APPARENT BULK DENSITY — gm/cc

1.9

2.0

2.1

2.2

2.3

24

25

2.6

2.7

238

29

3.0

3.1

BULK DENSITY — NEUTRON CROSS PLOT
P, = 1.24 gm/cc

(Density Log Calibration to Z/A=0.5)
APPARENT NEUTRON POROSITY — % (ASSUMING LIMESTONE)
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CORRECTED POROSITY — %
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ESTIMATED NEUTRON CORRECTION
FOR FORMATION CHEMISTRY EFFECTS
(NEUTRON—NEUTRON LOGGING,
WATER FILLED HOLES)

APPARENT NEUTRON POROSITY — %

APPARENT NEUTRON POROSITY — %
(FROM CHARTS OBTAINED USING LIMESTONE TEST BLOCK DATA)
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INTERVAL TIME - MICROSECONDS/METER

SONIC — NEUTRON CROSS PLOT
(V25,300 fsec, Hydrogen Index of Pore Fluid=l)

APPARENT NEUTRON POROSITY — % (ASSUMING LIMESTONE)

10 15 20 25 30 35 40

427 L 130
394, 8 SULFUR 120
x)hﬁ
X;Z"ﬁ 110
361 .
WP )
..«"/)::,u Pall
S
328 ) 100
af x('(
295 o e g’ e %0
17 /( ,)ﬁ
X L
262 Pl 77/ 80
e
i‘:;/ = L o
230)| F e /g o -
I % y ?oq‘
25 )_("‘
® ;a,\'&i'/x ®
197 V 60
ﬁp
GYPSUM ©
164 50
40
13 10 15 20 25 30 35 a0 a5 50

APPARENT NEUTRON POROSITY — % (ASSUMING LIMESTONE]

1004/SANOIISOHIIN — IWIL IVAHILNI



APPARENT BULK DENSITY ~ gm/cc

SONIC - DENSITY CROSS PLOT (COMMON)
Piy = 1.24 gmjec, V¢ = 5300'/sec

(Density Log Celibratien te Z/A=0.5)

INTERVAL TIME — MICROSECONDS/FOOT
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GAS DETECTION AND POROSITY DETERMINATION IN SANDS FROM
DENSITY — NEUTRON LOG CROSS PLOTTING

APPARENT BULK DENSITY — gm/cc

(=}
”m

2.7
40

NEUTRON LOG SANDSTONE POROSITY — %

(=)
-

2.6

2.7

2.6

25

Q\ <
NN
s

24

/)

25

NSO

23

~

~— NN

24

23

T~

2.2

2.2

2.1

2.1

20

19

2.0

1.9

18

1.7

—— e

1.8

1.6

1.7

% — ALISOHOd INOLSANVS 5071 NOH.LN3N

APPARENT BULK DENSITY — gm/cc



MATRIX DENSITY —  gm/cc

CALCULATION OF POROSITY FROM BULK DENSITY (GAS FILLED HOLES, P ¢ =0)
BULK DENSITY — gnVce

. 81 4 18 18 20 22 24 26 28 30 32 34 36 38
; p 4 y.
/ y 4 / ,/ /
/|
38 / p 4 71 A
/ p 4 / A
/ / p 4 pd
P4 4 //
A
34
/ / pd Y
’ 4 / 4 / /
50 v 1/ /
32
4 / P4 1’4
/ /
4
VARV ARY.aRy. 40v4
3.0
ARp.Aup Z = Ao
Vi
/4 ARV 4RV I
30 — DOLOMITE
28 4 /A l‘b,, V4 4 7/ /)
/ 4 "% A1/
4 Y’ | 4 y A — CALCITE
, are 20 /l’ ]
y +——F 7 — QUARTZ
26 f 15 ,‘
/ A / 0 y.
P4 y 4 ! pd
4 4 7
24 / /. an
/ 4 pd /
/ _ GYPSUM
/ / .
22 4 A L4
A4 111 — HALITE
A |4 4 L}
y 7T — SULFUR
20 Pma - Pb WHERE: ¢ = POROSITY (FRACTION)
yav.av. b= Pma - Pt P ma= MATRIX DENSITY { gm/cc )
7 yav, Pp= BULK DENSITY ( gm/cc)
is 7T Pg= FLUID DENSITY ( gm/ce )
14 16 18 20 22 24 26 28 30 32 34 36 38

BULK DENSITY — gm/ec
(CHART *'b™)

34

32

28

24

22

21

20

/wb — ALISNIQ XIHLVN



MATRIX DENSITY — gm/cc

CALCULATION OF POROSITY FROM BULK DENSITY (WATER FILLED HOLES, P¢=1.0)

BULK DENSITY — gm/ce
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POROSITY CORRECTION

Z/A RATIO EFFECTS ON SAND POROSITY CALCULATIO! WHERE Oma = 2.655, Z/A =0.499
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OIL RESERVE NOMOGRAPH

RECOVERABLE
oiL
(BBLS)
T 4.000
AVERAGE HYDROCARBON OIL IN PLACE RECOVERABLE BED RECOVERABLE
POROSITY CAPACITY CONTENT (BBLS) oiL THICKNESS oI 1 s.000
%) BBLS/ACRE FOOT (BBLS/ACRE FOOT) (BBLS/ACRE FOOT) (FEET) (BBLS/ACRE) /
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90
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+ 150
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+10 1
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8 20 + 80 + 500 FACTOR 1 + 60
- 600 10 § 90 600 L 70 + 400 2,500 + 40,000
74 0~ 100 T10 1 80 ; I
1 500 T 600 + 500 [ %0 20
6 - t1s 100 + 500 1+ 2,000 + 50,000
! 1700 :
1 1+ 30
5 - 400 + 800 + 20 T 400 + 600 a0 + 60,000
r + 900 T 25 + 1500
12 1700 ) 4 + 70,000
4 41,000 )
I 300 / 13s + 300 L soo 1
tao 80.000
145 +900 r 80 T 90.000
r L50
3 4 +1.000 ] + 1,000 + 100 + 100,000
9
25 200 1500 + 200 150
: 8 160
7 + 200
24 + 2,000 +1.500 + 150,000
+150 . w00 250 F 240
3001 330
15 4 + 2,000 45 + 500 1 400 + 200,000
1 - 500
I 100 3.000 + 100 600 1_
{ 2500 + 400 I a0 L 250,000
1 L a0
1+ 4 L 4,000 80 4 3,000 + 300,000
1 400,000
+ 500,000




GAS RESERVE NOMOGRAPH

SPERFECT GAS" RESERVOIR GAS
GAS FILLED VOLUME RESERVOIR VOLUME “PERFECT GAS" VOLUME IN PLACE
(FT 3/ACRE) STANDARD PRESSURE RESERVOIR VOLUME - STP STP
GAS FILLED - 800,000 (FT3) (FT3) (FT3)
AVERAGE VOLUME 1 ’ GAS FILLED T 208 T 200MM 1 208
POROSITY CAPACITY (FT 3/ACRE FT) + 700,000 RESE R\I((ZF)EI_R3;/0LUME i
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50— 21,780 ’ 1158 1158
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40 1 I I
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20 - - 200 [ RESERVOIR 4 6B 1 68
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ACTUAL MATRIX DENSITY - GM/CC

COMMON DENSITY DERIVED POROSITY CORRECTION FOR CHANGE IN
MATRIX DENSITY*

Pma-Pb
Pma-Pf
(Pg = 1.0)
ASSUMED MATRIX DENSITY (GM/CC)

{(Anhydrite) (Dolomite) (Calcite) (Quartz) (Gypsum) (Halite) (Sulfur)

2.95 2.85 2.71 2.65 2.32 2.16 2.08
2.95 0 .5 .13 . 16 +33 . 42 . 45
2.85 e 0 ¢ + 10 .2 . 38 . 42
2.71 =13 =7 0 + 3 . 27 .32 + 36
2.65 16 -10 g 0 . 20 . 30 .34
2.32 -33 -29 27 -20 0 L 12 +18
2.16 42 -38 -32 -30 12 0 .13
208 | 45 -42 -36 -34 -18 -13 0

*This tables gives the error values at the zero porosity level. For other porosities
these values should be multiplied by (100 -@e;)/100.

GULF COAST SHALE DENSITIES

Depth 0 METERS Bulk Densities
] 1.80
2000 610 2.20
6000 1830 2.44
goone 2440 2.52
10000* 3050 . 2.57
12000° 3660 2.60

16000° 4880 2,63



Pp— amlcc (Pf, = 1.16 gm/ec)

SONIC DENSITY CROSS PLOT FOR SHALE CONTENT
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