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CRI
Sample
Number

R519-001
002
003
004
005
006
007
008
009
010
all
012
013
014
015
016
017
018
019
020
021
022

R519-023

Table |
Sample Description

Depth
(Ft.)

6962 (.16-.37)
6982 (.31-.60)
7002 (.36-.56)
7020 (.42-.62)
7040 (.31-.51)
7060 (.46-.70)
7079 (.19-.42)
7099 (.29-.56)
7119 (.39-.62)
7198 (.25-.47)
7218 (.12-.34)
7238 (.20-.42)
7258 (.33-.61)
7278 (.57-.78)
7208 (.46-.74)
7319 (.40-.65)
7339 (.44-.70)
7387 (.37-.55)
7402 (.31-.61)
7422 (.28-.54)
7442 (.26-.47)
7462 (.42-.64)
7482 (.44-.60)

Sample
Identification

Pa-2-1
Pa-2-2
Pa-2-3
Pa-2-4
Pa-2-5
Pa-2-6
Pa-2-7
Pa-2-8
Pa-2-9
Pa-2-10
Pa-2-11
Pa-2-12
Pa-2-13
Pa-2-14
Pa-2-15
Pa-2-16
Pa-2-17
Pa-2-18
Pa-2-19
Pa-2-20
Pa-2-21
Pa-2-22
Pa-2-23



{

GeoChem
Sample
Number

R519-001
002
003
004
005
006
007
008
009
010
011
012

-013
014
015
016
017
018
019
020
021
022

R519-023

Table |1
Density of Core Sample

Density - By
Water Displacement

2.68
2.69
2.64
2.62
2.61
2.46
2.72
2.72
2.73
2.68
2.62
2.69
2.72
2.71
2.70
2.70
2.55
2.66
2.60
2.59
2.44
2.52
2.36



Table 111

GeoChem GA
Sampl.e Well Gross Lithological Description Color
Number Interval Code
RSI9-00I 6962 100% Shale, very slightly calcareous, tabular,
hard, dark gray N3
6982 100% Shale, very slightly calcareous, tabular,
hard, dark gray N3
7002 100% Shale, very slightly calcareous, tabular,
hard, dark gray N3
7020 100% Shale, extremely slight calcareous,
tabular, moderately hard, dark gray N3
7040 100% Shale, extremely slight calcareous,
tabular, moderately hard, dark gray N3
7060 100% Shale, noncalcareous, very slightly
pyritic, tabular, hard, dark gray N3
7079 100% Hicrite, extremely argillaceous,
massive, very hard, medium dark gray N4
7099 100% Shale, very calcareous, anhydritic,
massive to tabular, hard, medium dark
gray N4
7119 100% Shale, very calcareous, anhydritic,
massive to tabular, hard, medium dark gray N
7198 100% Shale, noncalcareous, massive to
tabular, hard, medium dark gray N4
7218 100% Shale, noncalcareous, tabular, hard,
dark gray 3
7238 100% Shale, very slightly calcareous, tabular,
moderately hard, medium dark gray N4
7258 100% Shale, noncalcareous, slightly anhydritic,
tabular, moderately hard, dark gray N3
7278 100% Shale, very slightly calcareous, very
slightly anhydritic, very slightly micromicaceous,
tabular, moderately hard, dark gray N3
R519-015 7298 100% Shale, very slightly calcareous, slightly

anhydritic, tabular, moderately hard, dark gray N3
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i GeoChem GSA
| Sample Well Gross Lithological Description Color
Number Interval Code
|
k R519-016 7319 100% Shale, very slightly calcareous, slightly
anhydritic, tabular, moderately hard, dark gray N3
017 7339 100% Shale, very slightly calcareous, tabular,
moderately soft, dark gray N3
‘ 018 7387 100% Shale, slightly calcareous, very slightly
3 anhydritic, tabular, moderately hard, dark
gray N3
b 019 7402 100% Shale, noncalcareous, tabular, very
e fissile, moderately hard, medium dark gray N&
p;!
L 020 7422 100% Shale, noncalcareous, tabular, moderately
= hard, dark gray N3
' 021 7442 100% Shale, very slightly calcareous, massive
L. to tabular, quartz fractures - partially
' pyritized, hard, grayish black N2
r
‘—'_g- 022 7462 100% Shale, very slightly calcareous, massive
to tabular, very fissile, moderately hard)
grayish black N2
= R519-023 7482 100% Shale) very slightly calcareous, very
I slightly carbonaceous, very slightly
‘ micromicaceous, tabular, moderately hard,
L grayish black N2




Table 1V
Organic Carbon Content

GRI Sample Number Organic Carbon Content (Wt.%)
R519-001 0.7.9
002 0.73
003 1.47
004 2.08
B 005 1.37
B 006 5.37
Fi 007 0.10
008 0.22
009 0.31
P 010 0.60
. 011 1.48
3 012 0.48
» 013 0.40
: 014 0.42
e 015 0.39
{ 016 0.41
017 3.86
018 1.51
019 2.72
020 2.11
021 0.73
022 5.29
R519-023 7.19




Tahle Y - A
Pressure/Vacuum in Container

!
8l
{
i GRI Sample Volume Displacement
Number (cc of water)
r{ RS19-00I 0]
002 Slight vacuum
! 003 0]
| 004 0]
k| 005 0]
- 006 Slight vacuum
‘ 007 112
- 008 Slight pressure
009 31
010 0]
[ all Slight pressure
012 _ Slight pressure
013 Slight vacuum
( 014 Slight vacuum
_ 015 Slight vacuum
016 Slight vacuum
017 Slight vacuum
018 Slight pressure
019 64
020 50
021 a
022 a
RS19-023 Slight vacuum




Table V - B
C1 c7 HYDROCARBON ANALYSES oF AIR SPACE

GeoChem Methane Ethane Propane | sobutane Butane Total Total Total Gas

Sample Cl C2 C3 iCIf nCa C5-C7 Ci-Cc4 C2-C4  Wetness

Number PPM PPM PPM PP{ PEM PPM PPM PPM % iC4/nC4

R519-001 237573 30483 1405 94 232 130 269787 32214 11.9 0.41
002 166854 28512 816 11 34 0 196227 29373 14.9 0.32
003 26204 30987 950 8 25 49 58199 31995 54.9 0.32
004 282142 66608 1661 0 22 0 350428 68286 19.5
005 159600 40702 1358 9 19 0 201688 42088 20.9 0.47
006 43945 27169 478 7 18 0 79718 35773 44.9 0.39
007 151084 3198 87 2 8 0 154377 3293 2.1 0.25
008 264422 10560 300 2 11 0 275293 10871 3.9 0.18
009 254967 11338 319 2 8 0 266632 11665 4.4 0.25
010 129388 34136 1644 18 40 0 165226 35838 21. 7 0.45
011 137133 44621 1432 11 28 0 183225 46092 25.1 0.39
012 23889 10561 663 4 15 0 35128 11239 32.0 0.27
013 1800 254 0 0 0 0 2054 254 12.4
014 168360 36182 2181 61 116 0 206900 38540 18.6 0.52
015 2235 374 41 33 49 0 2732 497 18.2 0.67
016 56162 11332 615 30 48 0 68187 12025 17.6 0.62
017 147234 66821 1523 9 22 0 215609 68375 31.7 0.41
018 209955 49479 1107 13 24 0 260578 50623 194 0.54
019 312496 65805 1528 13 25 0 379867 67371 17.7 0.52
020 279270 63136 1527 13 28 0 343974 64704 18.8 0.46
021 8297 4513 126 8 12 0 12956 4659 35.9 0.67
022 179955 64198 1595 16 27 0 245791 65836 26.8 0.59

R519-023 146554 97699 2599 31 50 0 246933 100379 40.7 0.62
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Table V- C
CI-C7 HYbROCARBON ANALYSES OF CORE NATERIAL

GeoChem Methane Ethane Propane I sobutane Butane Total Total Total Gas

SamplLe Cl C2 C3 iC4 nCL, C5-C7 C1-c4 c2-C4 Wetness

Number PPM PPM PPM PPM PPM PPM PPM PPM % iC4/nCL,

R519-001 11503 13633 1186 20 41 0 26383 14880 56.4 0.49
002 16\001 11187 1361 62 90 0 28701 12700 L,4.2 0.69
003 25747 15070 1609 24 49 0 42499 16752 39.4 0.49
004 18579 22229 1686 17 38 0 42549 23970 56.3 0.45
005 15701 13168 1961 24 45 0 30899 15198 lio.2 0.53
006 9785 35417 1705 14 31 0 46952 37167 79.2 0.45
007 23230 990 171 31 31 13 24453 1223 5.0 1.00
008 12731 3605 600 13 29 0 16978 4217 25.0 0.45
009 13808 2799 452 13 25 0 17097 3289 19.2 0.52
010 2623 2931 748 13 28 0 63Li3 3720 58.6 0.46
Oll 14959 22040 2138 25 58 0 39220 24261 61.9 0.43
012 5128 5019 1840 41 84 0 12112 6984 57.7 O.1,9
013 7039 4548 1539 47 94 0 13267 6228 46.9 0.50
014 10601 5271 1664 45 85 0 17666 7065 39.9 0.53
015 8056 5089 1507 43 79 0 1477L, 6718 45.5 0.54
016 12449 4664 1882 69 130 0 19194 6745 35.1 0.53
017 12135 34131 1869 16 35 0 48186 36051 74.8 0.46
018 37295 27274 1937 19 39 0 66564 29269 4L,.0 0.49
019 15145 25438 1319 17 32 0 41951 26806 63.9 0.53
020 6782 19517 1468 14 30 0 27811 21029 75.6 0.47
021 106588 50110 3904 47 86 0 160735 54147 33.7 0.55
022 45815 65843 33L4 34 66 0 115102 69287 60.2 0.52

R519-023 11904 23941 1251 15 25 0 37136 25232 67.9 0.60



GeoChem

Table V- D
CI-C7 HYDROCARBON ANALYSES or AIR SPACE AND CORE MATERIAL
Methane

Ethane 'Toid

Propane Isobutane Butane Total Total Gas

Sample Cl C2 C3 iCLj nCLI C5C7 Cl-C4 C2-Ct1  Wetness

Number PPM PPM PPM PPM PPM PPM PPM PPM % iClt/ nC4

R519-001 249076 44116 2591 114 273 130 296170 4709LI 15.9 0.42
002 182855 39699 2177 73 124 0 224928 42073 18.7 0.59
003 51951 46057 2559 32 74 49 100673 48722 L18.4 0.43
004 300721 88837 33117 28 55 0 392988 92267 23.5 0.51
005 175301 53870 3319 33 64 0 232587 57286 24.6 0.52
006 53730 62586 2183 21 49 '0 118569 64839 54.7 alf3
007 174314 4188 258 33 39 13 178832 LI518 2.5 0.85
008 277153 14165 900 15 40 a 292273 15120 5.2 0.38
009 268775 14137 771 15 33 0 283731 14956 5.3 0.45
010 132011 37067 2392 31 68 0 171569 39558 23.1 O.116
011 152092 66661 3570 36 86 0 222445 70353 31.6 0.42
012 29017 15580 2503 45 99 0 47244 18227 38.6 0.45
013 8839 4802 1539 47 97 0 15324 6485 L12.3 0.48
014 180500 41453 3845 106 201 0 226105 45605 20.2 0.53
015 10291 5463 1548 76 128 0 17506 7215 41. 2 0.59
016 68611 15996 2497 99 178 a 87381 18770 21.5 0.56
017 159369 100952 3392 25 57 0 363795 104426 28.7 0.44
018 247250 76753 3044 32 63 0 324003 76753 23.7 0.51
019 327641 91243 2847 30 57 0 421818 94177 22.3 0.53
020 286052 82653 2995 27 58 0 371785 85733 23.1 0.47
021 114885 54623 4030 55 98 a 173691 58806 33.9 0.56
022 225770 130041 4939 50 93 0 360893 135123 37.4 0.54

R519-023 158458 121640 3850 46 75 0 284069 125611 44,2 0.61
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TABLE vr

SUMMARY
ORGANIC
MATTER

TYPE

VISUAL KEROGEN ASSESSMENT WORKSHEET
R519 ORGANIC MATTER ongglﬁ%R MATTER|ORGANIC MATYER| MATURATION INDEX ERARONWENT
0&\"@
‘:@“Z*\‘i? S \>°‘6 %
RS 4 éf St
2% v(“\"i“\é‘o@'é"o&

GEOCHEM No.  DEPTH REMARKS
R519-001 6962 H

002 6982 i

003 7002

004 7020 i

005 7040 i

006 7060 i

007 7079 i Wi s

008 7099 H

009 7119 i

010 __| 7198 L

011 7218 i

012 7238 1

013 i

014

015 el ||

016 7319

017 7339 H

018 __| 7387 I

019 7402 0 |
519-020 7422 i




VISUA

TABLE

ASSESSMENT WORKSHEET

R519

TYPE
ORGANIC M

L KEROGEN
OF COLOR OF
ATTER

ORGANIC MATTER

STATE OF
ORGANIC MATTER

MATURATION INDEX IDEPOSITIONAL

ENVIRONMENT

GEOCHEM No. DEPTH

RS19-021 7442
022 7462

RS19-023 __| 7482

REMARKS

SUMMARY
ORGANIC
MATTER

TYPE
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Table VII

VITRINITE ~ REFLECTANCE SUMMARY
SAPLE DEPTH T roruLATION | OF REFLECTANCE REFLECTANCE REFLEGTANCE
NUMBER (feet) SAMPLE READINGS (% Ro) (% Ro) (% Ro)
R519-001 6962.4  CORE NO VITRINITE
R519-002 69826  CORE (1) 40 2.22 2.92 2 56+
ewm oms ©E 4434 3@ 39
R519-004 7020.6  CORE E%; 2% %8% %gg %?é*
R519-005 7040.5 CORE NO VITRINITE
R519-006 7060.7 CORE (1) A 1.90 2.54 2.27*
(2) 16 2.63 3.26 2.79
R519-007 70794 CORE INSUFFICIENT KEROGEN FLOAT
R519-008 7099.6  CORE INSUFFICIENT KEROGEN FLOAT
R519-009 7119.6 CORE El% 45 2.14 2.73 2.49*
2 ) 2.86 3.27 3.06
R519-010 71985  CORE (1) 50 2,04 3.07 2.56¢
R5119-011 7218.3 CORE E :ZL; 4% % g? % Zé% % % g‘
R519-012 72384 CORE E%; S?L % i? %9& %?ﬁ*
R5119-013 7258.6 CORE (1) 8 2.32 3.20 2.69%

* Indigenous Population

STD. DEV.

(% Ro)

0.154

0.213

0172
0.157

0.122
0.173

0.128
0.175

0. &8
0.235

0. 218

0.305

REMARKS
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VITRINITE REFLECTANCE SUMMARY
GEOCHEM TYPE NUMB MINIMUM MAXIMUM MEAN
SAMPLE (D,EF’T")* OF POPULATION  OF REFLECTANCE REFLECTANCE REFLECTANCE
NUMBER L SAMPLE READINGS (% Ro) (% Ro) (% Ro)
RS19-014 7278.8 CORE NO VITRINITE
RS19-01\S 7298.7 CORE 1 36 2,17 2.9S 2.5
2 4 3.12 3.41 3.22
RS19-016 7319.7 CORE (1) 1 1.55 1.55 1.55
2 36 2.16 3.09 2.59*
3 3 3.40 3.76 3.53
R519-017 7339.7 CORE NO VITRINITE
RS19-018 7387.6 CORE Q) 38 1.98 2.84 2.36*
(2) 2 3.12 3.62 3.37 .
R519-019 7402.6 CORE NO VITRINITE
R519-020 7422.S CORE 1 3 1.55 1.82 1.66
2 42 2.02 2.88 249*
RS19-021 74425 CORE INSUFFICIENT KEROGEN FLOAT
RS19-022 74626  CORE 1) 40 1.98 2.71 234
R519-023 7482.6 CORE Q) 40 2.05 2.90 2.48*

* Indegenous

Population

STD. DEV.

(% Ro)

0.182
0.135

0.237
0.200

0.201

0.140
0.220

0.172
0.179

REMARKS
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Table VIII
R519-002 CORE
MONSANTO
NO. OF READINGS =40) 222 234 234 235 235 240 242 243 243 244 244 245 245 249
52 252 253 253 253 254 255 258 259 260 260 261 262 262 262 266 266 2.69
270 273 274 275 276. 282 282 292

POpULATION NO. Of READINGS MIN, Ro{%) MAX. Ro (%) MEAN Ro{%) STD, DEY (%) REMARKS

(1) 40 2.22 2.92 2.56 0.154
24—1
-
o
o -
_Z 1
g 4
u —
&
19 —
u,
RN
WIRLE
m -
P 3
= =1
Z 5
* 7] X X X
A X X X
] X X X
i XXXXXXX
] XXXXXXXXXXX
. X_XXXXXXXXXXX X

IR L R R R L A A R L L A L L L L L L L L L L L N L L N L L L e !
0.0 02 0.4 o2 0.8 10 12 14 16 18 20 22 2A 2.6 28 30 3.2 34 3.6 38 4.0 4.2 44 48 4.8 SO ea 5.4 8.6 s.e

VITRINITE REFLECTANCE HISTOGRAM



VITRINITE REFLECTANCE HISTOGRAM

T - & & 0 ’ oy [y s N i F" c a3 T g I R
R519-003 CORE
MONSANTO WELL NAME
NO. OF READINGS =18) 1.01 216 220 220 222 225 225 228 237 237 238 243 250 2.58
60 264 282 28
_ﬁQ&%LA_T_I_Qﬂ_ NO. Of READINGS MIN, Ro (%6) MAX. Ro (%) MEAN Bo(%) SD, DEY (%) REMARKS
1) 1 1.01 1.01 1.01
(2) 17 2.16 2.83 2.42 0.213
24—1 |
2
0 —
I
VA
a "'
e
m —
e 4
u, 15 =
0 -
A
o | :
P 3
> -1
z 9 -
6 =
> XX X
XX X X X
o X XXX XX XXX
R LI LN L UL UL LU LN L UL LI LN AL LI UL BNLON LN LIS LU LN LN NLON RLON LI LU O L O LA U LI LU L LA L L L L T B U L L O L L LU L L L I
00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 852 54 56 58



READINGS

NUMBER OF

24

21

12

GEOCHEM NO. R519-004 TYPE OF SAMPLE: CORE DEPTH/SAMPLE No. 0206

CLIENT'S NAME  MONSANTO WELL NAME EGSP - PA #2

NO. OF READINGS =35) 2.01 206 211 217 218 220 220 225 226 226 231 231 233 233

35 237 242 243 250 251 251 252 254 255 260 266 293 296 296 3.04 320 3.20
322 323 3.38

NO. Of READINGS MIN. Ro (2%6) MAX. Ro (%) REMARKS
EOPLLATION 2% 201 266 %%L—M S0, DEG L) REMARKS

(2) 9 2.93 3.38 0.157

i X

X X X
’ XX X X
] XXXXXX X X X

XXXXXXXXX XXXX XXX X X
'I'l'l'l‘l‘l'l'l'I'I'I‘I'I‘l'l'l‘l'l'lr]'l'l’l'l'l'l‘l'l‘l'l‘l'l'l‘l'l‘I‘I'I‘I‘I'IW‘I'I'I'l‘l'l'l'l‘l']'l‘l‘l'l‘lﬂ

00 0.2 0.4 (o2 0.8 10 12 14 16 18 2.0 22 2A 26 2.8 3.0 32 34 3.6 38 4.0 42 4.4 4.6 48 5.2 5.4 56 S.e

VITRIN ITE REFLECTANCE HISTOGRAM



NUMBER ©F READINGS

i { -l : { E“%E B — ! JH R ::.._ﬁ, 'p.-..iL« iﬁw»-ni-« b b B .
R519-006 CORE
CLIENT'S NAME MONSANTO WELL NAME

NO. OF READINGS =50) 1.90 213 214 215 215 217
23 225 226 227 227 228 228 233 233 233
248 254 263 263 263 264 266 270 271 273

POPULATION NO. Of READINGS MIN, Ro (%0) MAX. Ro (%)

220 220 221 222 222 222 222 222
233 234 237 238 241 241 243 243
277 277 281 283 292 298 298 3.26

MEAN Ro(%) _ SID. DEV. (%) REMARKS

(D) 34 1.90 254 2.2( 0.122
(2) 16 2.63 3.26 2.79 0.173
24
24
1]
l2—1 t
9: X
a X
6 X
s X
XXxx x XX
XXXXXXX X XXX X
X XXXXXXXXX XXXXX XX
! l'l'ljl'l'l'l'l'I'l'l‘l'l'l‘l'l'l'l'l'l'l'l‘lW'I'I'l'lﬂ'l'l'l'l‘l']'l'l'I'I'l'I‘l'l'I'l'l'l'l'l'l'l'l'l‘l'l‘l'l'l
0.0 0.2 04 07 0.' LO 1.2 1.4 1.8 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 34 3.6 3.8 4.0 4.2 4.4 4.8 4.8 8.2 5.4 5.6 s.e

VITRINITE REFLECTANCE HISTOGRAM



NUMBER OF READINGS

. o T R | - - | |
R519-009 CORE
CLIENT'S NAME _MO&SAMO_ _____________ WELL NAME
NO. OF READINGS =50) 214 230 230 233 234 235 236 236 236 237 237 2.40 240 241
41 243 244 244 245 245 246 247 250 251 251 253 254 254 255 255 255 256
256 257 258 260 261 263 263 263 264 265 2.71 272 273 286 294 302 3.1 327
POPULATION NO. Of READINGS MIN. Ro (%)  MAX. Ro (%) MEAN RQ(%}  SID. DEV. (%) REMARKS
1 45 214 2.73 2.49 0.128
2 5 2.86 3.27 3.06 0.175
241
-
21 —
-
IB:
4
12 =
1 {i
N X X
. XX XXX
. XX XXX
. XXXXXXX
N XXXXXXX X
XXXXXXX X
o X XXXXXXXXX XX X XX
R R R R R R R R R R R L R R L A B L R L A R L e A A R R A R R A N R R R DR R RN R R R
0.0 0.2 04 06 0.8 1.0 1.2 1.4 1.6 1.8 20 2.2 24 2.6 2.8 3.0 3.2 34 3.6 3.8 4.0 4.2 4.4 45 4.8 S,0 S.a 5.4 5.6 S.

VITRINITE REFLECTANCE HISTOGRAM

e



. R = e i - : r o ey P
E7 2l WY s T c b D b e N

R519-010 CORE

CLIENT'S NAME MONSANTO WELL NAME

(NO. OF READINGS =50) 2.04 2 07 214 216 220 223 224 232 234 235 235 235 237 237
239 240 241 244 247 248 252 252 253 254 255 261 264 264 264 265 265 268
268 271 271 271 272 275 275 277 280 283 284 285 285 289 291 291 2.4 3.07

POPULATION  NO, Of READNGS  MIN. Ro (%)  MAX. Ro (%Il  MEAN Ro(%)  SID. DEV. (%) REMARKS.

NUMBER OF REQD NGS

) 50 2.04 3.07 2.56 0.228
_
21 =
13 -
)
12—
9 -
)
6 i
i X |
sl X X XXX
i X XX X XXXXXXX
. X OXXXXX XXXXXXX

XXXXX XXXXXXXXXXXXX X

°"I'I'ITI'[‘I'I'I'I'l'l'l'l'l‘l'l'l'l'l'l'|‘|rl‘l
"6

0.0 0.2 [«2) 08 08

1.0

12

14

18 2.0 22 24 26 2.8 3.0 32 34 36

VITRINITE REFLECTANCE HISTOGRAM

4.0

4.2

44

4.8

3.0

8.4

I‘!']'l'l'I'lrrrr’l‘l'l'l'l'l'l'l‘l'l‘l‘l‘l'l‘l'l‘l'l‘l'lfrrl‘l‘l

5.8
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R5119-011 CORE
CLIENT'S NAME _ MONSANTO WELL NAME _ _ _ o —
&NO OF READINGS =50) 2.05 217 223 225 232 234 234 234 235 236 237 240 241 241
42 243 245 245 248 250 252 252 252 252 254 255 255 255 256 258 258 259
261 263 263 273 2.74. 274 275 280 282 283 284 291 296 3.03 3.08 312 357 3.93

POPULATION NO, OF READINGS MIN. Ro (%) MAX. Ro (%) MEAN Ro(%) SID. DEV. (%) REMARKS

§| g 438 2.05 3.12 2.56 0.235
2 2 3.57 3.93 3.75
241
—
i —
" -
(ZD -
0 1A
< —
Ll
m —
IS =
6 -
o -
Ll 12—
[19] -
b3
= "
x »
e: i o X
- ’ XX
- ' . X XX
o ' - - ‘ X X XX X
1 - XXXXXXX X X
_ ' ' XXXXXXX X X
0 X XXXXXXXXXX XXX XXXXX X
'l'l'l'l'l'l‘l'l‘l'l'l']'l'l'l'I'I'I'I'I'l'l'l'l'l'l'l'l'l'ljl']'l‘]'l'|']‘|'|'|'|'l'|“'|'|'|'|'l'|'l'|'l'l‘['|rl1]
0.0 0.2 04 7] 0.8 1.0 12 ] 1.6 18 20 22 24 2.6 9 3.2 34 3.6 38 4.0 4.2 4.4 48 4.8 3.0 8.2 5.4 8.8 5.8

VITRINITE REFLECTANCE HISTOGRAM



NUMBER OF READINGS

i T r S [ ol . gl bhaad. L. |
GEOCHEM NO. R519-012 TYPE OF sampLE;  CORE DEPTH/SAMPLE No. 2384
CLIENT'S NAME  MONSANTO WELL NAME EGP - PA #2

NO. OF READINGS =40) 2.15 221 224 231 232 234 234 234 234 236 237 237 239 240
42 243 245 246 247 248 250 252 255 256 261 261 263 264 265 268 271 276
278 281 281 284 285 29 309 341

@é&[ﬂ -N_0_1‘£EAQLMQS MIN. %(%) MAX, %09(_%)_ M%( 0)  STD DEV.(%) REMARKS

< 2.15 3.
(2) 1 341 341 341
_
2l
n-
-
12
’ -
¢ X
X
M X X
: XXX X X
X XXXXXXXX XX
XX XXXXXXKXKKKK XX X
°I'l'l'l'l']'Iﬂ‘l'lﬂrl'l'l'lll'I‘I’l‘l'l'l'l'l‘l'l‘l'l'Irl'l'l'l'l'l'l'l'l‘l'l'l‘I'I‘l‘l‘l'I‘I‘l‘]'l‘l‘l‘l'l'I‘I'I‘l
0.0 0.2 0.4 08 0.8 1.0 12 14 16 2.0 22 2A 2.6 _2_8 - 4.2 44 48 48 5.0 8.2 5.4 5.6 8.8

VITRIN ITE REFLECTANCE HISTOGRAM



NUMBER OF READINGS

R5U9-013 CORE

CLIENTtS NAME MONSANTO WELL NAME

(NO. OF READINGS = 8) 2.32 2.362.54 260 265 286 298 3.20

PD,P?U%AUQN NO.' OF READINGS MIN. Ro(%) MAX. Ro (%) MEAN Ro(%)

8 2.32 3.20 2.69

XX X X

0.305

STD. DEV. (%) REMARKS

00

' : XX _X X
LB RN LI LU INLEN LA LU LN NN T L LI LI L L UL O LY O N LI L L L LI N L B
02 04 06 - 08 Lo .2 1.4 1.6 1.8 20 2.2 24 2.6 28 30 3.2 34 36 3

VITRINITE REFLECTANCE HISTOGRAM

THTT
.8

]lll]lll|l]l[l‘l|lll
4.0 4.2 44 4.6 43

1
5.0

AR R
52 54 56 5.8



NUMBER

OF RE@D NGS

GEOCHEM NO.

R519-015

Dot oy bl BB Lo

TYPE OF SAMPLE CORE

CLIENT'S NAME

NO. OF READINGS =40) 217 226 231 232 233 238 241 244 245 246 246 248 250 251
ol 2-52 253 254 254 255 255 263 264 264 264 267 268 271 272 274 275 2.77
280 284 292 295 312 313 321 341

POPULATION

MONSANTO

WELL NAME EGP - PA #

DEPTH / SAMPLE NO.

7298.7

NO. Of READINGS MIN, Ro (%0) MAX, Ro (%) MEAN Ro (%) STD. DEV. (%) REMARKS
(1) 36 2.17 2.95 2.56 0.182
(2) 4 3.12 3.41 3.22 0.135
24
21
1
15
12 ~
1
9
o X
- X
. X
14 X X
- X XX XX
- X XXXXXXXXX X
o = : X XXXXXXXXXXXX XX X X X
R R RN R R R L R LR R R R R N R R N R R R RN R R LR LR RN R RN RN LR RN LR R
00 02 04 06 08 10 12 4 16 18 20 22 24 26 2.8, 30 32 34 36 38 40 42 44 46 48 50 52 54 56

VITRIN ITE REFLECTANCE HISTOGRAM

5.8
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e

NUMBER ©f READ NGS

{

GEOCHEM NO. R519-016 TYPE OF SAMPLE: CORE DEPTH/ SAMPLE NO.  7319.7

CLIENT'S NAME  MONSANTO WELL NAME EGS P- PA #2

&O. OF READINGS =40) 155 216 229 229 233 233 234 236 238 241 242 243 243 247

50 252 252 252 253 254 257 262 262 263 268 270 272 273 274 276 285 290
297 298 299 301 3.09 340 343 3.76

POPULATION  NO. OF READINGS  MIN. Ro (%)  MAX. Ro (%) MEAN RQ(%)  STD. DEV. (%) REMARKS

(1) 1 155 1.55 155
Ezg 36 2.16 3.09 2.59 0.237
3 3 3.40 3.76 3.53 0.200
X
X
XX X
XX XXX X
XXXX X X X X X
' : X X XXXXXXXXXXX XXXXX X X
R R R R R L R R R L L N L L R L RN A A RN R R AN AR R R AR R R R R R R AR RN
00 02 04 ©08 08 10 L2 {4 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 SE€ s

VITRINITE REFLECTANCE HISTOGRAM

.8



[ [ [ . /. L
GEOCHEM NO. R519-018 TYPE OF SAMPLE: CORE DEPTH /SAMPLE No.  7387.6
CLIENT-S NAME  MONSANTO WELL NAME EGSP - PA #

NO. OF READINGS =40) 198 1.98' 207 208 214 218 219 220 221 222 224 227 230 230
32 233 233 233 234 236 237 237 239 241 241 242 242 244 246 247 251 254
255 265 268 273 2.74. 284 312 362

&P’%TM - NoO. Of gEADINGS MIN. Ro (%) MAX. Ro (%) MEAN Ro(%l  STD. DEV. (%) REMARKS

1.98 2.84 2.36 0.201
(2) 2 3.12 3.62 3.37
24
0
P -
Eu....
[>) .
( —
o
x
I8 —
[T
5 A
e
l 12—
@
b3
S -
F 4 9 —
4 X X
N o X XXX
3 o _ 4 X XXX
4 o X X XX XXXXX XX
o X XXXXXXXXXXX. XX X
l|l|l|lT‘l]l'l]l]lll]lll]lllllll|l|l|l]lllllTl|l|lll]lll|l|l|lllll|lll]l[lll]l]l‘l]l]l]r[l|1|l]Illll[lllll]lllll]l]l]
0.0 0.2 04 o8 0.8 1O 12 1.4 1& 1.8 2.0 22 24 2.6 2.8 3.0 32 34 3.6 3.8 4.0 4.2 44 48 4.8 5.0 8.2 3.4 a8 5.8

VITRINITE REFLECTANCE HISTOGRAM



NUMBER ©£ READ NGS

GEOCHEM NO.

., . e, Eood 1

Ro19..0) TYPE OF SAmpLE:  CORE DEPTH/SAMPLE No, /4225

CLIENT'S NAME

NO. OF READINGS =45) 155 162 182

MONSANTO WELL NAME EGSP .. PA #2

.02 2.08 214 216 224 232 232 233 233 233

2 2 2.14 :
36 236 236 240 241 242 244 %44 %44 %gS 246 248 248 251 257 261 261 262

262 263 264 264 268 273 2.76

A7 281 2,83 283 288

A , MIN. Ro (%) MAX. 80 (% A 9 5 REMARKS
No. OF JUADINGS M, 58 1 fp0  MEANRRLA)  STO05Y[)
(2) 42 2.02 2.88 2.49 0.220
24
u:
.
I8
»
X
¢ X X
XX X
X X X
3 XXX X X
X XXX X XX
XK X XKXKX XXXXXXXXXXXX
oolo'l'olz'l'ol4‘l‘ols'l'0llg'l'l‘l'l'I‘I‘I‘l‘l'l'l'l‘l'l'l'l'l‘l‘l'l'l‘l'l'l'l'l'l‘l'l'errl'l‘T'l'l'l‘f‘l‘l'l'l‘l‘l‘l'l'I'I‘IW

1.0 12 I.4 16 18 20 22 24 26 2.8 3.0 32 34 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2

$.4

VITRIN ITE REFLECTANCE HISTOGRAM

5.6

5.8



GEOCHEM NO. R519-022 TYPE OF SAMPLE: CORE DEPTH/SAMPLE NO. 7462.6
CLIENT'S NAME MONSANTO WELL NAME EGSP - PA #2

NO. OF READINGS =40) 198 2.04 205 208 211 212 213 214 222 225 2.26 2.26y 226 2.30
30 231 231 232 233 234 235 235 236 236 237 237 240 244 244 245 247 247
248 251 254 257 2.57. 260 263 271

fOP.ULAIION NO. Of READINGS MIN. Ro (% MAX. Ro (%) MEAN %Q(%l 3D, DEV. (%) REMARKS
O 40 1.98 2.71 2.34 0.172
24
2§ =
w —
o -
z .-
(=]
< —
W
13—
.
W o
= -
W 2=
a . |
3
=
Z
. X
sﬂ : N ‘ . ; XX
i : ' : XX
.l : X XXX X
i ' o X XXXXX
1 | , XX XXXXXXXX
. XXXX XXXXAXXXX X
'I'l'l‘l'l‘l‘l'l'l'l'l'l'l'l'l‘I'I‘Irﬁl'l'l'lﬂ'I'l'l'l‘l'l'l'I'I’lTI'I'l'I'I'I‘I‘I'I'I'l'I'I'I'l'l'l'l'l'l‘l'l'l‘l
0.0 0.2 0.4 08 0.8 .10 1.2 )4 1.6 1.8 2.0 2.2 24 2.6 3.0 32 3.6 38 4.2 4.4 4.6 48 5.0 5.2 5.4 56 5.8

VITRINITE REFLECTANCE HISTOGRAM



A. Weights of Extracts and Chromatographic Fractions

GeoChem
Sample
Number

R5[9-001
003
005
007
009
011
013
015
017
019
020
R519-023

Weight of
Rock Extd.
(grams)

99.5
87.7
96.1
97.2
81.3
99.8
93.4
69.0
99.2
76.5
89.6
99.2

Total.
Extract
(grams)

0.0109

~0.0068

0.0092
0.0061
0:0078
0.0051
0.0076
0.0101
0.0060
0.0052
0.0098
0.0057

Table IX
Summary of C15+ Extraction, Deasphaltening

and Liquid Chromatography

Precipitated
Asphaltenes
(grams)

0.0069
0.0031
0.0026
0.0016
0.0035
0.0024
0.0028
0.0035
0.0015
0.0017
0.0060
0.0022

N-C5 Paraffins- Eluted
Soluble  Naphthenes Aromatics NSO's
(grams) (grams) (grams) (grams)

0.0040
0.0037
0.0066
0.0045
0.0043
0.0027
0.0048
0.0066
0.0045
0.0035
0.0038
0.0035

Noneluted
NSO's
(grams)



NUMBER OF READINGS

pcus: W o ! p— .
GEOCHEM NO. R519-023 TYPE OF SAMPLE: CORE DEPTH/SAMPLE No. [7482.6
CLIENT'S NAME  MONSANTO WELL NAME EGSP- PA #
(NO. OF READINGS =40) 2.05 213 222 223 225 230 231 232 234 235 236 241 241 243
244 244 244 245 247 247 248 249 250 252 253 253 255 256 257 260 261 261
261 265 266 266 2.72. 274 282 290
POPULATION  NO. Of READINGS  MIN. Ro (%)  MAX. Ro (%)  MEAN 80 (%)  SID. DEV (%) REMARKS
(1) 40 2.05 2.90 2.48 0.179
]
2
o -
|5:
i
12 —
i
]
_¢
5: X
n XX
o] X XXX X
- X XXXXXX
- X XXXXXXXXX
O ||l||T]!1"|ll|l(I‘llllllllTIll[|||([lll]“X'IV‘IGY\’IY‘I]y“TX:Y‘QY\:Y‘:Y‘;Y‘:Y‘;Y‘I;Y‘I’ly\ll|1||l||||l||ll||(lll(lljlllIll LA D O 2t |
0.0 0.2 04 [eX 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 . 26 2.8 3.0 3.2 34 3.6 3.8 4.0 4.2 44 4.6 4.8 5.0 5.2 3.4 8.6 3.8

VITRIN ITE REFLECTANCE HISTOGRAM



B. Concentration of Extracted Materials In Rock

GeoChem
Sample
Number

R519-001
003
005
007
009
011
013
015
017
019
020
R519-023

Total
Extract

(ppm)

110
478
96

Hydrocarbons
Paraffin-
Naphthene Aromatic
(Pppm) (Ppm)

Preciptd.
Total Asphaltene

(ppm) (ppm)

69
35
27
16
43
24
30
51
15
22
67
22

Nonhydrocarbons
Eluted Noneluted
NSO's NSO's Total
(Ppm) (Ppm) (ppm)
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C. Composition of Extracts
Hydrocarbons Nonhydrocarbons

GeoChem Paraffin- Eluted Noneluted Precipitd.
Sample Naphthene Aromatic NSO's NSO's Asphaltene
Number % % PN/Arom % % % Asph/NSO
R519-00i 63.3

003 45.6

005 28.3

007 26.2

009 44.9

011 47.1

013 36.8

015 34.7

017 25.0

019 32.7

020 61.2
R519-023 38.6

HC's
%

HC/Non HC
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Table X
BIOSTRATIGRA PRY

PA-2 WELL
ALLEGHENY COUNTY, PENNSYLVANIA

Twenty three (23) samples of core chips were studied by standard Palynologic methods.
Detailed age determinations were not possible because of the poor preservation of the
palynomorphs.

Although the kerogen was a dark brown, palynomorph silhouettes were distinctive
for large portions of the kerogen and kerogen biofacies could be determined. In this
520" stratigraphic interval there were four influxes of the Tasmanites biofacies al -
though there were no thick accumulations. There is a single sample which may
represent deposition terrestrial or transitional environments. All other samples
were deposited in marine conditions.

AGE

Ages could not be determined for these samples because of their high thermal maturity.
Corrosion around secondary crystal growth (especially pyrite) within the spores fur-
ther worsened spore preservation. Chitinozoans were seen only in silhouette and the
preservation of their ornamentation is too poor to make species identification possible.
No acritarchs or scolecodents were seen in these samples. The leiospheres, sphero-
morphs, and Tasmanitesretained their general morphologic Identiffcattons but are not
useful for age determination.

ENVMONMENTS AND KEROGEN ACCUMULATION

The oldest sediments represented in this core were deposited in Tasmanites-rich
near shore marrne environment. There is a strange, three-dlmenstonal kerogen in
this sample that may represent degraded Tasmanites, but the.preservationis too

-bad that it obscures the original shapes. In the distribution table it is counted under

Unidentifiable? Plant Debris.

The Tasmanites-rich sediment from 7482' to 7462' are succeeded by a more terrestrial
facies rich in woody debris and poor in marine debris (at 7442') which is succeeded

by a rich Tasmanites layer 7422' and a 41' section with some Tasmanites (7339’ to
7402").




This was succeeded by deposition of terrestrial debris in a marine environment
(7238 to 7319'). A limited Tasmanites facies (7218) was succeeded by possible
terrestrial sedimentation of very limited quantity and diversity (7198'). Thiswas
followed by deposition of terrestrially derived kerogen (7079' to 7119').

A Tasmanites interval of varying strength followed (7002 to 7060') although the
quantity of Tasmanites material which accumulated did vary with the strata at 7002'
and 7060' appearing to be richer in volume precent Tasmanites than the intervening

strata.

The uppermost strata sampled were rich in leiospheres and spaeromorphs as well
as inwoody debris. They represent marine, near shore deposition.



g o

PA-2 WELL

ALLEGHENY COUNTY, PENNSYLVANIA

FIRST CYCLE PALYNOMORPHS SECOND CYCLE PALYNOMORPHS
| < o W . ) Y
o < Y
&y &8 RATIONALE 5 & X RATIONALE
A & X & P
A D) \C o )
GEOCHEM No. DEPTH
R519-001 |6962-7442 U Gross similarities to other
-021 Upper Devonian strata.
R519-022 7462 U Presence of spores with grapne
or M shaped processes
R519-023 7482 U Stratigraphic location
lor M
BETDevonian
U Upper

M Middle
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PA-2 WELL

ALLEGHENY COUNTY, PENNSYLVANIA

FIRST CYCLE PALYNOMORPHS

NONMARINE

RESTRICTED
MARINE

MARINE

SECOND CYCLE
PALYNOMORPHS

GEOCHEM No. DEPTH

R519-001 6962 300 67 2 t 31
R519-002 6982 300 85 1 t 14
R519-003 | 7002 300 8 1 51 39 1
R519-004 | 7020 300 88 3 1 8
R519-005 | "7040 300 85 1 3 11
R519-006 | 7060 300 89 t 11 t
R519-007 7079 300 89 1 10
R519-008 | 7099 300 92 2 6
R519-009 7119 300 90 t t 10 t
R519-010 | 7198 76 1009 the orpy iden iftablg mater{lal is | gody debrts
R519-011 | 7218 300 | 26 t 66 8
R519-012, | 7238 300 84 2 3 11 t
R519-013' | 7258 300 97 3 t
R519-014 7278 300 96 3 1
R519-015 7298 300 97 1 2
R519-016 9319 300 98 1 1
R519-017 7339 300 77 1 14 10
R519-018 | 7387 300 95 2 t 3
R519-019 7402 300 78 4 3 18
R519-020 7422 300 27 1 21 49 -t
R519-021 7442 300 90 1 9 "t
R519-022 7462 ,300 71 1 6 14 7
R519-023 7482 300 50 | 15 2 30 3

R N — e —




be

_'a‘j

Table Xl

FINE PARTICLE SIZE ANALY SIS OF KEROGEN
from the-
PA-2 WELL

ALLEGHENY COUNTY, PENNSYLVANIA

Histograms produced by measurements of kerogen particles using the 200 um aperture
tube of a Coulter Counter TAIl were made on kerogen recovered from core chips of
eight (8) samples fromthe PA-2 Well, Allegheny County, Pennsylvania.

samples were processed according to the standard procedures (Appendix B) to avoid
particle size reduction due to processing. The kerogen in this sampleis, however,
very mature, and even the best of materials are not well preserved. There may
have been some particle size reduction due to biochemical 'changes in the kerogen,
thus, the sizes measured here represent the kerogen as it now is rather than kerogen
as it was deposited.

Studies of other wells in the black shales indicated there were a minimum of twenty-
eight different kinds of kerogen. This artificial classification includes more mature
equivalents of less mature, better preserved kerogen facies (Appendix A). In the
PA-2 Well all the kerogen is very mature, and the types of kerogen that are identi-
fiable arelimited. The kerogen as it was originally depostted may have been more
diverse; differentiation and perception of the diversity have been lost with increasing
thermal maturity.

Detailed examination of kerogen strew slides reflected the limited diversity of the
kerogen as it now appears. The kerogen distributions and types relative to accumulation
in size channels aresummarized on the grid sheets.

Samples for kerogen/Coulter analysis for the PA-2 Well . test the applicability of the
histograms for distinguishing wood-etch and Ta.smanites-rich samples by using the
Coulter, produced size frequency histogramse.

Aswas seen in the PA-1 Well, .there has been a shift in the form of the Tasmanites-
rich histograms. Instead of being represented by a flattened histogram, the Tasmanite-
rich facies at this maturity tends to produce a histogram which appear tobe normally
distr-ibuted, The maximum accumulation for the Tasmanites facies appears to fall

from 20 um to 40 um which serves to dlsttnguish it from the normal distributions
characterizing large quantities of very fine amorphous material ( type 09) seen el se-
where in the basin.

The samples can be loosely grouped as 1) samples have large amounts of Tasmanites
2) samples have large amounts of wood, and 3) samples that are mixtures of wood and
Tasmanttes, (See-attached Figure).



All of the cumulative frequency curves have similar forms. The means of the
relative cumulative frequency curves are distinctive and may be useful for different-
iating kerogen types at this maturity.

The samples which contain large quantities of Tasmanites and Tasmanites debris
(021, 022 and 023) have the greatest means on their relative cumulative frequency
curves (r.c.f.) (36 um, 27 um and 36 um respectively).

The samples that contain a large amount of woody debris (011, 018, and 020) have
smaller values for the means of their r, c.f. 1s (13 urn, 17 um, 20 urn).

Samples that has a mixture of woody and Tasmanites debris (019) has a meanr. c.f.
of 26 urn intermediate between the other two groupings of r, c.f. 's as would be expected,

sample 006 is also a mixture of some woody and a large quantity of Tasmanttes-like
debris (051), but for some reason, its type 05 kerogen is finer in size than that of
the underlying samples such that its r. c.f, mean is 17 urn, different from the pattern

-based on the underlying samples.

L In conclusion, kerogen facies that are mature have different histograms thanthey
would have, were they immature.

In a sequence of strata in which the kerogen alternates from woody-rich to Tasmanites-
rich, the mean size as read from the relative cumulative frequency curve may serve
to differential samples rich in woody material and samples rich in Tasmanites.
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ABR

OPERATOR

8-1-79

DATE

AiM PLE No. R519-006

MENTS:
.]fVPE

RANGE — — — — — — — — — — — — — — — — — —

1SAA—y — — — — — — — — — — — — — — SIZE

161
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= (OUITER COUNTER® Model Té& T, Worksheef

m&m"‘n’ﬁ? Ceo Chem # /R51,§—011 “Sample 10
ELECTROLYTE % Na PO, ). DISPERSANT
EOUIPMENT A I SERIAL 1652 Arlgzr. CALISE_?ATIOI}\I zait +[A| A
ORGANIZATION
50 | 11007 | LATEX ? n? 1 Al 170
orerATOR D.N.R. DATE 200 MICROSPHERES 10.11 3.2| 170
Az _(382)* 2 (WZ.wi) For Model T
K= d;/ 2" +JIA 1.613.2 A ‘i‘;; y?
A CALIS. A 174.2:169.7 A \d Y
FOR MODEL T APERTURE DIA] 50 200 SAMPLE DATA
Geometric Mean,u3 Volume a3 Diameter A Channel (Wi 5D 20n
, .00575 .004091 198 &A1 72nn
.0115 .008181 .250
.0231 .01636 .315
.0462 .03272 .397
.0925 .06545 .500
1851 .1309 .630 1
.3702 .2618 .794 5
.7405 5236 1.00 3
1.481 1.047 1.26 4
2.962 2.094 1.59 E
5.924 4.189 2.00 fi
11.85 8.378 2.52 7 1 --
23.70 16.76 3.17 P 2 —-
47.39 3351 4.00 9 3 6.9
94.78 67.02 504 | 10 4 8.0
189.6 1340 635 | 11 5 '10.1
379.1 268.1 8.00 [ 12 6 113.0
75B.3 536.2 10.08 | 13 7 13.7
1516. 1072. 12.7 14 e} 13.3
3033. 2145, 160 | 15 o ,10.7
6066. 4289. 20.2 16 10 9.8
12.13x 103 8579. 25.4 11 6.9
24.27 x 103 17.16 x 103 32.0 12 4.4
48.54)( 103 3431 )(103 40.3 13 ‘1.8
97.18)( 103 68.63)( 103 50.8 14 1.0
194.4 x 103 137.3x 103 64.0 15 0.4
388.7 x 103 274.5)( 103 80.6 Hi 0.0
7774 x 103 549.0)( 103 101.6
1.555 x 106 1.098)( 106 128.
3.109)( 106 2.196)( 106 161.
6.219)( 106 ,4.392)( 106 203.
12.44 x 108 8.784)( 106 256.
24.88 x 106 17.57 x 108 322. -
49.75x 106 35,14 x 106 406.
99.50 )(106 70.27 x 106 512.
199.0)( 106 140.6" 106 645.
398.0 x 106 281,1 x 106 812.
796.0 x 106 562.2 x 10° 1024.

4221008
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AMPLE No.
(; MENTS:
| TvPE

R519-011,

j ”SUAL :_C ———————————————
T84

DATE

8-1-79

SIZE
40C 504 635 800

RANGE

‘008 127

OPERATOR  ABR

®D 202 254

32.0 403

50.8 640

10.6 1016

EOI

¢ aL
% ., ENTAGE

10

13

14 |13

11

10

7EI «CENTAGE

10

13

14 |13

11

10

sroM COULTER
i

¢
L.
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mefiliae COULTER COUNTER® Model T T, Worksheet

43¢ paTTMORE pd Geo Chem #  R519-OIB .+  Sample 10

HOUSTOR, TEXAS T7043

eLecTroLYTE 4% (Na PO, ) DISPERSANT .
271
EQUIPMENT TA |1 SERTAL 1652 AD;:;:r. Eﬁ; CAL|§AR¢;|O F(;eig. wo+IA A
ORGANIZATION
50 |1 11007 | ATEX ? Nno A . Al 170
OPERATOR DN R DATE 200 2400 MICROSPHERES 10 11 7 3 2 170
3 v 7@;25(&)—3 2 W, Wik 51 Model T
2" tla 1.613.4 Ar (AT (W
k=d4) =& CALIB. A 174.2j169.3 F2=(3) 2wl A
FOR MODEL T APERTURE DJA 50‘ 200 SAMPLE DATA
GeometricMean)&“’“ Volume }-L3 Diameter A4 Channel (WI 50 200
L00E75 .004091 198 50l ?2n
.0115 .008181 .250
.0231 .01636 .315
.0462 .03272 .397
.0925 .06545 .500
.1851 .1309 .630 y
.3702 .2618 7% 9
.7405 5236 1.00 3
1.481 1.047 1.26 4 _
2.962 2.094 1.59 5
5.924 4.189 2.00 &
11.85 8.378 2.52 7 1 - -
23.70 16.76 3.17 0 9 -
47.39 3351 4.00 g 1 4.2
94.78 67.02 5.04 | 10 A 5 2
189.6 134.0 6.35.| 11 5 6.5
379.1 268.1 8.00 | 12 6 8.8
158.3 536.2 10.08 | 13 7 10.6
1516. 1072. 12.7 14 R 12.0
3033. 2145, 16.0 15 o 12.0
6066. 4289. 20.2 16 10 13.0
12.13.103 | 8579. 25.4 1 11 6
24.27.108 17.16 x 103 32.0 1? 8.5
48.54 x 103 34.31 x 103 40.3 13 -5 -4
"~ 97.18..03 68.63 x 103 50.8 11 o it
194.4 x 103 '37.3.,03 64.0 1e 0.0
388.7.,03 274.5 % 10.3' 80.6 1A 0.0
777.4x 103 549.0 x 103 101.6
1.555 x 106 1.098.106 128.
3.109 x 106 2.196 x 106 161.
6.219 x 106 4.392.,06 203.
12.44 x 106 8.784 x 105 256.
24.88 x 106 17.57x 106 322.
49.75 x 106 35.14 x 106 406.. )
99.50 x 106 70.27.106 512.
199.0x 106 140.6 x 106 645.
398.0x 106 281.1 x 106 812.
196.0 x 106 562.2 x 108 1024.

4221008




.APLE No. R518-018.1 B DATE 8-1-79"' OPERATOR _"ABR_
30 AMENTS:

| TYPE

-VISUAL —r— — — — — — — — — — — — — _ SIZE RANGE — — — — — — — — — — — — — — — — — .l
794 IOC Lee 139 200 252 3.177 ",00 X504 83% aoo 10.08 R7 ®BO 202 234 320 403 508 640 R0€ (OL5 |28 6§

01

02 j 112 2
I o3

—_—

04
05
06

r-r-

.25
26
27 1] 3/7|8|7| 76|63
{28 i
;g%_'é'ENTAGE 4| 5|79 |1112|1213| 12 9|5

gédﬁENgSLGJETER 4| 5719 |.N1211213| 12| 9|5 | 2

LS,



| ATTED ®
unddiiae. COULTER COUNTER® Model Ta T, Worksheet
Mo, TEnAs Troks CeD Chem # ~R519-019 = .Sample ID
ELECTROLYTE 4% (Na PO') )c DISPERSANT -
FOUIPMENT 1A SRR qemp o N cAcERRrON T L ow teial A
ORGANIZATION 50 11m7 | ATEX os 1 f 170
I hsiaaliia D-N-R. PATE 200 | 2400 MICROSHERES 10.11 3.2/ 170 b
Extremely small amount of Sample
B Present
[ af 5w A 1.6 37 Az (-3% )3 2M,- W) eormodelT
& ¥ =d 'y CALIB. A 1742 169 3 & =(§—; )® 2(W2.W\) For Model T,
- FOA MODEL T aPE RTURE DIAL 50 20( SAMPLE DATA
Geometric Mean,ua‘ Volume M3 Diameter AL Channel (WI 50 nn
.00575 .004091 198 ROl ?nn
.0115 .008181 .250
.0231 .01636 .315
.0462 .03272 397
.0925 .06545 .500
1851 .1309 630 1
.3702 .2618 794 9
.7405 5236 1.00 ‘o
1.481 1.047 1.26 4
2.952 2.094 1.59 c
5.924 4.189 2.00 a
11.85 8.378 2.52 7 1 -
23.70 16.76 3.17 Q 2 .-
47.39 33.51 4,00 q 1 25
L 94.78 67,02 504 | 10 A 3.8
189.6 134.0 6.35 1 5 4.8
379.1 268.1 8.00 | 12 6 6.3
758.3 536.2 10.08 | 13 7 7.1
1516. 1072. 12.7 14 f 7.8
3033. 2145, 16.0 18 Q 8.0
. § 6066. 4289. 20.2 16 1 95
Cﬁ 12.13x 103 | 8579 25.4 1 0.8
24.27 x 103 17.16 x 103 32.0 1? 13.2
48.54 x 103 34.31 x 103 40.3 13 1.2
97.18x 103 68.63x 103 .50.8 14 8.4
L 194.4 x 103 137.3x 103 64.0 1E g 92
388.7 x 103 274.5 x 103 80.6 16 2.5
_ 777.4 x 103 §49,0 x 103 101.6
I 1.555 x 106 1.098 x 106 128.
3.109 x 106 2.196 x 106 161-
. 6.219 x 106 4.392 x 106 203.
12.44 x 106 8.784 x 106 256.
24.88 x 106 17.57 x 106 322. -
49.75 x 106 35.14 x 106 406.
99.50 x '0° 70.27 x 106 512.
199.0x 106 140.6 x 106 |, 645.
298.0 x 106 281.1x106 812.
796.0 x 106 562.2 x 106 1024.

4221008



SWMPLE  No.
Cl MMENTS:
TYPE

R519-019

400 504 635

SIZE

RANGE

OPERATOR

ABR

ao0 Jo.os 127

O 202 25,4

32,0 403 508 640

‘0.6 1018

1l

:m\
L

27

‘| 28

T TAL
£ CENTAGE

g8 |"\0

10

13|11/ 815

Bl .CENTAGE

FROM COULTER

10

13|11 85

1ZS

1
161



20
1]

irat

ﬁes.

@ COULTER COUNTER® Model T& T, Worksnegt

o T Trony 6eo Chem ¢ ‘ps519.9290 Sample 1D
ELECTROLYTE 4% (Na PO») ) . DISPERSANT <
EQUIPMENT A 11 SerfaL 1650 Pr;r?:- ﬁor CAL|DB§TAAT|ON PD?IrIt.. w [+]A| A
ORGANIZATION
50 [ 11007 I ATFYX ? 02 1 A 170
operaTor D.N.R. PATE 200 | 24nn| MICROSPHERES 1011 3.2(170.3
Extremely Small .Amount of Sample
Az _(92)° 2(w=2.-wW1 For ModelT
3@ TTa 1.63.9 arclah) 2OvE
k=dy/ TA CALIB. A 174.2;169.3 £ -(2) 272 For model T4
. .2, . |
FOR MODEL'r [APE RTURE DIA|. 50‘ 200 SAMPLE DATA
GeometricMeam)-lE Volume M3 Diameter A Channel (WI 50 ?20)n
.00575 .004091 198 5n 1 20N
.0115 .008181 .250
.0231 .01636 .315
.0462 .03272 .397
.0925 .06545 .500
1851 .1309 .630 1
.3702 .2618 794 o
.7405 5236 1.00 2
1.481 1.047 1.26 4
2.962 2.094 1.59 £
5.924 4.189 2.00 £
11.85 8.378 2:52 7 1
23.70 16.76 3.17 Q 2
47.39 33.51 4.00 Q9 3 1.3
94.78 67.02 504 | 10 A 1.8
189.6 134.0 6.35 | 11 5 3.4
379.1 268.1 8.00 | |2 6 5.8
758.3 536.2 10.08 | 13 7 8.6
1516. 1072. 12.7 14 Q 12.5
3033. 2145. 160 | 1& aQ 13.9
6066. 4289. 20.2 16 10 14.
12.13x 103 8579. 25.4 -1 11 Q
24.27 x 103 17.16x 103 32.0 17 10.0
48.54 x 103 34,31 x 103 40.3 K 8.3
97.18 x 103 68.63)( 103 50.8 14 2 4.9
194.4 x 103 137.3x 103 64.0 15 2.0
388.7 x 103 274.5x 103 80.6 16 10
777.4 x 103 549.0 x 10 3 101.6
1.555" 106 1.098 x 106 128. .
3.109x 106 2.196 x 106 [ 161
6.219 x 106 4.392 x 106 203.
12.44 x 105 8.784 x 106 256. .
24.88 x 106 17.57 x 106 322.
49.75 x 106 35.14 x 106 406.
99.50 x 106 70.27)( 106 512.
199.0x 106 140.6 x 106 645,
398.0x 106 281.1 x 106 812.
796.0 x 10 562.2 x 106 1024.




2
;

A..PIE No. '85'19-020'
%"MENTS:

1 TYPE

7 "/SUAL ---11
- J94 o0 L8613 g0 252

317

DATE

8-1-79

SIZE RANGE

400 504 638

aoo 1008 127

wo 202 ES4

OPERATOR

32.0 402

ABR

808 640

80.6 |0Ls

101

)2

o

V3

4

Hjs

16

: 1

W

4
.

e

: '18

RS

.
~—
N

IN

T AL
E ENTAGE

ni2

13

14

14

12

10

;é%l “ENTAGE
'ROM COULTER

13

14

14

12

10(

128

|
161



I COULTER COUNTER® Model Te T, Worksheet

S i Gea Chem ¢ peyg_gpy ¢ Sample 1D
ELECTROLYTE 4% (Na PO,-) ) . DISPERSANT <
EOUIPMENT TA | | SERTAL 1652 /TDF?Z.T ﬁg CALISE?XIO\I pDeg w + 1A A
OR
CANIZATION 50111007 IATEX | 202 & |1 6170
oreraTor D.N.R. AT 200 | 2400 MICROSHERES 1011 | 7 | 3.2/ 170
Az (82 w2 (W2 JWI1) For Model T
a2 PN 1.6 3.2 ’;;_i‘;;;s ) el
= A CALIB. A 174.2 :169. Y .
FOR MODEL T APERTURE DIA| B0 20( SAMPLE DATA
Geometric Mean AL 3 Volume }-L3 Diameter M Channsl (W) 50 200
.00575 .004091 1980 BNl M
.0115 .008181 ,250
0231 .01636 .315
.0462 .03272 .397
.0925 .06545 .500
1851 .1309 .630 1
.3702 .2618 794 5
.7405 5236 1.00 2
1,481 1.047 1.26 A
2.962 2.094 1.59 I
5.924 4.189 2,00 f
11.85 8.378 252 7 1
23.70 '16.76 3.17 0 2 .
47.39 33.51 4.00 9 3 0.4
94.78 67.02 504 | 10 4 0.7
189.6 134.0 6.35 | 11 5 1.2
379.1 268.1 8.00 | 12 6 2 7
758.3 536.2 10.08 | 113 7 39
1516. 1072. 12.7 14 o 5.7
3033. 2145. 16.0 1E h 75
6066. 4289. 20.2 16 1 10.7
12.13x103 8579. 25.4 1 11 &5
24.27 x 103 17.16 x 103 32.0 12 12 4
4354y 103 34.31 x 103 40.3 12 125
97.18 x 103 68.63 x 103 50.8 14 12 2
194.4 x 103 137.3x 103 64.0 1E 11.3
388.7 x 103 274.5x 103 80.6 16 7 6
777.4 x 103 549,0 x 103 101.6
1.555 x 106 1.098 x 106 128.
3.109 x 106 2.196 x 106 161,
6.219 x 106 4.392 x 106 203.
12.44 x 106 8.784 x 106 256.
24.88 x 106 17.57 x 3056 322. -
49.75 x 106 35.14 x 108 4086,
99.50 x 10€ 70.27 x 106 512.
199.0 x 100 140.6 x 106 645.
398.0 x 106 281;1 x 100 812.
796.0 x 106 562.2 x 10° 1024.

4221008



(APLE No. IR519-021

AMENTS:
TYPE

DATE

8-1-79'

VISUAL ——

794 100 L26

wi e .

Do

52

17

4

1o

00 304

€235 |

SIZE
800

RANGE

10015 12.7

OPERATOR

/ABR -

60

202 54 3

20_40% 558 640

061016 (28 161

6/ 10

12.

12

13

12

11 18

27
28

1
TOTAL
a‘?- '‘CENTAGE

12

12

13

11 .8

,L

tCENTAGE
F OM COULTER

12

17

13

11y 8
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[

= e

euﬁneﬁf ‘ ﬁé:’?ﬁis 3. y ®
mgra . COULTER COUNTER® Model Te& Ty Workshest
o T o Geo Chem ¢ poygogop . Sample 10
ELECTROLYTE DISPERSANT -
4% (Na PO, ). i
EQUIPMENT TA 11 SERTAL 1652 Aoyinzr, ﬁl%r CAL|SE¢AT|O l;a:fat +A A
ORGANIZATION 50 | 11007 LATFX 2 o1 1 6l 17-Q
°PERATOR DNR. PATE 200 | 2400 MICROSHERES 10.11 3.2 170
Az (82’ 2(WZ'W.§ For Model T
ViIEN t1a 1.613.2 A (:’,‘,)r PO
k=d A CALIB. A 174.2{169.3 }rﬁ(g) 27277 For Model T,
FOR MODEL T APERTURE DIA| 50 200‘ SAMPLE DATA
Geometric Mean,u3 Volume }-43 Diameter &4 Channel (W) 50 200
.00575 .004091 198 sn | 200
.0115 .008181 .250
0231 .01636 .315
.0462 .03272 .397
.0925 .06545 500
1851 .1309 .630 1
.3702 .2618 794 9o
.7405 .5236 1.00 3
1.481 1.047 1.26 4
2.962 2.094 1.59 £
5.924 4.189 2.00 A
11.85 8.378 2.52 7 1
23.70 16.76 3.17 n ) -
47.39 3351 4.00 9 3 0.5
94.78 £7.02 504 | 10 4 .0.S
189.6 134.0 6.35 | 11 5 .7
379.1 268.1 8.00 | 12 6 3.4
758.3 536.2 10.08 | 13 7 '5.9
1516. 1072. 127 | 14 9 9.7
3033. 2145. 160 | 1& b 12.0
6066. 4289. 20.2 16 1) 134
12.13x103 8579. 25.4 1] 11 8
24.27 x 103 17.16 x 103 32.0 19 13.0
48.54 x 103 34.31x 103 40.3 113 12.2
97.18 x 103 68.63 x 103 50.8 14 Q 4
184.4 x.103 137.3x 103 64.0 15 4.7
388.7 x 103 274.5 x 103 80.6 16 2.2
777.4x 103 549.0 x 103 10t.6
1.555x 106 1,098 x 106 128.
3.109 x 106 2.196 x 106 161.
6.219" 106 4.392" 106 [ 203
12.44 x 106 8.784 x 106 256.
24.88 x 106 17.57 x 106 322. ..
49,75 x 10° 35.14" 106 408,
99.50 x .106 70.27 x 106 512.
199.0x 106 140.6 x 106 645.
398.0 x 106 281.1"106 812.
796.0 x 106 562,2 x 106 1024.




PO .

:[..IPLE No. . R519-022 . DATE 8-1-79 OPERATOR ABR

irENT&
TYPE
SUAL ! SIZE RANGE

J¥L 100 L 153 oo (34 317 400 504 35 800 1008 121 L 202 254 320 443 508 €40 806 (016 4

I
fL
193

e
2 EnTace 11al2| 3| 6/10]121312 [13|12| 8|5 | 2
EbﬁENESSETER 1| 1|21 3|6 (10|12 122 [13]12| B|5 | 2

&

)
L



[

i i

r?ﬁﬁmﬁ

G > ®
umgieiiae. (QUITER COUNTER® Model T& T, Worksheet
el S 620 Chem #  incy9 023 “Sample 1D
ELECTROLYTE 1% (Na PO,) ) . DISPERSANT =
CUPET gy S e g |t [PEmrol W weml
ORGANIZATION
50 1 11007 | ATEX 2 02 1 /179
oreraTor D.N.R. PATE 200 | 2400 |MICROSHERES 10.11 2 170
250m Sieved Usd
A2 -(8%23y* 2 (Wz-W,) For ModelT
we a2 £1a 1.613.2 ’:\;_tgza e
A CALIS. A 174.21169.3 A C\G, ’
FOR MODEL T aPE RTURE DIA, 50 200 SAMPLE DATA
Geometric Mean AL Volume }13 Diameter 44 Channel {WI EN 200
.00575 .004091 198 BNl ?n
.0115 .008181 .250
.0231 .01636 .315
0462 .03272 397
.0925 .06545 .500
1851 ©.1309 630 1
3702 .2618 794 2
7405 5236 1.00 2
1,481 1.047 1.26 4
2.962 2.094 1.59 E
5.924 4.189 2.00 £
11.85 8.378 2.52 7 1 —
23.70 16.76 3.17 5 —
47.39 3351 4.00 9 3 1.0
94.78 67.02 504 | 10 4 1.5
1B9.6 134.0 635 | 1] 5 2.0.
379.1 268.1 BOO | 12 6 3.3
758.3 536.2 1008 | 13 7 4.4
1516. 1072. 127 | 14 D 5.6
3033. 2145. 16.0 15 6.6
6066. 4289. 20,2 16 | 4 0.3
12.13x103 | 8579. 25.4 ) n 7
24.27 x 103 17.16x 103 32.0 19 13.0
48.54 x 103 34.31><103 40.3 13 13.0
97,18 x 103 68.63 x 103, 50.8 14 11.'9
194,4 x 103 137.3x 103 £4.0 1g 10.3
388.7 x 103 274.5'x 103 80.6 1A 7.2
777.4 x 103 549.0x 103" 101.6
1.555 x 106 1.098 x 106 128.
3.109 x 106 2.196 x 106 161.
6.219 x 106 4.392 x 106 203.
12.44 x 106 8.784 x 106 256.
24.88 x 106 17.57 x 106 322.
49.75 x 106 35.14 x 106 406.
99.50 x 106 70.27 x 10 512.
199.0x 106 140.6 x 106 645.
398.0" 106 2811 x 106 812.
796.0 x 106 gs7 . 108 1024.

4221008




L.a REN 0. R519-023 _ DATE 8-1-79 OPERATOR _ _ ABR
. IMENTS:

1 TYPE

'f‘ViSUAL:u——————————————SIZE RANGE |
3 794 LOO Lg§ [E.2] 200 252 317 400 8$5.04 €35 8O0 10011 #R7 BL 202 B354 320 403 501 640 1106 tol6 128 lG‘l

Y
02
03
04

128

¢ TCENTAGE 1| 22| 3|al6 |7] 91 (1303 |12|10 7
o 1| 2(2|3|ale 1|91 {1303 [12]|10] 7

L



5 - 200m GEOCHEM LABORATORIES, INC.
COULTER COUNTER® Model TaTA PARTICLE SIZE ANALYSIS T rerceat 1743-C BRITTMORE ROAG

ye HOUSTON, TEXAS 77043 * T13/487-7011

ORGANIZATION . s ) .
kewd \(ﬂ Az (_.%-: Y whee wiwi A2 Q4 ) when W2 ¥ W $a..PLE SETTINGS
OPERATOR Al )_ as

FOH MODEL T FOR MODEL TA

EQUIPMENT PART A
QU APER, IZE SERIAL DA, w 1

A o1". L] L 37 A

SAMPLE ELECTROLYTE DISPERSANY 200

R519-006
T-1159.1 .
TG - 150075

157 .19 20 318 397 500 .630 L \.00 124 1.59 2.00 217 317 4.0 5.04 6.35 800 w08 127 16.0 20.1 354 320 403 50.9 440 806 1614 ¢ 128 16\ 0

T
i
IE
P
A

== - 11 e = =y ol
B : | .= = P 14 -~ ..~ S
— —- | _ I - - ——— g N l
— __1_ — — — U T 1.
. — | —{l=—- _ - — — — .. =|. =] 1= - =
R I TFF =) =

A SR ([ e I O | 4 F

"1 |

g%l

il

1§

I
{
A
Tn"
T
TI

1
S
|
i
.
|
|
i
i
1
i
|

£

|
|
T

|

|

|
!
TR

= =_|=- = = = e ] 'TE —F ’ -
—, == — ] T B3 1= I — =t -
THAL e (H B e — - e
th—f: —==l- 171 [ 11 = = — N u IR l
— 19 — e E = S () Pl O | - - | t = = _| e
N - '_"_'.t_.. 2= — i - 17 — — puy —_
- A FEE L BB H =i |

|
Ii
'\"Ir;l'r

I

111y«

. = —_
111 ¢ l 1 1] 1 1|-- I 11 I i 2] 1f 1 | 1 [ | 1= 1ln r}mr]uu‘lm "1 11 | |
. 30

| ! L : MICR® ETERL ;. P 55 Y






. 15 200k GEOCHEM LABORATORIES. ING.
COULTER COUNTER® Model T&TA PARTICLE SIZE ANALYSIS X PERCENT HOUSTélN“TTEXﬁg";;m“f "7(:2,0“,_70"
ORGANIZATION 7__ a2 (‘2 ): A (‘" )]
Led Y I A &Y G wi-wi At (Y e Wy e SAMPLE SEVTINGS
OPERATOR FOR MODEL TM “ . ko;zmobu TA
EQUIPMENT APER.312E | SERIAL FART | o | 2| a | oA o | 21| a
SAMPLE ELECTROLYIE DISPERSANT 200
R519-01S
T-187+3 !
Te - 222216
AST 198 2% 315 397 50 .30 4 100 126 1859 100 252 117 400 504 835 800 1004 127 140 2 284 120 403 S8 640 06 WLet 121 161
w
W . —
| A== =1 - | |
- | FE - Y — = EEE = _ .
- —| - = I == e O T o= e - == | o e PO O Ly T
- - 13 =] - = =+ - == ' mE i L

i
L
1

!

Hi

3
{
{
1
i
P
TR
i
r
Hi
|
1]
Il(.]

=R T TH B TR Bl =117 B
2 . -
z = A e d A - | . —a —
- 1144 - -
2 - {ad —-- .
L - F
-1 - .

10j = ;i‘ 4

ERE ' 2
T Tl
11 1 1 J 1 1] |||I|u | || '[ I
.l a ] K .S 6 7 8 9 10 1.S X 3.0

| |
l 18910 15 2 X L] » 0N W W W 1% n

ki Sl S S IR Qe |



® 1S - 200.n QEOCHEM LABORATORIES. INC.
COULTER COUNTER® Model TaTA PARTICLE SIZE ANALYSIS x Pescent 1143-C BRITTMORE ROAD

HOUSTON, TEXAS 77043 . 713/487-7011
ORCANIZATION . \ , -
3an A2 (_:: )_ A2 (n ) ’
=d y— =Lz (=] whee W2s¥I ez =) hee WI.WI SAMPLE SETTINGS
OPERATOR ¥ ‘/ Al At a2 :
FOR MODEL T fOR MODEL TA
EQUIPMENT PART

APER. SIZE SERIAL

SAMPLE ELECTROLYTE DISPERSANT Zm Extre—ndy Srndl
R519-019" : Amount of Samole
' T-303..8 Present
TC - 125063

157 198 25 ns 397 500 630 v 100 126 159 2.00 .52 317 4.00 5.04 6.35 800 1008 127 160 02 25.4 20 403 508 840 808 1016. \28 161 03

o | W[ 2| A | o] w | 2| A

=R | L)
_ — =N == |~V =f -
[~ -~ F T Y S —I~="E="| - I~ T
| —— —— — — -= — -1 = |-~ }——
— i e ] el Y 8 =
—_— - — - e 1- - — —[1 - . J— o | —] p= —
= - 1 - — | hal =y —:1 —-— - .
= :‘__I_’_" I_ ) : = - -“‘I__ | -
- [ = —| F= ~ -
L. = “h ] B g NS
S I | — " T
. . _ g _ -
- 1 | o
| - ] —_ - |
L - —
_I_l__ - __I_ :
— — - ] - -
}_ o oo — -
= I~ — | | ] ~

ML I T e ‘:—_ — _::.I—I B
1= e L O |
— [ = -hid=— 1 H
- 11 - — |4+ L—ﬂ = -1 {14 === — |

. - iy _ (L —|=I1=- _ |

= . A== B - d-1 H= SER X O A N - —
- ) s ENER SRR L B i =l (S B

— | 11 A b 1] - =] o

=l == 4= |'d— - — 1. ——
[ 1- - -
A d-BRINE=TT 4 1--
-_ - :'45(‘,-1—

, L e | MICR( ITERL |

|
| 1 | |" 117, ' 1 - 1 ' | 1 i i v Inu 1
! | ( | 1 | | 1 1 | _ L Pl
BH a2 3 K S 6 7 19 1o 18 20 20 4 3 § 7 @1 10 15 2 k] L'} N 0 0N 100 1% 20




- 200 GEOCHEM LABORATORIES, INC.
COULTER COUNTER® Model T&TA PARTICLE SIZE ANALYSIS X rescent 1143-C BAITTMORE ROAD

HOUSTON, TEXAS 77043 - 7131487-7011

OKGANIZATION 1,3w ] )
L A (482 N L w
ST k=d y rinal (") wh. W2-Wi ot (“ whan W2 w W SAMPLE SETTINGS
FOR MODEL T FOR MODEL_fA
EQUIPHENT APER, MIZE SERIAL Extra-ndv S’ndl PD‘IH w 3y A DIA. ] 2|l a
SAMPLE ELECTROLYTE DISPERSANY
200 Amount of Samole
R519-020
T'- 454.6
TC - 100026
157 L7} 20 ns 500 &30 794 100 126 159 200 252 3IW 4.00 504 4.35 800 10.08  12.7 160 02 254 320 403 508 840 BOS 1014 ¢ 128 161 201
w
100| e _
1= TriH
3+ =
- - ] |— - - === ] =] -
. -4 o= _ - -] — _ ~__|=
- - I " . = —j--= 1 — - B _
— n - _ I L — |
1 - 1o, | M e = [~ o I T —
] 1 ) 1 l —| ~ = i ;l ‘_-|:-L-_—_I t—. - - +__ -
80 T 1 I— —
R -
] — -
% 1 -] —] 7] — 1 N
o= 1 -t — .
=
= - | -
- - = —
= = — |—
- = .
- o —P-| =
| = | - -
1 e I 1--J— 13
1 f— - - —I=] 137 ~ -
_ -4 — b L i - ]__% 1=
] e 1 - I = -
ol L i - ] =l
1 - -
1 — 1
— == h
b | - 1] - = R o S PR EE
i -t = = 1- - =3
_ | 1.k - | __-_:.;___....-._ ™ gy | = - = — __~i|_ —
== = |== aEE — =l H =t =
141 — 1=11] I - Lo |t IO I .
1- 1- o] = -1 |-
- - == |= A
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] 15 =4
|. T4 111 R R
ATTTAT T I ] | I | I v anfun m{ 1111J [ T [T mil 11--111"1111111' | [ | |
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Table XIlI
{ KEROGEN COHPOSTION
[ GeoChem . .
Sample Weight Percent (Ash Free) Weight Percent Atomic Atomic
{ Number C H N 0 Ash HIC Ole
4
RS19-001 30.05 2.87 2.10 64.98 85.21 1.14 1.62
4 -006 87.27 2.37 050 9.86 7.82 0.32 0.08
; -017 38149 1.86 2.63 57.02 43.09 0.57 1.11
-018 72.10 2.28 O. 25.61 23.67 0.38 0.27
-019 43.29 2.38 0.15 54.18 74.03 0.65 0.94
-022 60.71 2.53 1.13 35.63 27.27. 0.50 0.44
RS19-023 80.42 2.81 249 14.28 4.45 0.42 0.13

]

l




[

Table XIII
Whole Rock Composition

CRr Sample Weight Percent
Number Carbon Hydrogen

RS19-001 1.21 0.45
002 1.64 0.43
003 4,22 0.37
004 3.86 0.46
005 2.92 0.40
006 6.22 0.50
007 9.57 0.08
008 8.07 0.16
009 6.69 0.20
010 .88 0.48
Oll 2.30 0.51
012 1.04 0.49
013 1.08 0.51
014 1.14 0.46
015 .90 0.45
016 1.03 0.45
017 4.68 0.51
018 5.41 0.39
019 3.54 0.58
020 2.77 0.53
021 11.79 1.68
022 7.97 0.44

R519-023 11.69 0.39

Nitgrogen

0.16
0.12
0.17
0.18
0.14
0.28
0.15
0.13
0.18
0.12
0.17
0.13
0.12
0.10
0.11
0.10
0.26
0.18
0.27
0.27
0.18
0.33
0.35

Ash

94.20
93.61
89.21
90.07
91.59
88.45
65.57
69.89
74.99
94.37
92.42
92.92
93.39
93.37
94.38
93.99
89.28
73.60
86.89
91.23
84.47
89.53
77.44



Table XIV
Clay Hineralogy

- GeoChem
Sample Mixed- Other Crystallinit
5? Number Llite (% Layer (%) Chlorite (%) Minerals Index
4 R519-005 67 18 15 Calcite 1.4
R519-009 52 38 10 Calcite 2.2
L4

R519-019 54 37 9 2.0




Major Elements in Whole Core

GeoChem

Sample

Number AL,0,(%) Fe,0, (%) CaO(:' Mg0 (%) Ti0, (% MnQO(;) Nazeffifj K,0(%) 8i0,(% 2,0, (%

R519-00I 17.5 5.98 1.24 2.21 1.09 .0460 .842 3.83 63.0 0.07
002 13.8 4.95 5.73 1.89 .891 .0451 .699 3.04 52.4 0.05
003 +11.4 4.39 9.49 1.92 .789 .0649 .639 2.57 51.2 0.04
004 13.5 4.66 6.10 2.29 .840 .0564 .748 3.06 52.4 0.05
005 12.8 4.81 5.35 2.11 752 .0467 .621 2.89 56.1 0.05
006 8.96 4.91 1.26 1.38 .528 .0177 .673 2.02 61. 3 0.04
007 3.15 1.73 49.3 1.20 176 .196 495 1.04 12.1 0.03
008 7.32 2.60 39.3 1.53 379 317 .254 1.9 19.4 0.09
009 9.37 3.32 32.5 1.92 544 192 449 2.40 23.4 0.09
010 18.8 6.56 .930 2.24 .960 .0451 1.23 4.21 57.7 0.09
011 16.6 5.43 2.79 3.32 711 .0582 916 3.92 54.4 0.09
012 18.3 6.47 L88 2.57 .807 .0769 .949 4.26' 53.6 0.11
013 18.0 6.69 2.00 3.03 .840 .0923 728 4.02 55.2 O.ai
014 16.7 6.20 2.71 2.39 .849 .0719 .839 3.81 58.5 0.14
015 17.0 5.78 2.06 2.25 .866 .0667 .951 3.89 57.6 0.13
016 16.4 5.99 2.04 2.32 .848 .0773 1.06 3.37 60.1 0.08
017 13.6 6.37 2.14 1.59 .549 .0302 .827 3.32 56.8 0.09
018 12.9 3.90 15.5 2.11 .579 .0785 .519 3.29 38.7 0.09
019 17.3 5.74 3.22 1.97 714 .0262 .795 4.40 51.5 0.07
020 16.0 4.94 .10 1.94 782 .0247 .901 4.48 56.8 0.06
021 . 127 .858' 48.2 122 .0551 .0261 148 . 464 4.07 0.08
022 . 10.1 3.67 13.5 .896 430 .0221 .678 2.91 44.6 0.07

R519-023 5.02 4.10 22.8 LIS 231 .0110 .199 1.47 30.1 0.11

N.D. = Not Detected



CRI
Sample
Number

RS19-00l
-002
-003
-004
-005
-006
-007
-008
-009
-010
-011
-012
-013
-014
-015
-016
-017
-018
-019
-020
-021
-022

RS19-023

Table XV

Pyrolysis - CC Analysis

Total
Hydrocarbon
Yield

(Wt. %)

0.02
0.01
0.03
0.03
0.02
0.05
0.01
0.01
0.01
0.01
0.03
0.02
0.02
0.01
0.01
0.02
0.03
0.02
0.02
0.03
0.08
0.05
0.06

Volatile
Hydrocarbon
Content

(PPM)

60
55
109
83
67
130
26
29
49
57
93
62
52
31
47
65
105
64
97
103
99
140
105

Peak Il
Maximum
Temperature (0C)

443
422
376
640
406
610
424

451

418
377
463
447
374
374
368
615
367
464
455
632
616




Table XVI
I ORGANIC CARBON ISOTOPE RATIO

Teben

13

GeoChem & ~¢c of Organic
Sample No. Carbon (PDB)
P RS19-00 -29.4
EJ 003 -29.3
005 -29.1
007* -29.4
{ 009 -29.2
4 011 -29.1
013 -29.5
015 -29.4
017 -29.6
019 -30.2
: 020 -30.0
[ RS19-023* -30.4

* These samples contained very high concentrations of pyrite,
which caused difficulties in preparation.

:
t




Table XVII

SlSCof CH4

613C of CH4 (PDB)

R519-007 -35.5
009 -34.7
019 -27.3
R519-020 -27.9







L

Table XIX

METHANE ADSORPTION [SOTHERMS
EASTERN GAS SHALES

PARTICLE SIZE: 4 x 8 mesh (ASTM)
ISOTHERM TEMPERATURE: 20°C.

ABSOLUTE VOLUME METHANE
SAMPLE PRESSURE ADSORBED
NUMBER '(atm) (STP cm3/g shale)
RS19-015 1.0 0.03
6.2 0.94
10.1 1.9
22.0 1.8
41.1 1.6
51.3 2.2
R519-023 1.0 0.35
6.6 3.1
11.1 4.2
21.4 4.8
40.7 5.2
50.4 5.0
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