
'r

COMMONWEALTH OF AUSTRALIA

DEPARTMENT OF NATIONAL DEVELOPMENT

BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS

RECORDS:

RECORD NO. 19671166 010217

MOONIE No 2
SPECIAL CORE ANALYSIS TESTS OF

SAMPLES FROM THE LOWER
JURASSIC PRECIPICE SANDSTONE

by

B.A. McKAY

The information contained in this report has been obtained by the
Department of National Development, as part of the policy of the Common­
wealth Government, to assist in the exploration and development of mineral
resources. It may not be published in any form. or used in a company
prospectus without the permission in writing of the Director, Bureau of
Mineral R~urces, Geology and Geophysics.

5928/65



MOONIE NO.2 

SPECIAL CORE ANALYSIS TESTS OF SAMPLES FROM THE 

LOWEh JURASSIC PRECIPICE SANDSTONE 

INTRODUCTION 

The Australian Oil and Gas Corporation obtained Authority to Prospect 
57P i~ Queensland in 1958. Union Oil of California and the Kern County Land 

' .. ' Company became farm-in partners with A.O.G. in 1959, 'and Union Oil Development 
Corporation acted as the operator in subsequent operations. 

~_ In November, 1961, these companies drilled Moonie No.1 as a test of 

.~. 

, ' .. 

an indicated domal closure in the Lower Jurassic Precipice sandstone. The 
well was successful and resulted 'in high gravity oil production from two 
intervals in the PreCipice sandstone. 

Moonie No.2 was sited half a mile south west of NO.1. It was drilled 
in early 1962 further to evaluate the saIlie Precipice sandstone section. 
Production was again established from two intervals (5651 '-5675' and 5795'-
5827') for a combined oil production of 2052 barrels per day. 

Moonie No.2 was not subsidized by the Commonwealth Government under 
the Petroleum Search Subsidy Act, being excluded for payment when Moonie No.1 

. was declared an oil producer. However, no core was recovered from the 
producing intervals of Moonie No.1. Core samples for the following analysis 
were therefore obtained from the two producing intervals in Moonie No.2 through 
the courtesy of Union Oil and the Queensland Mines Department. The analyses 
cover porosity, permeability (gas and liquid), capillary pressure, wettability 
and electrical resistivity investigations. 

PROCEDURE AND APPARATUS 

Three .separate sets of samples totalling 57 plugs were selected for 
testing. Nineteen 1l inch diameter plugs were selected for porosity, 
permeability;(gas and liquid) and electrical resistivity determinations, 
nineteen 1l inch diameter plugs for oil/water imbibition tests, and nineteen 
~ inch diameter samples for mercury injection capillary pressure and pore size 
distribution measurements. 

All the samples were diamond drilled parallel to the bedding from 
weathered whole core samples and trimmed with a diamond saw to an approximate 
length of 1% inches. They were extracted with toluene in a soxhlet-type 
apparatus for about 8 hours, then oven dried at 110°C for 24 hours. After 
cooling, the effective porosity and absolute permeability to dry nitrogen were 
determined. '.. . 

The liquid flow tests were preceeded by, itKlinkenberg'" or equivalent 
liquid permeability tests, to evaluate flow capacity in each of the samples to 
a non-reactive liquido Using nitrogen as the flowing phase, permeability was 
measured in each of the samples at several (four) different mean, but relatively 
constant differential pressures. These four permeability values for each sample 



were then plotted as a function of the reciprocal me~n pres'~ure" giving the non-
reactive liquid permeability. " ,',: 

Separate liquid permeability tests were then 'performed on each of the 
samples to determine its compatabili ty wi tlct various fiuidei'. These were carried 
out using a light refined oil (SoltrolC), 3% NaCl brine, ~nd fresh water as 
the flowing fluids respectively. Each test was preceded by extraction and 
drying of the samples; dry weight continuity checks were made..Qneaph of the 
samples between test$. 

When the permeability tests had been done? the samples were 'again 
thoroughly extracted and-dried, and then saturated with a 3% brine. Formation 
resistivity tests were conducted, in a Core Laboratories type core resistivity 

'~ apparatus (Figure 23). This equipment consists of a ceil for measuring for­
mation water resistivity and a core sample ho-lder incorporating spring , 
mounted electrodes for evaluating core,resistivity. ,A fo'rmation fac:!ior was 
calculated for each sample from the data, by expressing the core resistivity 
(in 'ohm meters) as a fraction of the formation water resis~ivity. Formation 
factors were then correlated with sample porosity~ enabling a cementation 
factor to be calculated from ,the slope of the curve of this correlation. 

' .. 

Mercury injection capillary pressure tests were then carriAd out 
in a Ruska type merc~ injection appartus p following a method by Purcell (1). 
After extensive eVacuation, each sample was subJected'to increasing mercury 
pressure, and the volume of mercury injected at each'pressure "step" was 
measured. The ultimate pressure used in each sample was 1400 psia. 

, ,The p"~essure/vo1ume data obtained from tests" on th'ese samples were 
subsequently used for compilation oflIBrcury capillary' pr-essure curves, after 
corrections for mercury surface conformance and pump expansion had been made. 

, , 

Pore size distribution values were calculated from the above capillary 
pressure tests, using the formula r = 2~cos e. Average pore "throat" radii for 

AP 
the corresponding saturation p;t'essure intervals were calc'uiated, us,ing values 
of 480 dynes/cm. ,for mercury surface tension Q{) and. 1400 'as th,~ mercury-rock 
contact~ngle (e). ~ " 

Imbibition tests were conducted on the final "nineteen 1i-inch diameter 
samples to determine their fluid wetting characteristics. This was accomplished 
by saturating the samples with oil (Soltrol C) and iIDmersing them in fresh 
water for a period of seven days. The amount of oil displaced by water from 

.." -, 
the samples over this period was noted. 

DISCUSSION OF RESULTS 

The results of the tests described aboveare'liste'd as follows: 

Tabie I shows the gas, liqui'd and uKlinkenberg" permeability results: 

Table II the Oil/water imbibition test results; 

Table III the porosity and formation factor correlation: 



Table IV the pore throat radius values calculated from the capillary 
pressure information. 

The capillary pressure curves are shown in Figures 1'~19; Figures 
20-22 present the Klinkenberg test results; Figure 23 shows the core resistivity 
appa~atus and Figure 24 presents the graphical correlation between porosity and 
formation factor of all the samples. 

The liquid flow tests -{Table I) with respect to oil~ brine and fresh 
water resulted in values generally lower than the equivalent liquid (Klinkenberg) 
permeability (ELP) • Permeability reducti.ons were most pronounced using fresh 
water as the flowing medium, while flow tests using the Soltrol-C were most 
characteristic of the Klinkenberg values. However, no very severe reductions in 
permeability to any of the phases were noted. In addition, variations between 
the·flow tests using brine and fresh water we~e not great, indicating minimal 
reductions i.n permeability due to 'swelling clays'in the samples tested. The 
main reductions in flow capacity with respect to the~queous phases were 
apparently caused by movement of minera'1 :t.'lnes~ creating some 'blockage of the 
pore channels and instability of flow rates during the tests. 

The wetting characteristic8 of these samples from the Oil/water 
imbibi tion tests indicated. all material to be water-weto Most of the plugs 
imbibed water readily within a short time of imnlersion in water. The maximum 
amount of oil displaced from the samples by the imbibing water was 49% of pore 

. volume; this occurred in samples from the uppermost sandstone interval. 

The reactions of two samples (5636' and 5686') were of particular 
interest. After immersion in fresh water for apprOXimately 24 hours, both 
samples commenced to decompose; decomposition of the sample matrix was complete 
after the seven-day testing period. This was apparently caused by some water­
sensitive clays in the rock in these particular zones. However, flow tests on 
.other samples further to evaluate this phenomenon could not be carried out 
because of the impermeable nature of the core material in this zone. 

The wide range of permeability values measured in the test samples 
was strongly rpflected in the capillary pressure results. Very low ~d very 
high displacement (threshhold) pressures and residual water saturations were 
obtained throughout the intervals tested. Generally? samples with permeability 
greater than 10 millidarcys showed moderate to low displacement pressures and 
low water sa.turations. The balance of samples tested showed rather poor 
reservoir characteristics with very high indicated water saturations. 

The plot of the formation factor and porosity shows a very good 
correlation between these two values. Point scattering of the plot was quite 
limited, I'\.lthou€>"h sample porosity covered a relatively wide range (9% to 22%). 
Two sampleS (568~' and 5785') were the main deviations from the plot; this 
could. bEl i:l. :ref.'Jection of the inability to obtain 100% brine saturation 
cond.i tions in these two plugs. 

The cementation factor (m) derived from the slope of the line referred 
to above was found to be 1.16. Pirsonis .(2) classifica.tion system places 
samples with this cementation factor in a category of slightly to moderately well 
cemented, with porOSities ranging up to 20%. This is quite consistent with the 



lithology of these samples and their measured porosity values (Table IV).

CONCLUSIONS-
Special core analysis tests, comprising porosity~ permeability (gas

and liquid), capillary pressure, fluid ,imbibition anp. electrical resistivity
measurements were conducted on core samples from the Moonie No.2 well, and
have shown the following results:-

1 •

'.. 2.

4.

Flow tests using 6il, brine and fresh water in the samples resulted
,in values lower f,han the Klinkenberg permeability, the fresh water
phase giving the, lowest result o However, permeability reductions
were generally ric. t severe, and appeared to be mainly caused by
movement of ~ineral fines in the samples.

The results of the Oil/water imbibition tests showed that all
samples were water~weto ~ter was rapidly imbibed into the samples
shortly after immersion, and oil/water saturations generally became
stabilized in the plugs after two days.

Mercury injection capillary pressure tests indicated low threshhold
pressures and low resLdual water saturations 'in samples with'permeability
gTeater than 10 millidarcys. The remainder of the samples tested
showed poor reservoir characteristics with high threshhold pressures and
high indicated water saturations.

The correlation between formation-factor and porosi.ty in the
samples was good; the cementation factor calculated from the
resistivity tests was 10760 This agTees closely with published
values of rock with si.milar porosity and lithology.
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MOONIE NO.2

TABLE 1
SM.1PLE POROSITY DRY 'NITROGEN mUIVALENT LIQUID PERMEABILITY PERMEABILITY TO' PERMEABJ:d.J:TYDEPrH (% BULK PERMEABILITY PERMEABILITY TO SOLTROL 3% BRINE TO FRESH WATER(FEEr) VOLUME) (Md.) (Md. ) I % % %. . Md. E.L.P. Mrl. E.L.P. Mrl• E.L.P~,-'
5636 9.5 (0.1 - - - - - - -
5641 13.0 1.5 0·5 0.76 150 0.27 54 0035 70
5646 19.0 29 24 22 92 13 54 11 46
5651 14.6 13 8.0 9.2 113 4.7 59 3.7 46
5656 21.6 654 550 527 96 355 65 294 ';;2
5668 19.7 1052 950 903 97 845 91 546 59
5671 20.5 472 362 300 83 207 57 151 42
)bts1 10.5 < 0.1 - - - - - - -
5686 1103 0.14 . - - - - - - -
5785 8.7 <.0.1 - - - - - - -
)tl<::j 1'( .b 118 82 85 104 47 57 59 72

60
..

)tlj'1 1 (.0 7b , 51 85 45 75 43 ·1?..
)tsj4 13.8 4.5 3.0 2.8 93 1.7 57 1.6 :·:··..53

.,

)ts4'( 15.7 382* - - - - - - .
~

.. ,

)ts)J 11.2 0.12 - - - - - - -
"-- - _._-

58q3 ~U.3 320 -250 255' 102 151 61 113 45
- ,

Jtsb( l( .. ~ 735 620 473 76 484 78 437 70
5877 22.5 2755 2600 2630 101 2:630- 101 1820 70

~
5819 19.4 6176. 5850 5840 99 5150 88 75

* Mounted in Wax

...
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MOONIKNO.2

TABLE 2"

CORE SlMPLE POROSITY- DRY-~ITROGEN . SATURATING VOLUME OF WATER -IMBIJ3ED C% PORE 'VOLUME) _,NUMi3ER liEPTH (%'lWLK PERMEABILITY MEDIUM
. AP.l'ER APPERI AFrER AFTER(FERr) VOLUME) (Md.)

1 DAY 2 DAYS 3 DAYS 7 DAYS.. ..'
2 5636 9.5 <.0 .. 1 - Soltrol 5.9 sample Disintegrated
2 5641 13.0 1.5 " 30 30 30 30
2 5646 19.0 29 " 48 48 49

-.
49

3 ~~.51 14.6, 13 " 41 41 41 41
3 5656, 21.6 654 " 28 33 33 35
3 5668 19.1 1052 ' " 29 33 .33 34
3 ')0 (1 ~U.5 472 " 31 31 32 33:,
4 ')001 10.5 (0.1 " 15. 20 20 20,.

-4 :>otlo 11.3 0.14 " 7.3' 14·0 Sample Disintegratec
:> ')(0') tl·1 (U.1 " 11 . 11 11 . 14
6 5a~ 17.6 118 " . 4.• 3 6.4 807 12'.

6 5831 17 .6 76 " 30 32 34 34
6 5834 13.8 4.5 " 26 33 33 33
0 ')Olf( 1:>.7 382 " 5.. 5 14' 16 19-'f :>tlJJ 11.2 0.1.2 " 13 19- 19 19
8 5863 20·3 320 " 30 30 33 35
8 5867 17 ~9 735 " 13 17 24 26
9 5877 22·5. 2755 " 5 9 12 1?
9 5879 19.4 6176 " 10 13 15 17

·f "

~ -.

- -'..
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TABLE 3

MERCURY SATURATioN ( %PORE VOLUME) SAMPLE

DEPTH
0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 (FEmh')

,
0.95 0.65 0.44 0.28 0.17 5641
4.4 2.4 2.0 102 0.70 0.34 0.15 5646
1.6 1.2 0.77 0.48 0.26 0.11 5651

,.....
16 4.8 2.2 5656CIl 21 9.7 0.95 0-32

~ , ,

~ 39 22 12 4.6 2.2 0.92 0.27 5668
H

16 5671s 9.3 '4·1 2·9 0.89 0-32
'-"

CIl 7.t 4.1 2.4 1.4 0.68 0.28 5823;:,-l=: . . '!:~~.

~
7.1 . '4.3 2·5 1·4 0.71 0.31 5831

1.8 1.1 ,O.~5 0.36 0.17 5834:>i
~ 22 13 6.7 3.:5 1.6 0.66 0.21 5847
~

~
0.23 0.15 5855

0 1-3 7.5 4.6 2.4 1.2 I 0.57 0.22 5863Pi

, 19 13 8.2 ~.6 ' 1.2 u-36 5867
44 43 30

1

22 12 3.4 0-39 5877
37 32 28 17 7.2 1.8 0.30 5879

-;

MERCURY SATURATION, (% PORE 'J.OLUME) ~AMPLE

I

I 8-10 I 10-1'2112-14
DEPTH

0-2 2-4 ' 4-6 . 6-8 14-1,6, "1,6-18 (FEEr)
~

~ -"

eg 0.15 0.13 0.10 ,0.09 5636
H 0.12 0.09 5681:s
'-"
CIl 0.47 0-37 0.27 0.18 0.1'3 5686l=:
~ 0.13 0.12 0.10 0.C8 5785

I
~
Pi -

.... . _... -
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TABLE IV

POROSITY I
%BULK ~
VOLUME i

---'-".--_.-:-~_.

i 14 ", fine to medium grained subangular grains
I

i 18 ", medium to coarse'gTained, angular to sub
i angular.
I

LITHOLOGY

_______________._------1

FORMATI Olil
FACTOR

I 65 Sandstone, very fine gTained, well consolidated, clayey
----I--·3-7----I--II---,-f-i-n-e-i;- medium gTai~~d, -~~b-o~-.-c-e~~s shalflY

IlLa!ninae

I 20 ~andstone, fine grained, sub angular'grained...-.' i .-... _-..-----/----------------------- -----.------1I 30 ", medium to coarse gTained, silty

9.5

13.0

19.0

14.6

19.7

SAMPLE PERMEABILITY
DEPTH TO DRY
(FEET) NITROGEN (Md.)

5636 (0.1
--- - -

5641 I 1.5

5646 29
- .'

5651 13

5656 654

Jbbtl 10J~

5678 472

5681 <'0.1
/

5686 0.14
~-5785 <,0.1

5823 118

5831 76

5834 4.5

5847 382

5855 0.12

5863 320

5867 735

5877 2755
._- .._--

~ . - .

58.79 6176
:~~: .::,

-*N..:D. - Not Determined.
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FIGURE 2 
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FIGURE 3 

MERCURY CAPILL/~I:(V PRE.SSURE 
WELL NAME - MOON IE No 2 SAMPLE DEPTH - 5646 
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80 

--- .' ~:··Cl- r~·;:>": > .' 
-_. ~ - -

K= 1052 Md. 

.: -'-:-'~"::'tj~, -~-. - . --. . . ...... . "'-. - . 
.." ... .. ~. - .. . ~ . ,.. ... .. 

.. - ~ . . ..... . 
..... . - ... 

__ .J 

j 
" 

__ __ I...... • .... 1- - ::;'" "" _ ,--. ~ - ,,,,.".-

" ~ ~ .' -,,: f :"[" '+'.' , ' 

.,' :::>T'
j 
11:[ ,. ":-,::~-:':, ' 

., .:,'':J'" LJ , "'" "1' ->'. ~ ~~~ .. < ~. = 

... ' . ..... - - -_. - . - ;; . '" -
- .. • - '-- • ::; -- -:::>:: -' -. :-

• __ • ' _ .=0. _ ::: - - >= - - • 

.. ' "'- ... I. L ~ :.t.:a:. -:n --

~-< ~ .. _ ... *": ... '~ 
'H __ .• _j.--H_ of: •. ' ~.. _. 

.:. . :>1 ''- .. -__ , J .. .. ., 

. -"" r' -.~. "-'-"- ~ -. 
-- - ...... - ~ --

:- .'-)::: _ .. : ..... ,.: -.:~ 
~ ~ ... ..£0 _ ..... _ .. _ 

.... . - ~ - -' .. 
~ - ~ ......... ..,.. %!;' ,* '" ..... . -. . .. ~ . 

..... : . _ - ....... : 1" .. , ~- ~ 
. --.. - ......... 

..... ,. ... .... 
·~4-1-1-14-1~- ••.•. • • -. . 

20 
MERCURY 

o 



. I 

. 1 
i 
I 

! 
I 
I 

1 
I 

I 
I , 
; , 

, 
! ~ 

i . ; 
, 

8 
o .... 

W O I 

W 
0:: 
Cl.. 

~oo 
I ___ ._. __ 

MERCURY CAPILLARV PRESSURE 
WELL NAME -MOONIE No 2 

~--rr 

I.J 
I 

I 
I 

I . 

.J 

. it 

. + 
-L. _ 

. . 

I 

f+-, 
.. j.::. 

. --:J .... -~: ~ :. ~ -:.. 

- I 

-- i 

o 
MERCURY 

SAMPLE DEPTH - 5671 

K= 472 Md. 

¢=20.5 % 

.. _. . 

- - -



. , 
, . 

I 

! ! 

I 

.. ; 

" 

I 
1 

...... 
« 
iii 
Cl.. 

o o 
o .... 

w o ccas 
:::> 
(f) 
(f) 

w 
CC 
Cl.. 

>-
CC 
« 
--1 

~§ 
« 
u 

>-
CC 
:::> u 
CC 
w 
~ 

0 
0 
-..:r 

0 

~ 

~;T!.J . 
I 

FIGURE 8 

MERC URY .. APILLARV PI~E.SSURE 

WEL L NAME - MOONIE No 2 SAMPLE DEPTH - 5681 

H'- -

--..~:~ 
I 

~ij -

K= <0.1 Md. 

H-++H-- -
-

" 

L 

. ! J ll't-~:~::j:,. ttt1=ttt~m+m:t+tl::t:ttj=l=Ji::wtm:H:j:j::t:+#~mP=l:tlJ 
I - .1--1--1--1--1-1-1 .. 

-

, .. f-: 1_ ---. -.tt: : :'1-1+_ 1+++ i'-H-+H'+,+ "'H .. 

- -' -n' _.. . ~ -~ " . '- '.. '.:' :." 
- - - :'.' ~ - -~-' .. . - - .' .. = - - - -. 

','"+1 f-H,_H-+l.·L"+ -+' "+1-+: -~ .. I - _ . - - _ :. -

-
... I-c - I 

--

+ 



. 
. ~ 

':1 

1 , 
I 

~ 
1 

.. 
• 1 

· 1 
.J 
. 1 

8 o .-

.-. « 
(j) 
0.. ...... 

w o 
o::~ 
::> 
(f) 
(f) 

W 
0:: 
0.. 

>-
0:: « 
.J 

~§ 
« 
u 

>-
0:: 

~ 
W 
~ 

0 
0 -..:r 

o 
100 

FIGURE 9 

MERCURY CAPILLAR'I PI=(E. SSURE 
WELL NAME - MOONIE No 2 SAMPLE O~PTH 5686 

K=O.14 Md. 

,. .......... ..L ............. 

1-. -

+-
t~, .. 

f. . 

- I::···~:-, .. 

-:--::r :'!- -: 1- - -

00 60 ~ 

1- -

MERCURY , SATURATION - PERCENT PORE VOLUME 
20 o 
----------_ .. --



8 o .... 

-
wo 
~~ 
(f) 
(f) 

W 
0::: a.. 

o 
100 

FIGURE 10 

MERCURY CAPILLARY PRESSURE 
WELL NAME - MOONIE No 2 SAMPLE DEPTH - 5785 

K=<O.1 Md. 

- - - ... - ---',-: .1-.' .--.::-

-: - ~ 

- . . - -" I- .. ,..~. 

~ ..... ' - _ . 
... ~. """...- _n,' 

. ,. 1,_ 

__ . .L. __ 

• • ~ •• "R ' .. __ .~ _ • ... _ 

H-HH+H+f-H-I -- . - --. 

" .. ........ .. . . ... " .... 

SO 60 40 20 
MERCURY SATURATION - PERCEN T PORE VOLUME" 

o ' 

._--' 



I 
" 

! 

w o 
!X@ 

o 
a 
~ 

FIGURE 11 

ME.ReUI Y CAPILLARY PI~E.SSURE 
WELL NAME - MOONIE No.2 SAMPLE DEPTH - 5823 

--- ~ -- -' I{= -- 1 j-. -~ - -- -: - . 
_: --:~~' O_ : :C'~7·"·--:lf~·I··~~tr ('cr r"t~~?~~I~. -~= 

• . -ij . .. . .. • ., 
- -- -1.::1 

- 1- -

:f I -' - :. I 
- - __ . __ . I _ __ - '. H 

_. - ± I .. 

t­
J 

.+ -

~ <~J.-W-l-I-f-l-J...+.l-I....-J 

f . Ill, --_. - -
~ ~~+-H--H-i It h -' _. ~i- : > -- --- -

J
:.1··I-L - . Ii: L_ - ~ -f-C 

I _~ \_ _ 

__ I'l 

- -lS 

-- ± L 

--{< -3=' ---
. 1\ :H+-H - -f--H-J 

. -IT __ - , 

K= 118 Mel. 

C/)= 17.6 0
/0 

--- '-t--' . I - -"--

1oioii~~~~8~0~~~~~~60~~~~:1~ __ ~'~-I-"~-+I~I-'~-114101111111111120111111111110 
MERCURY SATURATfON - PERCENT PORE VOLUME ' 



' I 

, 
I 

I 
1 
I ., 
i 

" , ; 
I 

I j 

. ' 
, I 

' } 

.-. 
<! 
(j) 
a.. -

a 
a 
a -

wo 
ex::~ 
:::) 
(.f) 
(.f) 

W ex:: 
a.. 

>-ex:: 
<! 
...J 

O:§ 
<! 
u 

>-ex:: a 
ex:: w 
:a 

a a -..: 

o 
100 

FIGURE 12 

MERCU RY CAPILLARV PI=<ESSURE 
WELL NAME - MOONI E No 2 

, " 

--'l-"~--,:: ,', ... :", "I ~:.I -H,+\"++-1 .. - j 

-: I::'· :. ' . - - -- -

·1\ . 

'\ 
1\ 

I 

,1\ 

'I 

1-1-,-1-+-,-1-1-1, ~ 

SAMPLE DEPTH - 5831 

K; 76 Md. 

¢ 17.6 0/0 

--

._-

:: .. : .•. " : .. ~.~---- ... 
40 20 0 BO 

MERCURY 
60 

SATURATION PERCENT PORE VOLUME 



J 

1 
I 

J 
I 

· 1 
I 

I 
! 
I 

I 
j 

1 

;1 

8 o .-

...... 
<r: 
Vi a.. --
WO 
0::&1 
:::l 
(f) 
(f) 

W 
0:: a.. 
>-
0:: « 
..J 

O:§ « 
U 

>-
0:: 
:::l 

?i 
w 
~ 

0 

~ 

o 
100 

FIGURE 13 

ME.I=<CUF<V Cf-\PILLARV PRESSURE 
WEL L NAME - MOONIE No 2 SAMPLE DEPTH - 5834 

~ ·~:"'-~~·:~'~ 1··~=~~f1·~-~~ ~· .-::.-~:-:.:-~. --. -
.- - - - - . 1 _ ... - -~ - ,- - - - - -~ - . 

- - • - +' - • - • ----- ~ '"'- . - - ~ - ... 
_ .. - -- . . .. - - - - ~ -"-- - --- - -

- - - - -. -
.. _ M' 

"·+H-t+!- K ~ 4. 5 Md. 

F 

.( 
.... • 0.- • _ 

- - ~:r -: ·-1 

, : :1;[ , 11' I fl"': : .". 
.. -- _ ....... 

~.' -·~·~·fI:I'+- :.,.'~- ~.~-.-=--~~'~'-<~ =": .. -.. ~".- - ""~" 
~ . -. _. I: : '_ _ I~: 

BO 

~........ - .. " ~~ I 

.... • ......... - =-- - - - -- - ~ 

':1 .. +·, . 
- -J\ . -. 

-+\ : 

I _ 

.• f\ " 

••. I -I-.l'.J..w.J 

. 
..... .. - _.... --

&..- - - - - ~~ .. ....... ~ . 

60 40 

-. . . 

MERCURY SATURATION - PERCENT PORE VOLUME 
20 o 



j 
. I 

j 

i 
I 
I 
I , 
I 
! 

~ I 
". 
I 

...... 
« 
U5 
0... 

o o 
o 
~ 

wo 
o:::~ 
=> 
(f) 
(f) 

w 
0::: 
0... 

>-
0::: 
« 
..J 

O: § « 
u 

>-
0::: 
=> 
U 
0::: 
W 
:E 

0 
0 -..:r 

0 

~ 

o 
100 

FIGURE 14 

tv1 ERe' Jr~\i C /\[-)1 L_LAf-< Y PF~E SSUPE 
WELL NAME - MOONIE No 2 SAMPLE DEP TH - 58 47 

--F 

'-

Jr+ _ 
H-t_ 

. .i:~:~ ... n 
I ITf-,-:T-f~Ttl~h -tlJ'r--t~Lt-~', ~-~'I~'-IIIIIIII fltT -- 'I' t IT -t 1 rt - - -

r: 

f+ -- - +H++++H-+H-H-+ H-++++·H++++H+++++++-H 
l-7+i+r-++H'H+H++, .. 1-1-+' +. +-l--J.-U--I-U-I--I -

tr R=l : r: - - - -' - - . -.. f

i
-R -.- -+_... .. - --

.f ti . ~J ~ ':1' -.!=l=t+tm:ht!:t!m 
.' _ -1 ± _I~J_ -- - t 

, 
- I 

- i 
1.. _ 

.. -' H-+-H'H++' -:',* . T I-_ 

-- .: -j 
--:t - - --

+-+-+H--I--I- ~ - , 

- I 

-
-

-H--l--f-H-H>o.H -. H _L: - _ l:± 
~,,~ -ri -' 

'1 11- +1-H- ::r2ci..J.--I-.. -i--i-l--i--W-1 

- -. .. -, 
-

u 
-

-
-

- ~Fmt J - - -

80 60 40 20 o 
MERCURY SATURATrON - PERCENT PORE VOLUME 



:> 
ex 
:::> u ex 
w 
~ 

o 
o 
o ..-

o 
100 

FIGURE 15 

MERCUF<Y CAPILLAR Y PRE.SSURE 

80 

~-f· .. .. 
- -

. J 1. ~ -1_ -
, .. 

J \ u: 

.+' H· 

-H L 

. .J 

=' ±t: . -r [' -
- . - I~ ~-, 

r - .++-. 

MERCURY 

f-h-' I I ,+_ 
'i-+- ~ i-J. 

-~i+ . 

-t­

.: F 
.. ,::1=j- .. 

. H- - + 
U 

. t 

SAMPLE DEPTH - 5855 
-1= 

I 
I I 

K= 0.12 Md . 

20 o 



:\ 
I 

I 

, 1 
: I 

1 

I 
I 

I 
I 

I , 

I 
i 
I 
I 

--<{ 
if) 
a.. ...... 

o o 
o --

we:> 
o::~ 
~ 
(f) 
(f) 

W 
0:: 
a.. 
>-
0:: 
« 
-l 

O:§ 
<{ 
u 

>-
0:: 
~ 
U 
0:: 
W 
::E 

0 
a 
~ 

o 
100 

FIGURE 16 

MERCURV CAPILLARV PRE.SSURE 
WELL NAME - MOONIE No, 2 SAMPLE DEPTH '- 5863 

_,~=="~ .. "~~~ ~ "~"'I"" ,-- · ... r·I~~ •• - ':r"i"'-

K'= 320 Md. 

-'. 
" .....- ... ", . 

. -

r 
• r 

-- .. --. -

, ,. -_. . ... 
- : ''',... 

80 60 40 20 o 
MERCURY SA'rURATION - PERCEN T PORE VOLUME 



a a 
a .-

a a 
-..;t 

FIGURE 17 

ME.RC URY C /\ P! L. L/~ R V PRESSURE 
WELL NAME - MOONIE No.2 SAMPLE OEPTH-5867 

mmlmmmfjlm~' - Brrl'=~(!"'~" 'n{"-t·"r~·:~"ff·-~±~~· t1"tf 0_ ~~,-

K= 735 Md. 

L 

+ 

I· 

.. -r .. 

L- _~ H~-H-H 
.J H I 

-H L 

1-1: 

l 

i o 



8 o ..-

/, 

" 4 r nr-I ~\]\I 
1"1 1-1 \~ VI \ , 

FIGURE 18 
r'ADII I i\D\! 
v r \1 I L-L-/,' \ PI~ESSURE 

SAMPLE DEPTH - 5877 

- K=2755 Md. 

1-

... -

• . ...• ~ I-

, I 
r ~, r - ,. r ... 
~ I ,. ~ I I I , I , '" , , 

J J I J I ~.. J J 

: - .J., 

eo 60 40 20 
MERCURY SAlURATION _. PERCE ~JT PORE VOL.,UME 

o 



FIGURE 19 

jV'lERCURY Cf\F)l LLAR'I pr~E.SSURE 
WELL NAME - MOONI E No. 2 SAMPLE DEPTH - 5879 

~g =~ ~ "-'~r~'l'" < ~. "r". 1= .- -t-

--« 
U) 
a.. 

. ; 
w o 
a:§5 
:::> 
(,f) 
(,f) 

W 
0:: -/ 
a.. 
>-
0:: 
« 
...J 

O:§ « 

I-/-HI"'H-i . - . - .... 

u 

>-a: 
:::> 
u 
0:: 
W 
:::E 

0 
0 
~ 

C> 

100 
.t 

80 60 40 20 o 
MERCURY SATURAnON - PERCE NT PORE VOLUME, 



(/) 
>-
U 
0::: 
<t: 
0 
..J 
..J 

:E 

>-..... 
..J 
CD 
<t 
W 
~ 
0::: 
W 
0... 

o 
§ 

C> a 
C> 
(0 

C> 

8 
'-3 

o 
C> 

~ 

! . 

, , ,. 

r I 

0.25 050 

REOI PROCAL MEAN PRESSURE (ATMOSPHERES) 

• 

MOONIE No 2 
. 1 Kvs_- . 

Pm 
, 

, . 

, ., 
" ' " 

, , 
1 ~ 
I 

, 
: . 
,', 

J , _ 

., 
(j) 
c 
::0 
rn 
~ 
C> 

C.75 



, : 
, . 

MOONIE No 2 
- ·1 
Kvs -~ -

Pm 

(.f) ~ , 
> 
~ « c: 
0 1Il 
:J rn 
...J 
:E --

). 

> 
)0-

J 0 

m ~ 
~ 
w ... 
:E 
0:: 

~ 

0·50 075 

- ' I. RECIPROCAL MEAN PRESSURE (ATMOSPHERES) 



I, 

(f) 

>-u ceO 
<e M 
0 . , 
-.J 
-.J I I 1 

L '-

>-
r-
-.J -I -0 mN I 
<t: 

I,' 

w 
L 
0:: 
W 
0.... 

o 

..,... , 

-. 

025 
RECIPROCAL MEAN 

, , 

I , 
I"., , 

0.50 
PRESSURE (ATMOSPHERE S) 

MOONJE No 2 

Kvs 1-
Pm 

, , 

L 
I I I I 

I] 

(j') 

±o c , . :::0 
rn 
N 
N 

, I 

·-1 



VOLT METER

CURRENT ELECTRODE

VOLTAGE ELECTRODE

RANGE SELECTOR

I. ., "

rs:=:J ~
,

METER

I

0JUSTMENT o~o

0 0,
~ ~

'\ '1
0 0ON ",'~ CORE

220 <D)' , . @....
VOLTS

OFF DIPCELL

MILLlA
..,. .

CURRENT AD

....
, .~

,;

:;~
,."::j "

.'~1 ~ r,'· ".

':1' FIGURE 23

1 'CORE LABORATORIE S TYPE RESISTIVITY APPARATUS',
.j
t
I

'..
.I
.j
J,

"4 ..
,

"

I
I -

I -

!l

I "'
I

DIP CELL

II .
I
I
I1 .
:
I
1 '"

.1 .
j

..

..
j

i
.. tURRENT INPUT

j'
VOLTAGE'<l

"..

I "

J, ,.,
~

I ., :

..' ....
"~ 1- COR

i
..

I'. ..
"

CORE HOLDER
',! .

MEASUREME NT

E ELECTRODES .

t

---I'"'

.'

J J

~ VENT

. I

...------.... -.-'7----.-- -~.--"- -.~.----...._._-...-.----.--.-----...~.~,-,-~~---
.,



FIGURE 24

,FORMATlON FACTOR Vs POROSITY, FRACTION

WELL NAME Al\JD NUM8ER- MOONIE No.2

. "

... ,.,

,DEPTH INTERVAL- 5636-5879 ., '

...

~r::===l==+=+=:+=t++J:t====J==t==l=+=f=RFt=t=====F==i==f=l=l=i=F=R

" , ,

1
,.

;.,

FF=" i -I
~t.76I i

..
i \I

r\,j 0

II
- 1\

G'1

'" 0:::
C)

i
0

\.",.
....
U

1
~ °0\'

,

I 0z .,-\1 0

~
::::E ,

K
a:: I

~
, 'I.

0 ,r-
"

1-.J

....
"... ~..

:

! ; I

I....
OD1 0.1

pOROSiTY (FRACTION OF6ULK VOLUME),',
" ' :. ",
,i 'I ........

1.0 I


	Front Cover
	Introduction

	Procedure and Apparatus

	Discussion of Results

	Conclusions

	References

	Table 1

	Table 2

	Table 3

	Table 4

	Figure 1
	Figure 2

	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16

	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24




