




INDUSTRIAL COMMISSION OF NORTH DAKOTA 
OIL AND GAS DIVISION 
600 EAST BOULEVARD DEPT 405 
BISMARCK, ND 58505-0840 
SFN 2468 (04-2010) 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEASE SUBMIT THE ORIGINAL AND ONE COPY. 

Designate Type of Completion 

ell File No. 
26684 

0 Oil Well D EOR Well D Recompletion D Deepened Well D Added Horizontal Leg D Extended Horizontal Leg 

D Gas Well D SWD Well Water Supply Well Other: 

Well Name and Number Spacing Unit Description 

An us 3-10 3TFH API# 33-105-03243 1280 Acres., Sec. 3 & 10 T153N R99W 
Operator Telephone Number Field 

Zavanna,LLC 303 595-8004 Lon Creek 
Address Pool 

1200 17th St., Ste 1100 Bakken 
City State Zip Code Permit Type 
Denver co 80202 D Wildcat 

LOCATION OF WELL 
At Surface Qtr-Qtr 

320 F N L 1105 F W L Lot 4 
Section 

3 
Township 

153 N 
Spud Date / 

3/22/2014 
Date TD Reached 

9/22/2014 
Type of Electric and Other Logs Run (See Instructions) 

Drilling Contractor and Rig Number 

Nabors 92 RR 9-25-14 

J Development 

Range 

99 w 
County 

Williams 

Extension 

KB Elevation (Ft) Graded Elevation (Ft) 

2385 2356 

Geolo ist & Geosteerin lo ,lso Cmt Eval & Cs lnte ri GR/CCL+ Short +State 11-23-14, No OHL run 

CASING & TUBULARS RECORD Re ort all strin s set in well 
String Top Set Depth Set Hole Size Weight Anchor Set Packer Set Sacks Top of 

Well Bore Type Size (Inch) (MD Ft) (MD Ft) (Inch) (Lbs/Ft) (MD Ft) (MD Ft) Cement Cement 
Lateral1 

Surface 9 5/8 0 2333 13 1/2 36 660 0 
Production 7 11613 8 3/4 29/32 705 2435 
Liner 4 1/2 10748 21025 6 
Tubing 2 7/8 

PERFORATION & OPEN HOLE INTERVALS 

Well Bore TD Open Hole/Perforated Kick-off 
Top of 

Well Bore Drillers Depth 
Completion Interval (MD.Ft) Point 

Casing 
Type Window 

(MD Ft) Top Bottom (MD Ft) 
(MD Ft) 

Lateral1 21040 Perforations 11,680 20,973 10,790 

PRODUCTION 
Current Producing Open Hole or Perforated lnterval(s), This Completion , Top and Bottom, (MD Ft) 

Three Forks 11,680' I 20,973' 
Date Well Completed (SEE INSTRUCTIONS) Producing Method 

812312015 Flowin 
Pumping-Size & Type of Pump 

None et 

Date Perfd Date Isolation Sacks 
or Drilled Isolated Method Cement 

7/10/2015 

Name of Zone (If Different from Pool Name) 

Same 
Well Status (Producing or Shut-In) 

Producin 
Date of Test 

9/12/2015 
Hours Tested Choke Size 

Production for Test 
Oil (Bbls) 

567 
Gas (MCF) Water (Bbls) Oil Gravity-AP! (Corr.) Disposition of Gas 

24 42 /64 
Flowing Tubing Pressure (PSI) 

1541 
Flowing Casing Pressure (PSI) 

1546 
Calculated 

24-Hour Rate 

762 507 
Oil (Bbls) 

567 
Gas (MCF) 

762 

42.5 ° Flared 
Water (Bbls) 

507 
Gas-Oil Ratio 

1344 



Page 2 

~FN 24tl~ (04-2010) 

GEOLOGICAL MARKERS PLUG BACK INFORMATION 
Formation MD (Ft) TVD (Ft) Well Bore Type of Plug Top (Ft) Bottom (Ft) Sacks Cement 

Pierre Sh 2200 
Greenhorn 4950 
Mowry 5363 
Dakota 5805 
Lakota 6053 
Swift 6295 
Rierdon 6744 
Piper Lime 6943 
Dunham 7230 
Saude 7312 
Pine Salt 7562 
Spearfish 7643 
Minnekahta 7682 
Opeche 7717 
Opeche Salt 7749 
B/ Opeche Salt 7798 
Minnelusa 8035 
Tyler 8215 
Kibbey Lime 8790 
Charles 8942 
Base Last Salt 9650 
Ratcliffe 9702 
Midale 9798 
Mission Canyon 9864 CORES CUT 
Lodgepole 10458 Top (Ft) Bottom (Ft) Formation Top (Ft) Bottom (Ft) Formation 
Bakken 11297 

Drill Stem Test 
Test Date I Formation I Top (Ft) I Bottom (Ft)IBH Temp (°F) ICL ppm IH2S ppm I Shut-in 1 (PSIG) I Shut-in 2 (PSIG) 

Dri ll Pipe Recovery 

Sample Chamber Recovery 

Test Date I Formation I Top (Ft) I Bottom (Ft) IBH Temp (°F) ICL ppm IH2S ppm I Shut-in 1 (PSIG) I Shut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date I Formation I Top (Ft) I Bottom (Ft) I BH Temp (°F) ICL ppm IH2S ppm I Shut-in 1 (PSIG) I Shut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date I Formation I Top (Ft) I Bottom (Ft)IBH Temp (°F) ICL ppm IH2S ppm IShut-in 1 (PSIG) IShut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date I Formation I Top (Ft) I Bottom (Ft)IBH Temp (°F) ICL ppm IH2S ppm I Shut-in 1 (PSIG) I Shut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 



Page 3 
SFN 24~ (04-2010) 
• 

W II S "f Sf I f e ,pec11c 1mu a ions 
Date Stimulated !Stimulated Formation I Top (Ft) I Bottom (Ft)IStimulation Stages I Volume 'Volume Units 
7/10/2015 Three Forks 11680 20973 35 287265 Barrels 

Type Treatment IAcid % 
0 

ILbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Sand Frac 5995758 9500 75.0 

Details 
1,989,861 lbs 40/70 and 4,005,897 lbs 30/50 

Date Stimulated !Stimulated Formation I Top (Ft) I Bottom (Ft) I Stimulation Stages I Volume !Volume Units 

Type Treatment 1Acid % I Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated !Stimulated Formation I Top (Ft) I Bottom (Ft)IStimulation Stages I Volume !Volume Units 

Type Treatment 'Acid % 'Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated !Stimulated Formation I Top (Ft) I Bottom (Ft) I Stimulation Stages I Volume !Volume Units 

Type Treatment 1Acid % ILbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated !Stimulated Formation I Top (Ft) I Bottom (Ft) I Stimulation Stages I Volume !Volume Units 

Type Treatment 1Acid % I Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

ADDITIONAL INFORMATION AND/OR LIST OF ATTACHMENTS 
Geosteering & Geologists log, Schlumberger SlimPulse GR 2"/100' & 5"/100' MD & TVD recorded Mode, Composite Log 

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

Email Address 

kgutierrez@zavanna .com 

Printed Name 

Date 

10/26/2015 

Title 

Envir. & Re 











WELL COMPLETION OR RECOMPLETION REPORT - FORM 6 
INDL!STRIAL COMMISSION OF NORTH DAKOTA 
OIL AND GAS DIVISION 
600 EAST BOULEVARD DEPT 405 
BISMARCK, ND 58505-0840 
SFN 2468 (04-2010) 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEASE SUBMIT THE ORIGINAL AND ONE COPY. 

Designate Type of Completion 

0 Oil Well D EOR Well D Recompletion D Deepened Well D Extended Horizontal Leg 

D Gas Well D SWD Well Water Supply Well Other: 

Well Name and Number Spacing Unit Description 

An us 3-10 3TFH API# 33-105-03243 "PRELIMINARY" 1280 Acres., Sec. 3 & 10 T153N R99W 
Operator Telephone Number Field 

Zavanna,LLC (303) 595-8004 Lon Creek 
Address Pool 

1200 17th St., Ste 1100 Bakken 
City State Zip Code Permit Type 

Denver co 80202 D Wildcat 0 Development D Extension 

At Surface 

320 F N L 

LOCATION OF WELL 
Qtr-Qtr 

1105 F W L Lot 4 
Section 

3 
Township 

153 N 
Range 

99 w 
County 

Williams 
Spud Date 

3/22/2014 
Date TD Reached 

9/22/2014 
Drilling Contractor and Rig Number 

Nabors 92 RR 9-25-14 
KB Elevation (Ft) Graded Elevation (Ft) 

2385 2356 
Type of Electric and Other Logs Run (See Instructions) 

Geolo ist & Geosteerin lo ,lso Cmt Eval & Cs lnte rit GR/CCL+ Short +State 11-23-14, No OHL run 

CASING & TUBULARS RECORD (Report all strin~ s set in well) 
String Top Set Depth Set Hole Size Weight Anchor Set Packer Set Sacks 

Well Bore Type Size (Inch) (MD Ft) (MD Ft) (Inch) (Lbs/Ft) (MD Ft) (MD Ft) Cement 

lateral1 

Surface 9 5/8 0 2333 13 1/2 36 660 

Production 7 11613 8 3/4 29/32 705 

liner 4 1/2 10748 21025 6 

PERFORATION & OPEN HOLE INTERVALS 

Well Bore TD Open Hole/Perforated Kick-off 
Top of 

Well Bore Drillers Depth 
Completion Interval (MD.Ft) Point 

Casing Date Perfd Date Isolation 
Type Window or Drilled Isolated Method 

(MD Ft) Top Bottom (MD Ft) 
(MD Ft) 

Lateral1 21040 10,790 

PRODUCTION 

Top of 
Cement 

0 

Sacks 
Cement 

Current Producing Open Hole or Perforated lnterval(s), This Completion , Top and Bottom, (MD Ft) I Name of Zone (If Different from Pool Name) 

Date Well Completed (SEE INSTRUCTIONS) Producing Method Pumping-Size & Type of Pump IWell Status (Producing or Shut-In) 

Date of Test I Hours Tested Choke Size 
Production for Test 

Oil (Bbls) IGas (MCF) 'Water (Bbls) IOil Gravity-AP! (Co:r.) 'Disposition of Gas 

Flowing Tubing Pressure (PSI) Flowing Casing Pressure (PSI) I Calculated 'Oil (Bbls) 'Gas (MCF) IWater (Bbls) I Gas-Oil Ratio 
24-Hour Rate 



Page 2 

SFN 2468 (04-2010) 

GEOLOGICAL MARKERS PLUG BACK INFORMATION 
Formation MD (Ft) TVD (Ft) Well Bore Type of Plug Top (Ft) Bottom (Ft) Sacks Cement 

CORES CUT 
Top (Ft) Bottom (Ft) Formation Top (Ft) Bottom (Ft) Formation 

Drill Stem Test 
Test Date 'Formation I Top (Ft) I Bottom (Ft),BH Temp (°F) ICL ppm IH2S ppm 'Shut-in 1 (PSIG) 'Shut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date 'Formation I Top (Ft) I Bottom (Ft),BH Temp (°F) ICL ppm IH2S ppm IShut-in 1 (PSIG) IShut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date 'Formation I Top (Ft) I Bottom (Ft),BH Temp (°F) ICL ppm IH2S ppm 'Shut-in 1 (PSIG) 'Shut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date I Formation I Top (Ft) I Bottom (Ft)IBH Temp (°F) ICL ppm IH2S ppm IShut-in 1 (PSIG) IShut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 

Test Date I Formation I Top (Ft) I Bottom (Ft)IBH Temp (°F) ICL ppm IH2S ppm 'Shut-in 1 (PSIG) 'Shut-in 2 (PSIG) 

Drill Pipe Recovery 

Sample Chamber Recovery 



Page 3 

SFN 2468 (04-2010) 

W II S T Sf If e >pec11c 1mu a ions 
Date Stimulated 'Stimulated Formation I Top (Ft) I Bottom (Ft), Stimulation Stages I Volume 'Volume Units 

Type Treatment IAcid % I Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated 'Stimulated Formation I Top (Ft) I Bottom (Ft),Stimulation Stages I Volume 'Volume Units 

Type Treatment 1Acid% ILbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated I Stimulated Formation I Top (Ft) I Bottom (Ft),Stimulation Stages I Volume 'Volume Units 

Type Treatment 'Acid% I Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated 'Stimulated Formation I Top (Ft) I Bottom (Ft), Stimulation Stages I Volume 'Volume Units 

Type Treatment 'Acid% I Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

Date Stimulated 'Stimulated Formation I Top (Ft) I Bottom (Ft),Stimulation Stages I Volume 'Volume Units 

Type Treatment 1Acid% I Lbs Proppant I Maximum Treatment Pressure (PSI) I Maximum Treatment Rate (BBLS/Min) 

Details 

ADDITIONAL INFORMATION AND/OR LIST OF ATTACHMENTS 
Geosteering & Geologists log, Schlumberger Slim Pulse GR 2"/100' & 5"/100' MD & TVD recorded Mode, Composite Log 

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

Email Address 

jarnold@zavanna.com 

Printed Name 

Jean Arnold 

Date 

6-18-15 PRELIMINARY 

Title 

Sr. Prod. Tech. 



OIL AND GAS DIVISION 

600 EAST BOULEVARD DEPT 405 

BISMARCK, ND 58505-0840 

SFN 5749 (09-2006) 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEASE SUBMIT THE ORIGINAL AND ONE COPY. 

[] Notice of Intent 

D Report of Work Done 

Approximate Start Date 
June I Jul 2015 

I Date Work Completed 

D Notice of Intent to Begin a Workover Project that may Qualify 
for a Tax Exemption Pursuant to NDCC Section 57-51 .1-03. 

D 
D 
D 
D 
D 
D 

~0( 

Drilling Prognosis D Spill Report 

Redrilling or Repair D Shooting 

Casing or Liner D Acidizing 

Plug Well D Fracture Treatment 

Supplemental History 0 Change Production Method 

Temporarily Abandon D Reclamation I Approximate Start Date 

0 Other Commingle 6 MWP 

Well Name and Number 
An us 3-10 1H 
Footages 

320 F N L 

Field 

Lon Creek 

Name of Contractor(s) 

Address 

Qtr-Qtr Section 
1045 F W L Lot 4 3 

Pool 
BAKKEN 

Township Range 
153 N 99 W 
County 
WILLIAMS 

DETAILS OF WORK 

24-HOUR PRODUCTION RATE 

Before After 

Oil Bbls Oil 

Water Bbls Water 

Gas MCF Gas 

I State 

Bbls 

Bbls 

MCF 

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

Company 

Zavanna,LLC 
Address 
1200 17th St., Ste 1100 

State 
co 

Printed Name 

Jean Arnold 
Date 
Janua 15,2015 

Telephone Number 

(303) 595-8004 

Zip Code 

80202 

FOR STATE USE ONLY 

0 Received ~ Approved 

Date 

By 

Title 
PETROLEUM ENGINEER 



Zavanna, LLC is requesting approval to commingle production from the following wells: 

Well Name NDICWF# Surface Foota es Location Count 
An us 3-10 1H 26682 320' FNL 104S' FWL Lot 4 Sec. 3-1S3N-99W Williams 
An us 3-10 3TFH 26684 320' FNL 110S' FWL Lot 4 Sec. 3-1S3N-99W Williams 
An us 3-10 SH 2668S 320' FNL 113S' FWL Lot 4 Sec. 3-1S3N-99W Williams 
An us 3-10 7H 26687 320' FNL 119S' FWL Lot 4 Sec. 3-1S3N-99W Williams 
An us 34-27 2H 26683 320' FNL 107S' FWL Lot 4 Sec. 3-1S3N-99W Williams 
An us 34-27 4TFH 26686 320' FNL 116S' FWL Lot 4 Sec. 3-1S3N-99W Williams 

The above wells will use "Continuous Metering" and as a group have "diverse" ownership. 
Continuous Metering for above wells will be located at the Angus 3-10 1H, 3TFH, SH, 7H, Angus 34 
27 2H, 4TFH Production Facility in Section 3. 

Each individual well will flow into a single separator /treater located at the Production Facility 
where oil, produced water, and gas will be separated and Continuous Metering for each used on 
each well as follows: 

1. Per well Continuous Metering oil volumes will be used to allocate actual stock tank oil 
volumes delivered through central facility commingled "oil sales" LACT unit volumes back 
to individual well(s). Oil measurement device will be Coriolis meter using Electronic Flow 
Measurement (EFM) and appropriate industry and manufacturer standards. All oil coriolis 
meters at the Angus Production Facility will be equipped with individual "proving loop" 
connections so that "custody transfer" meters will be calibrated monthly and "allocation" 
meters will be calibrated quarterly. 

2. Per well Continuous Metering of gas volumes will be used to allocate actual standard 
condition gas volumes delivered through central facility "gas sales" meter back to individual 
well(s). Gas measurement device will be orifice plate using EFM and appropriate industry 
and manufacturer standards. 

3. Per well Continuous Metering of water volumes will be used to allocate actual water 
volumes transported out of the central facility back to individual well(s ). Water 
measurement device will be Turbine meter using EFM and appropriate industry and 
manufacturer standards. 

Please reference, 1) The Facility Commingling Diagram of each well and the flow lines from each 
well that will produce into the central facility, 2) A list of the manufacturer, size, and type of meters 
to be used, and 3) The Commingled Production Allocation Method to be used to determine 
individual well production. 



Meter Manufacturer, Size, and Type 

Oil Meter: 2" Emerson Micro Motion 150#, 316 SSL Coriolis Meter 
(Model #CMF200M418N2BAEAZZZ) 

Gas Meter: 2" NuFlo Scanner 2000 Orifice Plate meter tube with EFM 

SW Meter: 2" Kimray Turbine QUICKSERT IN-LINE 



~ 
Commingled Production Allocation Method for "Continuous Metering" Locations ZAVAN~.~, 

Zavanna, LLC shall use the following procedures for allocating production for the associated 
Continuous Metering wells commingled at the "Angus 3-10 lH, 3TFH, SH, 7H, 34-27 2H, 34-27 

4TFH"" central production facility: 

General: 

1. Monthly downtime shall be monitored for all commingled wells to determine the exact total 
number of production hours for each well (NDIC). 

Oil Continuous Metering: Individual Well "Allocated Monthly Well Oil Sales:" 

1. Volumes of oil shall be metered at a dedicated single well separator /treater (at central 
facility) using coriolis meters. 

2. The total oil volume leaving the central facility shall be metered by LACT unit prior to 
shipping through pipeline or truck. 

a. LACT metered oil volumes for the month are termed "Actual Monthly Oil Sales." 
3. Determine a theoretical monthly oil production volume for each continuously measured 

well as follows: 
a. "Theoretical Monthly Oil Production" (post-ops review) =Total oil volume 

continuously measured for the month with Volume corrected as necessary by 
responsible operations/metering personnel for known upsets/malfunctioning of 
equipment or measurement devices that impact accuracy of well oil volumes. 

4. Sum all the individual well "Theoretical Monthly Oil Production" volumes to determine the 
"Total Theoretical Monthly Oil Production" for the central facility. 

5. Calculate a sales factor by dividing the total Actual Monthly Oil Sales by the Total 
Theoretical Monthly Oil Production. 

6. Determine "Allocated Monthly Oil Production" for each well by multiplying the respective 
individual well's Theoretical Monthly Oil Production volume by the sales factor calculated in 
Step 5 above. 

7. LACT meter used in the measurement will be calibrated monthly through a proving loop. 
8. Well oil allocation meters will be calibrated quarterly through a proving loop. 
9. Volumes will be reported to appropriate agencies through routine oil production reports 

filed monthly. 

Gas Continuous Metering: Individual Well "Monthly Well Gas Production/Sales/Flare:" 

1. Volumes of gas shall be metered at a dedicated single well separator/treater (at central 
facility) using orifice plates. 

2. Volumes of gas production shall be the volume continuously metered for each well to 
determine gas production. 

3. The total gas volume leaving the central production facility through a gas sales pipeline 
shall be metered by custody transfer "gas sales" meter prior to delivery into gas gathering 
pipeline. 

a. Gas Sales meter volumes for the month are termed "Actual Monthly Gas Sales." 



Commingled Production Allocation Method for "Continuous Metering" Locations 

4. The total gas volume that is unable to be sold through the gas gathering pipeline will be 
flared through engineered flare system so that optimal combustion can occur and gas sent 
to flare will be metered using orifice plates 

a. Gas Flare meter volumes for the month are termed "Actual Monthly Gas Flare." 
5. Determine a theoretical monthly gas production volume for each continuously measured 

well as follows: 
a. "Theoretical Monthly Gas Production" (post-ops review) =Total gas volume 

continuously measured for month with Volume corrected as necessary by 
responsible operations/metering personnel for known upsets/malfunctioning of 
equipment or measurement devices that impact accuracy of well gas volumes. 

6. Sum all the individual well Theoretical Monthly Gas Production volumes to determine the 
"Total Theoretical Monthly Gas Production" for the central production facility. 

7. Calculate a sales factor by dividing the total Actual Monthly Gas Sales by the Total 
Theoretical Monthly Gas Production volumes for the central production facility corrected as 
necessary for any time wells were producing but measurement was not operational 

8. Calculate a flare factor by dividing the total Actual Monthly Gas Flared by the Total 
Theoretical Monthly Gas Production volumes for the central production facility corrected as 
necessary for any time wells were producing but measurement was not operational. 

9. Determine "Allocated Monthly Gas Sales" for each well by multiplying the respective 
individual well Theoretical Monthly Gas Production volume by the sales factor calculated in 
Step 7 above. 

10. Determine "Allocated Monthly Gas Flared" for each well by multiplying the respective 
individual well Theoretical Monthly Gas Production volume by the flare factor calculated in 
Step 8 above. 

11. Gas Sales/Flare meters used in the measurement will be calibrated and maintained 
according to gas gathering contracts with commercial gathering entities and/or industry 
standard practices if performed by Zavanna, LLC directly. 

12. Well gas allocation meters will be checked and calibrated on a standard timespan reflective 
of gas volume magnitude (large volumes quarterly, lower volumes every 6 months) . 

13. Volumes will be reported to appropriate agencies through routine gas production reports 
filed monthly. 

Associated Oil Tank Gas (aka Vapors) Recovered and Sold with Separator Gas: 

1. Commingled gas from the discharge of Vapor Recovery Unit (VRU) compressors will be 
measured either through the Gas Sales meter or the Gas Flare meter and will be allocated 
back to the well as described in Steps 9 and 10 from the previous section. The use of sales 
and flare factors will bridge the gap between Theoretical Gas Production and Actual Gas 
Production. Liquids (aka condensates) recovered from the VRU compressor will go to the 
tanks and quantities allocated by the method described in Step 6 from the Oil Continuous 
Metering section of these procedures. 



~ 
Commingled Production Allocation Method for "Continuous Metering" Locations ZAVANNA __ .. , 
Continuous Metering: Individual Well "Monthly Well Water Production:" 

1. Volumes of produced salt water ("SW") shall be metered at a dedicated single well 
separator /treater (at central facility) using turbine meters. 

2. The total SW volume leaving the central facility shall be metered by turbine meter prior to 
shipping through pipeline or truck. 

a. Metered SW volumes and trucked SW volumes for the month are termed "Actual 
Monthly SW Production." 

3. Determine a theoretical monthly SW production volume for each continuously measured 
well as follows : 

a. "Theoretical Monthly SW Production" (post-ops review) =Total SW volume 
continuously measured for the month with Volume corrected as necessary by 
responsible operations/metering personnel for known upsets/malfunctioning of 
equipment or measurement devices that impact accuracy of well oil volumes. 

4. Sum all the individual well Theoretical Monthly SW Production volumes to determine the 
"Total Theoretical Monthly SW Production" for the central facility. 

5. Calculate a production factor by dividing the total Actual Monthly SW Production by the 
Total Theoretical Monthly SW Production. 

6. Determine "Allocated Monthly SW Production" for each well by multiplying the respective 
individual well's Theoretical Monthly SW Production volume by the production factor 
calculated in Step 5 above. 

7. All turbine meters used in measurement will be checked and calibrated on a standard 
timespan reflective of SW volume magnitude (large volumes quarterly, lower volumes every 
6 months). 

8. Volumes will be reported to appropriate agencies through routine SW production reports 
filed monthly. 
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OPERATOR 
Operator 

ZA VANNA, LLC 

Industrial Commission of North Dakota 
Oil and Gas Division 

Verbal Approval To Purchase and Transport Oil 

Representative 

Jean Arnold 

WELL INFORMATION 
Well Name 

ANGUS 3-10 3TFH 

Well Location QQ 

Footages 

LOT4 

320 

1105 

Sec Twp Rng 

3 153 N 99 W 

Feet From the N Line 

Feet From the W Line 

Inspector 

Jessica Gilkey 

County 

WILLIAMS 

Field 

LONG CREEK 

Pool 

BAKKEN 

Wel l or Fac ility No 

26684 

Tight Hole N 0 

Rep Phone 

Date of First Production Through Permanent Wellhead This Is Not The First Sales 

PURCHASER/TRANSPORTER 
Purchaser Transporter 

ARM ENERGY MANAGEMENT LLC MEADOWLARK MIDSTREAM COMPANY, LLC 

TANK BATTERY 

I Single Well Tank Battery Number : 

SALES INFORMATION This Is Not The First Sales 

EST IM ATED BARR ELS TO BE SOLD ACTUAL BARRELS SOLD DATE 

5000 BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

BBLS BBLS 

DETAILS 

Start Date 12/9/2014 

Date Approved 12/9/2014 

Approved By Jessica Gilkey 



600 EAST BOULEVARD DEPT 405 

BISMARCK, ND 58505-0840 

SFN 5749 (09-2006) 

PLEA!'IE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 

PLEA:)E SUBMIT THE ORIGINAL AND ONE COPY. 

D Notice of Intent I Approximate Start Date 

D Report of Work Done I Date Work Completed 

0 Notice of Intent to Begin a Workover Project that may Qualify 
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. 

Well Mame and Number 

An us 3-10 3TFH 
Footaqes 

320 F N L 

Field 

Lone Creek 

Name of Contractor(s) 

Mercer 

Approximate Start Date 

December 2014 

Qtr-Qtr Section 

1105 F W L Lot 4 3 
Pool 

Bakken 

D Drilling Prognosis 

D Redrilling or Repair 

D Casing or Liner 

D PlugWell 

D 
D 

Supplemental History 

Temporarily Abandon 

D 
D 
D 

'Well File No. 
26684 

Spill eport 

Shooting 

Acidizing 

D Fracture Treatment 

D Change Production Method 

D Reclamation 

0 Other Complete - Drill out - Flow without packer 

Township Range 

153 N 99 W 
County 

WILLIAMS 

Oil 

Water 

Gas 

24-HOUR P ODUCTION RATE 

Before After 

Bbls Oil 

Bbls Water 

MCF Gas 

Bbls 

Bbls 

MCF 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...-~~~~~~"""T""~~~~--t 

Address 

Box 1299 
City 

Gainesville 

DETAILS OF WORK 

State 

TX 
Zip Code 

76241 

Zavc1nna, 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 
assL1rances apply: 

1) The well is equipped with new 29# and 32# 7" P-110 casing at surface with an API burst rating f 11,220 psi and 
12,41)0 psi, respectively. 
2) The well has been inspected with a SLB USIT log (Ultrasonic) which confirmed 7" casing integ ity & 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. 
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Angus 3-10 3TFH
320' FNL & 1,105' FWL 

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

Long Creek Field / Three Forks
Lot 4 Section 3, T153N, R99W

Williams County, North Dakota

Zavanna, LLC



 

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. Oil 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 4TFH 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+ API 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 0.01º 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 0.03º for the lateral (Figure 4).   
  



 

 
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 Eno & Jim Gutoski  

Sunburst Consulting, Inc.  
September 24, 2014 
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OPERATOR:  Zavanna, LLC

ADDRESS: 1200 17th Street, Ste. 1100

Denver, CO 80802

WELL NAME: Angus 3-10 3TFH

API #: 33-105-03243

WELL FILE #: 26684

SURFACE LOCATION: 320' FNL & 1,105' FWL 

Lot 4 Section 3, T153N, R99W

FIELD/ OBJECTIVE: Long Creek Field / Three Forks

COUNTY, STATE Williams County, North Dakota

BASIN: Williston

WELL TYPE: Three Forks Horizontal

ELEVATION: 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 COORDINATES: Closure Azimuth: 178.83°

Closure Distance: 9,933.69'

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

54% within target interval

TOTAL DRILLING DAYS: 19 days

CONTRACTOR: Nabors #92

WELL DATA SUMMARY



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

ROCK SAMPLING:
30' from 9,600' - 11,310', 10' from 11,310-11,460', 30' from 11,460'- 
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: Surface: 9 5/8" 36# J-55 set to 2,311'

Intermediate: 7" 29# & 32# HCP-110 set to 11,634'

SAFETY/ H2S MONITORING: Airgas Onsite Safety Services

KEY OFFSET WELLS: 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'
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Surface hole drilled by 3rd party, 9 ⅝" casing set to 2,311'

Reentered 6/24/2014; TIH bit #2 for vertical

Spud - March 22, 2014

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

Skid rig back; TIH bit #4 for lateral

TOOH bit #4 @ 15,383' for motor failure; TIH bit #5 

TD of 21,040' - September 22, 2014

Intermediate Casing:
7" set to 11,634' 

TOOH bit #3 @ 11,635' for casing; Skid away rig

TOOH bit #5 @ 17,605' for motor failure; TIH bit #6 
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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: 178.8
[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 44.31 823.00 -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 -1.51 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 1.61 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: 178.8
[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 32.51 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: 178.8
[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 2.91 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: 178.8
[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 0.39 314.39 10695.55 7.69 16.21 -7.35 0.23
114 10740.00 0.47 324.81 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 10.82 151.56 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 54.01 157.51 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 71.87 171.31 11275.93 -352.50 158.75 355.75 11.43
137 11485.00 74.49 174.70 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: 178.8
[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 1.51
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 11301.87 -1110.91 177.04 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 89.52 181.58 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 89.76 184.30 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 87.46 184.53 11309.93 -2056.65 136.92 2059.06 1.37
158 13257.00 86.98 182.87 11314.54 -2151.33 130.80 2153.60 1.82
159 13352.00 88.90 181.38 11317.95 -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 11319.90 -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 11318.31 -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 90.86 177.59 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: 178.8
[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 89.90 177.74 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 89.52 177.26 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 90.03 177.55 11318.52 -4442.21 159.13 4444.57 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 11316.41 -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 11321.56 -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 11323.96 -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 90.89 178.90 11317.55 -5777.51 189.02 5780.20 0.80
197 16979.00 89.79 179.91 11316.99 -5871.50 190.00 5874.19 1.59
198 17075.00 89.04 179.53 11317.97 -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 11324.13 -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 11322.91 -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: 178.8
[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 11318.20 -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 11321.36 -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 11325.35 -7495.21 202.20 7497.80 1.27
215 18699.00 90.89 179.87 11324.92 -7591.20 203.14 7593.79 1.60
216 18795.00 91.06 180.20 11323.29 -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 88.56 181.52 11321.36 -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 11325.22 -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 11321.54 -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 11323.26 -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 11324.37 -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 ARGILLACEOUS 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 ARGILLACEOUS 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 ARGILLACEOUS 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 ARGILLACEOUS 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 ARGILLACEOUS 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 ARGILLACEOUS 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 ARGILLACEOUS LIMESTONE: mudstone, medium gray brown, microcrystalline, friable to firm, earthy 
texture, no visible porosity, no visible oil stain 
 
10920-10950 ARGILLACEOUS 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 ARGILLACEOUS 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 ARGILLACEOUS 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 
SHALE: 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 
SHALE: 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 
SHALE: 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 
SHALE: 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 
SHALE: 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 
SHALE: 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 
SHALE: 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 
SHALE: 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 green, firm, sub-blocky, earthy texture, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18150-18180 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 
 
18180-18210 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 
 
18210-18240 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 
 
18240-18270 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 
 
18270-18300 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 
 
18300-18330 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 
 
18330-18360 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 
 
18360-18390 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 
 
18390-18420 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 
 
18420-18450 DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18450-18480  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18480-18510  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18510-18540  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18540-18570  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18570-18600  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18600-18630  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 



18630-18660  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18660-18690  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18690-18720  DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18720-18750 DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18750-18780 DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18780-18810 DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18810-18840 DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18840-18870 DOLOMITE: mudstone, off white to cream, occasional brown, 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, rare nodular and disseminated pyrite, no visible porosity, 
trace light brown oil stain 
 
18870-18900 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
18900-18930 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
18930-18960 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
18960-18990 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
18990-19020 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19020-19050 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19050-19080 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19080-19110 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19110-19140 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19140-19170 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19170-19200 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19200-19230 DOLOMITE: mudstone, cream to off white, occasional brown, 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 
 
19230-19260 DOLOMITE: mudstone, cream to off white, occasional brown, very fine grained, friable, sucrosic to 
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: 
light gray to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace 
light brown oil stain 
 
19260-19290 DOLOMITE: mudstone, cream to off white, occasional brown, very fine grained, friable, sucrosic to 
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: 
light gray to blue green, firm, sub-blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace 
light brown oil stain 
 
19290-19320 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 



19320-19350 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19350-19380 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19380-19410 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to  
microsucrosic texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19410-19440 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19440-19470 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19470-19500 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19500-19530 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19530-19560 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, sucrosic to microsucrosic 
texture, visible intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare 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 
 
19560-19590 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to brown oil stain, interbedded with rare SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19590-19620 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to brown oil stain, interbedded with rare SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19620-19650 DOLOMITE: mudstone, cream to off white, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to brown oil stain, interbedded with rare SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19650-19680 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 



19680-19710 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19710-19740 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19740-19770 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19770-19800 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19800-19830 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19830-19860 DOLOMITE: mudstone, cream to off white trace tan, very fine grained, friable, microsucrosic texture, visible 
intercrystalline porosity, rare spotty to even brown oil stain, interbedded with rare SHALE: light gray to blue, firm, sub-
blocky, earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19860-19890 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable,  microsucrosic rare sucrosic texture, 
possible intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19890-19920 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable,  microsucrosic rare sucrosic texture, 
possible intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19920-19950 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable,  microsucrosic rare sucrosic texture, 
possible intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19950-19980 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable,  microsucrosic rare sucrosic texture, 
possible intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
19980-20010 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable, microsucrosic rare sucrosic texture, 
possible intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light gray to blue, firm, sub-blocky, 
earthy texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20010-20040 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20040-20070 DOLOMITE: mudstone, cream to off white tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20070-20100 DOLOMITE: mudstone, cream to off white rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 



20100-20130 DOLOMITE: mudstone, cream to off white rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20130-20160 DOLOMITE: mudstone, cream to off white rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20160-20190 DOLOMITE: mudstone, cream to off white rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20190-20220 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20220-20250 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20250-20280 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20280-20310 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20310-20340 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20340-20370 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20370-20400 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20400-20430 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20430-20460 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20460-20490 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20490-20520 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 



20520-20550 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20550-20580 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20580-20610 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20610-20640 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20640-20670 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20670-20700 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20700-20730 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20730-20760 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20760-20790 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20790-20820 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20820-20850 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20850-20880 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20880-20910 DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 
20910-20940: DOLOMITE: mudstone, cream to off white, rare tan, very fine grained, friable, microsucrosic texture, possible 
intercrystalline porosity, rare spotty brown oil stain, interbedded with SHALE: light blue to gray, firm, sub-blocky, earthy 
texture, trace nodular and disseminated pyrite, no visible porosity, trace light brown oil stain 
 



20940-20970 CLAYSTONE: light cream to off white, rarely light tan to light grey, soft to firm, sub-blocky, earthy texture, 
rare nodular and disseminated pyrite, no visible porosity, no visible oil stain; trace DOLOMITE: mudstone, off-white to tan, 
very fine grained, friable, microsucrosic texture, no visible porosity, rare spotty-even brown oil stain 
 
20970-21000 CLAYSTONE: light cream to off white, rarely light tan to light grey, soft to firm, sub-blocky, earthy texture, 
rare nodular and disseminated pyrite, no visible porosity, no visible oil stain; trace DOLOMITE: mudstone, off-white to tan, 
very fine grained, friable, microsucrosic texture, no visible porosity, rare spotty-even brown oil stain 
 
21000- 21040 CLAYSTONE: light cream to off white, rarely light tan to light grey, soft to firm, sub-blocky, earthy texture, 
rare nodular and disseminated pyrite, no visible porosity, no visible oil stain; trace DOLOMITE: mudstone, off-white to tan, 
very fine grained, friable, microsucrosic texture, no visible porosity, rare spotty-even brown oil stain 
 











9251 E 104th Ave.

Commerce City, CO  80640

(303) 439-5500

Survey Depth

Survey Depth

Site Supervisors

Directional Driller 1 MWD Surveyor 1

Directional Driller 2 MWD Surveyor 2

The data submitted in this report conforms to the standards and procedures as set 

forth by Schlumberger.  This report represents a true and correct directional wellbore

survey based on original survey data obtained at the well site.  

PathFinder Well Planner II

Depth From

320 ft FNL & 1105 ft FWL

le: RKB @ 2385.00 ft / GL: 2358.00 ft MSL

ND, Williams County 

Measurement While Drilling

W 103.40579694N 48.11019417

Tasha Rogers - 

33-105-03243

Surface Latitude

20987.00

Rig Contractor

to

PathFinder Job Number

Type of Survey

Date

Directional Survey Certification FormDirectional Survey Certification FormDirectional Survey Certification FormDirectional Survey Certification Form

23-Sep-2014Angus 3-10 #3TFH Original Hole

to

Matt VanderSchaaf

Nabors 92

Company

Zavanna, LLC

Surface Section - Township - Range

Well Name

N  48°  6' 36.69900"

Datum & Coordinate System

 - 

Surface Logitude

Final report Date

NAD83 ND State Plane, N Zone, Ft

14CCO0434

20987.00

County / State

Height Reference

API Number

Depth To

Depth From

W 103° 24' 19.54300"

Depth To

Sec 3  Twn 153 N Rng 99 W

 - 

Straight line projection to Bit/TD

2378.00

Type of Survey

21040.00

Matt VanderSchaaf  9/23/2014



Angus 3-10 #3TFH MWD+GYRO 0' to 21040' Definitive Survey Geodetic 

Report
(Def Survey)

2.8.551.0

Comments
MD

(ft)

Incl

(°)

Azim True

(°)

TVD

(ft)

VSEC

(ft)

NS

(ft)

EW

(ft)

DLS

(°/100ft)

Northing

(ft)

Easting

(ft)

Latitude

(N/S ° ' ")

Longitude

(E/W ° ' ")
Last GYRO 

Survey
2293.00 0.36 210.02 2292.98 -0.81 0.87 3.04 0.25 418356.38 1258799.94 N   48   6 36.71 W 103 24 20.82

9 5/8" Casing 

Point
2333.00 0.41 231.96 2332.98 -0.62 0.68 2.86 0.38 418356.19 1258799.75 N   48   6 36.71 W 103 24 20.83

Begin 

SLB_MWD 

Survey

2378.00 0.52 249.05 2377.98 -0.45 0.51 2.55 0.38 418356.03 1258799.43 N   48   6 36.70 W 103 24 20.83

2473.00 1.24 256.43 2472.97 -0.09 0.11 1.15 0.77 418355.69 1258798.02 N   48   6 36.70 W 103 24 20.85

2568.00 1.34 248.42 2567.94 0.52 -0.54 -0.88 0.22 418355.12 1258795.97 N   48   6 36.69 W 103 24 20.88

2663.00 1.70 249.63 2662.91 1.37 -1.44 -3.23 0.37 418354.31 1258793.58 N   48   6 36.68 W 103 24 20.92

2759.00 2.29 245.95 2758.85 2.58 -2.71 -6.32 0.63 418353.15 1258790.45 N   48   6 36.67 W 103 24 20.96

2854.00 2.12 244.40 2853.78 4.04 -4.24 -9.64 0.19 418351.75 1258787.08 N   48   6 36.66 W 103 24 21.01

2948.00 0.28 219.99 2947.75 4.93 -5.17 -11.35 1.99 418350.89 1258785.33 N   48   6 36.65 W 103 24 21.04

3043.00 0.86 199.48 3042.75 5.77 -6.02 -11.73 0.64 418350.05 1258784.92 N   48   6 36.64 W 103 24 21.04

3138.00 1.27 177.05 3137.73 7.50 -7.75 -11.92 0.61 418348.33 1258784.67 N   48   6 36.62 W 103 24 21.04

3232.00 1.99 194.72 3231.70 10.11 -10.37 -12.28 0.92 418345.73 1258784.21 N   48   6 36.60 W 103 24 21.05

3326.00 1.70 207.54 3325.65 12.90 -13.18 -13.34 0.54 418342.95 1258783.04 N   48   6 36.57 W 103 24 21.07

3421.00 1.56 213.42 3420.61 15.20 -15.51 -14.70 0.23 418340.68 1258781.60 N   48   6 36.55 W 103 24 21.09

3516.00 1.62 216.71 3515.57 17.32 -17.66 -16.21 0.11 418338.59 1258780.00 N   48   6 36.52 W 103 24 21.11

3612.00 1.85 221.18 3611.53 19.53 -19.92 -18.04 0.28 418336.40 1258778.09 N   48   6 36.50 W 103 24 21.13

3711.00 1.68 227.46 3710.48 21.67 -22.10 -20.17 0.26 418334.30 1258775.88 N   48   6 36.48 W 103 24 21.17

3799.00 1.54 216.44 3798.45 23.47 -23.93 -21.82 0.39 418332.54 1258774.16 N   48   6 36.46 W 103 24 21.19

3892.00 1.61 229.09 3891.41 25.29 -25.79 -23.55 0.38 418330.74 1258772.36 N   48   6 36.44 W 103 24 21.22

3986.00 1.28 222.09 3985.38 26.90 -27.43 -25.25 0.39 418329.16 1258770.60 N   48   6 36.43 W 103 24 21.24

4080.00 1.18 210.79 4079.36 28.49 -29.05 -26.45 0.28 418327.60 1258769.34 N   48   6 36.41 W 103 24 21.26

4175.00 0.86 195.55 4174.34 30.00 -30.58 -27.15 0.44 418326.10 1258768.59 N   48   6 36.40 W 103 24 21.27

4270.00 0.63 354.45 4269.34 30.16 -30.74 -27.39 1.54 418325.94 1258768.34 N   48   6 36.40 W 103 24 21.27

4364.00 0.57 194.46 4363.34 30.09 -30.67 -27.56 1.26 418326.02 1258768.18 N   48   6 36.40 W 103 24 21.28

4456.00 0.66 174.85 4455.33 31.05 -31.64 -27.62 0.25 418325.05 1258768.07 N   48   6 36.39 W 103 24 21.28

4552.00 0.49 157.02 4551.33 31.98 -32.56 -27.41 0.25 418324.12 1258768.25 N   48   6 36.38 W 103 24 21.27

4650.00 0.32 130.59 4649.33 32.55 -33.13 -27.04 0.25 418323.54 1258768.60 N   48   6 36.37 W 103 24 21.27

4746.00 0.08 184.85 4745.33 32.80 -33.37 -26.84 0.30 418323.30 1258768.79 N   48   6 36.37 W 103 24 21.26

4839.00 0.20 31.96 4838.33 32.72 -33.29 -26.76 0.29 418323.37 1258768.87 N   48   6 36.37 W 103 24 21.26

4934.00 0.31 67.55 4933.33 32.49 -33.05 -26.43 0.20 418323.60 1258769.21 N   48   6 36.37 W 103 24 21.26

5029.00 0.25 64.53 5028.32 32.31 -32.86 -26.01 0.07 418323.77 1258769.64 N   48   6 36.37 W 103 24 21.25

5123.00 0.29 99.61 5122.32 32.27 -32.82 -25.59 0.18 418323.80 1258770.06 N   48   6 36.38 W 103 24 21.25

5218.00 0.42 35.51 5217.32 32.04 -32.57 -25.15 0.41 418324.02 1258770.51 N   48   6 36.38 W 103 24 21.24

5311.00 0.17 310.84 5310.32 31.67 -32.21 -25.05 0.47 418324.39 1258770.62 N   48   6 36.38 W 103 24 21.24

5405.00 0.22 47.20 5404.32 31.46 -31.99 -25.03 0.31 418324.60 1258770.65 N   48   6 36.38 W 103 24 21.24

5499.00 0.28 77.54 5498.32 31.30 -31.82 -24.67 0.15 418324.76 1258771.01 N   48   6 36.39 W 103 24 21.23

5592.00 1.10 107.53 5591.31 31.54 -32.04 -23.60 0.94 418324.50 1258772.07 N   48   6 36.38 W 103 24 21.22

5687.00 1.55 89.61 5686.29 31.85 -32.31 -21.45 0.64 418324.15 1258774.22 N   48   6 36.38 W 103 24 21.19

5782.00 1.67 82.81 5781.25 31.72 -32.12 -18.79 0.23 418324.23 1258776.88 N   48   6 36.38 W 103 24 21.15

5877.00 1.96 84.08 5876.20 31.45 -31.78 -15.80 0.31 418324.46 1258779.88 N   48   6 36.39 W 103 24 21.10

5972.00 2.00 83.65 5971.15 31.16 -31.43 -12.54 0.04 418324.69 1258783.15 N   48   6 36.39 W 103 24 21.05

6067.00 2.08 75.51 6066.09 30.62 -30.82 -9.22 0.32 418325.18 1258786.49 N   48   6 36.39 W 103 24 21.00

6160.00 2.07 72.30 6159.02 29.75 -29.88 -5.99 0.13 418325.99 1258789.76 N   48   6 36.40 W 103 24 20.96

6256.00 1.67 66.06 6254.97 28.72 -28.79 -3.06 0.47 418326.97 1258792.72 N   48   6 36.41 W 103 24 20.91

6349.00 1.34 61.45 6347.94 27.70 -27.72 -0.87 0.37 418327.95 1258794.95 N   48   6 36.43 W 103 24 20.88

6444.00 1.18 72.61 6442.92 26.91 -26.90 1.04 0.31 418328.71 1258796.90 N   48   6 36.43 W 103 24 20.85

6539.00 1.27 68.33 6537.90 26.27 -26.22 2.96 0.13 418329.32 1258798.84 N   48   6 36.44 W 103 24 20.83

6634.00 1.21 53.69 6632.87 25.33 -25.24 4.74 0.34 418330.23 1258800.66 N   48   6 36.45 W 103 24 20.80

6729.00 1.24 44.16 6727.85 24.03 -23.91 6.26 0.22 418331.50 1258802.22 N   48   6 36.46 W 103 24 20.78

6823.00 1.10 50.48 6821.83 22.76 -22.61 7.67 0.20 418332.75 1258803.68 N   48   6 36.48 W 103 24 20.76

6918.00 1.23 52.15 6916.81 21.59 -21.40 9.17 0.14 418333.89 1258805.23 N   48   6 36.49 W 103 24 20.73

7012.00 0.97 44.12 7010.80 20.43 -20.21 10.52 0.32 418335.03 1258806.62 N   48   6 36.50 W 103 24 20.71

7107.00 1.09 44.39 7105.78 19.23 -18.99 11.71 0.13 418336.21 1258807.86 N   48   6 36.51 W 103 24 20.70

7202.00 1.10 29.79 7200.76 17.82 -17.55 12.80 0.29 418337.60 1258808.99 N   48   6 36.53 W 103 24 20.68

7295.00 1.34 23.80 7293.74 16.07 -15.78 13.68 0.30 418339.34 1258809.94 N   48   6 36.54 W 103 24 20.67

7391.00 1.59 31.28 7389.71 13.92 -13.61 14.83 0.33 418341.46 1258811.17 N   48   6 36.56 W 103 24 20.65

7485.00 1.36 24.56 7483.68 11.81 -11.48 15.97 0.31 418343.55 1258812.39 N   48   6 36.59 W 103 24 20.63

7580.00 1.00 33.87 7578.66 10.11 -9.76 16.90 0.43 418345.23 1258813.39 N   48   6 36.60 W 103 24 20.62

7673.00 0.87 30.70 7671.65 8.85 -8.48 17.72 0.15 418346.48 1258814.25 N   48   6 36.62 W 103 24 20.61

7768.00 0.87 15.45 7766.64 7.54 -7.16 18.28 0.24 418347.78 1258814.86 N   48   6 36.63 W 103 24 20.60

7862.00 0.66 2.91 7860.63 6.32 -5.93 18.50 0.28 418349.00 1258815.13 N   48   6 36.64 W 103 24 20.60

7957.00 0.59 2.84 7955.62 5.28 -4.90 18.55 0.08 418350.03 1258815.22 N   48   6 36.65 W 103 24 20.60

8051.00 0.46 26.48 8049.62 4.47 -4.08 18.74 0.26 418350.84 1258815.44 N   48   6 36.66 W 103 24 20.59

8146.00 0.29 14.87 8144.62 3.90 -3.50 18.97 0.19 418351.41 1258815.69 N   48   6 36.66 W 103 24 20.59

8240.00 0.52 49.86 8238.61 3.40 -3.00 19.36 0.35 418351.90 1258816.10 N   48   6 36.67 W 103 24 20.58

8335.00 0.63 53.18 8333.61 2.83 -2.41 20.11 0.12 418352.46 1258816.87 N   48   6 36.68 W 103 24 20.57

8430.00 0.55 41.00 8428.60 2.18 -1.75 20.83 0.16 418353.09 1258817.61 N   48   6 36.68 W 103 24 20.56

8523.00 0.48 30.13 8521.60 1.52 -1.08 21.31 0.13 418353.75 1258818.12 N   48   6 36.69 W 103 24 20.55

8619.00 0.49 31.76 8617.60 0.83 -0.38 21.73 0.02 418354.43 1258818.57 N   48   6 36.70 W 103 24 20.55

8713.00 0.35 42.18 8711.60 0.28 0.18 22.14 0.17 418354.97 1258819.00 N   48   6 36.70 W 103 24 20.54

8807.00 0.52 50.28 8805.59 -0.19 0.67 22.66 0.19 418355.44 1258819.54 N   48   6 36.71 W 103 24 20.54

8902.00 0.62 42.91 8900.59 -0.83 1.32 23.34 0.13 418356.06 1258820.24 N   48   6 36.71 W 103 24 20.53

8998.00 0.25 304.35 8996.59 -1.32 1.82 23.52 0.73 418356.55 1258820.44 N   48   6 36.72 W 103 24 20.52

9092.00 0.49 272.74 9090.58 -1.47 1.95 22.95 0.33 418356.71 1258819.88 N   48   6 36.72 W 103 24 20.53

9187.00 0.49 273.57 9185.58 -1.53 1.99 22.14 0.01 418356.78 1258819.07 N   48   6 36.72 W 103 24 20.54

Grid Scale Factor:

Version / Patch:

Survey Date:

Well HeadLocal Coord Referenced To:

CRS Grid Convergence Angle:

September 18, 2014

Location Lat / Long:

-2.1623 °

N 418355.624 ft, E 1258796.868 ft

8.295 °Magnetic Declination:

Declination Date:

0.99993594

Magnetic Declination Model:

N  48°  6' 36.69900", W 103° 24' 20.86900"

Grid Convergence Used:

Location Grid N/E Y/X:

NAD83 North Dakota State Plane, Northern Zone, Feet

235.889 ° / 10111.394 ft / 6.646 / 0.893

Coordinate Reference System:

Survey Name: Angus 3-10 #3TFH MWD+GYRO 0' to 21040' Definitive

Tort / AHD / DDI / ERD Ratio:

UWI / API#:

Original Hole

Structure / Slot:

Well:

Borehole:

Unknown / Unknown

Angus 3-10 #3TFH

Zavanna, LLC 3-153N-99W (Angus Pad) / Angus 3-10 #3TFH

Minimum Curvature / Lubinski

178.803 ° (True North)

0.000 ft, 0.000 ft

RKB

Survey / DLS Computation:

TVD Reference Datum:

Vertical Section Azimuth:

Vertical Section Origin:

Report Date:

ND, Williams County (NAD 83 NZ) 2013

Client: Zavanna, LLC

September 24, 2014 - 09:18 AM

2385.000 ft above MSLTVD Reference Elevation:

Seabed / Ground Elevation: 2358.000 ft above MSL

Field:

Total Gravity Field Strength: 1000.0320mgn (9.80665 Based)

Total Corr Mag North->True 

North:

Gravity Model:

56305.628 nT

GARM

Total Magnetic Field Strength:

Magnetic Dip Angle:

North Reference:

72.993 °

September 18, 2014

UNKNOWN

True North

0.0000 °

8.2945 °

Drilling Office 2.8.551.0  ...Angus 3-10 #3TFH\Original Hole\Angus 3-10 #3TFH MWD+GYRO 0' to 21040' Definitive 9/24/2014 9:18 AM  Page 1 of 3



Comments
MD

(ft)

Incl

(°)

Azim True

(°)

TVD

(ft)

VSEC

(ft)

NS

(ft)

EW

(ft)

DLS

(°/100ft)

Northing

(ft)

Easting

(ft)

Latitude

(N/S ° ' ")

Longitude

(E/W ° ' ")
9282.00 0.53 263.76 9280.58 -1.53 1.97 21.31 0.10 418356.79 1258818.23 N   48   6 36.72 W 103 24 20.56

9378.00 0.48 255.35 9376.57 -1.39 1.82 20.48 0.09 418356.67 1258817.40 N   48   6 36.72 W 103 24 20.57

9471.00 0.20 265.75 9469.57 -1.30 1.71 19.94 0.30 418356.58 1258816.86 N   48   6 36.72 W 103 24 20.58

9566.00 0.24 348.29 9564.57 -1.48 1.90 19.74 0.31 418356.77 1258816.66 N   48   6 36.72 W 103 24 20.58

9658.00 0.25 338.38 9656.57 -1.86 2.27 19.63 0.05 418357.15 1258816.56 N   48   6 36.72 W 103 24 20.58

9752.00 0.37 315.56 9750.57 -2.27 2.67 19.34 0.18 418357.56 1258816.29 N   48   6 36.73 W 103 24 20.58

9846.00 0.42 331.10 9844.57 -2.79 3.19 18.96 0.13 418358.10 1258815.94 N   48   6 36.73 W 103 24 20.59

9939.00 0.30 336.62 9937.56 -3.32 3.71 18.70 0.14 418358.63 1258815.69 N   48   6 36.74 W 103 24 20.59

10034.00 0.19 333.29 10032.56 -3.69 4.08 18.53 0.11 418359.00 1258815.54 N   48   6 36.74 W 103 24 20.60

10129.00 0.32 333.36 10127.56 -4.08 4.46 18.34 0.13 418359.39 1258815.36 N   48   6 36.74 W 103 24 20.60

10225.00 0.43 307.18 10223.56 -4.54 4.92 17.94 0.21 418359.86 1258814.97 N   48   6 36.75 W 103 24 20.60

10319.00 0.39 347.71 10317.56 -5.07 5.44 17.59 0.31 418360.40 1258814.64 N   48   6 36.75 W 103 24 20.61

10414.00 0.33 342.70 10412.56 -5.65 6.02 17.44 0.08 418360.98 1258814.52 N   48   6 36.76 W 103 24 20.61

10508.00 0.31 330.64 10506.56 -6.13 6.49 17.23 0.07 418361.46 1258814.33 N   48   6 36.76 W 103 24 20.62

10602.00 0.60 320.65 10600.55 -6.74 7.09 16.80 0.32 418362.08 1258813.92 N   48   6 36.77 W 103 24 20.62

10697.00 0.39 314.39 10695.55 -7.36 7.70 16.25 0.23 418362.71 1258813.40 N   48   6 36.78 W 103 24 20.63

10740.00 0.47 324.81 10738.55 -7.61 7.95 16.04 0.25 418362.96 1258813.20 N   48   6 36.78 W 103 24 20.63

10792.00 1.54 158.83 10790.54 -7.13 7.47 16.17 3.84 418362.48 1258813.31 N   48   6 36.77 W 103 24 20.63

10824.00 6.43 153.07 10822.46 -5.11 5.47 17.14 15.30 418360.44 1258814.20 N   48   6 36.75 W 103 24 20.62

10855.00 10.82 151.56 10853.10 -0.96 1.36 19.32 14.18 418356.26 1258816.22 N   48   6 36.71 W 103 24 20.58

10884.00 14.71 153.84 10881.38 4.80 -4.34 22.24 13.52 418350.45 1258818.92 N   48   6 36.66 W 103 24 20.54

10915.00 18.28 157.26 10911.10 12.89 -12.36 25.85 11.93 418342.30 1258822.23 N   48   6 36.58 W 103 24 20.49

10948.00 21.96 153.02 10942.08 23.27 -22.63 30.65 11.99 418331.85 1258826.64 N   48   6 36.48 W 103 24 20.42

10979.00 25.84 151.38 10970.41 34.49 -33.73 36.52 12.70 418320.54 1258832.09 N   48   6 36.37 W 103 24 20.33

11011.00 29.23 149.86 10998.79 47.52 -46.62 43.79 10.82 418307.39 1258838.86 N   48   6 36.24 W 103 24 20.22

11043.00 30.75 149.25 11026.50 61.47 -60.40 51.89 4.84 418293.31 1258846.44 N   48   6 36.10 W 103 24 20.10

11075.00 34.20 148.85 11053.49 76.39 -75.14 60.73 10.80 418278.26 1258854.72 N   48   6 35.96 W 103 24 19.97

11107.00 37.90 149.36 11079.36 92.74 -91.29 70.40 11.60 418261.74 1258863.76 N   48   6 35.80 W 103 24 19.83

11138.00 39.52 150.22 11103.55 109.70 -108.05 80.15 5.51 418244.64 1258872.88 N   48   6 35.63 W 103 24 19.69

11170.00 42.12 153.65 11127.77 128.36 -126.51 89.97 10.73 418225.82 1258882.00 N   48   6 35.45 W 103 24 19.54

11201.00 45.63 156.72 11150.11 148.04 -146.01 98.97 13.24 418206.00 1258890.25 N   48   6 35.26 W 103 24 19.41

11233.00 49.49 157.52 11171.70 169.99 -167.76 108.14 12.20 418183.91 1258898.60 N   48   6 35.04 W 103 24 19.28

11264.00 54.01 157.51 11190.89 192.66 -190.25 117.45 14.58 418161.09 1258907.05 N   48   6 34.82 W 103 24 19.14

11296.00 57.19 159.45 11208.97 217.42 -214.81 127.13 11.12 418136.18 1258915.79 N   48   6 34.58 W 103 24 19.00

11327.00 59.92 163.23 11225.14 242.64 -239.86 135.57 13.63 418110.83 1258923.29 N   48   6 34.33 W 103 24 18.87

11359.00 63.28 166.73 11240.36 269.97 -267.05 142.85 14.24 418083.40 1258929.53 N   48   6 34.06 W 103 24 18.76

11391.00 67.15 169.45 11253.78 298.51 -295.47 148.84 14.34 418054.77 1258934.44 N   48   6 33.78 W 103 24 18.68

11422.00 68.62 169.81 11265.45 326.86 -323.71 154.00 4.86 418026.35 1258938.54 N   48   6 33.50 W 103 24 18.60

11453.00 71.87 171.31 11275.93 355.73 -352.49 158.79 11.43 417997.42 1258942.23 N   48   6 33.22 W 103 24 18.53

11485.00 74.49 174.70 11285.19 386.20 -382.89 162.51 13.03 417966.90 1258944.80 N   48   6 32.92 W 103 24 18.47

11517.00 78.41 177.08 11292.68 417.26 -413.91 164.73 14.22 417935.82 1258945.86 N   48   6 32.61 W 103 24 18.44

11548.00 82.98 179.12 11297.70 447.84 -444.47 165.74 16.11 417905.24 1258945.71 N   48   6 32.31 W 103 24 18.43

11587.00 88.90 179.86 11300.46 486.72 -483.36 166.09 15.30 417866.38 1258944.59 N   48   6 31.93 W 103 24 18.42

7" Casing Point 11634.00 89.06 180.60 11301.29 533.70 -530.35 165.90 1.61 417819.43 1258942.63 N   48   6 31.47 W 103 24 18.42

11668.00 89.18 181.13 11301.82 567.67 -564.34 165.39 1.61 417785.48 1258940.83 N   48   6 31.13 W 103 24 18.43

11760.00 87.87 180.66 11304.19 659.58 -656.30 163.95 1.51 417693.65 1258935.93 N   48   6 30.22 W 103 24 18.45

11851.00 89.00 178.90 11306.67 750.53 -747.26 164.30 2.31 417602.75 1258932.84 N   48   6 29.32 W 103 24 18.45

11943.00 89.38 177.34 11307.96 842.51 -839.20 167.32 1.74 417510.77 1258932.39 N   48   6 28.42 W 103 24 18.40

12034.00 91.30 177.06 11307.42 933.47 -930.08 171.76 2.14 417419.79 1258933.40 N   48   6 27.52 W 103 24 18.34

12124.00 92.37 178.48 11304.53 1023.40 -1019.96 175.26 1.97 417329.84 1258933.51 N   48   6 26.63 W 103 24 18.29

12215.00 91.00 179.23 11301.86 1114.36 -1110.90 177.07 1.72 417238.90 1258931.89 N   48   6 25.74 W 103 24 18.26

12306.00 89.31 181.56 11301.61 1205.31 -1201.89 176.44 3.15 417148.01 1258927.83 N   48   6 24.84 W 103 24 18.27

12399.00 89.35 180.88 11302.70 1298.22 -1294.86 174.46 0.73 417055.18 1258922.34 N   48   6 23.92 W 103 24 18.30

12496.00 90.17 180.31 11303.11 1395.17 -1391.86 173.46 1.03 416958.30 1258917.68 N   48   6 22.96 W 103 24 18.31

12591.00 89.52 181.58 11303.36 1490.11 -1486.84 171.89 1.49 416863.45 1258912.53 N   48   6 22.03 W 103 24 18.34

12687.00 89.73 182.86 11303.99 1585.93 -1582.76 168.18 1.35 416767.74 1258905.20 N   48   6 21.08 W 103 24 18.39

12781.00 90.52 182.93 11303.80 1679.69 -1676.64 163.43 0.84 416674.12 1258896.92 N   48   6 20.15 W 103 24 18.46

12876.00 88.87 183.80 11304.31 1774.38 -1771.47 157.86 1.96 416579.57 1258887.77 N   48   6 19.22 W 103 24 18.54

12971.00 89.76 184.30 11305.45 1868.98 -1866.23 151.15 1.08 416485.14 1258877.49 N   48   6 18.28 W 103 24 18.64

13067.00 88.69 184.11 11306.74 1964.54 -1961.96 144.11 1.13 416389.75 1258866.84 N   48   6 17.34 W 103 24 18.75

13162.00 87.46 184.53 11309.93 2059.05 -2056.63 136.96 1.37 416295.42 1258856.13 N   48   6 16.40 W 103 24 18.85

13257.00 86.98 182.87 11314.54 2153.58 -2151.32 130.83 1.82 416201.04 1258846.43 N   48   6 15.47 W 103 24 18.94

13352.00 88.90 181.38 11317.96 2248.36 -2246.19 127.30 2.56 416106.38 1258839.33 N   48   6 14.53 W 103 24 18.99

13447.00 89.21 181.22 11319.52 2343.25 -2341.15 125.14 0.37 416011.57 1258833.59 N   48   6 13.60 W 103 24 19.03

13542.00 90.86 181.18 11319.47 2438.17 -2436.12 123.16 1.74 415916.74 1258828.02 N   48   6 12.66 W 103 24 19.05

13638.00 89.79 180.54 11318.92 2534.10 -2532.11 121.72 1.29 415820.89 1258822.97 N   48   6 11.71 W 103 24 19.08

13734.00 89.04 180.61 11319.90 2630.05 -2628.10 120.76 0.79 415725.01 1258818.38 N   48   6 10.76 W 103 24 19.09

13831.00 90.21 181.67 11320.54 2726.96 -2725.08 118.84 1.62 415628.18 1258812.80 N   48   6   9.81 W 103 24 19.12

13925.00 90.52 181.64 11319.95 2820.85 -2819.03 116.13 0.33 415534.40 1258806.55 N   48   6   8.88 W 103 24 19.16

14021.00 90.76 180.22 11318.88 2916.77 -2915.01 114.57 1.49 415438.55 1258801.37 N   48   6   7.93 W 103 24 19.18

14117.00 89.90 179.64 11318.34 3012.75 -3011.01 114.68 1.08 415342.62 1258797.86 N   48   6   6.99 W 103 24 19.18

14213.00 89.48 179.18 11318.85 3108.74 -3107.00 115.66 0.65 415246.67 1258795.22 N   48   6   6.04 W 103 24 19.16

14308.00 89.73 178.57 11319.51 3203.74 -3201.98 117.53 0.69 415151.69 1258793.50 N   48   6   5.10 W 103 24 19.14

14402.00 89.69 177.41 11319.99 3297.73 -3295.92 120.82 1.24 415057.70 1258793.25 N   48   6   4.17 W 103 24 19.09

14498.00 90.24 178.32 11320.05 3393.71 -3391.85 124.40 1.11 414961.71 1258793.20 N   48   6   3.23 W 103 24 19.04

14594.00 89.97 177.95 11319.87 3489.71 -3487.80 127.52 0.49 414865.72 1258792.70 N   48   6   2.28 W 103 24 18.99

14689.00 90.86 177.59 11319.19 3584.69 -3582.73 131.22 1.01 414770.73 1258792.82 N   48   6   1.34 W 103 24 18.94

14784.00 90.69 178.90 11317.91 3679.67 -3677.67 134.13 1.40 414675.75 1258792.14 N   48   6   0.41 W 103 24 18.89

14881.00 90.58 179.11 11316.83 3776.66 -3774.65 135.81 0.23 414578.78 1258790.17 N   48   5 59.45 W 103 24 18.87

14976.00 89.76 178.80 11316.55 3871.66 -3869.63 137.55 0.93 414483.80 1258788.32 N   48   5 58.51 W 103 24 18.84

15071.00 90.41 177.80 11316.41 3966.66 -3964.59 140.37 1.26 414388.81 1258787.55 N   48   5 57.58 W 103 24 18.80

15167.00 89.90 177.74 11316.15 4062.64 -4060.52 144.10 0.54 414292.82 1258787.67 N   48   5 56.63 W 103 24 18.75

15262.00 89.93 178.69 11316.29 4157.64 -4155.47 147.06 1.00 414197.83 1258787.04 N   48   5 55.69 W 103 24 18.70

15358.00 89.52 177.26 11316.75 4253.62 -4251.41 150.46 1.56 414101.84 1258786.81 N   48   5 54.74 W 103 24 18.65

15453.00 89.14 177.37 11317.86 4348.58 -4346.29 154.91 0.41 414006.86 1258787.68 N   48   5 53.81 W 103 24 18.59

15549.00 90.03 177.55 11318.55 4444.55 -4442.20 159.17 0.95 413910.87 1258788.32 N   48   5 52.86 W 103 24 18.52

15644.00 90.48 177.10 11318.12 4539.52 -4537.09 163.61 0.66 413815.88 1258789.17 N   48   5 51.93 W 103 24 18.46

15739.00 90.82 176.26 11317.04 4634.45 -4631.92 169.11 0.96 413720.91 1258791.10 N   48   5 50.99 W 103 24 18.38

15835.00 89.90 178.21 11316.44 4730.40 -4727.81 173.75 2.25 413624.93 1258792.11 N   48   5 50.04 W 103 24 18.31

15930.00 88.18 179.05 11318.03 4825.38 -4822.76 176.02 2.02 413529.97 1258790.80 N   48   5 49.11 W 103 24 18.28

16025.00 89.97 179.54 11319.57 4920.36 -4917.74 177.19 1.95 413435.02 1258788.38 N   48   5 48.17 W 103 24 18.26

16120.00 89.93 179.87 11319.65 5015.35 -5012.74 177.68 0.35 413340.08 1258785.29 N   48   5 47.23 W 103 24 18.25

16215.00 89.55 180.69 11320.08 5110.32 -5107.73 177.21 0.95 413245.17 1258781.24 N   48   5 46.29 W 103 24 18.26

16310.00 88.63 179.62 11321.59 5205.28 -5202.72 176.96 1.49 413150.27 1258777.40 N   48   5 45.36 W 103 24 18.26

16406.00 89.49 178.48 11323.17 5301.26 -5298.69 178.55 1.48 413054.31 1258775.37 N   48   5 44.41 W 103 24 18.24

16502.00 89.52 178.49 11324.00 5397.26 -5394.65 181.09 0.04 412958.33 1258774.29 N   48   5 43.46 W 103 24 18.20

16598.00 90.82 178.81 11323.71 5493.25 -5490.62 183.35 1.40 412862.35 1258772.93 N   48   5 42.52 W 103 24 18.17

16694.00 91.17 178.89 11322.05 5589.24 -5586.59 185.27 0.37 412766.38 1258771.23 N   48   5 41.57 W 103 24 18.14

16789.00 91.65 178.82 11319.72 5684.21 -5681.54 187.17 0.51 412671.43 1258769.54 N   48   5 40.63 W 103 24 18.11

16885.00 90.89 178.90 11317.59 5780.19 -5777.50 189.09 0.79 412575.48 1258767.84 N   48   5 39.68 W 103 24 18.08

16979.00 89.79 179.91 11317.03 5874.18 -5871.49 190.06 1.59 412481.52 1258765.27 N   48   5 38.76 W 103 24 18.07

17075.00 89.04 179.53 11318.01 5970.16 -5967.48 190.53 0.88 412385.59 1258762.11 N   48   5 37.81 W 103 24 18.06

17170.00 87.49 179.57 11320.88 6065.10 -6062.43 191.27 1.63 412290.68 1258759.27 N   48   5 36.87 W 103 24 18.05

17264.00 89.42 179.62 11323.41 6159.06 -6156.39 191.93 2.05 412196.77 1258756.38 N   48   5 35.95 W 103 24 18.04

17360.00 89.52 179.07 11324.30 6255.05 -6252.38 193.03 0.58 412100.81 1258753.86 N   48   5 35.00 W 103 24 18.03

17455.00 90.48 178.71 11324.30 6350.05 -6347.36 194.87 1.08 412005.84 1258752.11 N   48   5 34.06 W 103 24 18.00

17551.00 89.69 179.39 11324.16 6446.04 -6443.35 196.46 1.09 411909.87 1258750.08 N   48   5 33.11 W 103 24 17.98

17646.00 90.82 180.18 11323.73 6541.03 -6538.34 196.80 1.45 411814.93 1258746.84 N   48   5 32.18 W 103 24 17.97

17741.00 90.14 179.48 11322.93 6636.01 -6633.34 197.08 1.03 411720.00 1258743.54 N   48   5 31.24 W 103 24 17.97
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Comments
MD

(ft)

Incl

(°)

Azim True

(°)

TVD

(ft)

VSEC

(ft)

NS

(ft)

EW

(ft)

DLS

(°/100ft)

Northing

(ft)

Easting

(ft)

Latitude

(N/S ° ' ")

Longitude

(E/W ° ' ")
17836.00 90.14 179.75 11322.71 6731.00 -6728.33 197.72 0.29 411625.05 1258740.59 N   48   5 30.30 W 103 24 17.96

17931.00 90.82 179.40 11321.91 6825.98 -6823.33 198.42 0.82 411530.10 1258737.71 N   48   5 29.36 W 103 24 17.95

18027.00 90.69 179.56 11320.64 6921.97 -6919.32 199.29 0.23 411434.16 1258734.96 N   48   5 28.42 W 103 24 17.93

18123.00 90.89 178.95 11319.32 7017.96 -7015.30 200.54 0.67 411338.20 1258732.58 N   48   5 27.47 W 103 24 17.92

18219.00 90.41 180.41 11318.23 7113.94 -7111.29 201.08 1.60 411242.27 1258729.49 N   48   5 26.52 W 103 24 17.91

18315.00 88.56 180.30 11319.09 7209.89 -7207.28 200.49 1.93 411146.38 1258725.28 N   48   5 25.58 W 103 24 17.92

18411.00 88.70 179.93 11321.39 7305.84 -7303.25 200.30 0.41 411050.49 1258721.47 N   48   5 24.63 W 103 24 17.92

18507.00 88.46 179.37 11323.78 7401.80 -7399.22 200.88 0.63 410954.57 1258718.44 N   48   5 23.68 W 103 24 17.91

18603.00 89.62 179.01 11325.39 7497.78 -7495.19 202.24 1.27 410858.62 1258716.17 N   48   5 22.73 W 103 24 17.89

18699.00 90.89 179.87 11324.96 7593.77 -7591.18 203.17 1.60 410762.67 1258713.48 N   48   5 21.79 W 103 24 17.88

18795.00 91.06 180.20 11323.32 7689.74 -7687.17 203.10 0.39 410666.76 1258709.79 N   48   5 20.84 W 103 24 17.88

18892.00 91.48 180.41 11321.17 7786.68 -7784.15 202.59 0.47 410569.88 1258705.62 N   48   5 19.88 W 103 24 17.89

18987.00 90.58 180.81 11319.46 7881.61 -7879.12 201.58 1.03 410475.01 1258701.03 N   48   5 18.95 W 103 24 17.90

19083.00 89.48 182.52 11319.41 7977.49 -7975.08 198.79 2.12 410379.24 1258694.62 N   48   5 18.00 W 103 24 17.94

19179.00 89.79 180.70 11320.01 8073.37 -8071.03 196.09 1.93 410283.46 1258688.30 N   48   5 17.05 W 103 24 17.98

19274.00 88.56 181.52 11321.37 8168.28 -8166.00 194.25 1.56 410188.63 1258682.88 N   48   5 16.11 W 103 24 18.01

19371.00 88.46 181.23 11323.90 8265.15 -8262.94 191.92 0.32 410091.85 1258676.90 N   48   5 15.16 W 103 24 18.04

19467.00 89.66 180.81 11325.48 8361.06 -8358.91 190.21 1.32 409996.02 1258671.57 N   48   5 14.21 W 103 24 18.07

19562.00 89.93 181.00 11325.82 8456.00 -8453.90 188.70 0.35 409901.17 1258666.48 N   48   5 13.27 W 103 24 18.09

19657.00 90.76 180.41 11325.25 8550.94 -8548.89 187.53 1.07 409806.29 1258661.72 N   48   5 12.34 W 103 24 18.11

19753.00 90.93 180.36 11323.84 8646.89 -8644.88 186.88 0.18 409710.41 1258657.45 N   48   5 11.39 W 103 24 18.12

19848.00 90.41 180.24 11322.73 8741.85 -8739.87 186.38 0.56 409615.51 1258653.37 N   48   5 10.45 W 103 24 18.12

19943.00 90.86 179.87 11321.68 8836.83 -8834.86 186.29 0.61 409520.59 1258649.70 N   48   5   9.51 W 103 24 18.13

20039.00 90.34 179.12 11320.68 8932.81 -8930.85 187.14 0.94 409424.64 1258646.92 N   48   5   8.57 W 103 24 18.11

20135.00 90.48 178.85 11319.99 9028.81 -9026.83 188.84 0.32 409328.67 1258644.99 N   48   5   7.62 W 103 24 18.09

20231.00 89.17 180.36 11320.27 9124.79 -9122.83 189.50 2.08 409232.73 1258642.03 N   48   5   6.67 W 103 24 18.08

20327.00 89.28 179.52 11321.57 9220.77 -9218.82 189.60 0.88 409136.81 1258638.51 N   48   5   5.72 W 103 24 18.08

20423.00 89.42 178.90 11322.66 9316.76 -9314.80 190.92 0.66 409040.85 1258636.21 N   48   5   4.78 W 103 24 18.06

20519.00 90.14 180.08 11323.04 9412.75 -9410.79 191.77 1.44 408944.90 1258633.44 N   48   5   3.83 W 103 24 18.04

20614.00 89.62 179.38 11323.24 9507.73 -9505.79 192.22 0.92 408849.96 1258630.31 N   48   5   2.89 W 103 24 18.04

20710.00 90.31 179.82 11323.29 9603.72 -9601.79 192.89 0.85 408754.01 1258627.35 N   48   5   1.95 W 103 24 18.03

20805.00 89.62 178.85 11323.35 9698.72 -9696.78 193.98 1.25 408659.05 1258624.86 N   48   5   1.01 W 103 24 18.01

20900.00 89.93 178.29 11323.72 9793.72 -9791.75 196.35 0.68 408564.06 1258623.64 N   48   5   0.07 W 103 24 17.98

Last SLB_MWD 

Survey
20987.00 89.18 177.42 11324.40 9880.70 -9878.69 199.60 1.32 408477.07 1258623.61 N   48   4 59.21 W 103 24 17.93

Projection to Bit 21040.00 89.18 177.42 11325.16 9933.68 -9931.63 201.99 0.01 408424.08 1258624.00 N   48   4 58.69 W 103 24 17.89

Part
MD From 

 (ft)

MD To 

 (ft)

EOU Freq 

 (ft)

Hole Size

(in)

Casing Diameter

(in)

1 0.000 23.000 1/98.425 30.000 30.000

1 23.000 27.000 Act Stns 30.000 30.000

1 27.000 2293.000 Act Stns 30.000 30.000

1 2293.000 10792.000 Act Stns 30.000 30.000

1 10792.000 11587.000 Act Stns 30.000 30.000

1 11587.000 20987.000 Act Stns 30.000 30.000

1 20987.000 21040.000 Act Stns 30.000 30.000

SLB_MWD-STD
Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

SLB_BLIND+TREND
Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

SLB_MWD-STD
Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

SLB_MWD+DMAG
Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

SLB_NSG+MSHOT-Depth Only

Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

Definitive

SLB_NSG+MSHOT
Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

Description Survey Tool Type Borehole / Survey

SLB_NSG+MSHOT-Depth Only

Original Hole / Angus 3-10 #3TFH 

MWD+GYRO 0' to 21040' 

Definitive

Survey Type: Def Survey

Survey Error Model: ISCWSA Rev 0 *** 3-D 95.000% Confidence 2.7955 sigma

Survey Program:
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SUNDRY NOTICES AND REPORTS ON WELLS - FORM ,. · ~ 
INDUSTRIAL COMMISSION OF NORTH DAKOTA ,. 'iii.~) b 1J 9 ~ 
OIL AND GAS DIVISION '\, ::i 7 -'l~ 'Well File No. 
600 EAST BOULEVARD DEPT 405 A;; ,JAN 20~ rP 26684 
BISMARCK, ND 58505-0840 r~ l(tt"f'ri ,4 :;;: 
SFN s149 {09-2ooa> t:· ... _,t::i.,c, V£D c::;:; 

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. 
PLEASE SUBMIT THE ORIGINAL AND ONE COPY. 

~ •tDOtL & GAS ~ 
'~ DIVISION ~~ 

+'s; ~ 
0 Notice of Intent Approximate Start Date D Drilling Prognosis D Spill Report 

Februa 1,2014 D D Redrilling or Repair Shooting 

D Report of Work Done I Date Work Completed D Casing or Liner D Acidizing 

D Plug Well D Fracture Treatment 

0 Notice of Intent to Begin a Workover Project that may Qualify D Supplemental History D Change Production Method 
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. 

0 Temporarily Abandon D Reclamation I Approximate Start Date 

0 Other Suspension of Drilling 

Well Name and Number 
An us 3-10 3TFH 
Footages 

320 F N L 
Field 
Lon Creek 

Name of Contractor(s) 

Qt_yQtr Section Township Range 
1105 F W L ..c..or;t 3 153 N 99 W 

Pool 
Bakken 

County 
WILLIAMS 

Craig's Roustabout Service, Inc. 
Address 
5245142nd Dr. NW ICity 

Wiiiiston 

DETAILS OF WORK 

24-HOUR PRODUCTION RATE 
Before 

Oil 
Water 
Gas 

I State 
ND 

Bbls 
Bbls 
MCF 

After 
Oil 
Water 
Gas 

IZip Code 

Bbls 
Bbls 
MCF 

58801 

Zavanna, LLC. requests permission for suspension of drilling for up to 90 days for the referenced well under NDAC 43 
02-03-55. Zavanna Intends to drill the surface hole with fresh water based drilling mud and set surface casing with a 
small drilling rig and move off within 3 to 5 days. The casing will be set at a depth as per the approved APO. No 
saltwater will be used In the drilling and cementing operations of the surface casing. Once the surface casing Is 
cemented, a plug or mechanical seal will be placed at the top of the casing to prevent any foreign matter from getting 
into the well. A rig capable of drilling to TD will move onto the location within 90 days to complete the drilling of the 
well as per the approved APO. The undersigned states that this request for suspension of drilling operations in 
accordance with Subsection 4 of Section 43-02-03-55 of the NDAC, is requested in order to take advantage of the cost 
savings and time savings of using an initial rig that is smaller than the rig necessary to drill a well to total depth but Is 
not intended to alter or extend the terms and conditions of, or suspend any obligation under, any oil and gas lease 
with acreage In or under the spacing or drilling unit for the above-referenced well. Zavanna understands NDAC 43-02-
03-31 requirements regarding confidentiality pertaining to this permit. The cuttings pit will be fenced Immediately 
after construction if the well pad is located in a pasture (NDAC 43-02-03-19 & 19.1). Zavanna will plug and abandon 
the well and reclaim the wellslte If the well is not drilled by the larger rotary rig within 90 days after spudding the well 
with the smaller drilling rig. Zavanna will notify NDIC Inspector with spud date. 

Title 
Sr. Prod. Tech. 

State Zip Code 
co 80202 

Printed Name 
Jean Arnold 
Date 
Janua 8,2014 Engineering Technician 







 

 

 
 
 

       October 8, 2013 
Jean Arnold 
Sr. Prod. Tech. 
ZAVANNA, LLC 
1200 17th Street, Ste. 1100 
Denver, CO 80202 
  

      RE:      HORIZONTAL WELL 
       ANGUS 3-10 3TFH 
       LOT4 Section 3-153N-99W 
       Williams County 
       Well File # 26684 
 

Dear Jean: 
 
 Pursuant to Commission Order No. 21219, approval to drill the above captioned well is hereby given. The 
approval is granted on the condition that all portions of the well bore not isolated by cement, be no closer than 
the 200' setback from the north & south boundaries and 500' setback from the east & west boundaries within the 
1280 acre spacing unit consisting of Sections 3 & 10 T153N R99W .  
 
PERMIT STIPULATIONS: ZAVANNA LLC must contact NDIC Field Inspector Jessica Gilkey at 701-
770-7340 prior to location construction. 
 
Drilling pit 
NDAC 43-02-03-19.4 states that “a pit may be utilized to bury drill cuttings and solids generated during well 
drilling and completion operations, providing the pit can be constructed, used and reclaimed in a manner that will 
prevent pollution of the land surface and freshwaters. Reserve and circulation of mud system through earthen pits 
are prohibited. All pits shall be inspected by an authorized representative of the director prior to lining and use.  
Drill cuttings and solids must be stabilized in a manner approved by the director prior to placement in a cuttings 
pit.” 
 
Form 1 Changes & Hard Lines  
  Any changes, shortening of casing point or lengthening at Total Depth must have prior approval by the NDIC.  
The proposed directional plan is at a legal location.  Based on the azimuth of the proposed lateral the maximum 
legal coordinate from the well head is: 10030’ south. 
 
Location Construction Commencement (Three Day Waiting Period) 
   Operators shall not commence operations on a drill site until the 3rd business day following publication of the 
approved drilling permit on the NDIC - OGD Daily Activity Report.   If circumstances require operations to 
commence before the 3rd business day following publication on the Daily Activity Report, the waiting period may 
be waived by the Director.  Application for a waiver must be by sworn affidavit providing the information 
necessary to evaluate the extenuating circumstances, the factors of NDAC 43-02-03-16.2 (1), (a)-(f), and any other 
information that would allow the Director to conclude that in the event another owner seeks revocation of the 
drilling permit, the applicant should retain the permit. 
 
 



 
Jean Arnold 
October 8, 2013 
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Permit Fee & Notification 
 Payment was received in the amount of $100 via credit card.  It is requested that notification be given 
immediately upon the spudding of the well.  This information should be relayed to the Oil & Gas Division, 
Bismarck, via telephone.  The following information must be included:  Well name, legal location, permit number, 
drilling contractor, company representative, date and time of spudding.  Office hours are 8:00 a.m. to 12:00 p.m. 
and 1:00 p.m. to 5:00 p.m. Central Time. Our telephone number is (701) 328-8020, leave a message if after hours 
or on the weekend.  

 
   Survey Requirements for Horizontal, Horizontal Re-entry, and Directional Wells 
 NDAC Section 43-02-03-25 (Deviation Tests and Directional Surveys) states in part (that) the survey 
contractor shall file a certified copy of all surveys with the director free of charge within thirty days of completion.  
Surveys must be submitted as one electronic copy, or in a form approved by the director. However, the director 
may require the directional survey to be filed immediately after completion if the survey is needed to conduct the 
operation of the director's office in a timely manner.  Certified surveys must be submitted via email in one adobe 
document, with a certification cover page to certsurvey@nd.gov. 
Survey points shall be of such frequency to accurately determine the entire location of the well bore.  
Specifically, the Horizontal and Directional well survey frequency is 100 feet in the vertical, 30 feet in the curve 
(or when sliding) and 90 feet in the lateral. 

 
Confidential status 
 Your request for confidential status of all information furnished to the Director, or his representatives, is 
hereby granted.  Such information, except production runs, shall remain confidential for six months commencing 
on the date the well is spud. 
 Confidential status notwithstanding, the Director and his representatives shall have access to all well 
records wherever located. Your company personnel, or any person performing work for your company shall 
permit the Director and his representatives to come upon any lease, property, well, or drilling rig operated or 
controlled by them, complying with all safety rules, and to inspect the records and operation of such wells and to 
have access at all times to any and all records of wells. The Commission's field personnel periodically inspect 
producing and drilling wells.  Any information regarding such wells shall be made available to them at any time 
upon request.  The information so obtained by the field personnel shall be maintained in strict confidence and 
shall be available only to the Commission and its staff. 
 
Surface casing cement 
 Tail cement utilized on surface casing must have a minimum compressive strength of 500 psi within 12 
hours, and tail cement utilized on production casing must have a minimum compressive strength of 500 psi 
before drilling the plug or initiating tests.   
 
Logs 
 NDAC Section 43-02-03-31 requires the running of (1) a suite of open hole logs from which formation tops and 
porosity zones can be determined, (2) a Gamma Ray Log run from total depth to ground level elevation of the well bore, and 
(3) a log from which the presence and quality of cement can be determined (Standard CBL or Ultrasonic cement evaluation 
log) in every well in which production or intermediate casing has been set, this log must be run prior to completing the well.  
All logs run must be submitted free of charge, as one digital TIFF (tagged image file format) copy and one digital LAS (log 
ASCII) formatted copy. Digital logs may be submitted on a standard CD, DVD, or attached to an email sent to 
digitallogs@nd.gov   Thank you for your cooperation.  

        
       Sincerely,  
 
       Nathaniel Erbele  
       Petroleum Resource Specialist 
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