


























 143 Vision Park Blvd.  Shenandoah, Texas 77384 
 Telephone:  281-681-2200    Fax:  281-681-0326 
 

 

Geochemical Services Group 

Client:  
Attn: PK 
Well Name:  Roy Birney No. 1  
 

Vitrinite Reflectance Report 
Weatherford Project: HH-47677 

 
Introduction: 
   Two polished whole rock cuttings samples (8390-8420 and 8480-8510’) are analyzed 
for vitrinite reflectance thermal maturity (%Ro), a very basic estimate of relative 
abundances of visual kerogen types and other kerogen characteristics.  Maturity data 
indicate that these samples are in the ‘Dry gas window’ zone (Table 1).  Amorphous 
kerogen dominates over terrestrial kerogen in these samples.     
   
Discussion: 
   The 2 Ro values are 2.19% and 2.25% respectively.  Vitrinite is sparse in these samples 
and the desired 40 vitrinite particle readings per sample are not obtained in the upper 
sample.  Vitrinite reflectance data quality is considered to be reasonably good overall.   
   Minor solid bitumen particles are noted in these samples.  Their presence is a clue that 
liquid hydrocarbon generation has likely occurred in the past 
   Framboidal pyrite is common in the upper sample (Table 3).  This may be indicative of 
marine influence.  The sulfate reducing bacterial activity on organic matter in marine 
deposits reportedly can result in this type of pyrite.  It is normally most common in 
hydrogen rich (reducing) marine source rocks.  No obvious marine fossils are noted in 
these samples.   
   Vitrinite and TAI values are generally divided into the following categories of thermal 
maturity: 
 
Immature:                                            0.02% to 0.60%            TAI up to 2+ (2.3) 
Oil window maturity:                          0.60% to 1.10%            TAI 2+(2.3) up to 3+(3.3) 
Condensate and /or wet-gas window: 1.10% to 1.40%             TAI 3+ (3.3) 
Dry gas window:                                 1.40% to 3.0 or 4.0%    TAI 4-(3.7) and higher 
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HH-47677-3401684709

Roy Birney No.1

Unknown Formation
8390-8420’ Cuttings
Polished Whole Rock

Average %Ro = 2.19
Std. Dev. = 0.12
No. Pts. = 14

Inertinite
Recycled/Oxid. Vitrinite
Cave/Suppressed? Vit.

Geochemical Services Group, 143 Vision Park Blvd., Shenandoah, Texas 77384  •  Phone: 281-681-2200  •  Fax: 281-681-0326  •  Email: geocheminfo@weatherfordlabs.com



0

5

10

15

20

25

30

35

40

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0

% Ro

Fr
eq

ue
nc

y

HH-47677-3401684711

Roy Birney No.1
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Polished Whole Rock

Average %Ro = 2.25
Std. Dev. = 0.10
No. Pts. = 31

Inertinite
Recycled/Oxid. Vitrinite
Cave/Suppressed? Vit.
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Table 1
Dispersed Organic Matter Thermal Alteration, Kerogen Type and Total Compositional Analysis

 

% Source Material Preservation Recovery % Kerogen Comp. Vitrinite
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3401684709 Roy Birney No.1 1 8390 8420 ft Cutting 99 1 X 1 tr tr tr 1 98 19 2.11 14 2.19
3401684711 Roy Birney No.1 2 8480 8510 ft Cutting 98 2 X 1 tr 1 tr 1 97 40 2.33 31 2.25

tr = trace   TAI Scale: 1=Unaltered 3+ or 3.5
Color 
Abbreviations: 1+ or 1.5 4=Strong alteration

GLY Green-Light Yellow B Brown 2=Slight alteration 4+ or 4.5
Y Yellow DBDG Dark Brown-Dark Gray 2+ or 2.5 5=Severe alteration

YO Yellow-Orange DGBL Dark Gray-Black 3=Moderate alteration
OB Orange-Brown BLK Black
LB Light Brown



Pyrite types

Table 3. Pyrite types and abundance in kerogen

1 = very rare
2 = rare
3 = common
4 = abundant
5 = very abundant

WFT Well Client Depth 1 Depth 2 Depth Type
ID Name ID Units Finely Disseminated Euhedral Framboidal

3401684709 Roy Birney No.1 1 8390 8420 ft Cutting 3 4 3
3401684711 Roy Birney No.1 2 8480 8510 ft Cutting 3 4 2

Weatherford Laboratories



Table 4. Individual Reflectance Readings

Sample ID 3401684709 3401684711
Client ID Roy Birney No.1 Roy Birney No.1

Well Name Roy Birney No.1 Roy Birney No.1
Top Depth 8390 8480

All Data Indigeno
us Data All Data Indigeno

us Data
1.48 2.03 2.04 2.04
1.59 2.07 2.1 2.1
1.65 2.08 2.11 2.11
1.92 2.09 2.12 2.12
2.03 2.11 2.13 2.13
2.07 2.15 2.13 2.13
2.08 2.16 2.14 2.14
2.09 2.16 2.15 2.15
2.11 2.17 2.17 2.17
2.15 2.29 2.2 2.2
2.16 2.31 2.2 2.2
2.16 2.34 2.21 2.21
2.17 2.36 2.24 2.24
2.29 2.36 2.24 2.24
2.31 2.25 2.25
2.34 2.26 2.26
2.36 2.26 2.26
2.36 2.26 2.26
2.86 2.27 2.27

2.31 2.31
2.31 2.31
2.31 2.31
2.34 2.34
2.34 2.34
2.34 2.34
2.35 2.35
2.37 2.37
2.37 2.37
2.37 2.37
2.39 2.39
2.41 2.41
2.43
2.46
2.49
2.57
2.66
2.7

2.73
2.77
2.89

Average %Ro 2.11 2.19 2.33 2.25
Standard Dev. 0.12 0.10

# of Points 19 14 40 31

Weatherford Laboratories



Operator : State :
API # : County :

Tmax Calc Meas.
Top Bottom Median * S1 S2 S3 (°C) % Ro % Ro Checks Pyrogram

1 8390 8420 8405 Cutting NOPR 0.45 0.08 0.24 0.38 432 0.616 2.19 53 84 1 18 0.25 SRA TOC n:lts2sh:hts2sh 3401684709
2 8480 8510 8495 Cutting NOPR 2.63 0.29 0.74 0.32 474 1.372 2.25 28 12 2 11 0.28 SRA TOC hts2p:lts2sh 3401684711

TOTAL ORGANIC CARBON, PROGRAMMED PYROLYSIS DATA

Well Name : ROY BIRNEY NO.1

TOC
SRA

HISample
Type

Sample
Prep

NotesS1/TOC
*100OI S2/S3 PIClient ID

Weatherford Labs Project
HH-47677 / HH-47677

Lab ID
Depth (ft)

Formation

   Notes:  
                                                                                                                                                                                                        Pyrogram: 
     “-1” – not measured or invalid value for Tmax                             *   - comments regarding contamination                                  f            -  flat S2 peak                                 SRA     -  Programmed pyrolysis on SRA instrument  
     TOC  - Total Organic Carbon, wt. %                                         **  -  low S2, Tmax is unreliable                                               n           -  normal                                         RE       -  Programmed pyrolysis on Rock-Eval instrument           
     S1 -  volatile hydrocarbon (HC)  content, mg HC/ g rock         Meas. %Ro - measured vitrinite reflectance               ltS2sh   -  low temperature S2 shoulder      EXT     -  Extracted Rock 
  S2 - remaining HC generative potential, mg HC/ g rock           HI - Hydrogen index = S2 x 100 / TOC, mg HC/ g TOC           ltS2p     -  low temperature S2 peak          NOPR  -  Normal Preparation 
  S3 - carbon dioxide content, mg CO2 / g rock                           OI - Oxygen Index = S3 x 100 / TOC, mg CO2/ g TOC            htS2p    -  high temperature S2 peak 
                                                                                                       PI - Production Index = S1 / (S1+S2)                                
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Company: Project #:

KEROGEN QUALITY PLOT - ROY BIRNEY NO.1

HH-47677 / HH-47677
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Company: Project #:

KEROGEN QUALITY PLOT - ROY BIRNEY NO.1
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Company: Project #: HH-47677 / HH-47677

KEROGEN TYPE - ROY BIRNEY NO.1
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Company: Project #:

KEROGEN TYPE AND MATURITY (Tmax) - ROY BIRNEY NO.1

HH-47677 / HH-47677
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Company: Project# :

KEROGEN TYPE AND MATURITY (%Ro) - ROY BIRNEY NO.1

HH-47677 / HH-47677
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Company: Project #:

KEROGEN CONVERSION AND MATURITY (Tmax) - ROY BIRNEY NO.1
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Company: Project #:

KEROGEN CONVERSION AND MATURITY (%Ro) - ROY BIRNEY NO.1
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218 Higgins Street 9748 Whithorn Drive

Humble, TX 77338 Houston, TX 77095

832.644.1184 281.856.9333

September 1, 2010

Source Rock Analyses

TOC, Rock-Eval and Maturity Testing

Harrison County, Ohio
R. Birney #1

wellsj
Typewritten Text
S# 2287

wellsj
Typewritten Text
Dennis Prezbindowski 
Petroleum Consulting Inc



Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Sample ID Source Rock Analyses
Project / API Well Sampling Sampling Formation Upper Lower Median Sample Percent Leco Rock-Eval Rock-Eval Rock-Eval Tmax Measured Calculated Hydrogen Oxygen S2/S3 S1/TOC Production Experimental

Sample ID # Name Date Time Name Depth Depth Depth Type Carbonate TOC S1 S2 S3 %Ro %Ro Index Index Conc. Norm. Oil Index Notations
(ft) (ft) (ft) (wt%) (wt% HC) (mg HC/g) (mg HC/g) (mg CO2/g) (°C) (Vitrinite Refl.) (RE-TMAX) (S2x100/TOC) (S3x100/TOC) (mg HC/mg CO2) Content (S1/(S1+S2)

RJRE-100808-001 34067201030000 R. Birney #1 8,220.00 8,230.00 8,225.00 Cuttings 23.70 0.24 0.04 0.04 0.24 -7.16 17 100 0 17 0.50 s2 too low for reliable Tmax

RJRE-100808-002 34067201030000 R. Birney #1 8,230.00 8,240.00 8,235.00 Cuttings 23.87 0.24 0.06 0.07 0.28 -7.16 29 117 0 25 0.46 s2 too low for reliable Tmax

RJRE-100808-003 34067201030000 R. Birney #1 8,240.00 8,270.00 8,255.00 Cuttings 20.59 0.27 0.07 0.05 0.28 -7.16 19 104 0 26 0.58 s2 too low for reliable Tmax

RJRE-100808-004 34067201030000 R. Birney #1 8,270.00 8,300.00 8,285.00 Cuttings 18.31 0.30 0.06 0.03 0.26 -7.16 10 87 0 20 0.67 s2 too low for reliable Tmax

RJRE-100808-005 34067201030000 R. Birney #1 8,300.00 8,330.00 8,315.00 Cuttings 17.72 0.36 0.10 0.15 0.31 -7.16 42 86 0 28 0.40 s2 too low for reliable Tmax

RJRE-100808-006 34067201030000 R. Birney #1 8,330.00 8,360.00 8,345.00 Cuttings 17.81 0.34 0.10 0.11 0.28 -7.16 32 82 0 29 0.48 s2 too low for reliable Tmax

RJRE-100808-007 34067201030000 R. Birney #1 8,360.00 8,390.00 8,375.00 Cuttings 22.13 0.37 0.08 0.05 0.26 -7.16 14 70 0 22 0.62 s2 too low for reliable Tmax

RJRE-100808-008 34067201030000 R. Birney #1 8,390.00 8,420.00 8,405.00 Cuttings 21.68 0.40 0.10 0.09 0.22 -7.16 23 55 0 25 0.53 s2 too low for reliable Tmax

RJRE-100808-009 34067201030000 R. Birney #1 8,420.00 8,450.00 8,435.00 Cuttings 22.27 0.63 0.14 0.20 0.29 -7.16 32 46 1 22 0.41 s2 too low for reliable Tmax

RJRE-100808-010 34067201030000 R. Birney #1 8,450.00 8,480.00 8,465.00 Cuttings 22.89 0.70 0.14 0.14 0.27 -7.16 20 39 1 20 0.50 s2 too low for reliable Tmax

RJRE-100808-011 34067201030000 R. Birney #1 8,480.00 8,510.00 8,495.00 Cuttings 47.68 2.87 0.75 0.79 0.27 505 1.93 28 9 3 26 0.49

RJRE-100808-012 34067201030000 R. Birney #1 8,510.00 8,520.00 8,515.00 Cuttings 47.49 2.86 0.64 0.73 0.25 503 1.89 26 9 3 22 0.47

RJRE-100808-013 34067201030000 R. Birney #1 8,520.00 8,540.00 8,530.00 Cuttings 50.19 3.20 0.73 0.98 0.32 513 2.07 31 10 3 23 0.43

RJRE-100808-014 34067201030000 R. Birney #1 8,540.00 8,550.00 8,545.00 Cuttings 48.88 3.08 0.83 1.26 0.55 490 1.66 41 18 2 27 0.40 Low Temp S2 Shoulder

RJRE-100808-015 34067201030000 R. Birney #1 8,550.00 8,560.00 8,555.00 Cuttings 55.49 3.52 1.01 0.95 0.30 507 1.97 27 9 3 29 0.52

RJRE-100808-016 34067201030000 R. Birney #1 8,560.00 8,570.00 8,565.00 Cuttings 66.00 2.30 0.63 0.65 0.27 494 1.73 28 12 2 27 0.49 Low Temp S2 Shoulder

RJRE-100808-017 34067201030000 R. Birney #1 8,570.00 8,580.00 8,575.00 Cuttings 58.32 1.65 0.39 0.44 0.30 511 2.04 27 18 1 24 0.47

RJRE-100808-018 34067201030000 R. Birney #1 8,580.00 8,590.00 8,585.00 Cuttings 60.15 2.70 0.71 0.70 0.46 505 1.93 26 17 2 26 0.50

RJRE-100808-019 34067201030000 R. Birney #1 8,590.00 8,600.00 8,595.00 Cuttings 69.31 2.07 0.55 0.43 0.24 507 1.97 21 12 2 27 0.56

RJRE-100808-020 34067201030000 R. Birney #1 8,600.00 8,610.00 8,605.00 Cuttings 67.34 2.17 0.60 0.47 0.29 513 2.07 22 13 2 28 0.56

RJRE-100808-021 34067201030000 R. Birney #1 8,610.00 8,620.00 8,615.00 Cuttings 75.43 0.98 0.24 0.36 0.32 515 2.11 37 33 1 24 0.40

RJRE-100808-022 34067201030000 R. Birney #1 8,620.00 8,630.00 8,625.00 Cuttings 68.31 0.65 0.17 0.19 0.32 -7.16 29 49 1 26 0.47 s2 too low for reliable Tmax

SOURCE ROCK ANALYSES

GEOMARK
GEOMARK RESEARCH, LTD.

GeoMark Source Rock Services

218 Higgins Street

Humble, TX 77338 2

(832) 644.1184

info@geomarkresearch.com

September 1, 2010



Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Total Organic Carbon Oil Potential, S2 Hydrogen Index, S2/TOC
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Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Norm. Oil Content, S1/TOC Production Index, S1/(S1+S2) Maturity Indicators

8,200

8,250

8,300

8,350

8,400

8,450

8,500

8,550

8,600

8,650

8,700

0.00 0.25 0.50 0.75 1.00

M
e

a
s

u
re

d
D

e
p

th
,

M
D

(f
t)

Production Index, S1/(S1+S2)

Gas Generation

Im
m

a
tu

re Oil Gen.

415 435 455 475 495 515 535

8,200

8,250

8,300

8,350

8,400

8,450

8,500

8,550

8,600

8,650

8,700

0.2 0.8 1.4 2.0 2.6 3.2

M
e

a
s

u
re

d
D

e
p

th
,

M
D

(f
t)

Vitrinite Reflectance (or VR Equivalent)

Measured %Ro

Calculated %Ro

Tmax

Gas Generation

Im
m

a
tu

re Oil Generation

Tmax (°C)

SOURCE ROCK ANALYSES

GEOMARK GEOMARK RESEARCH, LTD.

0 20 40 60 80 100

8,200

8,250

8,300

8,350

8,400

8,450

8,500

8,550

8,600

8,650

8,700

0 50 100 150 200

M
e

a
s

u
re

d
D

e
p

th
,

M
D

(f
t)

Normalized Oil Content, S1/TOC

S1/TOC % Carbonate

% Carbonate

L
o

w
M

a
tu

ri
ty

o
r

E
x
p

e
lle

d

E
a

rl
y

M
a

tu
re

S
o

u
rc

e
R

o
c
k

Mature /
Stained
Source
Rock

Oil / Gas Production or
Contamination

GeoMark Source Rock Services

218 Higgins Street

Humble, TX 77338 4

(832) 644.1184

info@geomarkresearch.com

September 1, 2010



Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Pseudo Van Krevelen Plot
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Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Kerogen Quality Plot
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Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Kerogen Type and Maturity
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Client: Jackie Reed

Field / Well: R Birney #1

Contact:

GeoMark ID#: RJRE-100808

Source Rock Analyses

R. Birney #1, Harrison County, Ohio

Kerogen Quality Plot

SOURCE ROCK ANALYSES

GEOMARK GEOMARK RESEARCH, LTD.
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Ordered Ro random Values

Project: HH-50970 
Well: Utica Shale Multi Well Cuttings

Sample ID Alginite
(%)

Amorphous 
OM (%)

Other
Liptinite (%)

vitrinite
-like 
(%)

Inertinite
%

Liptinite
Fluores. 

(%)

Solid
Bitumen 

(%)

Oil prone 
(%)

Gas prone 
(%)

Pollen/
Spores

TAI
(Staplin, 

1969)

3402016989 0 95 0 trace 0 0 5 0 95 absent 3

Visual kerogen analysis (volume %, mineral matter free basis)

Comments: Amorphous organic matter (amorphinite) is the dominant organic matter 
type. It occurs as non-fluorescent granular material, often forming interconnected network.  
Solid bitumen is distinct but usually very thin, too small to measure. Vitrinite–like  
particles  were used to measure reflectance and based on 6 measurements, the average Ro
is 1.14%.  In transmitted light, amorphous organic matter is light brown, indicating TAI 3. 
Pollen and spores have not been found. These reflectance values and TAI suggest that the 
organic matter is late mature and within the condensate – wet gas generation zone. 

0.97 1.10 1.10 1.20 1.20 1.25

3402016989 Depth = 
8390-8450

Minimum Ro (%) 0.97

Maximum Ro (%) 1.25

Number of points 6

Standard deviation 0.101

Mean  Ro of vitrinite-
like particles (%) 1.14
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Reflectance  of vitrinite-like particles (%) @ 546nm

Sample: 3402016989
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Ordered Ro random Values

Project: HH-50970 
Well: Utica Shale Multi Well Cuttings

Sample ID Alginite
(%)

Amorphous 
OM (%)

Other
Liptinite (%)

vitrinite
-like 
(%)

Inertinite
%

Liptinite
Fluores. 

(%)

Solid
Bitumen 

(%)

Oil prone 
(%)

Gas prone 
(%)

Pollen/
Spores

TAI
(Staplin, 

1969)

100123856 0 95 0 trace 0 0 5 0 95 absent 3

Visual kerogen analysis (volume %, mineral matter free basis)

Comments: Amorphous organic matter (amorphinite) is the dominant organic matter 
type. It occurs non-fluorescent granular material, often forming interconnected network.  
Solid bitumen is distinct but usually very thin and only occasionally occurs as  larger 
particles with reflectance 0.87 to 1.08%. Occasionally it is anisotropic.  Vitrinite–like  
particles  were used to measure reflectance and based on 5 measurements (only 5 particles 
were found), the average Ro is  1.07%.  In transmitted light, amorphous organic matter is 
light brown, indicating TAI 3. Pollen and spores have not been found. These reflectance 
values and TAI suggest that the organic matter is late mature and within the condensate –
wet generation zone. 

0.97 1.01 1.02 1.11 1.23

100123856 Depth = 
8540-8550

Minimum Ro (%) 0.97

Maximum Ro (%) 1.23

Number of points 5

Standard deviation 0.104

Mean  Ro of vitrinite-
like particles (%) 1.07
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Reflectance  of vitrinite-like particles (%) @ 546nm

Sample: 100123856
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Ordered Ro random Values

Project: HH-50970 
Well: Utica Shale Multi Well Cuttings

Sample ID Alginite
(%)

Amorphous 
OM (%)

Other
Liptinite (%)

vitrinite
-like 
(%)

Inertinite
%

Liptinite
Fluores. 

(%)

Solid
Bitumen 

(%)

Oil prone 
(%)

Gas prone 
(%)

Pollen/
Spores

TAI
(Staplin, 

1969)

100123870 0 75 0 trace 0 0 25 0 75 absent 3

Visual kerogen analysis (volume %, mineral matter free basis)

Comments: Amorphous organic matter (amorphinite) is the dominant organic matter 
type. It occurs as non-fluorescent granular material. It passes into solid bitumen that is 
distinct but usually very thin, too small to measure. Vitrinite–like  particles  were used to 
measure reflectance and based on 4 measurements (only 4 particles were found), the 
average Ro is 0.97%.  In transmitted light, amorphous organic matter is light brown, 
indicating TAI  3. Pollen and spores have not been found. These reflectance values and 
TAI suggest that the organic matter is close to the mature/late mature transition  and 
within the oil and  generation zone. 

0.90 0.97 0.99 1.01

100123870 Depth = 
8610-8620

Minimum Ro (%) 0.90

Maximum Ro (%) 1.01

Number of points 4

Standard deviation 0.048

Mean  Ro of vitrinite-
like particles (%) 0.97
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Reflectance  of vitrinite-like particles (%) @ 546nm
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Operator : State :
API # : County :

Leco Tmax
ODGS samp# api well number Operator Top Bottom Median Age TOC S1 S2 S3 (°C) Checks Pyrogram

2287 BIRNEY ROY 34067201030000 8390 8420 8405 Cutting NOPR 0.33 0.09 0.11 0.42 487 ** 33 127 0.3 27 0.45 TOC  f 100123844
2287 BIRNEY ROY 34067201030000 8420 8450 8435 Cutting NOPR 0.58 0.12 0.18 0.67 448 ** 31 115 0.3 21 0.41   f 100123846
2287 BIRNEY ROY 34067201030000 8450 8480 8465 Cutting NOPR 0.69 0.10 0.17 0.51 508 ** 25 74 0.3 15 0.37   RE f 100123848
2287 BIRNEY ROY 34067201030000 8480 8510 8495 Cutting NOPR 2.55 0.79 0.79 0.50 492 31 20 1.6 31 0.50 TOC  RE hts2p:lts2sh 100123850
2287 BIRNEY ROY 34067201030000 8510 8520 8515 Cutting NOPR 2.88 0.66 0.66 0.55 510 23 19 1.2 23 0.50   RE hts2p:lts2sh 100123852
2287 BIRNEY ROY 34067201030000 8520 8540 8530 Cutting NOPR 2.79 0.79 0.96 0.59 501 34 21 1.6 28 0.45   hts2p:lts2sh 100123854
2287 BIRNEY ROY 34067201030000 8540 8550 8545 Cutting NOPR 2.78 1.10 1.50 1.14 353 54 41 1.3 39 0.42 TOC  lts2p:hts2sh 100123856
2287 BIRNEY ROY 34067201030000 8550 8560 8555 Cutting NOPR 3.12 1.04 0.85 0.68 468 27 22 1.3 33 0.55   hts2p:lts2sh 100123858
2287 BIRNEY ROY 34067201030000 8560 8570 8565 Cutting NOPR 2.85 0.98 1.30 1.15 351 46 40 1.1 34 0.43   lts2p:hts2sh 100123860
2287 BIRNEY ROY 34067201030000 8570 8580 8575 Cutting NOPR 1.55 0.44 0.49 0.55 515 ** 32 36 0.9 29 0.47 TOC  RE hts2p:lts2sh 100123862
2287 BIRNEY ROY 34067201030000 8580 8590 8585 Cutting NOPR 2.43 0.68 0.66 0.62 516 27 25 1.1 28 0.51 TOC  hts2p:lts2sh 100123864
2287 BIRNEY ROY 34067201030000 8590 8600 8595 Cutting NOPR 1.82 0.63 0.46 0.44 509 ** 25 24 1.0 35 0.58   hts2p:lts2sh 100123866
2287 BIRNEY ROY 34067201030000 8600 8610 8605 Cutting NOPR 1.91 0.64 0.41 0.36 512 ** 22 19 1.1 34 0.61 TOC  hts2p:lts2sh 100123868
2287 BIRNEY ROY 34067201030000 8610 8620 8615 Cutting NOPR 0.93 0.28 0.40 0.42 403 ** 43 45 1.0 30 0.41 TOC  n:lts2sh:hts2sh 100123870

Hess Corp.

Notes Ro,% HI OI S2/S3  
S1/TOC

Project No. :

Client ID Formation * Lab ID
Depth () ** PISample

Type
Sample

Prep
RE

TOTAL ORGANIC CARBON, PROGRAMMED PYROLYSIS DATA

Well Name : Utica Shale Multi Well Cuttings

Geochemical Services Group, 143 Vision Park Blvd., Shenandoah, Texas 77384  •  Phone: 281-681-2200  •  Fax: 281-681-0326  • Email: Geocheminfo@weatherfordlabs.com



Company: Project #:

GEOCHEMICAL LOGS - Utica Shale Multi Well Cuttings
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Company: Project #:

KEROGEN QUALITY PLOT - Utica Shale Multi Well Cuttings
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Company: Project #:

KEROGEN QUALITY PLOT - Utica Shale Multi Well Cuttings
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Company: Project #:

KEROGEN QUALITY PLOT - Utica Shale Multi Well Cuttings

HESS CORP. HH-50970 / HH-50970
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Company: Project #:

KEROGEN TYPE - Utica Shale Multi Well Cuttings
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Company: Project #:

KEROGEN TYPE AND MATURITY (Tmax) - Utica Shale Multi Well Cuttings
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Company: Project# :

KEROGEN TYPE AND MATURITY (%Ro) - Utica Shale Multi Well Cuttings
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Company: Project #:

KEROGEN CONVERSION AND MATURITY (Tmax) - Utica Shale Multi Well Cuttings
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Company: Project #:

KEROGEN CONVERSION AND MATURITY (%Ro) - Utica Shale Multi Well Cuttings
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Operator : State :

SRA ID : County :

Median Notes

Well Name Client ID Depth Sample Sample * TOC S1 S2 S3 Tmax ** Meas. HI OI S2/S3 S1/TOC PI ChecksPyrogram

(feet) Type Prep (°C) % Ro *100

34007202060000  1-1 French & Papp 1 007-20206 5710.0 Cuttings NOPR 1.05 0.64 1.59 0.39 444 151 37 4 61 0.29 53295-1-1.RAW
34007202060000  1-2 French & Papp 1 007-20207 5850.0 Cuttings NOPR 1.61 0.91 2.45 0.38 440 152 24 6 57 0.27 53295-1-2.RAW
34007202060000  1-3 French & Papp 1 007-20208 5890.0 Cuttings NOPR 1.42 0.79 2.18 0.36 440 154 25 6 56 0.27 53295-1-3.RAW
34007202060000  1-4 French & Papp 1 007-20209 5935.0 Cuttings NOPR 1.30 0.75 1.94 0.33 434 149 25 6 58 0.28 53295-1-4.RAW
34007202060000  1-5 French & Papp 1 007-20210 6005.0 Cuttings NOPR 1.38 0.66 2.04 0.36 438 148 26 6 48 0.24 53295-1-5.RAW
34007202060000  1-6 French & Papp 1 007-20211 6035.0 Cuttings NOPR 0.41 0.19 0.76 0.21 434 188 52 4 47 0.20 53295-1-6.RAW
34007202060000  1-7 French & Papp 1 007-20212 6085.0 Cuttings NOPR 0.37 0.26 0.97 0.33 446 263 89 3 70 0.21 53295-1-7.RAW
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34067201030000  6-1 Roy Birney 1 067-20103 8375.0 Cuttings NOPR 0.44 0.13 0.27 0.43 337 ** 61 98 1 29 0.33 53295-6-1.RAW
34067201030000  6-2 Roy Birney 1 067-20103 8465.0 Cuttings NOPR 0.68 0.15 0.47 0.38 413 ** 69 56 1 22 0.24 53295-6-2.RAW
34067201030000  6-3 Roy Birney 1 067-20103 8495.0 Cuttings NOPR 2.80 0.66 1.30 0.37 441 46 13 4 24 0.34 53295-6-3.RAW
34067201030000  6-4 Roy Birney 1 067-20103 8515.0 Cuttings NOPR 2.80 0.63 1.19 0.37 439 43 13 3 23 0.35 53295-6-4.RAW
34067201030000  6-5 Roy Birney 1 067-20103 8545.0 Cuttings NOPR 2.65 0.67 1.50 0.37 435 57 14 4 25 0.31 53295-6-5.RAW
34067201030000  6-6 Roy Birney 1 067-20103 8575.0 Cuttings NOPR 1.61 0.37 0.58 0.67 429 36 42 1 23 0.39 53295-6-6.RAW
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TOTAL ORGANIC CARBON, PROGRAMMED PYROLYSIS DATA

CMR ENERGY, LP

Well Name :
OH

Undisclosed
Multiple Well Study

J. Kurek

Fletch Junior

   Notes:  
                                                                                                                                                                                                        Pyrogram: 
     “-1” – not measured or invalid value for Tmax                             *   - comments regarding contamination                                  f            -  flat S2 peak       
     TOC  - Total Organic Carbon, wt. %                                         **  -  low S2, Tmax is unreliable                                               n           -  normal                                         RE       -  Programmed pyrolysis on Rock-Eval instrument                                                                                                                 
     S1 -  volatile hydrocarbon (HC)  content, mg HC/ g rock         Meas. %Ro - measured vitrinite reflectance               ltS2sh   -  low temperature S2 shoulder      EXT     -  Extracted Rock 
  S2 - remaining HC generative potential, mg HC/ g rock           HI - Hydrogen index = S2 x 100 / TOC, mg HC/ g TOC           ltS2p     -  low temperature S2 peak          NOPR  -  Normal Preparation 
  S3 - carbon dioxide content, mg CO2 / g rock                           OI - Oxygen Index = S3 x 100 / TOC, mg CO2/ g TOC            htS2p    -  high temperature S2 peak 
                                                                                                       PI - Production Index = S1 / (S1+S2)                                
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Company: CMR ENERGY, LP Project #: CO-53295

GEOCHEMICAL LOGS - Multiple Well Study
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Company: Project #:

KEROGEN QUALITY PLOT - Multiple Well Study

CMR Energy, LP CO-53295
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Company: Project #:

KEROGEN QUALITY PLOT - Multiple Well Study

CMR Energy, LP CO-53295
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Company: Project #:

KEROGEN QUALITY PLOT - Multiple Well Study

CMR Energy, LP CO-53295 / CO-53295
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Company: Project #: CO-53295

KEROGEN TYPE - Multiple Well Study

CMR Energy, LP
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Company: Project #:

KEROGEN TYPE AND MATURITY (Tmax) - Multiple Well Study

CMR Energy, LP CO-53295
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Company: CMR Energy, LP Project #:

KEROGEN CONVERSION AND MATURITY (Tmax) - Multiple Well Study

CO-53295
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