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INDIVIDUAL WELL REPORT
FROM THE PROGRAM ON

CHARACTERIZATION AND ANALYSIS OF
DEVONIAN SHALES AS RELATED TO
RELEASE OF GASEOUS HYDROCARBONS
WELL P-1 SULLIVAN COUNTY,INDIANA
by

R. S. Kalyoncu, J. P. Boyer
and M. J. Snyder

INTRODUCTION AND SUMMARY

Partial data on the characterization of shales from Well
P-1 (Sullivan Countf, Indiana) were presented in the Fifth Quarterly
Technical Progress Report on The Characterizétion of Devonian Shale
to.DOE/METC (ORO-5205). This individual well report presents and

discusses the total characterization data available on P-1 shales. .

Coring of the shale samples were accomplished in Septémber,
1976. A total of 17 samples were obtained: 11 for Battelle and six

for other DOE contractors.

P-1 well exhibited relatively high hydrocarbon gas contents
compared to other wells. Average hydrocarboﬁ gas contents surrounding
the free space in the canisters is about 61 percent of the total
gases (including air). Methane and ethané make up the bulk of total

hydrocarbons.

) Chemical characterization data (carbon and hydrogen contents)
relate well with the hydrocarbon gas content, as do the bulk densities

among the physical characterization data.
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OBJECTIVE AND SCOPE

The objective of this program'is to determine the relationships

- between shale characteristic, hydrocarbon gas content, and well location

to provide a sound basis for defining the productive éapacity of the
Eastern Devonian Shale deposits and for guiding research, development,
and demonstration projects to enhance the recovery of natural gas from the
shale deposits. The program includes a number of elemental tasks as a
part of the Resource Inventory and Shale Characterization subprojects
of DOE's Eastern Gas Shales Project and is designed to provide a wide
variety of support data for that project.

A large number of core samples of gas bearing Eastern
Dévonian Shale will have been examined by the end of the program. After
the characterization data for individual wells have been compiled, attempts
will be made to establish the interrelationships between the shale charact-
eristics, the hydfocarbon gas content, and well l&cations from which the

samples were obtained, employing the Automatic Interaction Detection (AID)

Analysis.
The following tasks comprise the total efforts in this research
program:
Task Descriptive Title

1 Core Sampling

2 Gas Content and Gas Release Kinetics

3 Chemical Characterization of Shale

4 Physical Characterization of Shale

5 Lithology of Shale

6 Data Interpretaﬁion and Correlation -

BATTELLE — COLUMBUS




3

A. ANALYSIS AND DISCUSSION OF THE CHARACTERIZATION DATA

ﬁetailed descriptions of the éxperimental procedures employed
in the execution of the elemental_taSksAdescribed were reported in the
Appendix of the Fifth Quarterly Technical Progress Report (OR0-5205-5)
submitted to U.S./DOE in January 1978.

Task l._Core;Sampligg

Well P-1 shales (Sullivan County, Indiana) were cored in
September, 1976. A total of 17 samples were collected; 1l for Battelle
and 6 for other DOE contractors. Two barrels of shale core were collected.
Additional information and field sampling data (color, on—surface'time)
are  summarized in Tables 1 and 2. Figure 1 shows on-surface times for

the 11 P-1 cored shale samples.

- Task 2. Gas Contents and Release Rates

Initial gas release data on thé P-1 well are summarized in
Table 3. Data-includé hydrocarbon gases, Cq through C5, nitrogen, oxygen,
and carbondioxide, all of which accumulate in the free space surrounding
the shale samples inside the canisters. Methane and ethane make up the
bulk of the total hydrocarbon gas'contents. Average hydrocarbon gas
contentvfor the well is 60.6 percent with upper and lower limits beingAlh\
68 and 53 percent, fespectively. Table 4 depiéts the pertinent
statistical parameters of the gas analysis data.

Hydrocarbon gas contents do not show any ﬁarticular trend with

shale depth as shown in Figure 2.

Task 3. Chemical Characterization Data

Total carbon, hydrogen and nitrogen (C-H-N) values are reported
in Table 5. Carbon contents range from 0.8 to 11.5 percent and hydrogen
values vary between 0.5 and 1.3 percent by weight of shales. Average

values are 6.9 and 0.9 percent for carbon and hydrogen contents, respectively.
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Figures 3 through 5 analyze the chemical data as a function of
shale depth. Ah apparent decrease in carbon contents with shale depth
is observed in Figure 3. A similar pattern is also somewhat apparent in
Figure 4 where hydrogen contents.as a function of depth are plotted. .

- Hydrocarbon gas contents as a function of carbon and hydrogen
contents are preseﬁted in Figures 6 and 7, respecitvely. As evident in
these figures, hydrocarbon gas contents increase with increasing carbon

and hydrogen contents.

Task 4. Summary of Physical Characterization Data

Density, porosity (calculated. from the density data) and surface
areas for P-1 shales are tabulated in Table 6. Table 7 presents the
pertintent statistical data on the physical characterization results.

P-1 shales show an average bulk density of 2.48 with upper and lower values
2.55 and 2.40 g/cc, respectively. Total porosities average 3.32 percent,
ranging between 2.24 and 4.40 volume percent. Surface area values are
scattered between the values 1.21 and 7. 33 m /° with an average value of
5.13 m /g '

In Figures 8 through 10 hydrocarbon gaé, carbon an&‘hyétogen
contents are shown as a function of shale bulk density. Inverse relation-~
ships between bulk density and hydrocarbon gas, carbon and hydrogen
contents are depicted in these figures. Porosities were also measured of

P-1 shales employing the mercury intrusion porosimetry technique. Values

depicted in Table 8 range from 1.86 to 9.54 percent by bulk volume of shale.

Detailed analysis results on the mercury intrusion porosities are presented
in Appendix A. ’

Gas permeability measurements on the P-~1 shale samples

showed no measurable permeability wvalues for these shales.

Task 5. Shale Lithology

Two P-1 shale samples were examined with the SEM/EDAX and the
petrographic microscone. Both were high in illite content and contained
fair quantities of quartz; the difference between the two being a some-

what different ratio of quartz-to-illite contents. Pyrite was relatively
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scarce in these samples. Small, but significant, amounts of. carbonate
minerals were observed. EDAX analysis support the microscopic observations.
Figures 11 and 12 are SEM microphotographs of two P-1 shales.

X-ray diffraction (XRD) patterns on four shale specimens were
obtained. Quantitative analysis on these diffraction patterns confirm
the SEM/EDAX findings. XRD results on four samples studied are shown in
Table 9. -

Task 6. Data Interpretation

Due to the small number of samples taken from this well (11 core
specimens) the full capabilities of the Automatic Interaction Detection
(A.I.D.) program could normally not be utilized. The important capability
of this program is that it can identify multiple relationships between
groups of variables without assuming any particular model. This, then,
becomes a powerful tool for identifying the variable or group of variables
that are most important in predicting the behavior of other variables of
interest, such as the gas content of Devonian shale.

The basic principle of the program is that the data available on '
the variable of interest (the criterion) are split into two groups in such
a fashion as to achieve the lowest total variability within each group. This
is done for each possible predictor variable. In this manner the predictor
variable producing the greatest reduction in the initial data variability
is identified and the criterion data will be so split. The process is
.repeated on the two new groups. However, because of the small number of
samples more than one split of the data would be meaningless in this case.
The program is useful, however, to compare the relative merit of various
variables as to their importance as potential predictors.

Table 10 shows the relative effectiveness of various potential
predictors for several criterion variables of interest. As can be seen
there was little wirelog data available (only the Birdwell Electric Log)

to evaluate. The wirelog data showed a small degree of usefulness in
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prediéting gés per unit vélume of shaie.~ The wirelog information does
‘correlate well with the demsity of the material. The ultimate usefulness
of these correlations is questionable, however, as the density does not »
correlate in a good fashion with the gas data. As might be expected there
is fair .correlation between density and total carbon and hydrogen. As

was observed in other wells, a simple relationship between‘porosity and
gas contents is not evident and this points again to the need for the
-development of greater understanding-of how gas is held and transported in

these systems.
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TABLE 8. MERCURY INTRUSION POROSITY FOR

P-1 SHALES
- Sequence | Sample ~ Porosity,

No. I. D. No. Vol. ,Percent
1 P-1-2495 ©9.54

2 ~2505 1.86

3 -2515 3.98

4 -2528 4.24

5 -2536 4.25

6 -2547 . 5.04

7 -2554 2.39

8 -2565 3.98

9 -2578 4.77
10 . =2585 4.24
11 -2595 3.45




TABLE 9. MINERALS OBSERVED BY XRD ANALYSIS OF RANDOM SHALE SAMPLES

Sample No. Quartz = . Illite Kaolin  Pyrite. Nahcolite. ' = Shortite.’ .Siderite. .Calcite Mica Others
P-1-2505 M m 4 m om m d - - ° Feldspar
P-1-2515 M- m ' m m m d - et - Feldspar
P-1-2554 : M m - - d m m d - -  Feldspar
P-1-2565 M m - - m . d - - - Feldspar
LEGEND:

M - Major

m - minor

D - minor to detectable

d - detectable

¢T




TABLE 10. DEGREE OF VARIABILITY REDUCTION FOR VARIOUS
CRITERION AND POTENTIAL PREDICTOR VARIABLES

Criterion/ 16" Normal 64" Normal 18°'8" Lateral Exposure Total Total Surface Hydrocarbon Gas Per Unit Bulk True Open Total
Predictor Varfable Depth Resistivity Resistivity Resistivity Time Carbon Hydrogen Area Gas Content Volume of Shale Density Density Porosity Porosity
Hydrocarbon Gas
Concent 8 11 9 14 - - 4 - - - - 15 7 9.
Gas Per Unit
Volume of Shale 9 32 27 - 9 - - - - - 15 16 23 33
Bulk Density 19 73 16 - 19 47 47 36 . 6 26 - - 6 -
True Density 30 62 20 - 30 28 28 25 - 31 - - 7 20
Open Poroslty 9 12 - - 9 26 26 10 6 13 12 R - -
Total Poroslty 7 11 ) - - 7 11 11 - - 21 - 50" - -

9T
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, : TABLE 49. POROSITY DATA FOR SAMPLE P 1-2505.
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; TABLE 49. POROSITY DATA FOR SAMPLE P 1-2505. (Continued)
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510. 7494.960 .029 . 0039 . 0036 51.6 "
B e e e e B e T793%.840 ______________________ 0027 <0083 e 003% B8 ..
{ 590. 8670.640 .025 <0048 .0027 64.5 o
n 610. 895 4.560 <024 . 0048 . 0027 64.5
640. 9405. 440 .023 . 0048 : .0027 . 64.5 i
O T00e .. 102874200 .. 9 -4 S - 0883 o .._.2B8022 ] T .9 ... ,
740. 10875.040 : . 020 . 0055 .0019 74,2 "
M 43 T 11325920 ... Q019 . 20058 DT ] LA RS "
0 800. 11756.800 . 019 . 0060 . 0014 B0.6
T 830. 12197.680 . 018 . 0060 . . 0014 80.6
860. 12638.560 S .017 . 0063 . 0012 83.9 s
O, 900 . 13226400 _____________.__..____ 15 ¥ A <0068 I 20028 . 850 e
930. 13667.280 016 .0067 .0007 90.3 :
T - |- 1 L 13961200 ... ___eO6 . <0070 . 0005 935 .
" 1000, 14696.000 N .0075 . 0000 100.0 !
n
BB e e e e e e e e e e e e e e .
s
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s POROSITY DATA FOR SAMPLE P-1 -2515.
SEQUENCE NUMBER 3 o
€ oo PORE_VOLUME 085 CCAG . e e )
S e e e e e e e e e e e e e e e :
(- """""""""""""""""""""""""""""""""" [13 )
5 PCT. PORES .
, : PORE PORE CHANGE IN GREATER : @
] PRESSURE ____________.___] PRESSURE _________________DIAMETER_ __________ S VOLUME ________________PORE VOLUME __ ____ _ __ THAN OIA . )
ATMS PSI MICRON cc/G cC/6G INOICATED "
¢ do o o o e e e e e e e e e e e e e e e s e (12 ) .
|
?
1. 14.696 15.000 . 0000 . 0154 .0 "
e e e 2 29.392 . Te500_____ . L0010 L0183 L Tel . )
3. 44,088 5.000 <0011 L0143 7.2 f
M e e e Yoo SBe?A o 3eTO0 20022 o __s <0432 ) R
. 5. 73.480 3.000 L0022 L0132 1404 “)
n 6. 88.176 2.500 .0822 .0132 14,4
7. 102.872 2.100 . 0025 .0128 16.5 "
O e B 117568 . ____] 1.808 . <0025 ol £0128 16.5 . )
9. 132,264 1.600 . 0033 <0120 21.6 ¥
M e 100 146,960 1500 _______._.s0033 <0120 -3 0 N
{ 11. 161.656 1.400 . 0068 . 0106 30.9 D)
" 12, 1764352 1.300 . 0048 .0106 30.9
13. 191.048 1.200 . 0048 . 0106 30.9 "
O oM Vou 205786 . 24200 ____ . . 20048 . _____.s0106 ] 30,9 )
/ 15. 220.440 1.000 . 0048 .0106 30.9 o "
________________________________ 16e ... 235eA36 930 ____.s0048 #0306 . 30.9 ..
{ 17. 2469.832 .880 . 0048 ) . 0106 30.9 "
" 18. 264.528 .B830 . 0048 .0106 30.9
19, 279,.22% 790 .00UuB . 0106 30.9 "
W e 20 293.920 o _ o790 ... s00&8 _____________________.0%06 __ .. 30.9 .. )
25. 367.400 .600 0057 . 0096 37.06 "
T 306 i 440.880 . %00 ________ ___..____...s00€S5 ______________ _________.0088 824 .
{ 35. 514,360 «430 . 0066 . 0087 43,2 Y
n %0, 587,840 370 . 0072 .0082 46,8
45, 661.320 «330 .0073 . 0081 47.5 u
L O S0 ] 734,800 «300 o ._e007S .. 0080 o MB.2 .. -
55, 808.280 . 270 .0075 . 0078 48.9 !
B e 60 i 881.760______________________ €250 . e00TS.__ . 0078 . N48.9 . o
{ 65. 955,240 .230 .0078 . 0075 St.t
" 70, 1028.729 £ 210 . 0080 0074 51.8
75. 1102.200 <200 .0081 .0073 52.5 s
L B0 ol 1175680 A0 . 0082 0072 S53e2 e )
85. 1249.160 .170 . 0082 .0072 53.2 !
B o e e e e e o e e e o o et e e m e o e et e e e ot 1 . mon e e e e e @ e 2 e o e o2 e 2 e e e e e e e e et e e e e e e e e e e s
{ Lo
n
9
BB e e e et e e e = e ae e D e =t e = o e e m e e e e e 1 T2 & o e e e e 1 e e e e ot A2 e e e o e e e e e e e e e e e e e e e e e = et e e e e s
1]
< T TPRECZ ' /u
30 - - . .
s 'u“_-____.x--____-.._-__.__._._..,-_ e e e e e et e e e _____.,____________________________k_-_______“__-_‘_________________,_-_______-_____“-__-___.4____--__"-Q,?_*_______.A_._.,.,‘ .
n b




T
(
................................................................................................................................................................... .
e e e e e o e e e o e e o o ot m e o 2 e e ot e e e e e e e e ] PCT. PORES
{ . PORE PORE i CHANGE IN GREATER T
s PRESSURE - PRE SSURE . . _DIAMETER VOL UNE PORE VOLUME THAN DIA
A ATMS PSI MICRON CC/G ] cC/G INDICATED i
e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e "
B e e e e e e e e e e e o e b e e e o e e et tn o i 4 2 = i e = = = 4 e o o % 7 7 78 2 8 = e e 2 e 0 e o A e e e A BB A e e e o m e e 2 e e e e e e = m e o= = e n e
( 9Q. 1322.640 ) . 160 .0083 .0071 54,0 e
. 100, 1469.600 <150 .0087 . 0066 56.8
110. 1616.560 <140 . 0090 . 0066 58.3 "
LS 120, 1763.520 ... «A30 £009) <0063 ] 590
130, 1910.480 .120 0092 . 0062 59,7 T o
M e e e - 0. . 205740 .. L3 & Nt <0098 .0060 612
{ 150. 2204.400 . 100 . 0094 . 0060 61.2 “
- 170. 2498.320 .088 . 0094 . 0060 61.2
‘ 180. 2645.280 .083 . 0097 . 0056 63.3 ¢
LS T 130 ... 2792.240 879 <0097 «0056 ] 633
200. 2939,.200 .075 . 0099 L0054 6u.7 T &
M e e e 2206 ... _.3233.120_ 068 ______ . <0101 <0053 ] 655 .
f 240, 3527.040 . 062 .0105 . 0049 68.3 *
" 260, 3820.960 . 057 . 0105 . 0049 68.3
280. 4114.880 .053 L0105 . 0049 668.3 o
M 300 .. ... 408,800 $050 L0108 . Ta0045 70.5
¢ 330. 4849,640 « 045 . 0108 . 0045 70.6 T n
e 3600 . .._.....5290.560_ ____ . ______________ I 7S 53 8 L L0060 Teet
{ 390. S731. 440 .038 L0114 . 0040 7h.1 "
" 420. 6172.320 . 035 .0120 . 0033 78.4
40, 6613.200 .033 .0122 . 0032 79.1 M
L P b90e 7201.040 . 030 s 0126 . __....s0030 __  ___________BO.E& .
510, 7494,960 «029 . 0125 . 0029 81.3 "
W et S80e ] 7935.840 _____________________ 027 0127 . .sW027 . __.B2.7 .
( 590. 8670.640 .025 . 0132 . 0022 85.6 "
" 610, B964.560 . 024 . 0134 .0020 87.1
640, 9405. 440 .023 . 0138 . 0020 B7.1 4
M 70Q. .. 10287.200 ______________________ <02y s <0339 L _...e0BYy 806
740, 10875, 040 .020 . 0139 L0014 90.6 "
P e e e L4 A R 11315920 _ . 019 <0140 s 20083 S 9. .. .
800. 11756.800 .019 .01u€E . 0003 95.0
n 830, 12197.680 <018 - L014€ . 0008 95.0
860. 12638.560 017 L0147 . 0007 95,7 ¢
LA S 90, 13226.400______ . _____e0T__ . O 47 <0007 . R A
933, 13667.280 016 . 0151 . 0002 98.6 !
T 9600 13961.200_ . __________. @016 . COLSA «0002 . 986 ..
1000. 14696.000 «01n . 0154 .o0po00 100.0 !
7
'1! ___________________________________________________________________________________________________________________________________________________________________________________________________________________
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; PORQOSITY DATA FOR SAMPLE P 1-2528. '
, SEAUENCE NUMBER 4 o
. PORE.VOLUME o086 CC/AG e 0
2
‘. A v
6 PCT. PORES
PORE PORE CHANGE IN GREATER u
LA T PRESSURE. _______________] PRESSURE _______.________ DIAMETER _____ . __________| voLuMe . | POGRE_VOLUME THAN OIA 0
ATMS PSI MICRON cC/G CC/G INDICATED "
f _! """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 114 3
q
1. 14.696 15.000 . 0000 . 0161 .0 "
! L . 2 e 2_ _9_-__3.3_2_,_____-_--..--________7_'.5_99 _______________________ . _U_Q_!_l__________________________-_9_1_'_3_0_______________________»_7_0_9 ____________________
3. L4, 088 5.000 <0040 L0121 2u.6 T &
D e e e e ) B! S8.786 3700 0062 o _..s0119 261 .
{ 5. 73.480 3.000 . 0043 .0118 26.8 u
" be BB.176 2.500 . 0045 . 0116 28.2
7. 102.872 2.100 . 0052 .0109 3z.4 "
{ L S 5] ® e —mm——————— ;_11_-_5._6}3_____________________}.:;B.QD _______________________ e ~9_ﬂ_§_“_ _________________________ hl _9_1_9_7_ ...................... :!}_1@ ______________________ }
a. 132. 264 1.600 . 005% L0107 33.8 e
M e e e 30 146,960 ________ . ________1 1.500 <0098 £0106 3heS
{ 11. 161. 656 1.400 . 0065 .0096 40.1 "o
s 12, 176+ 352 1.300 . 0065 . 0096 60.1
13. 191.048 1.200 . 0065 . 0096 40.1 "
O I R 209 780 ] 1200 s 0065 <0096 . WOy ... )
[ 15. 220. 440 1.000 . 0066 . 0035 40.8 :
e S 235436 ... 930 s £ 0066 . «0095 ! W08 .
( 17, 249.832 .880 . 0066 . 0095 40.8 ")
" . 18, 2644528 .830 .0074 .0087 45.8
19. 279.224 «790 . 0074 .0087 45,8 "
(T 20 e 293,920 o T80 . $0078 o _____..e0087 _ _________ __45.8 .. )
25, 367.400 .600 .0076 . 0085 47.2 "
B e e e e 30e ! 440,880 @500 s #0079 _____. #8082 893 . "

( 3s. S14.360 430 . 0081 . 0081 50.0 ]
2 40, 587.840 «370 .0082 .0079 S0.7 .
45. 661.320 . 330 .0083 .0078 51.4
L IO S 134.800 « 300 s 0085 o .._.eB0& _____ . .. 52.8 .. " )
55. 808.280 .270 .0087 . 0078 54,2
T 60e 881.760 ______ .. 280 s £ 0090 o ___.e8072 _______..B5sb ... o
65 955,240 .230 . 0091 .0070 56.3

" 70. 1028.720 . 210 . 0093 .0068 57.7
75. 1102.200 . 200 . 0094 .0067 58.5 s
B e BB . 1175.680_______ . ____ <180 ______ _____ <8095 « 0066 992 s
<. 1249.160 .170 . 0096 . 0065 59.9 !
B e et o e o e e e e m e e e e et e ot o e o e = e o m o e & 9 e = = m m 2 e 2 e = m e 2 22 55 2m it A o o e e 2 rm vn e ot ot e o = o8 o . e m o o e e 21 20 = 7 = 20 e e o e 7 o e e = 2 A e = 4 o o s e = 2 e o = o5 e = 4 e e an e e n b e e .
u
A2
2B o o o o e e e et et e e e e e e = e e e = ek e e = e s e T = e e = e = o = = o a1 e = e e e e = e = = = o o = e e a2 A A 5 e e e = e = = = = e A e b 4 e i e b e = = = e o e 4 o4 = e e e e v o
1]
e e e e e o e e bt e e e 2 e e = e e 2 = e e e e e = o e e o 20 25 2 24 22 22 2 2 £ e et o e 20 e e 2 e 2 e 1 e e e 7 e = ot e A 2 e e e e e -:._‘. 4= ] /} ..... y N
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R POROSITY DATA FOR SAMPLE P 1-2528. - F
ot bl
e, D
____________________________________________ a .
e e et e e e e e e e e e 2 e e e e e e e PCT. PORES . A
r PORE PORE CHANGE IN GREATER Ty
s PRESSURE PRE SSURE DIAMETER VOLUME PO0RE VOLUME THAN DIA
ATMS PSI MICRON cC/G CC/G - INDICATED " |
e e e e e e et e ettt e e e e e e e e et e e e e e e m e o = e = et e e e e e e e e ” <
e e e e et e e e et et et e o o e e o o o e e e e e o e o e e e e e ko et o e o o o e e = e e e o o e e e e e e e e
: 90. 1322.640 <160 .009A . 0064 60.6 oy
; 100. 1469, 600 <150 . 0099 L0062 61.3
110. 1616.560 « 140 . 0100 . 0061 62.0 "
e 120 . 1763.520 . eA30_ 20102 £0089 63.8% . ) o
130. 191 0. 480 <120 .0t02 . 0059 63.4 T
T e et m e i —— ———— 14 0.. _____________________ 205].0 .‘v‘aO _______________________ -_1.19 _______________________ '_p_l_g_"_ _________________________ - -9_0_5_7_ ______________________ E! E’_'_g __________________________
( 150. 2204.400 . 100 <0104 . 0057 64.8 4y
" 170. 2498.320 .088 .0108 .0053 66.9
180. 2645.280 .083 .0108 .0053 66.9 v
Bt e e e 130 o ...2792.260 . 079 . L0110 s <0058 683 . )
200. 2939.200 .075 L0111 <0050 69.0 U |
Mo 220 .1 3233.120_ .. <068 o <0111 0050 ] 69.0 . "
f 240, 3527.0u0 . 062 L0114 . 0048 70.4 woy
18 260. 3820.960 <057 .0119 . 0042 73.9
280, 41164.880 « 053 . 0119 . 0042 73.9 "
e 300e . 4408.800 . $090 $B19 <0042 139 o )
; 330. 4849,680 . 045 . 0121 . 0040 7504 T TTTTTTTTTTTOT e
____________________________ 360u ... 5290560 . eQ6L_ . .0023 w0039 78y ”
390. 5731.440 .038 .0126 . 0035 78.2 "
" 420, 6172.320 .035 . 0127 . 0031 78.9
450. 6613.200 .033 . 0131 . 0071 81.0 !
M Bo0. L TR20%.840 830 «013% s <0038 . 8Y.0 .
510, 7494.960 . 029 . 0135 .0026 83.8 "
e e e e e e e S8 0. . 7935.840 .. o027 0335 o .__sQ026 ___ . .t 3.8 _____. ...
{ 590, B670.640 .025 .0138 .0023 85.9 "
2 610 89644560 . 024 . 0138 .0023 85.9 ,
64 0. 9405. 440 .023 . 0140 .0022 86.6 “
M e 700e 10282200 ... 02y <0163 s -0018 ! B8
740. 10875.040 . 020 01 4S . 0016 90.1 "
B e e ] T70e . 1131%.920 . 019 0168 ___s00W . 91.5 u
. 800. 11756.800 .019 . 0150 . 0011 93.0
n 830. 12197.680 - 018 L0150 L0011 93.0
86 0. © 12638.560 .017 . 0150 L0011t 93.0 b
e 9000, 13226.400_ . e . «0153 . £0008 EEXY SO
930. 13667.280 . 016 .0154 .0007 95.8 ¢
T o e e e 9606 13961.200____ . ___. oO16 N 0915 8- A «0005 . Q72 ..
‘ 1000, 146964000 . 014 . 0161 . 0000 100.0 !
H N
e e e e et e e e ot o e e o e o e e e i = ¢ meemmatn en o oo = e ot rmre ot n o e m e e o e 2 e e 2 2 o e e e e e et e e e e et e e e e
s
- - fEC211977 vw
k] - e 3
v 3 e
I e e e e e e e n 00 e e, 1o
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; POROSITY DATA FOR SAMPLE P-1 -2536.
L SEQUENCE NUMBER 5 *
e PORE NOLUME. o006 OO/ G u
. S e e e e e e W
s : PCT. PORES
: . PORE PORE CHANGE IN GREATER u
O S PRESSURE . ___ PRESSURE ____ ___________DIAMEYER _______________ .| YOLUME _________________PORE. VOLUME __ ______ THAN DIA
| ATMS PSI MICRON cC/G CC/G INOICATED . "
, B e o o o e e e o e e e o o e e o o e e e e e e e e e e et e = e o 24 22 e = T = = o m = = e = A A e o o = e = = e ek e o e A = e st
¢
1. 14.696 15. 000 . 0000 0164 0.0 "
L - S 294392 ... Te500 . <0002 s «0162 - 103 .
3. 44,088 5.000 .0012 .0152 7.5 T t
B e e e e p ol S8 T8N ... 3700 « 0022 . <0163 13y .
/ 5. 73.480 3.000 . 0022 0143 13.1 u
0 B 88.176 2.500 v 0022 .0143 13.1
7. 102.872 2.100 . 0039 .0125 23.8 "
L TS B e e 117.568__________________._1 1.8080 « 0060 <0126 24
9. 132.2¢64 1.600 <0041 L0123 25.0 "
M e e — = 1_0 @ e ————— l !‘_6 .-_9_ 5.0 ______________________ i L e .5.. 0 g _______________________ L g.o.l_' _2 __________________________ . 9.1_ _2_2. ______________________ 2_ ?..‘_9 ....................... .
! 11. 161.656 1.400 . 0043 0121 26.3 i
» 12. 176.352 1,300 . 0043 .0121 26.3
13. 191,048 1.200 004 .0120 26.9 "
O Yhe o 205.768 . _____|] 1.100 £ 0088 £0120 269 ..
( 15. 220,440 1.000 . 0048 . 0116 29.4 Tt
_____________________________ 16e ... 235136 ____________________.930____ . .__.s0048 . _e046 284 .
f 17. 249.832 «880 . 0048 . 0116 29.4 “
" 18, 264,528 . 830 . 0048 .0116 29.4
19. 279.224 .790 . 0055 .0109 33.8 "
e 0 293.920 o750 <0055 o __....s9109 _ ___ ______33.8 .
2s. 367.400 .600 . 0062 .0103 37.5 "
N 30e o '! '!_0_!_8_5.0 _______________________ (X S_Qg _______________________ . _Q_O_lg_________________________.-_QQ_Q_Z____-_____,_,_________9}_-_& __________________________
{ 3s. S14.360 . 430 . 00784 . 0090 45.0 u
n 6. 587.840 .370 0077 . 0087 46.9
45, 661.320 .330 . 0080 . 0084 48.8 “
L S 1) RN 734,800 300 _____ . ___.__s0D82 __________________s0082 . _.50.0 .. -
55. 808.280 .270 .0082 . 0082 50.0 "
T Y| 881,760 __ . 250 o __s 0082 ____________._.__s0082 800 . o
{ 65. 955,240 .230 . 00814 . 0080 51.3
2 70. 1028.720 . 210 . 0086 . 0078 52.5
75. 1102.200 . 200 .0089 . 0075 Sh.4 y
TS - 1 | PO 1175.680_ .. £ 180 « 0098 s <0073 - N
AS, 1249.160 170 . 0091 0073 55.6 !
B o o o et e e et m et v o e 2 e 2 o 1 om 2 e o e 2 2 o o 2 e e e e e e 2 e e e o ee ke = em e e e e et o o e e et e e o e e e e e e = et e
t
n .
2B e e e e e e o e e e e e i e et = e o = 1o P2 52 Ak s & s = = a4 2 = = = L 2t = o e o o 2 o e 7 e 20 =t o o e e = e o 2 2 e o 2 5 28 e 22 2w 7 e 2 e et e e = =t A e e 2 o e et 2 a1 e oo
. g~ DET 21 1977
________________________ ST
¥ 00 (
(' ‘Jl _____________________________________________________________________________________________________________________________________________________________________________________________________________________ -
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4
s POROSITY DATA FOR SAMPLE P-1 -2536.
A of
_______________________________________________________________________________________________________________________________________________________________________________________________________________ "
T O PCT. PORES .
£ PORE PORE i CHANGE IN GREATER T
s . PRESSURE PRE SSURE DIAMETER VOL UME .- PORE VOLUME THAN DIA i
ATMS PSI MICRON CC/G CC/G INDICATED n
e e e e e e e et e et e e ek 2 et e e im0 At Ak e e e e 2 o 2 ke e 7 70 e 2 e e e 2 e 2 e e e o e 2 2 e o o = 6m 32 2 o 2 e e e 22 e o o om0 o e o 2 o e 2 e e e e ot e n n «
B e o e e e e e e s et e =t et e e v e o = ot 4 e v - = = a4 o = T = % e e v T = T = e e ot = T = = = . - o " T > = ot o 2m T T = e 2 o ot o T ¢ = = e = e T v = = T o - m = n AR m L = o e AL = AL = o AL Ay St e A = L A e e M = P
‘. qQ. 1322.640 .160 .0092 .0072 56.3 s
. 100. 1469.600 2 150 .0093 .0071 '56.9
110. o 1616.560 . 140 . 0097 ) . 0067 59.4 ¥
C T 120 . 1763.520 .. 130 « 0099 .0065 60.6 .
130. 1910.480 . 120 . 0101 L0063 6i.9 T g
O 160. . 2097 0 e ARD <0403 «0062 ] 62.5 . ..
{ 150. 2204.400 . 100 .0103 . 0062 62.5 “
" 170. . 2498.320 . 088 . 0105 . 0059 63.8
130. 2665.280 .083 . 0105 . 0059 63.8 "
e 190 2792.280 079 W0106 20058 ] 6% 4
200, 2939.200 .075 . 0106 .0058 6l b o
M e e e e 220, o llld 3233.120_ . __..«0B8 ____ . <0112 «00%52 68.1 ... -
! 2n0. 3527.040 . 062 . 0115 . 0049 70.0 o
s 260, 3820.960 . 057 0115 . 0049 70.0
280. 4114.830 .053 .0116 . 0048 70.6 o
W e e e e 3000 . __.__ k408,800 ___._ _________________ £ 090 « 0120 o 00406 L XS S
‘ 330. 4849,680 . 045 .0122 . 0042 Thob n
............................... 360 o ....5290.560 . __e0) ______________e0%24 o ____..e0060_ ____ __________X5%& ...
( 390. S731.440 .038 .0125 . 0039 76.3 "
18 420, 6172.320 . 035 .0127 . 0037 77.5
450, 6613.200 .033 . 0127 0037 77.5 "
L I 490e 720,060 ______________________ 030 .3 <0236 . ___.sB8030 . .81.9 ..
510. 7494.9510 .029 . 0138 .0030 81.9 "
B ! S40e ... 7935.860 __ .. _____ W 027 s SO0135 o .s0029 .. B2.5 ...
{ 530. 8670.640 .02% .0139 . 00625 B5.0 ¢
2 610, 8964.560 026 . 0139 . 0025 85.0
640, 9405. 440 .023 L0140 . 0024 B5.6 “
LU U4 R R 102874200 ____ . o902y s <014 . __s0018 ] 88.8 ..
740. 10875. 040 .020 L0146 . 0018 58.8 "
[ U 70 o 11315.,920 .. WO019 s 0152 £ 0012 ] 9205 i o
{ 800, 11756.800 .019 .0153 - . 0011 93.1
n 830. 12197.680 .018 . 0155 . 0009 . LI
860. 12638.560 .017 .0156 .0008 95,0 ’
O M 9000 13226.400______________________ 15 ¥ A D158 . «0006_ 96+2 . .
930. 13667.280 . 016 . 0160 .0004 97.5 !
FTRURUR PR - | 1 | PO 13961.200_ ... e W06 .. O162 . <0082 ] 988 . .
1000. 14696.000 01t L0164 .0000 100.0 !
" |
2B e e e e e e e et e e mme et m mim s =M mm e s e = m e e n = e = o e = = am e o 8 n e = = = = am e s a4 1 2m P on o = 2 = o e e aa e A = = = = e & o e = = 8 = =t o & e o = & o = e T = tm A 4 = e e e e e e et S = e e e
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s POROSITY DATA FOR SAMPLE P 1-2547.
SEQUEINCE NUMBEX 6 "
e ....._PORE_VOLUME _____. R o o o
S e e e e e e e e o o e o o e e = e e e e e e e e e et e e e, I
s PCT. PORES
PORE PORE CHANGE IN GREATER n
e PRESSUPE ____ ... PRESSURE _________________DIAMETER ___________________\ VOLUME _____ o __f PORE_VOLUME ___ _ ________ THAN OIA ..
ATHS PSI MICRON cC/6G CC/G INDICATED "
o e o e e e e e e e I
9
1. 14.696 15,000 . 0000 .0186 .0 "
YUY b e 290392 _____ __._._____...TeS00 0025 20162 ] 13.2 .
3. 44.088 5.000 « 0034 «0152 7 f
1 e e e e L . 58.784 . 3.700 __ <0039 01847 211 .
S. 73.480 3.000 0047 .0160 25.0 u
W 6. 88.176 2.500 . 0050 .0136 27.0
7. 102.872 2.100 . 0053 0134 28.3 i
M e e L5 R 117.568____________________1 i.800 «0059 £0127 31.6_
a9, 132.2€4 1.600 . 0062 L0124 33,6 T o
M e e e e Y0 ol 146,960 ___________________. 1.500 o __s006&4 0123 342 L
11, 161.656 1.400 . 0066 .0120 35.5 "
s 1.2. 176,352 1.300 . 0069 .0118 36.8
13. 191.048 1.200 .0072 0114 38.8 i
W e e e b 205.748 .. ] 1.100 o . £ 0076 <0110 ! 40,8 ..
15. 220.440 1.000 .0077 .0109 4l.4 !
_____________________________ 16 ... 235sA36____ ... ____e930 . ____e0080_ ____________________e0%07 . 42.8 .
17. 249,832 .880 . 0081 . 0105 43,4 "
" 18. 264.528 <830 . 0081 .0105 43.4
19, 279.224 .790 .0083 .0103 4t 7 .
Y e ———— E.ﬂ- _____________________ 29_3.-320 _______________________ .. ,15_0-________________-_-___-_DD_Q5__,_-__________----.--____-_Q_i_ll_Z___________-__-_______!4_5_-!*_ _______________________
Z5. 367.400 600 .0087 .0029 46.7 "
1 YRR} | S Lb40.8080 ____ .. 900 . _.s0093 . __._._.e0093 . _.50.0_ ___ ... a
is, 514,360 430 . 0097 .0089 52.0
2 40, 587,840 370 .0100 .0086 53.9 )
. us. 661.320 330 .0102 . 0085 54.6
TS, B0 e e 34800 o300 8 0803 e 0083 593 —u
55, 808.280 .270 . 0105 .0081 56.6
B 60 881.760 __ .. 250 . £ 0108 28078 ST . o
65. 955,240 . 230 . 0110 . 0076 59.2
" 70. 1028.720 . 210 0113 . 0074 60.5
75. 1102.200 . 200 .0115 « 0071 61.8 s
TR . 1 ¥ SO 1179.680 ___________ .. ___ <180 0218 . «0069 6342 .
85. 1249.1€0 170 .0119 . 0067 63.8 ¢
B o e e e e o e o o e e e e e e e e e e e e et e e e e o e e e e e e e et e ot e et e e 2 et et e e e e e e e e ‘
u .
.Il ______________________________________________________________________________________________________________________________________________________________________________________________________________ ¢
D
e e D EC2 11977,
30 ¢
___________________________________________________________________________________________________________________________________________________________________________________________________________________________ .
1
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g .
, POROSITY DATA FOR SAMPLE P 1-2547.
of
""""""" """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" o
S e e e e e e e e PCT. PORES
r. PORE PORE CHANGE IN GREATER TR s
s PRESSUPE PRESSURE DIAMETER VOLUME ' PORE VOLUME THAN DIA
ATHS PSI MICRON CC/G cc/s5 INDICATED "
( T e et e e e o e e i e = e e ot e e e e 2 o e o e e e e ek e o e ot e e = o e e e
"
B o e et e m e e m i e e e v e 2 e e v = 8 > = = 8 = v e = " = 4a = . = e . - A Ak k= = 2 = Tt = ok - e o A A8 4 42 = =k k= 8 R e ot % . e o o R A& o o o 2 o  m an e 1o = 2 o = .t .
o 90. 1322.640 .160 . 0120 . 0065 ) 64.5 i
. 100. 1469.600 . 150 . 0120 . 0066 64.5
110. 1616.560 . 140 .0123 . 0064 65.8 "
LR N 120 . 1763.520 e A3 0123 .0068 658 .
130. 191 0.480 . 120 .0126 .0060 67.8 T f
B e e e e 80 e COS Tl P & 5 U <0126 . <0060 678 .
150. 2204.400 . 100 . 0127 .0059 68.4 “
0 170, 2498,320 .088 - .0130 .0056 69.7 .
180. 2645.280 .083 . 0132 . 00504 71.1 i
T 190, L] 2792.240 __ . 2079 . <0132 «0054 . 1.1 A
2n0. 2939.200 .075 . 0135 . 0051 7Z.u N o
T 220 .3 3233.120 ... <068 . <0135 . .000¢ ] 7244
i 240, 3527.040 .062 .0137 . 0049 73.7 ’ o
" 260. 3820.960 « 857 . 0140 .0047 75.0
280. 4114.880 .053 0142 L0044 76.3 u
1 S 30Q. . __.___.__44DB.800 _____________________ « 050 . 20345 £0002 706 .
( 330. 4849.680 « 045 .0146 . 0040 7.3y T “
.......................... 3600 ... 52900560 w08\ . e0168 0038 __ . T19s6__ .
( 390, 5731.440 .038 . 0152 « 0034 81.6 "
" 420, 6172.320 .035 . 0152 . 0034 81.6
450, . 6613.200 .033 .0153 .0033 82.2 "
e 990 e ] 720%.0060_____________________. e 030 s <0857 #0029 . BBs2 ..
510, 7494.960 .029 . 0160 .0026 86.2 "
I o v e e 5'0U9__n_____--w-___---],.93_5.0._5.l.4.0. ______________________ 0,02_2 ________________________ L] _9..1_!'23________~___-____,-_______-..QD-Z.:‘_--_"_-_-~---_“____-f’1:_5_ ___________________
( 590. 8670.640 .025 L0164 L0022 88.2 "
» 610, B964.560 . 024 . 0164 .0022 88.2
640, 9405, 440 .023 . 0167 . 0020 89.5 u
e e T00e., e 10282.,200 ______ .. e02Y o _s 0TS e 0086 ] 91l ... "
740, 10875.,040 «020 0174 .0012 33.4
D e e e e 704 11345.920 . D19 s o0Y78 o ____.s0042 . IO X R F o
i ang. 11756.800 .019 0178 .0012 33.4
7 _ 830. 12197.€80 .018 . 0176 , .0010 94.7
860. 12638.560 .017 .0179 .0007 96.1 s
L 90 0. . 13226, 400 ____ ... @017 . ___ I B TSl £0007 . 96
930. 13667.280 <016 .0181 . 0005 ar.4 '
U - X | RS 13961,200_____ ... @016 .. <0181 .. 0005 .. 9764 .
1000. 14696.000 <014 .0186 .0000 100.0 !
n
o o e e e m m e e i metee e ettt e e e = o o o 22 a2 o o o o = 2 e e o o = 44 2 2 o 5+ ek 4% o = = e e am e e = o aa i e = = e o o o = = = e ¢ n ok oe & . = = m % ko = e e o = . e = = = o o oo o PO e -
~UREC o
0 e e e i e i m m ot et e o w e  m he e 4 e e e an . n e A A = = =t o n = = = o 2 = o om e ¢ = n 2% e 2m e o = o om m & b4 te e m m e o o e e om o e = o m A o ot o e = 25 n Fa 8 o m o e e = 2+ m e e n ma 22 e A2 =+ = = = 4n e 4 e "o Ak S o= e 72 m  $4 o e o e e = ¢ o e e n e n e S
10 M .
e I

-

LR T FYER)
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e
) POROSITY DATA FOR SAMPLE P 1-2554.
SEQUENCE NUMBER 7 .
________________________ PORE . VO L UME o080 O G G e e e
] e o e e e e e e e e e e e e e e e e e e e e e e e e e e e n [ 13
s PCT. PORES
PORE ' PORE CHANGE IN GREATER u
! PRESSURE ] PRESSURE ________________DIAMETER __________________ ] voLumMe_ __________________} PORE_VOLUME ____ ________ THAN OTA
ATMS PSI MICRON cC/6 cCc/G INDICATED "
e e e e e e e e et e e e e e e e e e e e e e okt e e = e = = e £ e e o e = A o T e o e 1 2 8 0 7 2 o = e o 2 20 T 7 2 = e 7 o e e 2 o om o o @ e n o
9
1. 14,696 15.000 . 0000 . 0091 .0 v
N e e 294392 .. 7500 . <0000 «009Y Ll o I
3. 44.088 5.000 . 0005 .0086 5.3 f
M e e e e e LIS 5_ _5_1.7.59__-.__--___-____---_-.3_9._7_119 _______________________ . .0.0_9_5 _________________________ L] _Q_U_g_&_ _______________________ ‘_3_'.:_3 ___________________________
5. 73.480 3.000 . 0007 .0084 7.9 “
" 6. 88.176 2.500 . 0008 .0083 8.8
7. 102.872 2.100 . 0009 .0082 9.6 "
B e e e B e 117.568_________________.__1 1.800 £ 0010 0082 105 L
g, 132.264% 1.600 . 0010 .0082 10.5 o
M e e 10 146,960 . 1.500 ___________________. £ 0010 . <008y 100 ..
11. 161.656 1.400 0014 .0078 14.9 “
i 12, 176.352 1. 300 0010 .0078 14.9
13. 191.048 1.200 « 0014 0077 15.8 "
W e e Voo 2050706 . ___] 1.100 s 0010 s 0077 ] 15.8 .
v 15, 220. 440 1.000 .0016 . 0075 17.5 o
____________________________ 16s ... 239136 _______ . ______...930 ____________________e0018 . __..s007?5 o AVS .
17, 249,832 +880 .0018 .0073 20.2 "
" 18, 264,528 . 830 . 0018 .0073 20.2
19. 279,224 . 790 .0018 .0073 20.2 "
M e 20 293.920 750 o o._._.s002% o _.____e08070____ . 22.8 ..
2s. 367.400 <600 . 0026 . 0065 28.9 "
W e e e 06 ] 640.889 500 ___ .. _.s0028 _____ . ________.sB063 ____ _  ___________ 30.7 ..
3s. S14.360 . 430 . 0030 . 0061 33.3 o
» 4. 587.840 <370 . 0032 . 0059 35.1
45, 661,320 «330 . 0032 . 0059 35.1 w
TP ) T34.800 ________ . «300 o ___s0033 o ___...s805%e8 ... 3%.0 _ . "
55. 808.280 .270 . 0033 . 0058 3640
Bl 60. .} 881760 . w250 s $0038 0054 o Mle2 o
65. 955,240 .230 . 0038 . 0054 41.2
n 70. 1028.720 . 210 .0038 0054 41.2
75. 1102.200 « 200 . 0038 . 0054 41.2 ¢
B B e . 117%.880 . «A80 <0038 0096 W1.2 .
RS, 1249.160 170 . 0038 .0053 42.1 !
B L e e e e e et e et e e 2 e e 2m 22 e o e o = o o e e e e 2 e e A e e 1 2 o 22 ok 2 e e e e om0 2 A 2 o 2 2 e 2 A e 22 22 2 e 2 e 2 e 2 e e e A o = om i ot o e e o o o okt ot e o it e o e e naem .
n .
I e e e o e s mt e e e = et e e ot e e i e e e o e o o e e ____-.._...-_-..--____..-..__-_-___-....___..__..____-....__-..-___-_----_..-_-.__--_..--------------_n_--...L___ ___________________________ s
- DEC 211977
B e e e e e e o e e v e e m e en e = e e e 2t e 2m 2 o ot o e i o e o2 o e e = a2 2 e fm e o ot e a = 2m om e e e 2 o2 e o e e e m e e am e = e e = = m e 2 o e e e mam m aa 2 e 4 e = tm et ot = e o e A1 e em e o tm i e o ama Y
30 00 ¢
» ‘JI ______________________________________________________________________________________________________________________________________________________________________________________________________________________ -
3 e e e et o et i e et et e e ee & ke et m et e e es = m n 2 ot 2m e m o o e e 2 o e e = 2m m we o e Ha et 1 s s+ a & e e e e e e e et mremn = e an e e o e e e vn e e = S am e i e o e e e e = = e e a2 e e e £ 24 2 1 o 2 e e o e e 4 22 2t e A e e 2 e 17 7o a1 = = et A1 = 11 o2 e e = = e e ot o o

-

¥ - SGey SIIMSAG O2WYR perist




e e e e e e e e e e
[ e e
: POROSITY DATA FOR SAMPLE P 1-2554,
e o e e e e e e e e e e e e e e e e e e e ] PCY. PORES . b
£ PORE PORE CHANGE IN GREATER oy
' PRESSURE. PRE SSURE DIAMETER VOLUME . PORE VOLUME THAN DIA :
ATHMS PSI MICRON CC/G €C/sG INDICATED “oo
]
S w
e o e e e e e e e e e e e e e e e e e e e e e e e e e e H
990. 1322.640 +160 . 0040 . 0051 43.9 oy
, 100. 1469.600 . 150 <0040 . 0051 43.9 ’
A 110. 1616.560 . 140 . 0042 .0049 : 46.5 "
e e 120 ... S 1763.520 ... <130 <0065 <0046 49.0 . )
130. 191 0. 480 120 . 0046 . 0045 50.9 T TTTTTTTC t
Mo e e e 1060, . 20597.4480 . A0 0007 0084 S -3 3 S
( 150. 2204.400 <100 . 0048 . 0043 52.6 “oy
" 170. 2498. 320 .088 . 0048 .00643 52.6
180. 2645,280 .083 . 0048 L0043 52.6 e
L T 190, . 2792.2060 e 079 0009 <0002 ! 5308 [
200. 2939.200 . 075 . 0049 L0042 53.5 "
W e e e 2206 o3 3233.120___ .. <068 . . <0054 2000 ] 56.%
¢ 240, 3527.040 062 . 0051 « 0040 56.1 oo
" 260, 3820.960 . 057 . 0055 . 0036 60.5
260. 4114,.880 .053 . 0055 . 0036 60.5 o
T 3006 ! 4408.800 __________________.__ 050 s <0055 0036 68,5
/ 330. 4849.680 - 045 . 0065 . 0026 71.1 "
AT 3606 .. 5290.560 _____________________ N LS S «006S £0026 ] 14 X
( 390. 5731.440 .038 . 0066 .0025% 72.8 °
" 420, 6172.320 .035 . 0068 .0023 74.6
450, 6613.200 .033 . 0068 .0023 74.6 .
W e 8906 ... 7201.080 . 030 .l -0068 . _____________.__.s0023 _______  T4.&
510. 7494,960 .029 . 0070 .0021 77.2 "
20 o e e e e Sh0e . ..7935.840 <027 .07y ___ . _____.eB0020 8.1 .
( 590. 8670.540 . 025 .0071 . 0020 78.1 ueon
" : 610. 896 4,560 <024 .0071 .0020 78.1
640, 9405, 440 .023 .0078 L0010 85.1 “
S S 7006 10287.200 . 021 20079 o __e0012 86.8 ... oL
™o, 10875, 060 .020 .0084 .0007 92.1 "
e e e e 100, .. 11315.920 .. $019 . <0084 L s0007 93 . o
(. 800. 11756.800 .019 . 0084 . 0007 92.1 :
n 830, 12197.680 .018 . 0086 . 0006 93.9
860. 12638.560 017 .0086 . 0006 93.9 s
(e e 9000 13226400 ____ .. W07 «0086 «0006_ . 939 '
930. 13667.280 .016 .0086 . 0006 93.9 !
TSNS, - -3 | PO 13961.200_______ ... ... 016 ... <0086 <0005 .. b LR G
A 1000. 14696, 000 .014 . 0091 .0000 100.0 to
3
.1l_-..___~‘-_,.-.._-..-_<-.v.“.,‘,‘,...__..-_....‘---__._______..._-...-..--_-_____.._.__-..._.“_‘_.___.. e e e e et e e e e e e e e e e e e e e e e e e e = e = = o e o 22 21 = e o 1n 1 e e e e o e _-_.._._: ...... ‘
. PEC 21 1971 ! :
--------------------------------------- y L8
~ a0 7
% e e e e o e e e e e e St 2 £+ e e e e e e e e e e e e . ..
n ..



- 1
. e o e e o 2 e £ 5 2 e e e e e s e .
: POROSITY DATA FOR SAMPLE P 1-2565.
- SEQUENGE NUMBER 8 o
L PORE NOLUME 085 OO /G e u
S e e e o e e e et e~ et e ot o et i ot e e e
( T T T T T e T e TTTTTTTTTT T TT T m T s s m o 14
6 PCT. PORES
E PORE - PORE CHANGE IN GREATER u
O 0 ..____PRESSURE PRESSURE _________________ OIAMETER ) yeLume ] PORE VOLUME THAN OIA
ATMS PSI . MICRON €C/G cC/G INDICATED T "
( .‘ """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 4
9
, 1. 14.696 15.000 .aeoo L0147 .0 "
e 2 e e 290392 . Te500 «0000 0147 L3
3. 44,088 5.000 . 0000 L0147 .0 . F
M e et e L 58.78% _______ . ______3.700_____ «0007 <0140 R
( 5. 73.480 3.000 .0010 .0137 6.8 u
1 6. 88.176 2.500 . 0011 .0136 7.6
7. 102.872 2.100 . 0014 .0133 9.8 "
Ol R 117.568_ ________________1.800 _ s 1 N £0130 ] % R
9. 132.264 1.600 .0021 .0126 Thaty T "
M e e e e 106 146,960 ________________. 1.500 s « 0023 . 0124 L. 159 ...
{ 11. 161.656 1.400 .0023 0124 15.9 o
" 1.2, 176,352 1.300 + 0029 .0118 19.7
13. 191.048 1.200 . 0030 0117 20.5 B
M 20S.7064% . 1.300 . 0835 Ll <0113 23.5 ...
( 15, 220,440 1.000 . 0036 .0111 24.2 o
N e e 16e . 239136 . 0930 <0037 o _s L0280 2540
! 17. 249.832 «B8O . 0037 .0110 25.0 "
18 18, 264,528 «830 . 0040 . 0107 27.3
' 19. 279.224 .790 . 0040 .0107 27.3 "
S | 293.920 . I50 e 0080 ___eBO7 o 2Te3
25. 367.400 .5600 . 0052 .0095 35.6 "
LN 30 W% 0.880 €500 50061 __.0086____________ L3 P —u
3s. S14.360 « 430 . 0065 .0082 43.9
7 40, 587,840 370 . 0067 .0080 45.5 }
4s. 661.320 «330 . 0068 .0079 46,2
M e e S0 ] 734,800 300 ___.s0069 ______ .. eB8078___ 47,0 .. "
55. 808.280 .270 0072 . 0075 49,2
T Y | BBA.760 . 290 o __s «0076 .. __.e907) 5.5 . o
65. 955,240 <230 . 0077 . 0070 52.3
n 70, 1028.728 . 210 . 0078 . 0069 53.0
75. 1102.200 . 200 .0078 . 0069 53.0 i
B e BB ] 1175,680 ________ . __. <180 <0078 <0068 ____ .. 530 L
85. 1249.1€0 .170 . 0080 . 0067 S54.5 '
e e e et e et e e e e e e e e e e e e~ = e e e e e e e e A e e e e e o o e ot e e o e e e e e '
u
9
B8 e e e i e e e e e e e = = o o o e o = a2 21 e 2 e = e ot oo e e e = = 2t 2 e o e o7 e e 21t e e o e o e e e ot e e e e 22 e e e e o 22 2t 22 o o7 e e = e e 2 e vam ewm e e @ =t o o
—pEc 2 wn !

12
< 1Y)
E .
3
_-\
B d e e e e e e o2 o e e e et e e e e e et e e
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| H 1t
. POROSITY DATA FOR SAMPLE P 1-2565.
of
LS
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 113
e e e e e e e e e e e e e e e e PCT. PORES .
( PORE PORE CHANGE IN GREATER T TTTTTTTTTTTTTTY wo
b PRESSURE PRE SSURE DIAMETER VOLUME PORE VOLUME THAN OIA
) ATMS PSI MICRON CC/G cC/G INDICATED u
/ .
L T RN 9
B o e e e e e i e et e e e e e e e e = R e e v e e S e T = = ha e e = T T = = e e e e et et e e o 4 e e o e e = e = o e s e s e in
! 90. 1322.640 <160 L0084 . 0064 56.8 s
. 100. 1469.600 «150 .0087 .0060 59,1
A 110, 1616.560 o140 . 0087 .0060 i 59.1 "
220 1763,520 ________ . 430 £ 0089 .0058 60.6 .
130. 1910.480 120 . 0090 . 0057 6l 4 T "
M e e e W0, . 2057.440 .. <110 . «009% <0056 62.1 _
( 150. 2204.400 . 100 . 0091 . 0056 62.1 u
0 170. 2498.320 .088 . 0098 .0049 66.7
180. 2645.280 .083 . 0099 0048 67«4 "
L TS 190, ... 2792.280 _____________________ 079 s <0099 <0048 ] 6Teb
200. 2339.200 . 075 . 0099 L0048 3 2% o
Mo e e 220 s 3233.420__ ... 068 <010y - 0048 ] 6849
( 240. 3527.040 « 062 .0106 0041 72.0 “
s 260, 3820.960 « 057 . 0108 .0039 73.5
230. 411 4,880 .053 .0108 . 0039 73.5 "
LS TR 300, ... .1 4408.800 . __ <850 s <0111 <0036 ] 7Se8
/ 330. 4849,680 « 0% .0113 . 0035 76.5 T h
e 360. ____________.___..5290.5860____ _________.________ 0Ny 513 5 O <0035 ] 765 ..
{ 390. 5731, 440 .038 .0118 . 0029 80.3 "
" 420, 6172.320 . 035 .0148 . 0029 80.3
450. 6613.200 .033 .0118 . 0029 80.3 "
O W 890e 7201060 . 030 .0120 o ....__.sbOQe7 . ..B1.8 .
51 0. 7694,960 . 029 .0120 .0027 81.8 "
2 e e e e SY Qe __.793%.840 ______ . 027 3 «0125 o ___._.e0022 ___ _____________B4.B .
{ 5a0. 8670.640 .025 . 0127 . 0020 86.4 “
2 610. 8964.560 . 024 . 0129 .0018 87.9
640. 9405. 440 .023 , . 0129 .0018 87.9 “
L OO 700 . .. 102874200 .. . <02t o _.....s0t3y o .....sf%01e6 886 ..
760, 10875.040 . 020 . 0135 <0012 91.7 "
[ e 4 4| U 11315,920 .. o049 £ 0137 k0010 93.2 .. cu
i 800. 11756.800 .019 . 0137 . 0010 93.2
" 830, 12197.680 .018 . 0139 . 0008 94,7
860. 12638.560 <017 0142 .0006 96.2 ¢
R 900 132260080 e0MT .. «BAM2 «0006 96,2 il .
930. 13667.280 .016 .0145 .0002 98.5 :
B e e e m et i m e e . 9 6.0- __________________ 1,3.9.5_1.‘0‘2.0_(1 ________________________ . 0_’».6 _______________________ '_g.L'_‘_S_ __________________________ ° _U_Qg_z_ ______________________ 9.8.‘_'_5 ..........................
{ 1000. 14696.000 018 0147 <0000 100.0 !
n
e e e e e e e e e e e e e e -
v pEC211vIT ¢
L-: ____________________________________________________________________________________________________________________________________________________________________________________________________________________ . 5
,n o
,h n




o O P
R -, BT Bl A A T A ————
) POROSITY DATA FOR SAMPLE P 1-257S.
SEQUENCE NUMBER 9 "
e PORE NORUME e O O G G e e e e e u
o e e e e e e e e e e e e e e e o e e e e e e e e e o o o e e 14
' PCT. PORES
, . PORE PORE CHANGE 1IN GREATER n
.. PRESSYRE ] PRESSURE ________________ DIAMETER | voLumMe __________PORE VOLUME THAN DIA
ATNS PSI MICRON cC/6 CC/6 TTINDICATED T "
Fo o o o e o o e e o e e e e e e e e e @
?
1. 14.696 15.000 0004 L0171 2.4 "
S 2 e 290392 7500 <0086 <0168 . 8e0
3. hiy,088 5. 000 . 0028 L0147 16,0 ~  TttttTTTTCT "
T ¥ P, 58784 3700 0029 <0146 ] 168 .
4 S. 73.480 3.000 . 0036 .0139 20.8 u
" (N 88.176 2.500 . 00643 .0132 24.8
7. 102.872 2.100 . 0046 .0129 26.4 #
e e e e L 117.568 .. ___] 1.800 . «0053 s «0122 ] 30.4 .
9. 132.2¢€4 1.600 . 0055 L0121 31.2 e
Mo e e e e e 10 146,960 . %.500 _______ ____________.00S6 ____ 0819 & 32.0 .
f 11, 161.656 1.400 . 0056 0119 32.0 o
18 £ 2. 1764352 1. 300 . 0060 .0115 Jh.b
' £3. 191.048 1.200 . 0060 .0115 34,4 "
O M Yhe ol 20Se7h6 o ____1.100 s <0060 . 20115 .l L R
( 15. 220. 440 1.000 . 0067 L0108 g4 n
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