SUNDRY NOTICES AND REPORTS ON WELLS - FORM 4
INDUSTRIAL COMMISSION OF NORTH DAKOTA

OIL AND GAS DIVISION Well File No.
600 EAST BOULEVARD DEPT 405 R E GE!VE D 26684
BISMARCK, ND 58505-0840
SFN 5749 (09-2006) NOv 13 201/
PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. ND 0“ & Gas Dlv
PLEASE SUBMIT THE ORIGINAL AND ONE COPY. )
[ ] Notice of Intent Approximate Start Date [] Driling Prognosis [] Spill Report
] Redrilling or Repair |:| Shooting
Report of Work Done Date Work Completed [ ] casing or Liner [] Acidizing
Qctober 30,2017 (] Plug Well [] Fracture Treatment
|:| Notice of Intent to Begin a Workover Project that may Qualify |:| Supplemental History Change Production Method
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. T iiv Aband [] Red i
Approximate Start Date emporarily Abandon eclamation
Other converted to rod pump
Well Name and Number 24-HOUR PRODUCTION RATE
Angus 3-10 3TFH Before After
Footages Qtr-Qtr Section Township Range Oil Bbls |Oil Bbls
320 F N L 1106 F W L | Lot4 3 153 N 99 W Water Bbls |Water Bbls
Field Pool County Gas MCF |Gas MCF
Long Creek Bakken Williams
Name of Contractor(s)
Precision Drilling
Address City State Zip Code
5042 Jackson Street Williston ND 58801

DETAILS OF WORK

Manufacturer: Weatherford
Model: R1100-320-500-306
Model Type: Rotaflex
Serial #: 17-1173

Pump Size: 1.75

Zavanna converted the Angus 3-10 3TFH to rod pump effective 10/30/17.

Email Address
kgutierrez@zavanna.com

Engineering Techniciar

Company Telephone Number
Zavanna, LLC (303) 595-8004 FOR STATE USE ONLY
Address .
1200 17th St., Ste 1100 /Eﬁ"e”ed L] Approve
City State Zip Code Date ] ~
Denver CcO 80202 / / - 1' 7-— Qﬂ/ /
Signature . Printed Name By
o m\ Kimberly Gutierrez
Title [0 AN Date -
Env. & Reg. Compliance Specialist November 8, 2017 TS e S



















ieuther, Rhonda L.

From:

Sent:

To:

Subject:
Attachments:

Follow Up Flag:
Flag Status:

Hvinden, Dave C.

Wednesday, October 28, 2015 8:.08 AM
Reuther, Rhonda L.

FW: Angus 3-10 3TFH

Angus 3-10 3TFH.pdf

Follow up
Flagged

Please place this email in well file number 26684

From: Kimberly Gutierrez [mailto:kgutierrez@zavanna.com)

Sent: Tuesday, October 27, 2015 3:48 PM

To: Hvinden, Dave C,

Subject: Angus 3-10 3TFH

Hi David,

#+ Aolp &Y

| received the attached letter and wanted to touch base with you on this well. First production began on 8/23/15. We had a
delay in our completions schedule due to the economic downturn but it is currently producing. Is there something else you need

from me?
Thank you,

Kim Gutierrez

Environmental & Regulatory Compliance Specialist

Zavanna, LLC

1200 17" Street, Suite 700

Denver, CO 80202
Direct: (720) 638-2861
kgutierrez@zavanna.com



















SUNDRY NOTICES AND REPORTS ON WELLS - FORM 4 \&\22 7
INDUSTRIAL COMMISSION OF NORTH DAKOTA @\ EID

< .
OIL AND GAS DIVISION :Q “\‘a 3 Wall-File No.
600 EAST BOULEVARD DEPT 405 2 2\ v \(é} 9\ AXle g 2-0(
BISMARCK, ND 58505-0840 2\ ..g;\}\ o
SFN 5749 (09-2006) = Q\ J‘S}"% %\\ -
< WS
PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. /y/ Q c Y
PLEASE SUBMIT THE ORIGINAL AND ONE COPY. ) 2/
Notice of Intent Approximate Start Date {] Drilling Prognosis {1 spill Report
June / July 2015 [T1 Redritting or Repair {1 shooting
] Report of Work Done Date Work Completed (] casing or Liner [} Acidizing
[] Plugwell [] Fracture Treatment
I:I Notice of Intent to Begin a Workover Project that may Qualify D Supplemental History Change Production Method
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. [ Tem T [ “Reamstisa
I clam
Approximate Start Date =PCRLY GORNCER © ©
Other Commingle 6 MWP
Well Name and Number 24-HOUR PRODUCTION RATE
Angus 3-10 1H Before After
Footages Qir-Qtr Section Township Range Qil Bbls |Oil Bbls
320 F N L 1045 F W L| Lot4 3 153 N 99 W Water Bbls |Water Bbls
Field Pool County Gas MCF |Gas MCF
Long Creek BAKKEN WILLIAMS
Name of Contractor(s)
Address City State Zip Code

DETAILS OF WORK
Zavanna requests approval to commingle the Angus multi-well pad. (Angus 3-10 1H, 3TFH, 5H, 7H, Angus 34-27 2H,
4TFH)(WF#'s 26682, 26684, 26685, 26687, 26683). Please refer to attachments.

Company Telephone Number

Zavanna, LLC {303) 595-8004 FOR STATE USE ONLY
Address .
1200 17th St., Ste 1100 L3 Received D4 Approved

City } State Zip Code Date

Denver co 80202 / ’22 -LA1s”
Signature Printed Name By @ N

g:t:n Arnold | oy /f 7% 7
Sr. Prod. Tech. January 15, 2015 ™ CETROLEUM ENGINEER

Email Address
jarnold@zavanna.com






















AUTHORIZATION TO PURCHASE AND TRANSPORT OIL FROM LEASE - FORM 8

INDUSTRIAL COMMISSION OF NORTH DAKOTA
OIL AND GAS DIVISION

600 EAST BOULEVARD DEPT 405

BISMARCK, ND 58505-0840

SFN 5698 (03-2000)

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT
PLEASE SUBMIT THE ORIGINAL AND FOUR COPIES.

Well Name and Number oy U
NGV

Anqus 3-10 3TFH

Operator

ZAVANNA, LLC

Address

1200 17TH STREET, SUITE 1100

Name of First Purchaser

ARM Eneray Management

Principal Place of Business

20329 State Hiahwayv 249, Suite 450
Field Address

20329 State Hiahwav 249, Suite 450
Name of Transporter

Meadowlark Midstream Company, LLC
Address

999 18th Street, Ste. 3400 South

The above named producer authorizes the above named purchaser to purchase the percentage of oil stated above which is produced from the lease

designated above until further notice. The oil will be transported by the above named transporter.

Other First Purchasers Purchasing From This Lease
Other First Purchasers Purchasing From This Lease
Other Transporters Transporting From This Lease
Other Transporters Transporting From This Lease

Comments

% Purchased
% Purchased
% Transported

% Transported

Date Effective

Date Effective

Date Effective

Date Effective

Well File No.
26684
NDIC CTB No.
\Ma
\< Gif-Qtr Section Township Range County
J/ Lot 4 3 153N 99 W WILLIAMS

Telephone Number Field
303-595-8004 Long Creek
City State Zip Code
DENVER (o0 80202
Telephone Number % Purchased Date Effective
281-664-0046 100 December 2, 2014
City State Zip Code
Houston TX 77070
City State Zip Code
Houston TX 77070
Telephone Number % Transported  Date Effective
720-452-6220 100 December 2, 2014
City State Zip Code
Denver co 80202

Received verbal approval 12-2-14 from Jessica Gilkey NDIC to transport 5,000 BO for each Angus well (Angus 3-10 1H,
3TFH, 5H, 7H, 34-27 2H, 4TFH). If oil is required to be transported Zavanna will submit a revised FM 8.

| hereby

Date

nature Witnessed

&

or affirm that the information provided is true, complete and correct as determined from all available records

Printed Name

Jean Arnold

Witness Printed Name
Kimberly Gutierrez

December 2, 2014
Title

Sr. Prod. Tech.

Witness Title
Regulatory Tech

FOR STATE USE ONLY
J_EC 19 71114
By \—l\\l\mﬁt W

Title Oil & Gas Production Anaiyst

Date Approved
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SUNDRY NOTICES AND REPORTS ON WELLS - FORM 4
INDUSTRIAL COMMISSION OF NORTH DAKOTA

OIL AND GAS DIVISION Well File No.
600 EAST BOULEVARD DEPT 405 26684
BISMARCK, ND 58505-0840
SFN 5749 (09-2006)
PLEA!SE READ INSTRUCTIONS BEFORE FILLING OUT FORM.
PLEASE SUBMIT THE ORIGINAL AND ONE COPY.
[] Notice of Intent Approximate Start Date [J Driling Prognosis [] spill Report
|:| Redrilling or Repair D Shooting
[] Report of Work Done Date Work Completed [[J casing or Liner [ Acidizing
] Plug well [J Fracture Treatment
Notice of Intent to Begin a Workover Project that may Qualify |:| Suppiemental History D Change Production Method
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. D T ity Aband D Reclamati
Approximate Start Date emporarily Abandon eclamation
December 2014 Other Complete - Drill out - Flow without packer
Well Mame and Number 24-HOUR PRODUCTION RATE
Angus 3-10 3TFH Before After
Footajes Qtr-Qtr Section Township Range Oil Bbls |Oil Bbls
320 F N L 1105 F W L | Lot4 3 153 N 99 W Water Bbls |Water Bbls
Field Pool County Gas MCF |Gas MCF
Long Creek Bakken WILLIAMS
Name of Contractor(s)
Mercer
Address City State Zip Code
Box 1299 Gainesville TX 76241
DETAILS OF WORK

assurances apply:

1) The well is equipped with new 29# and 32# 7" P-110 casing at surface with an API burst rating of 11,220 psi and
12,450 psi, respectively.
2) The well has been inspected with a SLB USIT log (Ultrasonic) which confirmed 7" casing integrity & cement bond.
3) The well has been successfully pressure tested to 9,700 psi. prior to the fracture stimulation.

4) Damage to the casing during the frac would be detected immediately by monitoring equipment.

5) The casing is exposed to significantly lower rates and pressures during flow back than during the frac job.
6) The frac fluid and formation fluids have very low corrosion and erosion rates.

7) Production equipment will be installed as soon as possible after the well ceases flowing.

8) A 300# gauge will be installed on surface casing during flowback period.

Zavznna, LLC requests a waiver from the tubing/pkr requirement included in NDAC 43-02-03-21: Casing, Tubing, and
Cementing Requirements during the completion period immediately following the fracture stimulation. The following

Comgany

Zavanna, LLC

Telephone Number

(303) 595-8004

FOR STATE USE ONLY

Addre ss
1200 17th St., Ste 1100

[[] Received @ Approved

City

Denver )

State
CcO

Zip Code

80202

Date

Signatur

——
Title
Sr. Prod. Tech.

Printed Name
Jean Arnold

By

Date
December 9, 2014

[ e wod 22, 20
P 14,

Title

Email Address
jarnoid@zavanna.com

PETROLEUM ENGINEER




Zavanna, LLC

Anqus 3-10 3TFH

320' FNL & 1,105' FWL
Lot 4 Section 3, T153N, R99W
Long Creek Field / Three Forks
Williams County, North Dakota

BOTTOM HOLE LOCATION:
9,931.64' S & 202.01' E of surface location or approx.
299.03' FSL & 1,307.01' FWL, SW SW Sec. 10, T153N, R99W

Prepared for: Prepared by:

Jerry Mayer Kyle Eno, Jim Gutoski, Evan Hanson
Zavanna, LLC PO Box 80507; Billings, MT 59108
1200 17th Street, Ste. 1100 (406) 259-4124

Denver, CO 80802 geology@sunburstconsulting.com

www.sunburstconsulting.com



Angus 3-10 3TFH Well Evaluation

Figure 1. Nabors 92 drilling the Zavanna, LLC Angus 3-10 3TFH well from August of 2014,
Long Creek Field, Williams County, North Dakota (Jim Gutoski, Sunburst Consulting).

INTRODUCTION

Zavanna, LLC Angus 3-10 3TFH [Lot 4 Section 3, T153N, R99W] is located approximately 13 miles east-
south-east of Williston, in the Long Creek Field of Williams County, North Dakota (Figure 1). The well
was designed as part of the Angus pad which incorporated both Middle Bakken and Three Forks
horizontals. This well was designed as a Three Forks horizontal well with one lateral drilled toward the
south to develop Sections 3 and 10. Directional drilling and geo-steering would be employed to land in the
first bench of the Three Forks and to maintain maximum exposure to the target zone.

GEOLOGY

Prospective Lithology

The Ratcliffe interval was logged at 9,702° MD / 9,700” TVD. This interval consists of clean, argillaceous
and dolomitic lime mudstone which is microcrystalline and interbedded with off white amorphous anhydrite
and dolomite. Hydrocarbon shows peaked at 22 units in 10.05 ppg drilling mud.

The Mission Canyon Formation was drilled at 9,864° MD / 9,862° TVD. The Mission Canyon consists
primarily of clean, argillaceous and dolomitic limestone interbedded with anhydrite and dolomite.
Hydrocarbon shows reached a high of 60 units in 10.05 ppg drilling mud.

The Lodgepole Formation was penetrated 10,458 MD /10,457 TVD. A normal platform to slope marine
environment deposited approximately 740’ of consistent argillaceous lime mudstone that was a mottled
gray to light gray-brown, microcrystalline, with an earthy texture and trace disseminated pyrite.
Hydrocarbon shows ranged from 34 to 69 units in 9.85-10.55 ppg drilling mud.




The Scallion was logged at 11,282° MD / 11,202’ TVD. This clean lime wackestone is cream to very light
brown, microcrystalline and firm to hard. A hydrocarbon show peaked at 1,980 units in 10.55 ppg drilling
mud.

The Bakken Formation has three members here, two organic-rich, pyritic shale units, separated by a
siltstone and silty sandstone and dolomitic middle member. The carbonaceous Upper Bakken Shale was
penetrated at 11,297 MD / 11,210 TVD. Measured gas levels peaked at 1,500 units in 10.55 ppg drilling
mud. The Middle Bakken was entered at 11,334 MD / 11,230’ TVD. The middle member consisted of
relatively thin siltstone overlying a thin layer of an off-white, lime packstone which is atop a silty sandstone
with interbedded sucrosic dolomite. Gas shows ranged from 172 units to 1,134 units. The Lower Bakken
Shale was logged at 11,434” MD/ 11,269” TVD. Observed gas levels peaked at 1,889 units in 10.55 ppg
drilling mud.

The Three Forks was penetrated at 11,516 MD/ 11,293’ TVD. The formation is composed of a sucrosic
cream to off white dolomite with interbedded layers of a light gray, bluish-green shale. Nodular and
disseminated pyrite is observed throughout the formation, with greater concentrations being observed in
the upper portion of formation. Hydrocarbon shows ranged from ~200 units to 5,985 units.

Figure 2: Wet cutting of the lower Middle Bakken.
Lateral Gas and Oil Shows

The background gas for the Angus 3-10 3TFH ranged from ~40 to ~2,000 units during the course of the
lateral and averaged between 500 and 800 units. The highest gas show was 5,985 units at 19,955” in 10.1
ppg mud weight. A trip gas at 17,605 measured 1,581 total units. The gas was not circulated through the
gas buster during the drilling of the lateral, primarily because the use of heavier mud weights. There was
noticeable trends across the lateral for hydrocarbon shows, specifically higher gas shows above and below
our ideal target zone. Qil shows were constant throughout the well, trace to common spotty to even brown
oil staining in the dolomite and trace spotty brown oil staining in the shale.



Geo-steering

A 6’ target zone was chosen for the Angus 3-10 3TFH by Zavanna geologists. The previously drilled Angus
34-27 ATFH curve was used as a primary offset to establish the landing target (Figure 3). The target zone
was bounded by a distinct high gamma marker above (~115 API) and another high gamma marker below
(~100 API), with a low gamma marker (~45 API) separating the peaks. Beneath the established target,
gamma readings drop down to the lowest marker (~40 API) in the first bench of the Three Forks. Below
that gamma increases to ~120+ APl which indicates the presence of the “claystone” in the second bench.

Figure 3. Gamma type log of the Three Forks from the curve landing from the Angus 34-27 4TFH well.
Dashed red lines represent the established target zone.

The prognosis suggested a landing target of 11,313* TVD. The Middle Bakken came in at 11,230" TVD
which projected the landing target to be 11,304’ TVD and so the landing target was officially changed
accordingly. After penetrating the Three Forks at 11,293” TVD, a final landing target of 11,307” TVD was
established. The curve was successfully landed five feet high at 11,302° TVD.

The previously drilled Angus 3-10 1H Middle Bakken well was chosen as our primary lateral offset due to
the close proximity and the confidence in the profile based off repeated encounters with the packstone.
Based off this well it was expected that the Three Forks would mirror the same overall 0.01° down dip.
What was observed matched the Angus 3-10 1H well. There was a general 0.18° down dip until
approximately 15,500’. The formation then flattened out for approximately 2,000” after which there was a
general up dip of about 0.13° until TD was reached. Upon completion, the overall apparent dip was
calculated to be 0.03° for the lateral (Figure 4).



Zavanna, LLC
Angus 3-10 3TFH
Lot 4 Sec. 3, T153N, R99W
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Figure 4. Complete dip profile of the Angus 3-10 3TFH lateral. Gamma represented is from recorded mode data.

Bottom Hole Location

Total depth resulted in a closure azimuth of 178.83° and a closure distance of 9,933.69°. The bottom-hole
location is projected to be 9,931.64” south and 202.01" east of the surface location or approximately 299.03’
FSL and 1,307.01" FWL, SW SW Section 10, T153N, R99W.

SUMMARY

The Zavanna, LLC Angus 3-10 3TFH was spud on March 22, 2014 and re-entered by Nabors rig #92 on
July 24, 2014 for the vertical and curve and then again on September 13, 2014 for the lateral. The well
efficiently reached TD in 22 total drilling days on September 22, 2014. Samples from the Three Forks target
contained oil staining that was described as trace to occasional with trace visible intercrystalline porosity.
MWD gamma ray markers, sample analysis, and ROP were successfully utilized to expose 100% of the
lateral borehole to the Three Forks. The Angus 3-10 3TFH awaits completion operations to maximize its
production potential.

Respectfully submitted,
Kyle Bno & Jum Gutoski

Sunburst Consulting, Inc.

September 24, 2014



OPERATOR:

ADDRESS:

WELL NAME:

API #:

WELL FILE #:

SURFACE LOCATION:

FIELD/ OBJECTIVE:

COUNTY, STATE

BASIN:

WELL TYPE:

ELEVATION:

WELL DATA SUMMARY

Zavanna, LLC

1200 17th Street, Ste. 1100
Denver, CO 80802

Angus 3-10 3TFH

33-105-03243

26684

320' FNL & 1,105' FWL
Lot 4 Section 3, T153N, R99W

Long Creek Field / Three Forks

Williams County, North Dakota

Williston

Three Forks Horizontal

GL: 2,358'
KB: 2,385'

SPUD/ RE-ENTRY DATE: Spud - 3/22/2014, Re-entry - 6/24/2014 Re-entry 9/13/2014

BOTTOM HOLE LOCATION: 9,931.64' S & 202.01' E of surface location or approx.

299.03' FSL & 1,307.01' FWL, SW SW Sec. 10, T153N, R99W

Closure Azimuth: 178.83°
Closure Distance: 9,933.69'

CLOSURE COORDINATES:

TOTAL DEPTH / DATE: 21,040' on September 22, 2014

54% within target interval

TOTAL DRILLING DAYS: 19 days

CONTRACTOR: Nabors #92



PUMPS: H&H 1600 (stroke length - 12")

TOOLPUSHERS: Herman Metcalf, Brian Engelhorn
FIELD SUPERVISORS: Josh Roshto, Patrick Bidegaray
CHEMICAL COMPANY: Fluid Control

MUD ENGINEER: Vic Dossat, Troy Beckert

MUD TYPE: Fresh water in surface hole

Diesel invert in vertical/curve; Salt water in lateral

MUD LOSSES: Invert Mud: 303 bbls., Salt Water: 971 bbls
PROSPECT GEOLOGIST: Jerry Mayer

WELLSITE GEOLOGISTS: Kyle Eno, Jim Gutoski, Evan Hanson
GEOSTEERING SYSTEM: Sunburst Digital Wellsite Geological System

30" from 9,600' - 11,310', 10' from 11,310-11,460', 30' from 11,460'-

ROCK SAMPLING: 21,040' (TD)

SAMPLE EXAMINATION: Binocular microscope & fluoroscope

SAMPLE CUTS: Trichloroethylene

GAS DETECTION: MSI (Mudlogging Systems, Inc.) TGC - total gas with chromatograph

Serial Number(s): ML-101

ELECTRIC LOGS: N/A
DRILL STEM TESTS: N/A
DIRECTIONAL DRILLERS: Denver Energy

Zachary Grove, Coty Rose

MWD: Schlumberger

Tasha Rogers



CASING:

SAFETY/ H,S MONITORING:

KEY OFFSET WELLS:

Surface: 9 5/8" 36# J-55 set to 2,311"
Intermediate: 7" 29# & 32# HCP-110 set to 11,634'

Airgas Onsite Safety Services

Zavanna, LLC

Angus 34-27 4TFH

Lot 4 Section 3, T153N, R99W
Williams County, ND

KB: 2,385'

Zavanna, LLC

Nelson 3-10 1H

Lot 2 Section 3, T153N, R99W
Williams County, ND

KB: 2,378'

Louisiana Land & Exploration Co.
Brogger 21-4 1

NE NW Sec. 4, T153N, R99W
Williams County, North Dakota

KB: 2,374'
























TIME VS. DEPTH

Zavanna, LLC

Angus 3-10 3TFH

[Spud - March 22, 2014

\

! Surface

hole drilled by 3rd party, 9 %"
\ \

casing set to 2,311"

I
\ [Reentered 6/24/2014

; TIH bit #2 for vertical

\

\

\

\ |

[ TOOH bit #2 @ 10,790 for curve tools; TIH bit #3 for curve i

iTOOH bit #3 @ 11,635’ for casing; Skid away rig |

Inte
7

set to 11,634’

[ Skid rig back: TIH bit #4 for lateral |

rmediate Casing: \

\

\

TOOH bit#4 @

15,383' for motor failure; TIH bit #5|\\

AN

N

TOOH bit #5 @ 17,605' for motor failure

; TIH bit #

™\

\

\

[TD of 21,040’ - September 22, 2014|
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PLAN VIEW

Zavanna, LLC
Angus 3-10 3TFH
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< SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
Tie 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 23.00 0.00 0.00 23.00 0.00 0.00 0.00 0.00
2 123.00 0.36 244.44 123.00 -0.14 -0.28 0.13 0.36
3 223.00 0.28 231.56 223.00 -0.42 -0.76 0.41 0.11
4 323.00 0.15 219.75 323.00 -0.68 -1.03 0.65 0.14
5 423.00 0.07 208.68 423.00 -0.83 -1.15 0.81 0.08
6 523.00 0.09 199.54 523.00 -0.96 -1.20 0.93 0.02
7 623.00 0.05 278.82 623.00 -1.02 -1.27 1.00 0.09
8 723.00 0.03 334.40 723.00 -0.99 -1.33 0.97 0.04
9 823.00 0.09 4431 823.00 -0.91 -1.28 0.89 0.08
10 923.00 0.13 75.83 923.00 -0.83 -1.12 0.81 0.07
11 1023.00 0.26 89.17 1023.00 -0.80 -0.78 0.78 0.14
12 1123.00 0.13 41.01 1123.00 -0.71 -0.48 0.70 0.20
13 1223.00 0.23 52.28 1222.99 -0.50 -0.25 0.50 0.11
14 1323.00 0.33 40.67 1322.99 -0.16 0.10 0.16 0.11
15 1423.00 0.43 58.29 1422.99 0.25 0.61 -0.24 0.15
16 1523.00 0.48 66.55 1522.99 0.62 1.31 -0.59 0.08
17 1623.00 0.51 63.95 1622.98 0.98 2.10 -0.94 0.04
18 1723.00 0.25 50.99 1722.98 1.31 2.66 -1.26 0.27
19 1823.00 0.17 36.80 1822.98 1.57 2.92 -151 0.09
20 1923.00 0.08 253.73 1922.98 1.67 2.94 -1.61 0.24
21 2023.00 0.07 64.75 2022.98 1.68 2.93 -1.61 0.15
22 2123.00 0.14 136.26 2122.98 161 3.07 -1.55 0.14
23 2223.00 0.31 181.02 2222.98 1.25 3.15 -1.19 0.23
24 2293.00 0.36 210.02 2292.98 0.87 3.04 -0.81 0.25
25 2378.00 0.52 249.05 2377.98 0.51 2.55 -0.45 0.39
26 2473.00 1.24 256.43 2472.97 0.11 1.14 -0.09 0.77
27 2568.00 1.34 248.42 2567.94 -0.54 -0.89 0.52 0.22
28 2663.00 1.70 249.63 2662.91 -1.44 -3.24 1.37 0.38
29 2759.00 2.29 245.95 2758.85 -2.72 -6.33 2.58 0.63
30 2854.00 2.12 244.40 2853.78 -4.25 -9.65 4.05 0.19
31 2948.00 0.28 219.99 2947.75 -5.18 -11.36 4.94 1.99
32 3043.00 0.86 199.48 3042.75 -6.03 -11.75 5.78 0.64
33 3138.00 1.27 177.05 3137.73 -7.75 -11.93 7.50 0.61

34 3232.00 1.99 194.72 3231.70 -10.37 -12.29 10.11 0.93



SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
35 3326.00 1.70 207.54 3325.65 -13.18 -13.35 12.90 0.53
36 3421.00 1.56 213.42 3420.61 -15.51 -14.72 15.20 0.23
37 3516.00 1.62 216.71 3515.57 -17.67 -16.23 17.32 0.11
38 3612.00 1.85 221.18 3611.53 -19.92 -18.06 19.54 0.28
39 3711.00 1.68 227.46 3710.48 -22.11 -20.19 21.68 0.26
40 3799.00 1.54 216.44 3798.45 -23.93 -21.84 23.47 0.39
41 3892.00 1.61 229.09 3891.41 -25.79 -23.57 25.29 0.38
42 3986.00 1.28 222.09 3985.38 -27.43 -25.27 26.90 0.40
43 4080.00 1.18 210.79 4079.36 -29.04 -26.47 28.48 0.28
44 4175.00 0.86 195.55 4174.34 -30.57 -27.16 30.00 0.44
45 4270.00 0.63 354.45 4269.34 -30.74 -27.40 30.16 1.54
46 4364.00 0.57 194.46 4363.34 -30.68 -27.57 30.09 1.26
47 4456.00 0.66 174.85 4455.33 -31.65 -27.64 31.06 0.25
48 4552.00 0.49 157.02 4551.33 -32.58 -27.43 32.00 0.26
49 4650.00 0.32 130.59 4649.33 -33.14 -27.05 32.57 0.25
50 4746.00 0.08 184.85 4745.33 -33.38 -26.86 32.81 0.29
51 4839.00 0.20 31.96 4838.33 -33.31 -26.78 32.74 0.29
52 4934.00 0.31 67.55 4933.33 -33.07 -26.45 3251 0.20
53 5029.00 0.25 64.53 5028.32 -32.88 -26.03 32.33 0.07
54 5123.00 0.29 99.61 5122.32 -32.83 -25.61 32.29 0.18
55 5218.00 0.42 35.51 5217.32 -32.59 -25.17 32.06 0.41
56 5311.00 0.17 310.84 5310.32 -32.22 -25.07 31.69 0.47
57 5405.00 0.22 47.20 5404.32 -32.01 -25.05 31.48 0.31
58 5499.00 0.28 77.54 5498.32 -31.84 -24.69 31.31 0.15
59 5592.00 1.10 107.53 5591.31 -32.06 -23.62 31.56 0.93
60 5687.00 1.55 89.61 5686.29 -32.32 -21.46 31.87 0.64
61 5782.00 1.67 82.81 5781.25 -32.14 -18.80 31.74 0.24
62 5877.00 1.96 84.08 5876.20 -31.80 -15.82 31.46 0.31
63 5972.00 2.00 83.65 5971.15 -31.45 -12.55 31.18 0.04
64 6067.00 2.08 75.51 6066.09 -30.83 -9.23 30.63 0.32
65 6160.00 2.07 72.30 6159.02 -29.90 -6.00 29.77 0.13
66 6256.00 1.67 66.06 6254.97 -28.81 -3.07 28.74 0.47
67 6349.00 1.34 61.45 6347.94 -27.74 -0.88 27.71 0.38
68 6444.00 1.18 72.61 6442.92 -26.91 1.03 26.93 0.31
69 6539.00 1.27 68.33 6537.90 -26.23 2.94 26.29 0.14



SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
70 6634.00 1.21 53.69 6632.87 -25.25 4.73 25.34 0.34
71 6729.00 1.24 44.16 6727.85 -23.92 6.26 24.04 0.22
72 6823.00 1.10 50.48 6821.83 -22.62 7.66 22.77 0.20
73 6918.00 1.23 52.15 6916.81 -21.41 9.17 21.60 0.14
74 7012.00 0.97 44.12 7010.80 -20.22 10.52 20.43 0.32
75 7107.00 1.09 44.39 7105.78 -19.00 11.71 19.24 0.13
76 7202.00 1.10 29.79 7200.76 -17.56 12.80 17.82 0.29
77 7295.00 1.34 23.80 7293.74 -15.79 13.68 16.07 0.29
78 7391.00 1.59 31.28 7389.71 -13.62 14.82 13.93 0.33
79 7485.00 1.36 24.56 7483.68 -11.49 15.96 11.83 0.31
80 7580.00 1.00 33.87 7578.66 -9.78 16.89 10.13 0.43
81 7673.00 0.87 30.70 7671.65 -8.50 17.71 8.87 0.15
82 7768.00 0.87 15.45 7766.64 -7.18 18.27 7.57 0.24
83 7862.00 0.66 291 7860.63 -5.96 18.49 6.34 0.28
84 7957.00 0.59 2.84 7955.62 -4.92 18.54 5.31 0.07
85 8051.00 0.46 26.48 8049.62 -4.10 18.73 4.49 0.27
86 8146.00 0.29 14.87 8144.62 -3.53 18.96 3.92 0.20
87 8240.00 0.52 49.86 8238.61 -3.02 19.35 3.43 0.35
88 8335.00 0.63 53.18 8333.61 -2.43 20.10 2.85 0.12
89 8430.00 0.55 41.00 8428.60 -1.77 20.81 2.21 0.16
90 8523.00 0.48 30.13 8521.60 -1.10 21.30 1.55 0.13
91 8619.00 0.49 31.76 8617.60 -0.40 21.72 0.86 0.02
92 8713.00 0.35 42.18 8711.60 0.15 22.12 0.31 0.17
93 8807.00 0.52 50.28 8805.59 0.64 22.64 -0.16 0.19
94 8902.00 0.62 42.91 8900.59 1.29 23.33 -0.80 0.13
95 8998.00 0.25 304.35 8996.59 1.79 23.51 -1.29 0.73
96 9092.00 0.49 272.74 9090.58 1.92 22.94 -1.44 0.33
97 9187.00 0.49 273.57 9185.58 1.97 22.12 -1.50 0.01
98 9282.00 0.53 263.76 9280.58 1.94 21.28 -1.50 0.10
99 9378.00 0.48 255.35 9376.57 1.79 20.45 -1.37 0.09
100 9471.00 0.20 265.75 9469.57 1.68 19.91 -1.27 0.31
101 9566.00 0.24 348.29 9564.57 1.87 19.71 -1.45 0.31
102 9658.00 0.25 338.38 9656.57 2.24 19.59 -1.83 0.05
103 9752.00 0.37 315.56 9750.57 2.65 19.31 -2.24 0.18
104 9846.00 0.42 331.10 9844.57 3.17 18.93 -2.77 0.13



< SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
105 9939.00 0.30 336.62 9937.56 3.69 18.67 -3.30 0.13
106  10034.00 0.19 333.29  10032.56 4.06 18.50 -3.67 0.12
107  10129.00 0.32 333.36  10127.56 4.44 18.31 -4.05 0.14
108  10225.00 0.43 307.18  10223.56 4.89 17.90 -4.52 0.21
109  10319.00 0.39 347.71  10317.56 5.42 17.55 -5.05 0.30
110 10414.00 0.33 342,70  10412.56 6.00 17.40 -5.63 0.07
111  10508.00 0.31 330.64  10506.55 6.48 17.20 -6.12 0.07
112 10602.00 0.60 320.65 10600.55 7.08 16.76 -6.73 0.32
113 10697.00 0.39 31439  10695.55 7.69 16.21 -7.35 0.23
114 10740.00 0.47 32481 10738.55 7.94 16.01 -7.60 0.26
115 10792.00 1.54 158.83  10790.54 7.46 16.14 -7.12 3.84
116  10824.00 6.43 153.07  10822.45 5.46 17.10 -5.10 15.31
117  10855.00 10.82 15156 10853.10 1.35 19.28 -0.95 14.18
118 10884.00 14.71 153.84 10881.37 -4.35 22.20 4.81 13.52
119  10915.00 18.28 157.26  10911.10 -12.37 25.81 12.91 11.93
120  10948.00 21.96 153.02  10942.08 -22.64 30.61 23.28 11.99
121 10979.00 25.84 151.38  10970.41 -33.75 36.48 34.50 12.70
122 11011.00 29.23 149.86  10998.79 -46.63 43.75 47.53 10.82
123 11043.00 30.75 149.25 11026.50 -60.42 51.85 61.49 4.84
124 11075.00 34.20 148.85  11053.49 -75.15 60.69 76.40 10.80
125 11107.00 37.90 149.36  11079.36 -91.31 70.36 92.76 11.60
126 11138.00 39.52 150.22  11103.55 -108.06 80.11 109.71 5.51
127  11170.00 42.12 153.65 11127.77 -126.52 89.93 128.37 10.73
128  11201.00 45.63 156.72  11150.11 -146.02 98.93 148.06 13.24
129  11233.00 49.49 157,52 11171.70 -167.78 108.10 170.00 12.20
130 11264.00 54.01 15751  11190.89 -190.26 117.41 192.68 14.58
131  11296.00 57.19 159.45 11208.97 -214.82 127.09 217.44 11.12
132 11327.00 59.92 163.23  11225.14 -239.88 135.53 242.66 13.63
133 11359.00 63.28 166.73  11240.36 -267.06 142.81 269.99 14.24
134 11391.00 67.15 169.45 11253.78 -295.48 148.80 298.53 14.34
135 11422.00 68.62 169.81 11265.45 -323.73 153.96 326.88 4.86
136 11453.00 71.87 17131 11275.93 -352.50 158.75 355.75 11.43
137  11485.00 74.49 17470  11285.19 -382.90 162.47 386.22 13.03
138 11517.00 78.41 177.08  11292.68 -413.92 164.69 417.28 14.22

139  11548.00 82.98 179.12  11297.70 -444.49 165.70 447.86 16.11



SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
140  11587.00 88.90 179.86  11300.46 -483.37 166.05 486.74 15.30
141  11668.00 89.18 181.13  11301.81 -564.35 165.35 567.69 1.61
142 11760.00 87.87 180.66  11304.18 -656.31 163.91 659.60 151
143  11851.00 89.00 178.90 11306.67 -747.27 164.26 750.55 2.30
144 11943.00 89.38 177.34  11307.97 -839.21 167.28 842.53 1.75
145  12034.00 91.30 177.06  11307.43 -930.09 171.72 933.48 2.13
146 12124.00 92.37 178.48  11304.55 -1019.97 175.22 1023.42 1.97
147 12215.00 91.00 179.23 1130187  -1110091 177.04 1114.38 1.72
148  12306.00 89.31 181.56  11301.62 -1201.90 176.41 1205.33 3.16
149  12399.00 89.35 180.88  11302.71  -1294.87 174.43 1298.24 0.73
150 12496.00 90.17 180.31  11303.12 -1391.87 173.43 1395.19 1.03
151  12591.00 89.52 18158 11303.37  -1486.85 171.86 1490.12 1.50
152  12687.00 89.73 182.86  11304.00 -1582.78 168.14 1585.95 1.35
153  12781.00 90.52 182.93  11303.80 -1676.65 163.39 1679.71 0.84
154  12876.00 88.87 183.80 11304.30 -1771.48 157.82 1774.40 1.96
155  12971.00 89.76 18430 11305.44  -1866.24 151.11 1868.99 1.07
156  13067.00 88.69 184.11  11306.74 -1961.97 144.07 1964.56 1.13
157  13162.00 87.46 18453  11309.93  -2056.65 136.92 2059.06 1.37
158  13257.00 86.98 182.87 1131454  -2151.33 130.80 2153.60 1.82
159  13352.00 88.90 181.38 1131795  -2246.20 127.28 2248.37 2.56
160  13447.00 89.21 181.22  11319.52 -2341.16 125.12 2343.27 0.37
161  13542.00 90.86 181.18 11319.46  -2436.14 123.13 2438.18 1.74
162  13638.00 89.79 180.54  11318.92 -2532.12 121.69 2534.12 1.30
163  13734.00 89.04 180.61 1131990 -2628.11 120.73 2630.06 0.78
164  13831.00 90.21 181.67  11320.53 -2725.09 118.80 2726.98 1.63
165 13925.00 90.52 181.64 11319.93  -2819.05 116.08 2820.86 0.33
166  14021.00 90.76 180.22  11318.86 -2915.03 114.53 2916.78 1.50
167  14117.00 89.90 179.64 1131831  -3011.02 114.64 3012.76 1.08
168 14213.00 89.48 179.18 11318.83 -3107.02 115.63 3108.76 0.65
169  14308.00 89.73 178,57 11319.48  -3201.99 117.50 3203.75 0.69
170  14402.00 89.69 177.41  11319.96 -3295.93 120.79 3297.74 1.23
171 14498.00 90.24 178.32  11320.01  -3391.87 124.37 3393.73 1.11
172 14594.00 89.97 177.95 11319.84 -3487.81 127.49 3489.72 0.48
173 14689.00 90.86 17759 11319.15  -3582.74 131.19 3584.70 1.01
174 14784.00 90.69 178.90 11317.87 -3677.68 134.10 3679.69 1.39



SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
175 14881.00 90.58 179.11  11316.79 -3774.66 135.78 3776.68 0.24
176  14976.00 89.76 178.80 11316.51  -3869.65 137.52 3871.68 0.92
177  15071.00 90.41 177.80 11316.37  -3964.60 140.33 3966.67 1.26
178  15167.00 89.90 17774  11316.11  -4060.53 144.07 4062.66 0.53
179  15262.00 89.93 178.69 11316.25 -4155.48 147.03 4157.65 1.00
180 15358.00 89.52 17726  11316.71  -4251.42 150.42 4253.64 1.55
181  15453.00 89.14 177.37 11317.82 -4346.31 154.87 4348.60 0.42
182  15549.00 90.03 17755 1131852  -444221 159.13 444457 0.95
183  15644.00 90.48 177.10 11318.09  -4537.10 163.56 4539.53 0.67
184  15739.00 90.82 176.26  11317.02  -4631.94 169.06 4634.46 0.95
185 15835.00 89.90 178.21 1131641 -4727.82 173.69 4730.42 2.25
186  15930.00 88.18 179.05 11318.00  -4822.77 175.96 4825.40 2.01
187 16025.00 89.97 179.54  11319.54 -4917.75 177.13 4920.38 1.95
188  16120.00 89.93 179.87 11319.62  -5012.75 177.62 5015.37 0.35
189  16215.00 89.55 180.69 11320.05 -5107.74 177.16 5110.33 0.95
190 16310.00 88.63 179.62 1132156  -5202.73 176.90 5205.29 1.49
191  16406.00 89.49 178.48 11323.14  -5298.70 178.49 5301.28 1.49
192  16502.00 89.52 178.49 1132396  -5394.66 181.03 5397.27 0.03
193  16598.00 90.82 178.81 11323.68  -5490.64 183.29 5493.27 1.39
194  16694.00 91.17 178.89  11322.01  -5586.60 185.22 5589.25 0.37
195 16789.00 91.65 178.82 11319.68  -5681.55 187.11 5684.23 0.51
196  16885.00 90.89 17890 1131755  -5777.51 189.02 5780.20 0.80
197  16979.00 89.79 179.91 1131699  -5871.50 190.00 5874.19 1.59
198  17075.00 89.04 179.53 1131797  -5967.49 190.47 5970.17 0.88
199 17170.00 87.49 179.57  11320.85 -6062.44 191.21 6065.12 1.63
200 17264.00 89.42 179.62 11323.38  -6156.40 191.88 6159.07 2.05
201  17360.00 89.52 179.07  11324.27 -6252.39 192.98 6255.06 0.58
202  17455.00 90.48 178.71  11324.27  -6347.37 194.82 6350.06 1.08
203  17551.00 89.69 179.39 1132413  -6443.36 196.41 6446.06 1.09
204  17646.00 90.82 180.18 11323.70  -6538.35 196.76 6541.04 1.45
205 17741.00 90.14 179.48 1132291 -6633.35 197.05 6636.02 1.03
206  17836.00 90.14 179.75 11322.68  -6728.35 197.68 6731.01 0.28
207  17931.00 90.82 179.40 11321.88  -6823.34 198.39 6826.00 0.81
208  18027.00 90.69 179.56 11320.61  -6919.33 199.26 6921.98 0.21
209  18123.00 90.89 178.95 11319.29  -7015.31 200.51 7017.97 0.67



SUNBURST CONSULTING, INC. >

Operator:  [Zavanna, LLC Kick-off: 6/28/2014|Check this!!
Well Angus 3-10 3TFH Finish: 9/22/2014|Check this!!
County: Williams  [State: ND Directional Supervision:
QQ: Lot 4 Section: |3 [Denver Energy |Check this!!
Township: |153 N/S: N
Range: 99 E/W: W Date: 10/2/2014
Footages: (320 FN/SL: N Time: 10:20
1105 FE/WL: W F9 to re-calculate
Minimum Curvature Method (SPE-3362) Proposed dir:
[North and East are positive and South and West are negative, relative to surface location]
TRUE DLS/
No. MD INC AZM TVD N-S E-W SECT 100
210 18219.00 90.41 180.41 1131820 -7111.30 201.04 7113.95 1.60
211  18315.00 88.56 180.30 11319.06  -7207.29 200.45 7209.91 1.93
212 18411.00 88.70 179.93 1132136  -7303.26 200.26 7305.85 0.41
213  18507.00 88.46 179.37  11323.74  -7399.23 200.84 7401.81 0.63
214  18603.00 89.62 179.01 1132535  -7495.21 202.20 7497.80 1.27
215  18699.00 90.89 179.87 1132492  -7591.20 203.14 7593.79 1.60
216  18795.00 91.06 180.20 1132329  -7687.18 203.08 7689.75 0.39
217  18892.00 91.48 180.41 11321.14  -7784.16 202.56 7786.69 0.48
218  18987.00 90.58 180.81  11319.43 -7879.14 201.55 7881.63 1.04
219  19083.00 89.48 182,52  11319.38  -7975.09 198.76 7977.50 2.12
220 19179.00 89.79 180.70  11319.99  -8071.05 196.07 8073.38 1.92
221  19274.00 88.56 18152 1132136  -8166.02 194.23 8168.29 1.56
222 19371.00 88.46 181.23  11323.88 -8262.96 191.90 8265.16 0.32
223 19467.00 89.66 180.81 11325.46  -8358.93 190.19 8361.07 1.32
224 19562.00 89.93 181.00 11325.80 -8453.91 188.69 8456.01 0.35
225  19657.00 90.76 180.41 1132522  -8548.90 187.52 8550.95 1.07
226  19753.00 90.93 180.36  11323.81  -8644.89 186.88 8646.91 0.18
227 19848.00 90.41 180.24  11322.70  -8739.88 186.38 8741.87 0.56
228  19943.00 90.86 179.87 11321.64  -8834.88 186.29 8836.84 0.61
229  20039.00 90.34 179.12  11320.64  -8930.87 187.13 8932.83 0.95
230 20135.00 90.48 178.85 11319.95 -9026.85 188.83 9028.82 0.32
231  20231.00 89.17 180.36  11320.24  -9122.84 189.50 9124.81 2.08
232 20327.00 89.28 179.52 1132154  -9218.83 189.60 9220.78 0.88
233 20423.00 89.42 178.90 11322.63  -9314.81 190.92 9316.77 0.66
234 20519.00 90.14 180.08  11323.00 -9410.81 191.77 9412.76 1.44
235 20614.00 89.62 179.38  11323.20  -9505.81 192.22 9507.75 0.92
236  20710.00 90.31 179.82 1132326  -9601.80 192.89 9603.74 0.85
237  20805.00 89.62 178.85 11323.32  -9696.79 194.00 9698.73 1.25
238 20900.00 89.93 178.29  11323.69 -9791.76 196.37 9793.73 0.67
239  20987.00 89.18 177.42 1132437  -9878.70 199.62 9880.71 1.32
240  21040.00 89.18 177.42  11325.12 -9931.64 202.01 9933.69 0.00
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LITHOLOGY
Zavanna Angus 3-10 3TFH

Geologists caught samples in 30" intervals from 9,570°-11,310’, 10° samples from 11,310°-11,460°, 30" intervals from
11,460’- 21,040°. Gamma ray marker tops have been inserted into the sample descriptions below for reference. Samples were
examined wet and dry under a binocular microscope. Sample descriptions begin in the Charles Salt. Drilling fluid was fresh
water in the surface hole; diesel invert in the vertical, curve and saltwater in the lateral.

Drilling in Charles Formation

9570-9600 DOLOMITIC LIMESTONE: mudstone, light to medium gray, microcrystalline, friable to firm, dense, earthy
texture, no visible porosity, no visible oil stain; occasional ANHYDRITE: off white, milky, soft, microcrystalline, massive,
amorphous texture, no visible oil stain

9600-9630 SALT: translucent to clear, crystalline, hard, anhedral, crystalline texture, no visible oil stain

Base of Last Charles Salt 9,651’ MD (9,650° TVD, -7,265 MSL)

9630-9660 DOLOMITE: mudstone, light to medium gray, microcrystalline, friable to firm, dense, earthy texture, no visible
porosity, no visible oil stain; abundant ANHYDRITE: off white, milky, soft, microcrystalline, massive, amorphous texture,
no visible oil stain

9660-9690 DOLOMITE: mudstone, light to medium gray, microcrystalline, friable to firm, dense, earthy texture, no visible
porosity, no visible oil stain; common ANHYDRITE: off white, milky, soft, microcrystalline, massive, amorphous texture,
no visible oil stain

Ratcliffe 9,702 MD (9,700° TVD, -7,315* MSL)

9690-9720 DOLOMITE: mudstone, it to medium gray, microcrystalline, friable to firm, dense, earthy texture, no visible
porosity, no visible oil stain; common ANHYDRITE: off white, milky, soft, microcrystalline, massive, amorphous texture,
no visible oil stain

9720-9750 ANHYDRITE: off white, milky, soft, microcrystalline, massive, amorphous texture, no visible oil stain; common
DOLOMITE: mudstone, brown to gray, microcrystalline, friable to firm, dense, earthy txt, no visible porosity, no visible oil
stain

9750-9780 DOLOMITE: mudstone, gray, microcrystalline, friable to firm, dense, earthy, algal laminated, argillaceous in part,
no porosity, no oil stain; common ANHYDRITE: off white, milky, soft, microcrystalline, massive, amorphous texture, no
visible oil stain

Midale 9,798 MD (9.796” TVD, -7,411° MSL)

9780-9810 DOLOMITE: mudstone, gray, microcrystalline, friable to fair, dense, earthy, algal laminated, argillaceous in part,
no porosity, no oil stain; common ANHYDRITE: off white, milky, soft, microcrystalline, massive, amorphous texture, no
visible oil stain

9810-9840 DOLOMITIC LIMESTONE: mudstone, gray, microcrystalline, friable to fair, dense, earthy, algal laminated,
argillaceous in part, no porosity, no oil stain; rare ANHYDRITE: off white, milky, soft, microcrystalline, massive,
amorphous texture, no visible oil stain

Mission Canyon 9,864’ MD (9,862’ TVD, -7,477 MSL)

9840-9870 DOLOMITIC LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to fair, dense, earthy,
algal laminated, argillaceous in part, sparry calcite, pyrite, no porosity, no oil stain



9870-9900 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to fair, dense, earthy, algal
laminated, argillaceous in part, dolomitic in part, sparry calcite, pyrite, no porosity, no oil stain

Bluell 9,921’ MD (9,919’ TVD, -7,534° MSL)

9910-9930 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to fair, dense, earthy, algal
laminated, argillaceous in part, dolomitic in part, sparry calcite, pyrite, no porosity, no oil stain

9930-9960 NO SAMPLE

9960-9990 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, argillaceous in part, sparry calcite, pyrite, no porosity, no oil stain

9990-10020 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, argillaceous in part, sparry calcite, pyrite, no porosity, no oil stain

10020-10050 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, argillaceous in part, sparry calcite, pyrite, bioclast, no porosity, no oil stain

10050-10080 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, argillaceous in part, sparry calcite, pyrite, bioclast, no porosity , no oil stain

10080-10110 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, sparry calcite, disseminated pyrite, bioclast, no visible porosity, no oil stain

10110-10140 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, sparry calcite, disseminated pyrite, bioclast, no visible porosity, no oil stain

10140-10170 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, sparry calcite, disseminated pyrite, bioclast, no visible porosity, no oil stain

10170-10200 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, sparry calcite, disseminated pyrite, bioclast, no visible porosity, no oil stain

10200-10230 LIMESTONE: mudstone, mottled cream brown gray, microcrystalline, friable to firm, dense, earthy, algal
laminated, sparry calcite, disseminated pyrite, bioclast, no visible porosity, no oil stain

10230-10260 LIMESTONE: mudstone to wackestone, mottled cream brown gray, microcrystalline, friable to firm, dense,
earthy, algal laminated, sparry calcite, no visible porosity, no oil stain

10260-10290 LIMESTONE: mudstone to wackestone, mottled cream brown gray, occasional medium gray, microcrystalline,
friable to firm, dense, earthy, algal laminated, sparry calcite, no visible porosity, no oil stain

10290-10320 LIMESTONE: mudstone to wackestone, mottled cream brown gray, occasional medium gray, microcrystalline,
friable to firm, dense, earthy, algal laminated, sparry calcite, no visible porosity, no oil stain

10320-10350 LIMESTONE: mudstone to wackestone, mottled cream brown gray, occasional medium gray, microcrystalline,
friable to firm, dense, earthy, algal laminated, sparry calcite, no visible porosity, no oil stain

10350-10380 LIMESTONE: mudstone to wackestone, light brown gray, occasional medium gray brown, mottled in part,
microcrystalline, friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10380-10410 LIMESTONE: mudstone to wackestone, light brown gray, occasional medium gray brown, mottled in part,
microcrystalline, friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain



10410-10440 LIMESTONE: mudstone to wackestone, light brown gray, occasional medium gray brown, mottled in part,
microcrystalline, friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

Lodgepole 10,458 MD (10,457” TVD, -8,072° MSL)

10440-10470 LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline, friable to firm, dense,
earthy, sparry calcite, no visible porosity, no oil stain

10470-10500 LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline, friable to firm, dense,
earthy, sparry calcite, no visible porosity, no oil stain

10500-10530 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10530-10560 ARGILLACEOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10560-10590 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10590-10620 ARGILLACEOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10620-10650 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10650-10680 ARGILLACEOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10680-10710 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10710-10740 ARGILLACEOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10740-10770 ARGILLACEOUS LIMESTONE: mudstone, medium gray, occasional light gray brown, microcrystalline,
friable to firm, dense, earthy, sparry calcite, no visible porosity, no oil stain

10770-10800 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain

10800-10830 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain

10830-10860 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain

10860-10890 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain

10890-10920 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain

10920-10950 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain



10950-10980 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, no visible porosity, no visible oil stain

10980-11010 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11010-11040 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11040-11070 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11070-11100 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11100-11130 ARGILLACEOQOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11130-11160 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11160-11190 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11190-11220 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy
texture, spotty calcite, no visible porosity, no visible oil stain

11220-11250 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, rare cream gray, microcrystalline, friable to
firm, earthy texture, spotty calcite, no visible porosity, no visible oil stain

False Bakken 11,272’ MD (11,196° TVD, -8,811° MSL)

11250-11280 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, rare cream gray, microcrystalline, friable to
firm, earthy texture, sparry calcite, no visible porosity, no visible oil stain; occasional SHALE: black, firm, blocky, earthy,
petroliferous, carbonaceous, calcareous, trace disseminated pyrite, no visible porosity, even oil stain

Scallion 11,282 MD (11,202° TVD, -8,817* MSL)

Upper Bakken Shale 11,297 MD (11,210° TVD, -8,825* MSL)

11280-11310 SHALE: black, firm, blocky, earthy, petroliferous, carbonaceous, calcareous, trace disseminated pyrite, no
visible porosity, even oil stain

11310-11320 SHALE: black, firm, blocky, earthy, petroliferous, carbonaceous, calcareous, trace disseminated pyrite, no
visible porosity, even oil stain

11320-11330 SHALE: black, firm, blocky, earthy, petroliferous, carbonaceous, calcareous, trace disseminated pyrite, no
visible porosity, even oil stain

Middle Bakken 11,334 MD (11,230° TVD, -8,845* MSL)

11330-11340 SHALE: black, firm, blocky, earthy, petroliferous, carbonaceous, calcareous, trace disseminated pyrite, no
visible porosity, even oil stain

11340-11350 SHALE: black, firm, blocky, earthy, petroliferous, carbonaceous, calcareous, trace disseminated pyrite, no
visible porosity, even oil stain; trace SILTSTONE: cream, cream gray, brown, soft, sub-blocky, dolomite cement, poorly
cemented, slightly bioturbated, no visible porosity, occasional spotty brown oil stain



11350-11360 SILTSTONE: light gray to cream, brown, soft to firm, sub-blocky, dolomite cement, poorly cemented, slightly
bioturbated, no visible porosity, occasional spotty brown oil stain

11360-11370 SILTSTONE: light gray to cream, brown, soft to firm, sub-blocky, dolomite cement, poorly cemented, slightly
bioturbated, no visible porosity, occasional spotty brown oil stain

11370-11380 SILTSTONE: cream, cream gray, brown, soft, sub-blocky, dolomite cement, poorly cemented, slightly
bioturbated, trace interbedded dolomite, occasional pyrite, no visible porosity, occasional spotty brown oil stain

11380-11390 DOLOMITE: wackestone, translucent brown, very fine crystalline, friable, sucrosic texture, trace nodular
pyrite, visible intergranular porosity, spotty to even brown oil stain interbedded with SILTY SANDSTONE: light gray,
cream to brown, very fine grained, friable, subangular to subrounded, moderately sorted, dolomite cement, moderately
cemented, occasional visible porosity, occasional spotty brown oil stain

11390-11400 SILTY SANDSTONE: light gray, cream to brown, very fine grained, friable, subangular to subrounded,
moderately sorted, dolomite cement, moderately cemented, occasional visible porosity, occasional spotty brown oil stain

11400-11410 SILTY SANDSTONE: light gray, cream to brown, very fine grained, friable, subangular to subrounded,
moderately sorted, dolomite cement, moderately cemented, occasional visible porosity, occasional spotty brown oil stain

11410-11420 DOLOMITE: wackestone, translucent brown, very fine crystalline, friable, sucrosic texture, trace nodular
pyrite, visible intergranular porosity, spotty to even brown oil stain interbedded with SILTY SANDSTONE: light gray,
cream to brown, very fine grained, friable, subangular to subrounded, moderately sorted, dolomite cement, moderately

cemented, occasional visible porosity, occasional spotty brown oil stain

11420-11430 DOLOMITE: wackestone, translucent brown, very fine crystalline, friable, sucrosic texture, trace nodular
pyrite, visible intergranular porosity, spotty to even brown oil stain interbedded with SILTY SANDSTONE: light gray,
cream to brown, very fine grained, friable, subangular to subrounded, moderately sorted, dolomite cement, moderately
cemented, occasional visible porosity, occasional spotty brown oil stain; SHALE: black, friable to firm, sub-blocky, earthy
texture, petroliferous, carbonaceous, common disseminated pyrite, trace calcite, no visible porosity

Lower Bakken Shale 11,434 MD (11,269” TVD, -8,884" MSL)

11430-11460 SHALE: black, friable to firm, sub-blocky, earthy texture, petroliferous, carbonaceous, common disseminated
pyrite, trace calcite, no visible porosity

11460-11490 SHALE: black, friable to firm, sub-blocky, earthy texture, petroliferous, carbonaceous, common disseminated
pyrite, trace calcite, no visible porosity

Three Forks 11,516° MD (11,293’ TVD, -8,908” MSL)

11490-11520 SHALE: black, friable to firm, sub-blocky, earthy texture, petroliferous, carbonaceous, common disseminated
pyrite, trace calcite, no visible porosity

11520-11550 SHALE: black, friable to firm, sub-blocky, earthy texture, petroliferous, carbonaceous, common disseminated
pyrite, trace calcite, no visible porosity; occasional DOLOMITE: mudstone to packstone, light to medium gray, off white
brown, very fine grained, friable, crystalline texture, trace disseminated pyrite, intercrystalline porosity, occasional light
brown oil stain

11550-11580 DOLOMITE: mudstone to packstone, light to medium gray, off white brown, very fine grained, friable,
crystalline texture, trace disseminated pyrite, intercrystalline porosity, occasional light brown oil stain

11580-11610 DOLOMITE: mudstone to packstone, light to medium gray, off white brown, very fine grained, friable,
crystalline texture, trace disseminated pyrite, intercrystalline porosity, occasional light brown oil stain



11610-11640 DOLOMITE: mudstone to packstone, light to medium gray, off white brown, very fine grained, friable,
crystalline to sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace light brown oil stain; trace SHALE:
light gray to blue, soft, sub-blocky, earthy texture, trace light brown oil stain

11640-11670 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; rare SHALE; light gray to blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11670-11700 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown oil stain

11700-11730 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown oil stain

11730-11760 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11760-11790 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11790-11820 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11820-11850 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11850-11880 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11880-11910 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11910-11940 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11940-11970 DOLOMITE: mudstone to packstone, light gray, off white brown, very fine grained, friable, crystalline to
sucrosic texture, trace disseminated pyrite, intercrystalline porosity, trace brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

11970-12000 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12000-12030 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain



12030-12060 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12060-12090 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12090-12120 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12120-12150 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain; occasional SHALE: light gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12150-12180 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12180-12210 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12210-12240 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12240-12270 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12270-12300 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12300-12330 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12330-12360 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12360-12390 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain



12390-12420 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALLE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12420-12450 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty to even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12450-12480 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12480-12510 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12510-12540 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12540-12570 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12570-12600 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12600-12630 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12630-12660 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12660-12690 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12690-12720 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12720-12750 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with



SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12750-12780 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12780-12810 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12810-12840 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12840-12870 DOLOMITE: mudstone, brown, cream, off white brown, very fine grained, friable, sucrosic to micro sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

12870-12900 DOLOMITE: mudstone, off white brown, very fine grained, friable, sucrosic to microsucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty brown oil stain, interbedded with SHALE: light gray blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12900-12930 DOLOMITE: mudstone, off white brown, very fine grained, friable, sucrosic to microsucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty brown oil stain, interbedded with SHALE: light gray blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12930-12960 DOLOMITE: mudstone, off white brown, very fine grained, friable, sucrosic to microsucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty brown oil stain, interbedded with SHALE: light gray blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12960-12990 DOLOMITE: mudstone, off white brown, very fine grained, friable, sucrosic to microsucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty brown oil stain, interbedded with SHALE: light gray blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

12990-13020 DOLOMITE: mudstone, off white brown, very fine grained, friable, sucrosic to microsucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty brown oil stain, interbedded with SHALE: light gray blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13020-13050 DOLOMITE: mudstone, off white brown, very fine grained, friable, sucrosic to microsucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, visible spotty brown oil stain, interbedded with SHALE: light gray blue,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13050-13080 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13080-13110 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain



13110-13140 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13140-13170 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13170-13200 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13200-13230 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13230-13260 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13260-13290 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13290-13320 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, sucrosic to microsucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, visible spotty even brown oil stain, interbedded with SHALE: light
gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil
stain

13320-13350 DOLOMITE: mudstone, cream, very fine grained, friable, microsucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, trace spotty brown oil stain, interbedded with SHALE: light gray to blue, soft, sub-blocky,
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13350-13380 DOLOMITE: mudstone, cream, very fine grained, friable, microsucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, trace spotty brown oil stain, interbedded with SHALE: light gray, blue, soft, sub-blocky,
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13380-13410 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13410-13440 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13440-13470 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain



13470-13500 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13500-13530 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13530-13560 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13560-13590 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13590-13620 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13620-13650 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13650-13680 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13680-13710 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13710-13740 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray
to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13740-13770 DOLOMITE: mudstone, cream off white, very fine grained, friable, microsucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray to blue, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13770-13800 DOLOMITE: mudstone, cream off white, very fine grained, friable, microsucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with trace SHALE: light gray to blue, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13800-13830 DOLOMITE: mudstone, cream off white, very fine grained, friable, microsucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with occasional SHALE: light to gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13830-13860 DOLOMITE: mudstone, cream off white, very fine grained, friable, microsucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with occasional SHALE: light to gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13860-13890 DOLOMITE: mudstone, cream off white, very fine grained, friable, microsucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with occasional SHALE: light to gray to
blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain



13890-13920 DOLOMITE: mudstone, cream off white, very fine grained, friable, micro sucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with occasional SHALE: light blue to gray,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13920-13950 DOLOMITE: mudstone, cream off white, very fine grained, friable, micro sucrosic texture, trace disseminated
pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with occasional SHALE: light blue to gray,
soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain

13950-13980 DOLOMITE: mudstone, cream, off to white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with rare SHALE:
light blue gray, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

13980-14010 DOLOMITE: mudstone, cream, off to white brown, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with rare SHALE:
light blue gray, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

14010-14040 DOLOMITE: mudstone, cream, off to white brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with rare
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

14040-14070 DOLOMITE: mudstone, cream, off to white brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty brown oil stain, interbedded with rare
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

14070-14100 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with common
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

14100-14130 DOLOMITE: mudstone, cream, off white brown, very fine grained, friable, microsucrosic texture, trace
disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with common
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

14130-14160 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14160-14190 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14190-14220 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14220-14250 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14250-14280 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain



14280-14310 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14310-14340 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14340-14370 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14370-14400 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14400-14430 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14430-14460 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14460-14490 DOLOMITE: mudstone, cream, off white brown to brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, trace spotty to even brown oil stain, interbedded with
occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain

14490-14520 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14520-14550 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14550-14580 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14580-14610 SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain; DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, trace spotty to even brown oil stain

14610-14640 SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain; DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, trace spotty to even brown oil stain



14640-14670 SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light
brown oil stain; DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, trace spotty to even brown oil stain

14670-14700 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14700-14730 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14730-14760 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14760-14790 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14790-14820 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14820-14850 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14850-14880 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated
pyrite, trace light brown oil stain

14880-14910 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with common SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite,
trace light brown oil stain

14910-14940 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with common SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite,
trace light brown oil stain

14940-14970 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with common SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite,
trace light brown oil stain



14970-15000 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, microsucrosic to sucrosic
texture, trace disseminated pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with common SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite,
trace light brown oil stain

15000-15030 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15030-15060 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALLE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15060-15090 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15090-15120 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15120-15150 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALLE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15150-15180 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15180-15210 DOLOMITE: mudstone, cream to off white, very fine grained, friable, sucrosic texture, trace disseminated
pyrite, occasional visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with common
SHALLE: light gray to blue, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15210-15240 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil
stain

15240-15270 DOLOMITE: mudstone, cream to off white, brown, very fine grained, friable, sucrosic to microsucrosic
texture, trace disseminated pyrite, possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray, soft, sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil
stain

15270-15300 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15300-15330 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15330-15360 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain



15360-15390 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15390-15420 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15420-15450 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15450-15480 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15480-15510 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15510-15540 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15540-15570 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15570-15600 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with common SHALE: light gray, soft, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15600-15630 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15630-15660 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15660-15690 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15690-15720 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15720-15750 DOLOMITE: mudstone, cream, very fine grained, friable, sucrosic texture, trace disseminated pyrite, possible
intercrystalline porosity, trace spotty brown oil stain

15750-15780 DOLOMITE: mudstone, cream, very fine grained, friable, sucrosic texture, trace disseminated pyrite, possible
intercrystalline porosity, trace spotty brown oil stain

15780-15810 DOLOMITE: mudstone, cream, very fine grained, friable, sucrosic texture, trace disseminated pyrite, possible
intercrystalline porosity, trace spotty brown oil stain



15810-15840 DOLOMITE: mudstone, cream, very fine grained, friable, sucrosic texture, trace disseminated pyrite, possible
intercrystalline porosity, trace spotty brown oil stain

15840-15870 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15870-15900 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15900-15930 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15930-15960 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15960-15990 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

15990-16020 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

16020-16050 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

16050-16080 DOLOMITE: mudstone, cream to brown, very fine grained, friable, sucrosic texture, trace disseminated pyrite,
possible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE: light gray, soft,
sub-blocky, earthy texture, trace nodular and disseminated pyrite, trace light brown oil stain

16080-16110 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16110-16140 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16140-16170 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16170-16200 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16200-16230 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:



light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16230-16260 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16260-16290 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16290-16320 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16320-16350 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

16350-16380 DOLOMITE: mudstone, off white to cream, occasional light gray to tan, very fine grained, friable, sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16380-16410 DOLOMITE: mudstone, off white to cream, occasional light gray to tan, very fine grained, friable, sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16410-16440 DOLOMITE: mudstone, off white to cream, occasional light gray to tan, very fine grained, friable, sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16440-16470 DOLOMITE: mudstone, off white to cream, occasional light gray to tan, very fine grained, friable, sucrosic
texture, trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16470-16500 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown oil stain

16500-16530 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with rare SHALE:
light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown oil stain

16530-16560 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional
SHALLE: light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown
oil stain



16560-16590 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown
oil stain

16590-16620 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown
oil stain

16620-16650 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown
oil stain

16650-16680 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown
oil stain

16680-16710 DOLOMITE: mudstone, off white to cream, rare light gray to tan, very fine grained, friable, sucrosic texture,
very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, trace disseminated pyrite, no visible porosity, trace light brown
oil stain

16710-16740 DOLOMITE: mudstone, cream to off white, occasional light gray to tan, very fine grained, friable, sucrosic
texture, very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16740-16770 DOLOMITE: mudstone, cream to off white, occasional light gray to tan, very fine grained, friable, sucrosic
texture, very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16770-16800 DOLOMITE: mudstone, cream to off white, occasional light gray to tan, very fine grained, friable, sucrosic
texture, very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16800-16830 DOLOMITE: mudstone, cream to off white, occasional light gray to tan, very fine grained, friable, sucrosic
texture, very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16830-16860 DOLOMITE: mudstone, cream to off white, occasional light gray to tan, very fine grained, friable, sucrosic
texture, very trace disseminated pyrite, visible intercrystalline porosity, occasional spotty brown oil stain, interbedded with
occasional SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

16860-16890 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, very trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

16890-16920 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, very trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional



SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

16920-16950 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, very trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

16950-16980 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, very trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

16980-17010 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic texture, very trace
disseminated pyrite, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

17010-17040 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17040-17070 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17070-17100 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17100-17130 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17130-17160 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17160-17190 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17190-17220 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain

17220-17250 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with trace SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown
oil stain



17250-17280 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17280-17310 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17310-17340 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17340-17370 DOLOMITE: mudstone, cream to brown, trace off white, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17370-17400 Sample contaminated well lube, DOLOMITE: mudstone, cream to brown, trace off white, very fine grained,
friable, sucrosic to microsucrosic texture, visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue green, firm, sub-blocky, earthy texture, trace nodular and
disseminated pyrite, no visible porosity, trace light brown oil stain

17400-17430 Sample contaminated well lube, DOLOMITE: mudstone, cream to brown, trace off white, very fine grained,
friable, sucrosic to microsucrosic texture, visible intercrystalline porosity, occasional spotty to even brown oil stain,
interbedded with occasional SHALE: light gray to blue green, firm, sub-blocky, earthy texture, trace nodular and
disseminated pyrite, no visible porosity, trace light brown oil stain

17430-17460 DOLOMITE: mudstone, cream to off white, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

17460-17490 DOLOMITE: mudstone, cream to off white, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

17490-17520 DOLOMITE: mudstone, cream to off white, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

17520-17550 DOLOMITE: mudstone, cream to off white, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

17550-17580 DOLOMITE: mudstone, cream to off white, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, occasional spotty to even brown oil stain, interbedded with occasional SHALE: light
gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace
light brown oil stain

17580-17610 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional SHALE: light gray



to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17610-17640 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17640-17670 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

17670-17700 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

17700-17730 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to microsucrosic
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional SHALE: light gray
to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible porosity, trace light
brown oil stain

17730-17760 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

17760-17790 DOLOMITE: mudstone, off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, very trace nodular and disseminated pyrite, no visible
porosity, trace light brown oil stain

17790-17820 DOLOMITE: mudstone, light gray to off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

17820-17850 DOLOMITE: mudstone, light gray to off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

17850-17880 DOLOMITE: mudstone, light gray to off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

17880-17910 DOLOMITE: mudstone, light gray to off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

17910-17940 DOLOMITE: mudstone, light gray to off white to cream, occasional tan, very fine grained, friable, sucrosic to
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain



17940-17970 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALLE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

17970-18000 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALLE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

18000-18030 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALLE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

18030-18060 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

18060-18090 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

18090-18120 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity,
trace light brown oil stain

18120-18150 DOLOMITE: mudstone, light gray to off white to cream, occasional brown, very fine grained, friable, sucrosic
to microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with occasional
SHALE: light gray to blue gre