ fg skel frgs, brchs, fg diss py

1930 coal bik, hd, biky, whiyimntd, cin, subvit, priy-wky dvpd clis, sbet 1-2mm wht cc py ¢it fligs, ir vis gas
1931 clay rich shale: pigm, sit, wkiylmntd, grity, cly rch, wxy 1, \cg D, avmw 2-5 mm vit ¢f strgrs

1943 shale: dkgry, ha-frrn, plty, splatry, ely-woey, wilmntd, faixt, mod-vry calc
1948 black shale’ viydkgry-bik, hd, ply, viyinixt, wilmntd, sliy, carb

1947 shale plotvgra, wxy, wilmntd, sfi-frm, spintty

1947 shale dkgmbn, sft-frm, grily, crei, mssv, viy caic

1950 shale plaragry-dkgrygm-grabrn, thnimntd, frm, plty, ety, faixt, viy cale, occ cg skel frgs, brchs, cmds, dibrn 1-2cm viy
fird md chrt nods

1955 hmestone: pigm-grn bin, hd, fg-mg xiln, sprry, 10% plgm sh intbds
1956 shale: dkgru-dkgmary-dkgry, thnbdd, 2-5mm pinr bds, wilmntd, plty, vryfnb, tr fg diss py
1961 shale: vrydikgry-fithiic, hd, phy, widylmatd, ety, Rixt, occ skel frgs, trig diss py, occ trbtd fssl rch bds

1972 shale: vrydkgry-fitblic, hd, pity, ety, vivintxt, abdt cg 2mm-2cm red py rrods, abdt foss, gsipds, cnds, bvivs

1978 black shale fitblk, hd, plty, fssi, wilmntd, efy, viyfatxt, abdt cg 2-3 cm py nods, py rch bds

1980 coal bllediorn, hd, subvit-bit, wiimntd, bny, intbdd 2-5mm sh bds 15-20%, cg py Ins, vivprly dvpd orclts, tf vis gas
1982 shale: plolvgrn, hd-fim, wiiyintd, med-crs xt, grity, fg bik carb fras strgrs, shy

1985 shate
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2031 sandstons

2063 shate

2080 sandstone: itgry-tn, s&p, ma-cg, submd, mod sttd, abdt fg blk ithe frgs, cg mica reh bds, 8-24" ing upwrd squncs,
abdt (5-10%} intbdd bk sh, 1-3 mm sirgrs - 2-3 ¢n bds, oce Irg coal ¢ists, -3 cm, wi, vis gas, rgh pinr bas! cntct 90 to CA,
2" brx, cgang phbls

2098 thin bedded shale end sand: viydkgry, thabdd, yrywllmntd, thn, 2-5 mm, digry si intbdd with fg-mg itgrybro snd, 30-
405 snd, pinr-sitly hmky bddg 25-30 1o CA, vy unfrm, evnly spcd inthds

2112 sandstone: litn, s8&p, mg, sbrad, mod srid. abdt cg mica, widy frbl, mssv, wy occ 1-3 cm gry sh intbds
2114 clay nich shale: tte-tgrygrn, sfifim, wiy, cly rch, wiimntd, hmky, oce 2-3 om ur £g ist nods, bri ip, spintry

2118 black shale” fitblk, hd, pity, fssl, wilmrid, plar, 0 to CA, vivin i, widy carb, tr fg py w frcts, viy calc

2125 coal bll, hd, blky, subvit, cin, priy dvpd cits, &, tr vis gas

2125 shals: gry, frm, mssv, wxy, pity. cly rch

2129 black shale' fitbk, frm, pily, spintry. fssl, viyfbxt, wxy, mssv

2129 coal blk, hd, subva, plly dvpd cits, it fg Imir py, fg-mg diss py rods

2130 clay nch shale: ltolvgra, oft, mssy, cly rch, wxy, ir blk carb frgs, spintry, brin ip

2134 coal bik, ha, sabvit, wimntd, <in, 11, pily dvpd ort clts, ir fgImir py, it vis gas

2135 shale: itolvgm-dkgrngry, fe-frm, pliy, widylmnitd-mssv, ¥y-grity, occ diss py nods, grdg to bik sh at base

2136 coal bik, hd, blky, subvit.vit, wiirmtd, <in, prly dvpd ot cils, i, vis gas

2137 clay rich shefle. pigm-grabm, sft, pity, splobry, wo, cly rch, tr fg bli¢ carb frgs, 2" coal @2138.2

2139 black shale ftblk, fim, plty. missv, viy fn tt, fssl

2146 biack shele: flibik, frin, pity, wkly Imntd, occ fg skel frgs, 2" foss rch bds

2147 coat blk, hd, subwit, cin, priy dvpd art cits, i, tr vis gas

2148 clay rich shale: clvgm, sft, mssy, wxy, cly rch, spintry

2151 black shale: bik, hd, mssv-widylmntd, vryfi b, ely, fssi, oce 1-2 cmfoss veh bds, 1% coal @ base

2153 clay rich shale: b, sft-fm, mssv, way, cly reh, viyin e, ir bik carb frgs

2155 shale: itolvgm, frin, rassv, wxy, spintry, vivin Dt

2157 black shale fithik-subvit, frm, vry pity, wilmnid, fssf, ely, viy fn b, 2-5" It bds, sbdt skel ftgs, abdt fg-mg py Ins
2161 coal bik, ha, cin, wiimntd, subvit-vit, tt, priy dvpd ort cits, fa whi noa-calc fret filgs, ir vis gas

ﬂg ‘sandstone: ftcanyin, viylg, withd, wisrid, hd, wictntd, widy frbl, abat bik cark frgs, coal strors, Irg pint frgs, rppls @

2184 coal biiedidbrn, bitmns-subvit, cin, 1., vry pr ort cits
2165 sitstone: dibrn, viyfg, sft-frm, wily cmntd, frbl, abat bik catb frgs, irg pint frgs
2166 clay rich shale: ftbim, sft-frm, ply, spinfry, mssy, way, viyfa ixt, tr bik carb frgs.

+ fotal show 33 uhits

total Show 32 uhits
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2168 fitbik, hd, mssv, vryfn b, oly, abdk unfrm diss fg-mg skel frgs, abdt fa-ma py Ins

2173 coat bk, hd, subwit, wiimntd, cin, tt, piy dvdp ort cits, eg 2-5mm CO3 fret fllgs, tr g py Ins iy vis gas
2475 clay rich shale. itn, sft, plty, spintry, ciy rch mssv, brkn

2177 shale: in-bm-dkbrn, wlimntd, hmky, wxy, fim, abdt bik catb frgs, frg pint frgs, 2-5 cm ang blk sh cists
2180 black shale: fitblk, hd-frm, phy, fssi, wimntd, wryinixt, occ cg pyins -3 cm

2186 coal bik, hd, biky, subvit-vivty Istr, viy priy dvpd ort clts, tr fg imir py Ir vis gas

2186 mudstone. ftermyta-libm, frm, plty, wxy-grity, sity ip, abdt bik carb fras, nrrw coal sirgrs, Irg pint frgs, occ fg-ma py Ins
fretllgs, viy widy imntd

2188 clay rich shale: dkgen-digrygim, sftfrm, i rch, wy, widy Imnttd, abdt blk carb frgs, smth wvy frels with slks




2194 sandstone dkalvgrr-dkgmbrm, hd, wicmntd, widy frbl, ¥ig, wimd, sh fiigs, ¥btd, abdt fg bik carb frgs, ris, pint frgs

DESCRIPTION ABBREVIATIONS
abdt-abundantaccs-accretions, as abv - as above,bddg-bedding,blk-black, biky - blocky, bny - bony, brkn - broken, brohpds - brachiopods,brrws - burrows, bvivs - bivalves, calc - calcareous, cc - calcite,

cg - coarse grained,chrt - chert, ¢ln - clean, cltsts - clasts, cly - clay cont - continuous, crb - carbonaceous, crsng - ¢ ingdiss - di ateddl yry - dark ish gray,dkary - dark gray ety - earthy
fgxtin - fine grained crystaliine, fligs - fillings, fitblk - flat black, intxt - fine texture, frbl - friable, frgmnt! - f tal, frgs - frag ts, frm - firm, fssl - fissile, grdg - grading, grnbrn - greenish browngrity - gritty,
hd - hard, hmky -t ky, intbds - interbeds]p - in places, im sing - iron staining, Ins - lenses [st - limestone, Hermyin - fight creamy tan ltgry - light creamy gray, figry - light gray, ftgrybrm - light gray brown,

ftolv - light olive, Htin - lighttan, vs - leaves, mdtly - moderately, micsuc mictc - micritic, micxtin - microcrystalline, nods - nodules, nods - nodules, nrrw - harrow, occ - oceasional, ortelts - orthogonal cleats,
osicds - ostracods, per - pervasive, plgmn - pale green, pinr - planar, pint - plant, pity - platy, ptchy - patchy, py - pyrite, rnd - round, tovry - recovery, sbrnd - subrounded, sft - soff, sh - shale, shly - shaly,
skel - skeletal, siks - slickensides slisin - silistone, sty - silty smplinrfrcts - smooth planar fractures smooth wavy fractures, spintry - splintery, snd -sand sndy - sandy, strgrs - stringers, spriy - sparry, siy -
stylolites, subvit -subvitreous,thnbdd - thin bedded] - teal, tr - trace, trbdt - turbated, it - tight, vert - vertical, vis gas - visible gas, vit - vitreous, vivty - velvety, vfg - very fine grained, vrydkbrkn - very dark brown,
whit - white, wicmntd - well ¢ ted,widvipd - well d pedwisrid - well sorted, 0 to CA - 0 degrees to core axisJ0 to CA - 90 degrees to core axis
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