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Appendix A : Lithofacies of core samples and some geophysical log signatures
used as database in this study.

@ LKU-A01 [SSTVD]

SSTVD MD 04 CNLO1 -02{0  GR _ 150/0 DT 200/ COR FAC
2.0 RHOBC 3.0

1387 -

-
w
Pty
[o0]
t

1

ozel

geel

Geel

G /zeL

oeel

gzeel

frivebree e Hiprbrrbeerpreec b e b e e e e

seel

SereL
x4%4%

S¥El
e |4++|+1 AN

‘
;
N7
g

1347 = 1416 © -




® | KU-A01 [SSTVD]

1385

SovL geovL ooV L g l6el G6E L geel 06E L Gl8EL
R R RN AN FEFRAREA R FERREEFREE FRE R INER R R A R R RS R SRR
| T | I l f f f l

=
=2

034"

HIHJI‘HII'HH

O]

El‘li ﬁ

1414 — 1483

ISSTVD._MD 04 CNLO1 -020 GR 150

(0] DT

200

COR FAC

2.0 RHOBC 3.0

82



® LKU-A01 [SSTVD]

SSyi gzeri 0142 Slvvl 144" Sl (0443

S /SPL

!I?IrlIlilrlHn'}IIII'IIIHIIIIllltr‘llllv'!|II1‘IL||‘H|IHI|Il'i?|v'Hillr‘|)||:'HIJ:'I|I"HII

I:'H|HII’H|I

0GR 150/0 DT

200

COR_FAC

Cs

CS

CS

Cs

83



® LKU-A01 [SSTVD]

1449

[ie 4N Sor L GaorlL (0;¢,4% G /SPL GGl gasvl
f|u{.~|||5e|u||HIJHl)|‘|H|Ju|ar|¢|a|(||eilu.ll|u|||u|1|eu||.'t|||,'||‘|a|!1u||

3

7A 4"

I||I|I}IHI‘|

-
H
S
©

ISSTVD MD 04 CNILO1 -0.210

2.0 RHOBC 3.0
1518 — .~

SPSlL
N

1547

84



85

COR FAC

200

DT

GR__ 150/0

Q

® LKU-A01 [SSTVD]

2.0 RHOBC 3.0

1645 1647.5 1655

1574 — 1642

____,___,:______________‘_‘_l_f_‘l_;‘_‘__.._,_:+___,____~..__+_,‘T:T_$‘+TTT+IL___:_1______:+___‘I,_L_ﬁ¢‘_l
1575 15775 1580 1582.5 1585 1587.5 1590 15925 1 1692 .5

=

1600

_:_____:__,____T_

8

Q..i.




® LKU-B01 [SSTVD]

1718

SZLL geeLL 0zLL

geeLL 0ELL S/2LL

SELL

SleLL

IIIIILII'A|['l‘lll'lll'lllllllllll‘l ]'l'l'!'l'lllltlr' l“]‘v'l'!ll'l'v'l||'vl|ll'l'l'l'l‘l'll ]l'I|I|I'I'II(|lII'l|lllllll l‘l‘l'l‘l‘lll'lll'l‘l'l'l'l'l'xll'v'll .

2
gi”g'a@

je174%

L IIVIIII‘I[!lIl]‘I‘IIIII

1747

1778

0811

GZ8LL

S08L

1807

ISSTVD MDD 0.4 CNLO1 -0.2

2.0 RHOBC 3.0

0]

GR

150

0]

DT

200

COR FAC

86



@ | KU-C01 [SSTVD]

ISSTVD _MD 2.0 RHOBC 3.0

0GR 150

COR_FAC

| 0.1 _CNLO1 0.6
1609 = 1669 -' N

091
‘“/\/,\(/‘i

§2lol

f—/\‘/-’\/\/\—"\_/\ﬁ

G291 G229l 0291 G /191 SL9L

G /291

i el e ey b b

1638 1698 N

2L AM
$:

|

87



® L KU-CO01 [SSTVD]
G 15

SSTVD MD

1702 = 1762

S /0LL
|

I

'I'ylx‘l LI 3 |

0oLLL

L ‘Illll‘Yll Ly

SCTLLL

QLILL

|l [

SlLLL
|

Irl,ll'I’L'lll' A R

[
m gzau g.@iﬁ' ‘
o

1 ,/ ey
r/ "
e % il
- 7 \ /\/“/ 2 :
X2
Voo wom=T tSa

l
SLLLL

0zLL

I[Jl I' L

gaeLl

S/l - SeLl

||||H|lex1_ll1ll

Su8.L &‘B/_L

1731 = 1791

L

2.0.RHOBC..3.010
0.1 _CNLO1 0.6
A

o,

A

R_ 0[0 DT 200/  COR FAC

m"iy | ’l%i‘]i’

URING
\

)
L

1
( ¢
5

Gk

88



89

® LKU-C01 [SSTVD]

)

LERGEH

|

|

§

S

4

iR neIns

1892.5 1895 -
o
1 5 1 18375

UNRY

N |

naﬂu.m 1905 ~

o m.u ?
q L R ____ ,,,,,,
Y48425 845 ~

3




@ L KU-CO01 [SSTVD]

SSTYD  MD 2.0 RHOBC 3.0/0  GR _150/0 DT 200/ COR FAC
0.1 CNLO1 0.6

1890 E: 1950 =

G'L061

1961

|

‘€|
|

0L6lL
e ,lua e ll :
eV

U

GL6 Ly
gam Wy

#1‘41‘4%‘“




@ L KU-C01 [SSTVD]

1943

0961 /561 SS61 G'ZS61 0561 L6l S¥6 1

G2%L

u*.a'm'lﬁw.w5l.'m\‘&wmHIIMJIwmﬁ&al.u&»wn*.ww.H»'.',Hw',ﬁﬂlnuu'.l.uH'IHMwwﬁauwMM

-

ISSTVD_ MD 2.0 RHOBC 3.0(0 GR _ 150.0 DT 200, COR FAC
0.1 _CNLO1 0.6

2003

S002

G2002

5 120t

061

1Ill‘l‘Ylf‘lll‘l‘l‘lllllllI\  §

1972

8
3

2032

.

24|



92

ey ___:_1 g :__; Py F___ﬂ R _t_;_ et by i___‘_ B __________{_; | ,____:_ eyt f_{_i:_‘_;_:::;
W 1585 1587.5 1590 1592.5 1595 1697 .5 1600 1

—

L

it
q 1

e .4__; Pttt
1607 .5

1

I

3
[y
R_
3
&
=3 \\ §
mo . \N\\&\.\ it I
(@)
2 I}/ <
Sk > |
i ' . SRR
=l o | T T [P ([
X| o : .
| ™ L o ;
) m |
@ g "
g e SN
(@
N
m 1945 1947.5 1950 1952.5 pvv. 1975 m

1610




93

COR_FAC
cs
Cs
CS
CSs
CS

200

DT

1/ /7

150/0

GR

Z =

- NigEs

® L KU-E02 [SSTVD]

2.0 RHOBC 3.0/0

4

1982.5 19 1992.5

N TN

DH 1977.5 1980 1995 .5 2007.5 o
o =1 S
= = H 39
a ____: b *_____ RRERE Ly Hirhht _ 1y .__._? ,_______;___,.___:____,__: i ,‘_}_;_}:_ L___:_ - h SRR ___:_._ﬁwh_;m_;_}_ f t___: o Ir
WW 1610 1612.5 1615 16175 1620 1622.5 1625 1627 .5 1632.5 m
2 =

- ©

q



® LKU-E02 [SSTVD]

SSTYD  MD [2.0 RHOBC 3.0l0  GR 15000 DT 200
1630 - 2003 E

S'Ze9l
5002

G002

Se9L

.HI|'y'|'.||‘:|1'|HII'|'y'|IH|'.LIil‘ -
Zs

S /91

',waill'.'

n\§

/]

(0)2°1%
ﬁl

et

7y

1
VAR g, B -
’
i 4
5 A | 3
s e 4
iy
L RET
L
& S
ye =

gzl
Ha'a|

15
-

Sl

0591

G /9L
I e.lll.a RAUSRRN [ty Hpe L i




95

7

\|| 1/

—a»
- 1S _-_ﬁ.—r&“, ,_

]
-

w
[s0]
o
N

©o
8

ISSTVD  MD _ |12.0 RHOBC 3.0/0

s
&)
>\ g
g
20k
(%))
e
AN |
oy
w
D
X
-
@

i,
2037.5 2040 2042.5

LORS NWE ERT __,_r Ry ,_____ IRYNRENRN ittt ;...Iﬁ}; _t_iiL___:_ ] _____1 Pt} t_____h _L}{‘:__::__:

1660

;,

FUEINNGS

2045 2047.5 080

(6]

N IRINY

2067.5

_::__;_ TRBERRTN

1662.5 1665 1667 .5 1670 1672.5 1675 1677 1 1682.5

2071

B
8

9

AR




96

COR FAC

200/

DT

150/0

GR

Q

® LKU-EO05 [SSTVD]

2.0 RHOBC 3.0

2090 2092.5 2095

2121

gty ,_::_,__L ._1_;:____,__:__{:; _1_:::; .__,___:{_: ,1_::_;__ Hh i_:__;_. _?_:_:_ | l_ e f_ﬁ::_\___h___:__.____ b
1840 18425 1845 18475 1850 18525 1855

1837
1866

1



97

COR _FAC

200

DT

15010

GR

0

® LKU-E05 [SSTVD]

2120

___________ ___Ap___._.____ __AF__I.__V _r__:____»m__- "._k

1865

2122.5

2151 |

ittt __Z_:__;_: h F‘____:_ P :___A_ 1 _:__;:L = ____.:__,___ Hrtrtrtbda __ ___.___:____, _,____ __:__._ |

1892

ChL



98

® LKU-E05 [SSTVD]

2.0 RHOBC 3.0

2141

2147.5 2157.5

bk :__;:_ HHH _i___:_ i __:____:_ I ::_______ it _:_1_:____ o _.____:___IJ____:. +H _ﬁ__r,_#_:_ Hh :.________ HH A
1887.5 1890 1892.5 1895 1897.5 1900 19025

. \m Nar.m“‘ 2170
75

=
e

2174

1912



99

COR _FAC

200

DT

Wz Ak <

® LKU-F01 [SSTVD]

g
E\\\S@.ﬁ} |
o :
g : - %S
= e . E -
- :
o _..
i \
o ARSI PR . T A A R R R . e 21
ol / b
I )
; |
3 |
) i | S
8 1892.5 1895 1897.5 190 W 905 1907.5 U. ma 1912, 1915 @ F 19175

1740

:____}:_1 it _I__i___:; i :,__ ENNNEEI | i__._____:___i_: | :,__}________:_: _ .________;__:_I__I, L __ﬁq,__}ﬁl{l; Lt e .
17425 1745 17475 1750 17525 1755 17575 1760 1765 Awo.\m

1769 —




® LKU-F04 [SSTVD]

1749

GoLL G291 091 G /GLL GGLL GZGL1L
]lllllllllrll'lll 'I‘JT‘ I‘lfllliljll‘llllll'lllI'I'Alll’lsljllll‘l ]|llll|||‘|Lll"Illlllll“lllllll|lll1ll"lll Illll I|lr||ll|||'l
| I f | f

S /9LL

1778

T Y

SSTVD.  MD 04 CNLO1 -02{0  GR 1500
2. ;
2061

2101

DT

200

COR_FAC

100



101

COR FAC

200

DT

150/0

GR

(0]

® L KU-F04 [SSTVD]

2.0 RHOBC 3.0

1
T

1772 =

2100

__ _ ___ h ___z _____ _»___ _ ___ _ ____._w___ _._ _»___ _>_‘__ _k_: _ ___ x ___ _ _: —. 4___4 m_h —__Iq—___ _hq: *\_‘__ * ___ _ _____ _———_‘-—<\:\‘x‘_\__ __<__ *\___ o
17775

e

Cs

L

>
<

=
gw N8N

P
%

TR

17925 17975

2130

Iy _— et _._1_.;:‘_:P

2132

1801

N




102

2065 2067.5 2070 2.5
[

_\\\\\\\\i

Q
5 3
8
=
_15
o
=F
S| G
=! — . e _‘ 2 ...
238 NS

075

Q
_:;f_::_:_ k______.____:__,_____:__..____._:______:____:_____::___A___.::_4:.____?____:_,_.____;________1_::__‘:__::::_:~ & 4
m 2005 20075 2010 20125 2015 : 2022.5 025
N

208557 2087.5

it __‘_______:__::___

20175 2020 Nom.\ 5

=
'C2



® LKU-L04 [SSTVD]

SSTVD.__MD Q4 NPHI -02/0  GR 1500 DT __ 200

COR FAC

2.0 RHOBC 3.0

1643 = 1887

1672 -~ 1926

103



® L KU-L04 [SSTVD]

1690 =

ISSTVD _ MD 04 NPHI -02|0 GR 1500 DT 200! COR _FAC

2.0 RHOBC 3.0

1950

S2

Cs

Cs

Ccs

Cs

104



® LKU-L04 [SSTVD]

1701 — 1965

- 0GR 150

105



® LKU-WO01 [SSTVD]

SSTVD. ___MD Q4 NPHI -02/0 GR 150/0 DT

100

COR_FAC

2.0 RHOBC 3.0

1668 2070

106



107

COR FAC

100

DT

\\\ Z

150.0

GR.

0]

® LKU-WO02 [SSTVD]

2080

2082

R R ____ Pttty _g bt _l [ ,__._:::__._ L i __ bt bt __,__ - _f::__:_; Fhtt _,ﬁﬂ. ! _ﬁ_ AU _:_1_,_;_,
1780 17825 1785 17875 1790 17925 1795 1 1 1802.5

1776 — 2030

1805




® LKU-X04 [SSTVD]

1991 = 2097

S002 §'2002 0002 G661 G66 L

G'2002

ISSTVD MD 04 CNIO1A-02|0 GR , 150/0 DT 100

COR FAC

2.0 RHOBC 3.0

0Loz

2)
G102 0
Ju‘w‘l‘vHH‘HH:‘g £

2020 —— 2128

108



109

Appendix B
Description of Geophysical Log types

Geophysical log name :  Gamma ray log (Simple gamma ray log)

Generalities : The gamma ray log is a record of a formation ‘s

radioactivity. The radiation emanates from naturally-occurring uranium, thorium and

: & radiation in the formation

nd uranium isotopes. Figure

potassium.

Principle of measurement.wi. .
originates from radioactive
B-1 shows the energy setopes series. The standard
gamma log counts all incg asures the total radioactivity

of the formation.

Interpretation EEECE lnTe erals show distinct levels of
natural radiation. This radi@itiofl origjnz es mainly ffomipotassium, as this is the most
abundant of the three radioagfiveselements, is'd general trend for reservoir rock
to have low radiation levels, w a5 shale . high potassium content and a high

L) T . ©
level of radioactivity. S

and non-reservoir ro¢cl, p

(i ating between reservoir

.;r.J uence (Figure B-2). In

carbonate and evaporitg sequenee 1 ray I8 usually less suitable for

reservoir identification, be.cgse non- reservoi‘jpck such as salt or anhydrite also has a

‘°W”d'a“°"‘ﬁutl’£|‘VIEWI‘?WEI’]ﬂ‘i
QW?ﬁ\iﬂ‘iﬂJﬂJiﬂﬂﬂEﬂﬂﬂ
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Probability Ot Emission Per Disintegration

€ o QL
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Figure B-1 Bfesentation of gamitp ray emission spectra of radloactlve minerals
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GAMMA RAY LOG
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interpretation of each rock type (Rider,1996: 67).
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Geophysical log name : Density log

Generalities : The density log is a continuous record of
formation’s bulk density. This is the overall density of a rock including solid matrix
and the fluid enclosed in the pore. Geologically bulk density is a function of the
density of the minerals forming a rock and the volume of free fluids which it encloses.

For example, a sandstone with no porosity will have a bulk density of 2.62 g/cm’, the

Principles of measuremen

energy (0.5 to 2 MeV) ig

emits gamma rays of medium
energy gamma rays interact
with the electrons of th process known as Compton
scattering. In this process ] ts orbit, while the gamma ray
loses some of its energy apll igfdeflectec e scatteted gamma rays are picked up
and counted by a deteéfor anio ' “Of scaltc gamma rays counted at the
detector is a measure of t g that has taken place which
depends on the number of elecif@ns: preser volume of the formation. This

electron ““ density” is directly re ;.5;. ensity of the formation.

Interpretation Ly

-d sed as a porosity logs.
Other uses include ideEficatlo O

cvapori ';j deposits, detection of gas,

determination of hydrogarbon density, evglpation of shaly sands and complex

lithologies, detﬁn u %]o’}ﬁﬂ Hlﬁn @WH@ﬂ ?en pressure and rock

mechanical prop@fties.The measured bulk density is dlsplayed on an mcrcasmg linear

“RIRTAY AT RTINgNa e
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DENSITY LOG
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(Rider,1996: 115).
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Geophysical log name : Neutron log

Generalities :  The neutron log provides a continuous record of
formation’s reaction to fast neutron bombardment. It is quoted in terms of neutron
porosity units, which are related to a formation’s hydrocarbon index, and indication of

its richness in hydrogen.

thermal energy. A peak in.é f themmalncutrons will be created at a

shorter or longer dista f e}, depe ¢ the effectiveness of the

The ability of the fo \ is determined largely by the
amount of hydrogen pr :’ e thelnueleus of a hydrogen atom, i.e. a
proton, has approximatel 25878 a nedtrofl which causes the maximum

amount of energy to be lost/b qﬁ,-':i?_rw ollision. Two neutron detectors

locate the position of the peak i inth E:;;m 12 on distribution. The distance of this
peak from the neutrorise h¢ amount of the amount of
r =’

hydrogen present in _ e amount of water present,
and the result is recordﬁ as porosity.-“Fhis pretation s issumes that the rock matrix
is limestone and the pre flg‘l is fresh water.

ﬂ‘lltl’JVlEWI‘ﬁWEl’]ﬂ‘i

Interpretation 9 : The porosity that is measured by the tool is

P, BN p (24NN 1015

lithologies a correlation has to be applied to take into account the different neutron

showing down characteristics of the rock (Figure B- 4).

In the presence of pore fluids other than fresh water, a correction for the different
hydrogen content of these fluids has to be applied. This is done by defining the
hydrogen index (HI) of a fluid which is a measure of the relative amount of hydrogen

pre unit volume of the fluid compared with fresh water.
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Fi!ure B-4 The neutron log shows hydrogen index which is converted to

neutron porosity units (Rider,1996: 133).
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Geophysical log name ¢ Sonic log

Generalities ¢ The sonic log provides a formation’s interval transit
time, designate At (delta-t, the reciprocal of the velocity). It is a measure of the
formation’s capacity to transmit sound waves. Geologically this capacity varies with

lithology and rock texture.

Principles of measurement :

, I bgs are used principally for delineation of

porous formations and determimng thel poLesity. They respond primarily to the

amount of hydrogen in the foms formations whose pores are filled

with water or oil, the of liquid-filled porosity.Gas

zones can often be ide log with another porosity log

or a core analysis. A com vithhone or more other porosity

logs yields even more acg ra dlogy identification even and
evaluation of shale content
The tool measures the » through the formation, by

transmitting sound pulses an a receiver some distance away

on the tool.

Interpretation Al ",Jm are displayed on a
i ¥

decreasing linear scale ! travel time, in units of microségonds per foot or per meter

(Figure B-5).

ﬂ'L!El’J'VIEWIﬁWEI’]ﬂ‘i
’Q‘Nﬂﬂ\ﬂﬂ‘immﬂﬂﬂ&ﬂﬂﬂ
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FigureB- 5 The sonic log shows a formation’s ability to transmit sound

waves. It is expressed as interval transit time, At.*(1 x10° ) At =

sonic velocity;ft/sec (Rider,1996: 91).



Appendix C : Geophysical log values recorded from each lithofacies

Lithofacies C1

NEUTRON

DENSITY

GR

SONIC

LKU-A01

0.228
0.313
0.351
0.275

LKU-B01

LKU-C01

LKU-E02

LKU-E05

9"

0.239
0.422

eet]

0.403
0.348
0.239

2.271
344

84.8
83.3
1158

107.1
99.6
119.7
96.5
80.3
79.7

125.0

127.4
86.2
84.8
76.2

115.2
101.1
110.3
86.7
132.2
85.9
82.5
126.6
102.3
85.8
83.1

85.2

Qs 100.7
a E‘Lls
D 0.5
102.9

101.6
79.6

LKU-F04

0.321

2.540

105.9

83.2

LKU-G01

0.358

2.505

83.9

82.7
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Lithofacies C1 (cont.)

NEUTRON DENSITY GR SONIC
LKU-L04 0.341 2.505 138.1 88.6
0.162 2.519 107.7 67.0
0.122 2.602 95.0 64.4
0.137 2.555 102.4 66.0
0.169 2.549 108.7 83.1
0.291 131.4 81.4
0.292 - 64.8
0.373 137.0 88.0

0.300Mmti 2.505 91.9
0 42— . 77.8

LKU-W02

LKU-X04

AUt INenInens
ARIAINTALNINGIAY



Lithofacies C2

NEUTRON

DENSITY

SONIC

LKU-A01

0.472
0.454
0.536
0.395

2.251
2.265
2.187
2.317

106.3

105.9
109.5

80.5
99.3
114.6
105.8

LKU-C01

LKU-E02

LKU-E05

LKU-L04

LKU-W02

<18,

¢

RINNINUNINYIAY

120.5
89.1

112.9
105.3
94.4

114.9
133.7
86.3

89.0
89.9
102.4

101.3
104.7
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Lithofacies C3

NEUTRON DENSITY GR SONIC

LKU-A01 0.357 2.398 94.3 -

0.271 2.343 - -

0.424 2.346 111.4 112.2

0.436 2277 114.7 121.1

0.247 2.170 - 117.0

0.343 2.324 91.1 129.1

0.408 100.5 119.3

0.329 99.0

0.356 127.8

0.344" 112.9

90.2

99.3

124.9
100.4

118.7

119.3

111.7

107.4

98.6
LKU-B01 129.0
93.0
136.0

LKU-C01 102.7
87.6
101.2

: 9 89.9

. 2.437 s 87.0

(07386 2218 97.5 99.6
AUBINENINDING

132 47 ] 89.8

Y 0.403 ¢ 2281 110.0 92.4

= s
' $HIURRNHYIAY
ARIAAIU AT IR

LKU-EOJZEI - 2.346 101.5 104.9
- 2.340 109.8 106.5

- 2.405 118.2 94.2

= 2.484 110.5 96.3

- 2.302 106.7 98.3

- 2.487 106.5 98.1

- 2.428 102.8 95.6
- 2.541 111.4 109.2

. 2.452 114.7 92.8
. 2.443 104.6 100.6
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Lithofacies C3 (cont.)

NEUTRON | DENSITY GR SONIC
LKU-E02 - 2.473 116.2 96.6
- 2229 122.5 94.6
- 2.165 129.4 118.4
- 2.408 121.5 90.2
- 2.486 103.5 85.5
A6 98.4

101.6

LKU-E05 94.4
87.8
86.0
101.5
117.0
114.6
84.0
113.2
118.7
85.0
86.2
85.4
123.5
99.5
97.8
93.9
01 101.6

9512 88.3
2512 1942 97.7

o AUSINENENGNT

o

4 y =

TTARIASAIUER B R B
A4 71 1104.8

q o o 27 ' 2.531 7 ‘n 84.2

' 0.470 2.418 111.0 101.1

0.300 2.550 102.8 85.8

0.438 2.428 104.4 97.6

LKU-G01 0.402 2.372. 119.2 87.0
0.314 2.526 - 85.0

0.322 2.361 113.8 90.4

0.298 2:57 1 109.2 94.9

0.400 2.414 115.2 94.5

0.402 2.415 123.5 84.2




Lithofacies C3 (cont.)

AUt INeNInens

NEUTRON DENSITY GR SONIC
LKU-L04 0.300 2.303 131.0 97.9
0.260 2.496 129.2 93.6
0.263 2.477 124.6 106.2
0.267 2.445 130.5 80.9
0.232 2.395 124.0 101.0
LKU-W01 0.389 - :
0.35 . - -
0. 8 12.8 -
0. 43 5.6 -
LKU-W02 5 .
9 -
0. = -
1 1 -
LKU-X04 0. 2 00.9 -
275 . - -
0.4 7 101.5 -
0.319 89.9 -
0.171 LAY ; -

ARIAATUUMINYAE
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Lithofacies CS

NEUTRON

DENSITY

GR

SONIC

LKU-A01

0.305
0.334
0.345
0.334
0.355
0.300
0.337
0.277

LKU-B01

LKU-E02

LKU-E05

]
NIRNAaN R

2.285
2.357
2.390
2.415
2.840

2.558

2.515

82.5
87.6
89.8
87.1
64.4
2
91.8

100.0
102.3
114.9
96.2
100.2
95.1
98.3
97.5

80.0

85.3
89.3
88.0
84.3
82.7
78.6
77.0

88.0

s Neths

88.4

86.2
88.5
86.1
89.4
85.2
85.2
86.0
87.9
92.0
91.2
100.3
82.6

LKU-FOlq 0.253 2.326 84.7 93.9
0.254 2.493 111.5 78.8
0.240 2.439 110.4 89.4
0.232 2.358 98.7 89.2
0.232 2:5595 120.8 88.4
LKU-F04 0.408 2.389 84.7 92.0
0.328 2.439 102.2 91.3
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Lithofacies P
NEUTRON DENSITY GR SONIC
LKU-A(01 0.302 2.357 95.2 122.2
0.244 2.209 - 104.7
0.438 2.327 102.5 119.3
0.349 2.433 96.4 99.3
0.521 2.294 98.9 103.8
0.258 2 447 114.7 110.1
0.456 ) i i 104.6 117.0
LKU-B01 127.0
LKU-E(2 97.3
86.3
95.7
LKU-E05 84.8
88.1
120.6
110.7
84.7
83.8
LKU-F01 99.1
e T ————— = e —— 90.6
R v
s 40
.|' =
LKU-L04 0.306 . 4. 76.4
0.507 2.201 125.2 90.3
‘ _ 2,40 100.3
UEANYT

f

R

e/

MARAHFINE-

0.305 2.530 -
LKU-W02 0.169 2.531 - -
0.386 2.444 93.5 -
0.314 2.467 90.5 -
0.298 2.569 75.4 -
0.298 2.498 74.1 -
0.269 2.494 96.6 -
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Lithofacies P (cont.)

NEUTRON | DENSITY GR SONIC
LKU-X04 0.331 2.454 72.9
0.221 2.554 76.1

AULINENTNEINS
AR TN TN
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Lithofacies SC
NEUTRON DENSITY GR SONIC

LKU-A01 0.350 2.462 87.5 -

LKU-E(02 98.0
95.3
110.3
120.5
79.8
88.0

LKU-L04 104.9
84.8

LKU-X04

AUt INenIneng
ARIAINTALNINGIAY
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Lithofacies S1

NEUTRON | DENSITY GR SONIC
LKU-A01 0.330 2.401 90.0 114.8
0.456 2.339 - 112.0
0.415 2.386 - 111.4
0.225 2.284 65.5 104.5
0.334 2.390 75.3 93.8
0.285 208 98.6
LKU-CO01 110.1
90.3
87.9
88.2
73.1
71.1
80.8
74.2
74.6
LKU-E02 97.5
100.1
94.0
LKU-E05 90.4
84.8
S8 85.3
956/ 89.9
' I T 6 85.5
2b.219 300 40u5 87.1
—f = o
wore @ I VI BINE T =
25 LY - 89.7
Y
- —
il [
ceovied WP IEU R 1INE TR E
| 1bY Wi , | i b
-
LKU-W02 0.209 2.358 68.6
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Lithofacies S2
NEUTRON | DENSITY GR SONIC
LKU-A01 0.133 2.063 68.2 -
0.326 2.415 - 98.7
0.311 2.246 53.5 100.6
0.277 2.315 52.7 84.8
0.299 2.433 64.4 90.0
0.341 2.305 59.7 81.9
LKU-BO1 _- ‘ 75.9 97.1
: . - 74.0 98.9
“— 2 71.6 96.9
/ 2.3 - s 90.9
- y 7.0 93.5
LKU-E05 ‘; .1 85.7
4¥ ) 1 57.2 .
0 4 9 89.4
LKU-FO1 ol it i 925
2 e - 90.3
' o
LKU-GO01 0.29 — 75.8 85.7
0. 262N %, . 71.5 89.5
87.4
86.1
81.5
5 83.7
0.272 : b .2 85.6
= A _
woue AUSANINGNENT| 12
049 A8 . 88.5
Y 0.000 2.464 64.5 79.6
v ) ) 2 § : 6.1
AWIANFIFU A 1INE Q-
3 I , ,
LKU-WO02 0.235 2.290 69.7 -
0.247 2.258 57.6 ,
0.222 2.269 57.9 -
0.168 2.388 43.1 -
0.130 2.337 41.9 .
LKU-X04 0.214 2.454 58.1 -




Lithofacies S3
NEUTRON DENSITY GR SONIC
LKU-A01 0.240 2.518 85.3 76.4
0.273 2.545 - 110.2
LKU-B01 0.314 2.313 87.3 91.0
LKU-E02 - - 88.0
- 2. 74.2 93.9
2331 - 90.4
LKU-E05 89.6
0.3 86.5
7
[} ’ 3
4-,'.._1
A2

AULINENTNEINS

MR TUAMINYIAE
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Lithofacies S4

NEUTRON

DENSITY

GR

SONIC

LKU-A01

0.314
0.344
0.359
0.328

2.306
2.328
2299,
2.328

LKU-C01

LKU-E02

LKU-E05

LKU-L04

107
0237

UEAS

2.470

AT

64.5
74.1
81.6
60.2

100.0
100.9
107.3
86.5

923
87.7
80.3

86.6

68.8
75.1

-4
)

6854

WHAT

73:1
87.1
71.9

82.2
83.8
68.0
60.8

80.3
84.8

‘i 70.5

. LA P,

NINY

188
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Appendix D: T-Testing flow chart and results analyzed from each lithofacies
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data of x, sand n
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Lithfacies C1

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY GR SONIC
Sample mean 0.304 2.460 106.1 92.6
Sample STD 0.084 0.122 18.3 17.4
Sample size 41.000 52.000 48.0 41.0
At data confidence of 99% ( x=.01 )
SONIC
27| £ 2.7
SONIC
T a=.01 7 -2.7
C, 3.2 99.9
Tea - e \7 2.7
Hmax =C1 0 3 99.9
MINIMUM Population nDeterminar
NE > SONIC
Ta=01 2Pl 2.7 2.7
8 26 = 99.0 85.2
T 2 WA 2.7 2.7
M win =C2 85.2
Population Mean at
! max min

NEUTRON
DENSITY

SONIC

113.210]

99910 _

98.977!
85, 207'

‘LlEl %Elﬂ th’lﬁ

106 1

0.0
0.0
7.1




Lithofacies C2

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY | GR SONIC
Sample mean 0.399 2.343 110.9 102.6
Sample STD 0.072 0.158 16.1 13.9
Sample size 17.000 20.000 17.0 17.0
At data confidence of 99% ( x=.01 )

NEUTRON GR SONIC
Ta=01 s 2.92 ‘ 29| = 29
MAXIMUM Population Means na

NEUTRON # FFNS SONIC
T a=01 240 7 2.9
C, 112.4
Tcal 2.9
Hmax =C1 112.4
MINIMUM Population MeargDefery

NEUTRON | BENSEE SONIC
Ta=01 29 = 2.9 2.9
C, 0.3494777 ) 92.8
i Eh 29
M min =C2 e T 92.8

Population Mean at 1: ‘onfider

i

NEUTRON
DENSITY
GR




Lithofacies C3

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY GR SONIC
Sample mean 0.348 2.420 106.7 100.6
Sample STD 0.077 0.107 10.4 12.9
Sample size 84.000 103.000 83.0 84.0
At data confidence of 99% ( x=.01 )
SONIC
Ta=.01 + , + 2.6
— —
MAXIMUM Population Mea / ination %
- 'f".'.i/ )i .E uu \}\"" SONIC
T a=01 2,630 2.6
C, ' 104.3
Tea -2.6
Llare =C1 104.3
MINIMUM Population Megds
. SONIC
T a=01 2.6
G, 96.9
Tea W e oL 2.6
M min =C2 -&'gk 96.9

Population Mean at 999 3 Confidence

‘a

NEUTRON ! !‘u_g 0! z71 E 0.0
DENSITY 2.447 a 2 0.0
SONICQ Wﬂ a@lﬂﬁm ' ’J ﬂﬂ ﬁ ;2
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Lithofacies CS

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY | GR |  SONIC
Sample mean 0.264 2.464 92.2 88.7
Sample STD 0.050 0.096 16.0 8.2
Sample size 59.000 59.000 56.0 46.0
At data confidence of 99% ( @x=.01)
| NEUTRON GR SONIC
Ta=01 E 27| % 2.7
MAXIMUM Population FBrmindfion S——
| SONIC
T a=01 2T 2.1
C 7 7.9 91.9
Tea % . N %
Hmax =C1 B (3 7.9 91.9
iy
MINIMUM Population M {ait
]
NEUT N GR | SONIC
T a=01 2.6 =~ 2.7 2.7
G 0.2 ey 86.4 85.4
T 7 2.7
M min =C2 4 85.4
Population Mean at 9& Confiden
ﬁ NeTa -_u} - - —
NEUTRON ¥\ | §3 ) 0.0
DENSITY 4 2.431 5E 0.0
GR . oo o 86.440 & 922 *@u 5.7
sonNig A ) VI eI H) 81 33
- ' [ ] '




Lithofacies P

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY GR SONIC
Sample mean 0.327 2413 98.0 100.2
Sample STD 0.088 0.091 15.8 14.2
Sample size 32.000 35.000 27.0 23.0
At data confidence of 99% ( x=.01 )
SONIC
Ta=01 + 2.8f % 2.8
MAXIMUM Population
- - - “"
NEUTRON_ #PHNSITY. TSGR SONIC
T a=01 240 b TN ‘ -2.8
C 108.5
Teu 2.8
Hmax =C1 108.5
MINIMUM Population Me
SONIC
T =01 2.8
C, 91.8
j 2.8
M min =C2 91.8
Population Mean at 999 1| onfide
e L nfied
- L) " ‘.‘qr " -;v Q 1,‘ " ﬁ +
NEUTRON | (1%]03 F| V{3 JHLEE 0.0
DENSITY _ 2.455 AT2 4T 0.0
GR 106.394 & 89.532 - 98.0 £ Qs B84
SONIGT) § 2 AEYR 90 BB 31001 P 184
N ¥ | o ON ¥ SHLE"

[ B L}




Lithofacies SC

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY GR SONIC
Sample mean 0.278 2435 99.8 97.7
Sample STD 0.123 0.137 14.0 13.7
Sample size 4.000 10.000 10.0 8.0
At data confidence of 99% ( x=.01 )

NEUTRON SONIC
T a=.01 + + 35
MAXIMUM Population

NE SONIC
T a=01 \ -3.3 -3.5
C, R 3 2 114.7
Teal -394 2 -35
Hmax =C1 a7 1142 114.7

#ld'd
MINIMUM Population Mea
¥

NEUTR . R SONIC
T a=01 5.841 = 3.3 35
G, -0.0 RN 854 80.7
Tcal 3.5
M min =C2 80.7|
Population Mean at 99% Confidence

e J _
- 51 QN 010N EFQAl @ -

NEUTRON BPHGE ISR I NARdREEE 0.4
DENSITY 2.575] 2.293 24 = 0.1
GR 114.157) ¢ 85443 & 908 + &/ 144
sonNICh) WA 1 A2k 1) 094 121N RIS
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Lithofacies S1

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY | GR SONIC
Sample mean 0.244 2.323 71.8 91.5
Sample STD 0.098 0.465 10.4 12.1
Sample size 25.000 28.000 25.0 26.0

At data confidence of 99% {ex=.01)

| SONIC
T =01 2.8] = 2.8
MAXIMUM Populatio
@R ﬁ-‘i'ﬁ‘i@&b& |__SONIC
Ta=.0l / AR \ 2R 2.8
C, . s 2.56 7.6 98.1
T - " 238
Hiax =C1 98.1
MINIMUM Populatio
_» —DENST | SONIC
T a=01 T 2.797 2.787
Guide L8TTRI I\ T 66.030 84.864
C, . o] 64 84.864
T . el 2787
H min =c2 84.864
lnl |
W
Population Mean at 99% S’onﬁdence
. = u v
ala " LRyl I - ‘F “
| paf | ] d
NEUTRON "Il 0.298 0.190 0.244 * 0.054
DENSITY 2.567 2

= ANDIAF0I s I B TN G




Lithofacies S2

POPULATION MEAN ANALYSIS

NEUTRON| DENSITY | GR SONIC
Sample mean 0.229 2.349 63.2 88.7
Sample STD 0.074 0.101 9.8 6.1
Sample size 29.000 34.000 28.0 26.0

At data confidence of 99% ( @¢=.01)
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Lithofacies S3

POPULATION MEAN ANALYSIS

NEUTRON | DENSITY GR SONIC
Sample mean 0.276 2.424 81.0 91.4
Sample STD 0.037 0.103 7.3 94
Sample size 3.000 7.000 4.0 7.0
At data confidence of 99% ( a¢=.01)
NEUTRON GR SONIC
T a=.01 + 9.925 5.8 = 3.7
MAXIMUM Population Meandé;
SONIC
T a=.01 -3.7
G 104.6
Tcal -3.7
Hmax =C1 104.6
MINIMUM Population
SONIC
Ta=01 3.7
C,. 78.2
Tcal 3.7
M min =C2 78.2

Population Mean at 999 ]* 0

NEUTRON
DENSITY
GR
|[soNIC




Lithofacies S4

POPULATION MEAN ANALYSIS

| NEUTRON | DENSITY | GR | SONIC
Sample mean 0.231 2.410] 70.6 82.4
Sample STD 0.091 0.117| 12.2 12.0
Sample size 20.000 21.000] 13.0 20.0

At data confidence of 99% ( «x=.01)

| NEUTRON EN: | SONIC
Ta=01 + \ 3 3.1] & 2.9
X ot
MAXIMUM Population Meqit Determinagion
NEUIR 'J - fﬁm E\:x:\‘: 1-:“"“'-5‘..1 SONIC
T a=01 2486 Lff 84515, 3.1 2.9
C, 90.1
Tea 29
Hmax =C1 90.1
MINIMUM Population
| NE SONIC
T a=.01 | 29
|
C, ‘ 74.7
Tcal ‘ - 2.9!
f o =62 A 74.7

==

Population Mean at 994 ‘I 0
W

NEUTRON

DENSITY 24383 LA 2 .

GR B 80.929 60.271 6 = 10.3
h22dt Pl 2 : O

SONIG 90,057 : 8 7.7
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