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SUMMARY 

Waterflood tests were carried out in the Petroleum Teohnology

Laboratory on 43 core samples from oil reservoirs in the Kingfish A-1,

Kingfish B-1, Mackerel No. 2, and Mackerel No. 3 wells in the offshore

Gippsland Basin, The purpose of the tests was to determine the efficiency

11

^

^of natural water drive in the oil reservoirs in these two fields in particular,

and by inference, in other fields in the Basin.

The conclusions based on the results of the tests are as

follows:

a) Oil recovery at depletion of 99 percent water cut in both

fields is greater than 60 percent of oil in place, and at 96 percent water

out is about 55 percent.

b) These oil recovery faotors are probably conservative,

11^because some reservoir sections could not be tested because of their poor

consolidation indicating high porosity and permeability characteristics.

INTRODUCTION

The Offshore Gippsland Basin contains several oil and gas-

!'^
condensate fields. Some of these, notably the Halibut, Kingfish„ Marlin,

and Barracouta fields, are currently in full production, while others

like Mackerel, Tuna, and Snapper are expected to commence production in

the near future.

The reservoir produotion mechanism in these fields appears to

be a natural water drive l with solution and/or cap gas drive of secondary

importance. The associated aquifer system is extensive, and complete

water displacement will probably occur in all the fields.

The following tests were carried out to determine the recovery

efficiency of water displacing oil from reservoirs in two of the fields

11^viz. Kingfish and Mackerel.



SAMPLE PREPARATION

Forty three core samples were selected for the displacement

tests - 14 from Kingfish A-1, 11 from Kingfish B-1 1 10 from Mackerel

No. 2 and 8 from the Mackerel No. 3 main oil reservoirs. The samples

were drilled perpendicular to the bedding planes from slabbed cores.

Three plugs were also drilled parallel to the bedding planes from the

Kingfish A-liand Mackerel No. 3 core samples.

The 1 inch diameter plugs were trimmed to approximately tl inches

in length and after cleaning with toluene in a centrifugal extractor,

they were oven dried at 105°C for 24 hours. After cooling, porosity
and permeability were measured with respect to nitrogen. Subsequently,

the surface of each plug was thinly coated with epoxy resin (end faces

excepted) to avoid grain losses during later test work.
-

FAMRFLOOD TESTS

The waterflood tests were carried out in the following manner:

each plug was saturated with brine of 40 000 ppm NaC1 for Kingfish, and

20 000 ppm NaC1 for Mackerel. The plugs were then flushed with viscous

mineral oil until residual water saturation was obtained. The mineral

oil was replaced with a light refined oil of 1.77 cp. viscosity in the -

case of the Kingfish samples and 1.55 op. viscosity in the case of Mackerel

samples. The viscosities were measured at 18 °C.
After permeability to the respective oil was measured in each

of the samples, waterflood susceptibility tests were carried out in a rubber

sleeved Hassler cell. The tests were conducted at a producing water-oil

viscosity ratio of approximately 1.66 in the case of Kingfish samples and

1.50 in the case of Mackerel samples. (These values approximate the

water-oil viscosity ratio in the respective reservoirs in each field).

Water flooding was continued in each case until a 99.9A water cut was obtained.
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DISGuSSION OF RESULTS

The results of the tests are as follows:

Porosity, permeability and residual water saturations are

shown in Tables 1 and 3.

Oil recovery characteristics by water drive and the water

'cut' at various stages during displacement are shown in

Tables 2 and 4 and in Figures 1 - 43.

Average oil recovery and water saturation characteristics

are shown in Figures 44, 45, 46 and 47.

The results shown in Tables 2 and 3 and Figures 1 to 47 reveal

generally favourable oil recovery characteristics by water drive for both

fields. The average oil recovery at water breakthrough for the two

Kingfish wells was 36% and 39)  of oil in place, while recovery from the

two Mackerel wells averaged 43 and 46% of oil in place.

A very significant proportion of oil was recovered from both

groups of core samples, Kingfish and Mackerel, after water breakthrough.

However, the Kingfish samples showed lower oil recovery at breakthrough

and greater oil production after breakthrough than the Mackerel samples.

This is probably due to different pore size distribution characteristics,

the Mackerel samples having slightly better grain sorting than those of

Kingfish.

The oil recovery at depletion can be determined by reference to

the curves in Figures 44 - 470 At 96% water saturation in the effluent

as a cut-off point for oil production, the tests indicate an average

recovery of 54% of oil in place for Kingfish 41.1 and Mackerel No. 2 and

.56% for Kingfish B-1 and Mackerel No. 30 If a 99g, water out is accepted,

then the corresponding average recoveries will be 61% of oil in place for



each of Mackerel Nos . 2 and 3, and Kingfish A-1 wells, and 6% of oil in

place for Kingfish B-1.

However, most of these recovery factors are probably conservative;

much of the core material from the four wells from which the sample plugs

were taken was very poorly consolidated. Plugs had to be drilled with

liquid nitrogen coolant to avoid disintegration during sampling, and

several intervals could not be sampled because the core material was

completely unconsolidated. It may be assumed, therefore, that the porosity

and particularly the permeability values of the 'lost' core material are

higher than those of the samples used in these tests, even if overburden

pressure is considered. Similar conclusions could also be drawn concerning

the oil recovery characteristics of the unsampled material.
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TABLE 1 

WELL - KIN-FISH A-1

Permeability (millidarcy)
Sample^Depth^Porosity

To dry
Number^(feet)^bulk^nitrogen

volume)

To oil at
residual water

saturation
(before flood)

To water at
residual oil
saturation
(after flood)

Residual
water

saturation
before waterflood

pore volume)

Lithology

1^7514^23,9^2578

2^7528^22.2^2093

3^7544^22.8^788

4 -^7559^22.3^'335.

5(v)^7569^24.8^906

5(H)^7569^24.0^1940

6^7600^25.6^826

8^7667^24.6^2919

2315

1834

259

1122

1179

144

1 9.2

30.6

29.6 Sst;f.gr. to m.
gr., sl. slty

Sst;f.gr. to
c.gr. slty

Sst;m.gr. to
c.gr. sl.slty

1939

804

712

91

374

917

297

28.2

17.7

17.5

14.8

As above

as above

Sst;v.f.gr.•
to f.gr.

Sst;m.gr., sl. slty

1 589 1 545 29.4 Sst;f.gr. to m.
gr., sl. slty

9 ,^7673^18.1^554^276^ 92^17.4

11(V)^7722^16.7^835^513^18:3^23.8

11(H)^7722^14.9.^ 750.^514^200.^24.0

12^7728^13.0^705

13^7739^18.1^3460
14^7745^17.1^1337

2938

977

461^146^28.9

Sst;f.gr. to v.
sl..slty

Sst;f.gr. to c..
gr., arg.

As above

As above

1524

^

32.7^gyt;arper. to c.gr.

685^32.0^Set; c.gr, elty.
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WELL — KINGFISH B-1^ Table 1. (contd.)

7423 15.6 537 497 338 27.4 Sst; m.gr. to o.
gr., sl. shy.

2 7434 19.1 - 1915 1825 1738 17.1 Sst; mogr. to 9.gr.

7455 22.3 113 55 31 42.2 Sst; f.gr. to c.
gr., slty.

7487 23.4 307 1 42 60 21.2 Sst; fogr. to m.
gr., sl. mic.

5 7608 21.0 2083 1840 1350 23.1 Sst; fogr. to cogr.

6 7618 24.8 2488 1787 1446 25.3 Sst; m.

7627 26.5 1689 1079 496 27.2 As above

8 7639 21.5 944 531. 330 31.8 Sst; m.gr. to p.gr.

9 7649 21.2 1192 938 937 32.7 Set; 0.gr.,
sl. slty.

- 10 7656 22.8 2132 2002 892 36.5 Set; f.gr. to o.gr.

11 7661 19 .8 111^• 45, 12 26.2 Set; f.gr. to tr.
o.gr.
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TABLE 2 

WELL - KINGFISH A-1
^

Water Salinity - 40,000 ppm NaC1
Producing water/oil viscosity ratio - 1.6

Sample
Number .

Depth
(feet)

Oil Recovery Water Cut

(r; total production)0/
10 Pore volume f;"5 hydrocarbon volume

B.T. 1^P.V. 5 P.V. 10 P.V. 20 P.V. B.T. 1^P.V. 5 P.V. 10 P.V. 20 P.V. 1^P.V. 5 P.V. 10 P.V. 20 P.V.

1 7514 26.3 36.5 43.9 47.0 49.0 32.8 45.8 54.7 58.6. 61.1 95.5 99.0 99.8 99.9

2 7528. 26.8 35.2 45.0 48.7 51.5 38.3 50.7 64.8 70.2 74.2 94.5 98.8 99.7 99.8

3 7544 26.4 37.0 47.0 50.2 52.0 37.5 52.5 66.7. 71.3 73.8 93.0 99.0 99.7 99.8

A 7559 • 25.9 38.5 49.0 51.5 53.5 36.1 53.6 68.2 71.7 74.5 92.5 99.2 99.7 99.8

5(V)^• 7569 58,7 49.0- 57.3 60.5 63.0 47.0 59.5 69.6 73.5 76.5 94.5 99.1 99.6 99.8

5(H) 7569 34.0 49.0 59.8 62.0 64.0 41.2 59.4 72.5 75.1 77.6 91.0 99.0 99.7 99.9

6 7600 43.6 5205 60.2 62.5 65.0 51.1 61.6^' 70.6 73.3 76.3 96.5 99.4 99.7 99.8

8 7667- 39.1 46.5 55.0 57.0 59.0 55.4 65.4 77.9 80.7 83.-6 93.6 99.3 99.7 99.9

9 7673 37.2 46.5 54..4 56.0 57.8 45.0 56.3 65.8 67.8 69.9 94.0 99.4 99.-7 99.9

11(V) 7722. 37.4 42.0 45.2 47.0 50.0 49.1 55.1 59.3 61.7 65.6 98.0 99.5 99.6 99.9

11(H) 7722 27.5 35.0 42.2 44.0 45.5 36.2 46.0 55.5 57.8 59.8 95.0 99.0 99.7 99.8

12 7728 9.5 16.7 20.8 22.8 25.0 13.4 23.5 29.2 32.1 35.1 97.0 99.2. 99.,6
99.9

13 7739 26.9 3302 42.8 45.0 46.0 39.9 49.3 63.6 66.8 683 94.5 99.0 99.6 99.9

14 7745 18.0- 26.5 35.8 38.5 41.0 26.4 389 52.6 56.6 60.3 95.0 99.0 99.5 99.8

AVERAGE 29.8 38.9, 47.0. 49.5 51.5 39.2 51,;3 62:2 65.5 68.3 94.6 99.1 99.7
99.85

WELL^-^KINGFISH B-1

1 7423 18.1 37.0 50.1, 54.8- 58.4 24.9- 50.9. 69.0 75.5- 79.9 88.0 98.8 99.3 93.8

2 7434 33.7 44.0 59.0 61.8. 66.2 40.3 53.1 71.1- 74.5 79.8 92.0 98.7 - 99:s 99.8

3 7455 7.5 19.5 . 30.4 35.0 39.2 12.9 . 33.7. 52.6 60.5 67.8. 94.7 98.9 99.5 99.8

4 7487 34.4 48.5 57.0. 59.5 62.0 43.6. 61.5 - 72.3, 75.5 • 78.7' 94.0 99.2 99.7 oo o
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WELL - KLNGFISH B-1

5

6

7

8

9

10

11

7608.

7618.

7621

7639

7649

7656

7661 .

27.5^37.8.^47.0^51.0.

33.8.^39.5.^48.0^51.2

35.6^47.5.^55.0^58.5.

27.5. 36.5-^44.8^48.7

22.4 . 29.2.^3900.^42.9

17.5^33.5 .^44.5-^4705

35.5' 41..7^50.0,^52.8

55.0

53.3

61.0.

52.o

45.0

49.5 .

54.0'

AVERAGE 31.0^37.7^47.7^51.2^54.1-

^

35.7^49.1^61.1^66.3^71.5^95.0^98.9^99.4^99.8

^

45.2^52.9^64.2^68.5^71.3^95.5^99.0^99.6^99.8

^

48.9^65.2^75.5^80.0^85.8^96.6^99.1^99.6^99.9

^

40.0^53.5^65.7^71.4^76.2^96.0^99.0^99.6^99.8

^

33.3^43.4^57.9^63.7^66.8^95.0^98.8^99.6^99.8

^

27.6^52.7^70.1^74.8^77.9^93.0^99.0^99.6^99.8
^48.1^56.5^67.7^71.5^73.2^95.4^99.0^99.7^99.9

^

36..4- 52.0^66.1^71.1^75.2^94.0^98.9^99.5^99.8



Sample

Number

Depth

(feet)

^1^7590

1

^

2^7599

3(H)^7621

5 7726

^

6^i^7753

^8^7819

7846

^10^7858

^

11^7886.

^12^7903 -

Sst; f.gt. to c.
. gr., mic.

Residual
water

saturation
before waterflood
. Cg pore volume)

Lithology

Sst; f.gr. to v.
c.ar., sl. mic.

As above

Sst; m.gr.

Sst; m.gr., sl. glau

Sst; f.gr. to m.
gr., mic. glauc -

Sst; m..gr. to C.
.gr., v. pyr.

Sst; f.gr. to
C. gr.

Sst; m.gr: to
C. gr.

23.8

I

 Sst; f.gr. to c.
gr., sl. arg. 

30.6

29.1

28.9

21.7

26.4

I
i

21.2

i^16.1
f
i
1

i

t^24.3

1
29.3

ill SIB MS^NIB MI SS Mil NM Oa NO all INS MI MI I■1I 110 MO MO
TABLE 3 

TELL — W.-LC=31'1J NO. 2

WELL — HACKEREL NO. 3

2^7858

Porosity

Cg bulk
volume)

Permeability (Millidarcy)

To dry
nitrogen

To oil at
residual water

saturation
(before flood)

To water at
residual oil
saturation

(after flood)

20.8 78 71 37

17.7 27 16 5.

21.4 449 373 35

27.0 751 710 375

24.0 52 51 18

23.8. 1642 s 1300 1059

23.3 983. 808 346

24.5 987- 565 486

23.6 424 359 105

23.1. 457 410 87

22.7^1404^667^670 28.6^Set; m.gr. sl. pyr.



sitkorko.sr so no ou^solarili^oo^on or ow^r

3

4

7874

7885

19.6

22.6.

388

426

381,

255.

113

169-

25.9

18.9.

Sst; m.p..r.^to
C.^gr.

Sst; f.gr. to
C. gr.

_
5(7')^7896 18.0. 1244 ' 1178. 399- 25.6 Sst; f.gr.^to

v.c. gr.

5(H).^7896 17.8 1165 890. 475 . 22.4. As above

6^i^7908. 27.3. 856 632. 63, 26.0 Sst; f.gr. to m.
1 g. mic, sl. arg.

7^7919' 25.1 456. 182. 104 25.5- Sst; v.f.gr. to
f.gr.,^sl.^slty.

I .
8^1^7929 23.4 860, 645. 92 24.0 Sst; f.gr. to c.

I
i

gr.,^sly, mic.
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WELL 7 MACKEREL NO. 2 Water Salinity. - 20,000 ppm HaC1
Producing water/oil viscosity ratio - 1.50

Sample
Number

Depth
( feet)

Oil Recovery Water Cut

Wo total production),-f
'^Pore volumeP % hydrocarbon volume

B.T. 1^P.V. 5 P.V. 10 P.V. 20 P.V. B.T. 1^P.V. 5 P.V, 10 P.V. 20 P.V. 1^P.V. 5 P.V. 10 P.V. 20 P.V.

1 .7590 17.4 26.0, 30.3. 34.0. 37.1 25.1. 37.5' 43.6. 48.9 53.4 96.4 98.7 99.4 99.8
2 7599 16.5 29.0 , 35.2- 38.0 40.6 23.3 40.9 -49.6 53.6 57.3 96.0 99.0 99.5 99.9

3(H) • 7621- 25.5 37.2. 44.6 48.8- 51.7. 35.8 52.3 62.7 68.6 72!7 97.0 98.8- 99.4 99.8

. 5 7726' 44.4 52.0 55.7. 56.0 56.4 56.7 66.4 71.1. 71.5 72.0 98.6' 99.4 99.9 99.9

6 7753 • 36.8 . 41.0 48.1 50.0- 53.0 .50.0- 55.7. 65.3. 67.9 72.0 96.0 99.2 99.6. 99.9

8 - 7819. 41.3 47.8, 53.Q 55.1- 5607. 52.4 . 60.6 67.2 69.9' 71.9 97.0 99.0 99.8
99.9

9 7846 41.4, 55.7 59.0. 60.0' 61.0 . 49.3 66.4, 70.5 71.5 72.7 97.5. 99.6 99.9 - 99.9

10 7858 44.9. 50.8 55.8' 58.5. 61.0: 59.5 67.1. 73.7 77.3 80.6 97.0 99.2 99.8
99.9 

11 7886 - 32.0, 38.0 45.2' 47.0 48.2 45.3 53.7 63.9 66.5 68.2 95.0. 99.0' 99.8 99.9

12 7903 28.6‘ 34.7 39.1. 40.0. 41.2- 37.5 . 45.5 . 510 52.5 54.0 97.0. 99. 2 99.8 99.9

AVERAGE 52.8 412 46.6 48.7 50.7 43.5- 54.6 61.8,^I 64.8 67.5' 96.7. 99.1' 99.7 99.;9
1

WELL^-^MACtEREL NO. 3

2 7858 - 45.2-^50.0 54.8, 56.4 57.8 -
0).? 70.0 76.7 79.0. 80.9 97.2 99.3 99.8 99.9

3- 7874. 21.4 -^36.0 44.8. 46.3 48.8 28.8 48.6' 60.4 6205 64.8 94 .0 99.5 59.6 99.9

4.^• 7885. 42.3.^48.0. 54.2 55.8 57.0 59.2. 66.8 68.8 70.3 95.0 99.5 99.7 99.8

5(V) 7896' 40.2 .^49.0- 52.0 52.8 53.0 54.9 65.8 69.9 70.9- 71.2. 98.5 99.7 99.9 99.9

5(H)

oc •

7896

7908

^

38.3^52.0.

^19.6^23.2

59.1

27.Q

60.2

28.0

62.0

29.8

49.3

26.4

67.0,

31.3

76.1

36.5

77.6

37.8,

79.8

40.3

95.0

98.0

99.7

99.5

99.8

99.7

99.9

99.9

7 7919 37.7^4405, 52.2 55.3. 58.0 50.6. 59.7 70.0 74.2 77.8 95.7 99.5 99.6 99.8

7929 36.2.^38.4- 40.0 - 40.8. 41.5 47.6 50.5 52.6 53.7 54.6 99.5 99.9 Co a

AVERAGE 3501.^42.6' 48.0 49.4 50.9 46.5 - 56.5. 63.6 65.6 67.5 96.6 99.6 99.7 99 . 9



FIGURE 1 . .

WATER FLOOD SUSCEPTGILITY
• WELL NAME AND NUMBER-KINGFISH A-1
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FIGURE 7

WATER FLOOD SUSCEPTIBILITY
.vvF.LL NAME AND NUMBER—KINGFISH A-1
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FIGURE 9

WATER FLOOI SUSCEPTIBILITY
WELL NAME AND NUMBER-KINGFISH A-i

DEPTH INIERVAL-7673'

j; i--a i-i-.i: • #1:0 ': .- :f1T

:::
.^ii•: ^)

•
.flfliirILttrrtri ^iE .H^jj±

tJ4Lft2TE3
HL1Tj4J ^

I1LLLHI1t ^ j^dn - ift ^
L-f.-

^4r
Ti^4P-

L
--

 ^;+
L.:JLI

j--
v

Jj
1Jrr .-rJ^qL

riit
-i^-i-i' -t--, ,__4 ._ - ^I^•-.

Hi
__fJ ^ ijf -I

'

.LL1LI^HLLLLLJ^-r' -Hj.^4--'

WWi*-j+
LTJj1

rlLi1
^ j

H I-
j4 4^I lL4I r ^I .^1 riILL 4J, 1

4fl
fl

rj' 4jJ ^

Jr
I

c
^ L1IJ2'

2JflT

-

ii
dHf ±

at-
!^t4L

 ^CTL± ^
+RI.F*4tt:

1Ji
JlI

_}1 LRIi f.iL '^4_^14 i
T -4:i

LI
±ir^T-L
__itfliThi1;±flr p 4 1

 ^rn 
1i -t+ J^---1Irn^ti 4Th

- 4 14tir
T1 F^t EW.- ?̂ i Trt--i:4-ri'1

4L1 c±
rIi1:—c T ^ If:LII1,,L

+4^H jlr1 i^t.:H -4i 4+ftj iLt,ir ;TIL::LILdTJTELI c' fi- -t1H-
ii'j^/1

1:i TLi--^l-^r
---r^ T^-----ii^

- liti
ft ±:i:f: !̂:: ---1:ft^i.:H: 4^;^- - --iJ^L4!H i±i^-:--H^-^::

OIL RECOVERY —PER CENT PORE VOLUME

C

C

C
if

I
I
I

(D

(0



POROSITY - 16.7 °10 PERMEAVLITY- 513 Md.( Ko)

11111111111111111.111111111171 •11111•

1L.I.:. 

is II I , 111+
VIE

Toil mallow

. ar ii" singli"
-4-

ITI^
; ! --j-•-■4-+-•-•-,• I^i 

'44'1 4^ :^; 
• 6

r-IT t^,^t

Cs:

FIGURE 10

WATER FLOOD SU.SCEPTIBILITY
WELL NAME AND NUMBER-KINGFISH A-1

DEPTH INTERVAL -7722'
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FIGURE 13

I.^WATER FLOOD SUSCEPTIDLITY
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FIGURE 14

I^WATER FLOOD SUSCEPTIBILITY
WELL NAME AND NUMBER- K1NGFISH A-1

DEPTH INTERVAL- 7745'
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FIGURE 15

I^WATER FLOOD SUSCEPTIBILITY
1^• WELL NAME AND NUMBER -KINGFISH 13-1
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FIGURE 16

WATER FLOOD SL . SCEPTIBILITY
WELL NAME AND NUMBER-KINGFISH B-1

DEPTH INTERVAL - 7434'
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FIGURE 20

WATER FL003 SUSCEPTIBILITY
• WELL NAME AND NUMBER KINGFISH 8-1
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FIGURE 2. 2

WATER FLOOD SU.SCEPTI3LI1Y
• WELL NAME AND .NUMBER -KINGFISH B-1
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FIGURE 29

WATER. FLOOD SUSCEPTIBILITY
- WELL NAME AND NUMBER-MACKEREL 2

DEPTH INTERVAL-7726'
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I Fl GURE

WATER .FLOOD SUSCEPTIDLITY
WELL NAME AND .NUMBER-MACKEREL 2

DEPTH INTERVAL-7753'

POROSITY —24.0 °/0^ PERMEAULITY —51 Mel. ( Ko)
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• FIGURE 32

WATER FLOOD SUSCEPTIBILITY
. • WELL NAME AND NUMBER-MACKEREL 2•
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• • FIGURE 33

•WATER FLOOD SUSCEPTIBILITY
WELL NAME AND NUMBER—MACKEREL 2

DEPTH INTERVAL-7858'
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FIGURE 34

_WATER FLOOD SUSCEPTIBILITY
WELL NAME AND NUMBER-MACKEREL 2
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. ; •^: ,^..,^i:), Li:14_1_4.r -.1._,-4_,_., ^,}F,.., r I
if

---,2;";2--"r----li--11÷4 ^F'^f '-'---i--'."---).-- --+-1-1-7.1-4-4-4,--1..1- -I: .4 } - --1-• 'TLC- t• 1-17---I ^•li--1--1--171--Iii-I- 1•4•111-17r-7:27----7-1-1--11.-1-i-I-1" I -1-4--H -1- rich- --1 7'^' I l_iiiiii.-L-Fi. *-.....-- .-J-i1.-. ^-■^-r-Ti..:-14-r-T-, • H-1-1--H-1-,1-I-H-1-;-i. 4-- --}
1 I !/.1=-1:-1 Vi-i-4+++•!--i-lx ^-1-t-Fiff I---, -1,-:--t-T-4--- 1- ,-,--1.1ci,--1-1-i-ii;-=--1 --1-4-h-ri-l-r ^- ^-I

^

.__[LI ' '•-1^-I^1^'-41----.--Il-i-'^4-j- -,4-1- ^-)--,-, rt ,-t-r,--iii-t,^■^,^, '^1H,^t."1 ' ' ' • ' I .^r-;:r---1-1---r- -1-]. IS . I^'^-;-1-------:

^

"_-1-1-1-4,-^-I-' 1-..^--I--.^" L - - .d --,..-i-^,--- -, r-----:-^-,-t-i .--r-t---t- -r-r—^rt.^.-^i-i--•-til_i_i_ _l_t_t_i__;:.... ..1 -1--;-:-. '-r•-.--i

).

.

.•-^,^' 4.-;._1_1-. .^.^' • .0^, .1-1. • J__!^4-...:_.,__:---- ,,

-74:i f_•1_^ -u--.1-;^1-1^f .12 ^, :^'. • iii 1-31-,-1-f-11- r -1111^
r11[-J-":4--,--1^ . '-'• 1-}---lit144- 1-14-H. +1-1-,-1. -rid-rt t-.1.:11-!'r IT. I! (f ill-V.4'1Ft  ;--1-Tr:t--t-1=14:1-1-0+-i-1-1-11-1-4,,.._...,...._i_^r.:^...i. { ,^, ,...,^., ti ,^.^,^! --.-1._i^2-...L.,-2, 4 ^,....;‘,2,1,44._r_i_t^1..... i^1 .,..._•.i..t_  ,^,_ ..`..i.y.-f-1,-,-,

r

":•-'-.-1-1-"11: 11,--'4 1 1--1 14' 17 Ili- ,:1-1-1'' "7-1-11.13_17/ .1 . : 11 , - • 1 _pit-4_1_4.1A _i_ '...,_i.i _ri-, 1,--4-1-1 ---1-' 1--"!-:—■...._,..,..:±1.L.I. i I ''. ,..C,__:111 ..1:111.: i r t j "c_l "II -,T:' '-i•-t-t: , I ', . r , • 1-1 r„; ri -1 fi-i-riL•-i:-.i-_-1-1-t-t-Vilt1:-.4---7:-:----.1:-.21F.-:-..-,---'4 ''- : 4.: TriT11-' 14 4 t I fl t-i '' I-1,-H t - 1 I i-i -ti.i' ; i - tt 1 i ' ;7117 1 _LITT_ _1.1 ti 1:1--_1- 1 411_ '4.-1 4-3 ' I- -4-:- '-:.----t
H---; ---:.: , •, :-t•!.. -..:, I. i-' i J-,-• - ..-•,- • , - - .••••• , 1--1-1 : • --I --. t-:-''! :.: -i-'. 4-1 - .1 -, '. • •.- ■--1 {-I t-r , . r .--- 1- , - -I ■ - -

^

,^•^,^i^. ^,.1^I ^_ ...i.i____ ,..,-..-.--• -•

^

I.^-1' -"^1-^'-'.1-^ri•-:1'. ^,
• . r-•^•,^.;^1.'

-^ 111./.1.^17_1111. _t
70^80^00 p.p.)

OIL . RECOVERY -PER CENT PORE VOLUME

CD

CD

PERMEABLI TY - 359 IA d ( Ro )

CD

CD

CN

0^10^20^40

Record 1974/141
^

A LIS 6/255



OIL RECOVERY -PER CENT PORE VOLUME,

0
^1 J^20

Record 1974/144

/I ,_ti i_ i .. criri t_7 1"-: -f-1 1 - 1 '''^1 -17.1441A11 -11L1- -1111 -1--Li-T1 -171:11. -1-11::: i Lr4 r____L,_+, ft-LI' ' '1 1 1.1_1,:r1_ :rillYt:1 _,1-:_471-4:4-1:1_41:1 -TitiTIE'l-IL:t:,1-t-2:14-;-::-,17: -:4-..-ji' ,_
D
(_.)
0^

• ,Iii_i4 I trill ,

AUS G/2:6

I i^FIGURE 35

WATER FLOOD SUSC *mamma DTIBILITY
WELL NAME AND NUMBER-MACKEREL 2

DEPTH IN TERVAL-7903'

POROSITY — 23.1 0/0^ PERMEABTLITY — 410 Md ( 1(o)

„ , Q
40. :I d--,E17, 114_,_ii_t+j-;^.^r 4tr J-T-^-E:th -i-t-HLi-,-J_-_,! -I1 . '-f-i-i -It{ 1^ 'LLI^ Et-ii4-^1=4-4=i-1-1-1-R-!--i-1111111 1, 1 11111THILI^• .1-1- I^-1- 1_ --_, LE TUT: ^-__F I -, I '-. i T , 1 -7-7- 1 cri-- ,^ _ l_i_4_41..._,^-,--1 ---,--4-4,--1•_,-4.4_.4,.+^ ;....,...44.43.-44.t..".1.,..

c4I-14-til-1-filt-i-± Trt1-:^
3.7t -,-

.4_47_LLT_Ii. ... L 1-4-1-171-/ ' 7-1744-712i 'CP-

^

I^--i-H,- ^'11,--14-,-1 -__011-ii al- ^-1-
;1 1 itr_i 1-j-D -i- -4 -II^

i_ rl- fs-ili-1--  ^i-^,.± _ . 1^. - 
- -,

-,_1,---r--1,F2,
co^1-i-- -i7 

^-L-4-+-1-_1-1-1 ---(1
r-r ^rt-t^,,--,-t- _   1^r ..1.4..1_41.t^--I^TITtl._, _IT! 1 ,-,^!ii 1, 1 ,^1--r-H

^ 7- I r---r-i .;:
11 -rt ,^1 t- f l- -^- 4-4 4-^"--1^I^-i-H-t11-1-ritt-i1-1-7-1 1  1 .' 1 Lj_1.7.1i )7.1.4 ___L11-1_'7^J-1-1 13 1:-^' a/Ct l -14 -1--r[ it-I *4 1^1- ^'-'14-1

2:^1-1-'1:7 12'-'- ,^
+'-14-11- -1 1 idil 71:1H,-.1J : : -I

0^: . 4-- -1'---.--I-1^ 1,411-_141_ /1114111 tiliall 1_ t41-- ,-1_! . 1 Li • 1 '^■-r--)^i F 1 LI T" i . ;4-1 -•--1
r I i-t1^ 11 ri

i

1
1

1



ell^da^alI i 8 II
isems•^...). -C

- II NUMMI
_111 Jiii ,

• .41^:0--
111.X1-'"d-t-1-4--;-

4 4

1^,

•
nal ii

I^
_4-4- 1..is 1

n,:ir _i_fr ,*-Is a _4_^ t
-^, --i-414.---i-t - f -t-i-+4.1.^inntamonSP 1^r • ama

NZiunis•

_ -4-

•
4.11-t I,^iamil

,:-,^.^a
f-o--. -1--;-•--1-r-1-

7

-,7T1-1*ON
')

r^- -
-1-̂ •a .1.11-ti--^-^• Li-171-1±ITL__15)4- _i ^1 

- -1 -4, -F•^H'_.1..1..-4-1.11,

.k.'
:^- 4-, 4-4

--1- ^, ,-
Rai^._ 1-1-1-1 1-1 ;.-^-1- -F4 1-/-' • t -7-7:1"1:121:-1: ^.^.^•1^:^i^•^,^;^•^:^._i_. 4̂-.i.L^. ,^. - 1 1._11i_j_.+1 L_i • Id , • • ,_,_±..1..1^T_._i_tr:_i_l_.. •.. ,r^-4---1-4----1-4. , . -i.'- • :_a7: :7-- -,

- i
__,....;_i,__......,.H.
--,-2. -±-1--.11__;

i._,..-L-

4-7,-_, ,

i-L

:_I^--_i

•

,^• --1

++.1.;_^•
- 4- 1-•^1-

j--'-1-1-+^•i._

• •^411,^_il  • r1 r:^1 ^-,--1.,....4.4_
4-11--1^'^•Art^ -1-

"1^11,^irti•-ii1

1--:.----1 }-i-
,--1-,

,+-,-4-1-
r- :

-.4.4^1 .-----,^1--1_,^. L 4 -I...--r -7-^,^■^:-,-,-- -, i--Li 41- I-1-F Li i 1 .--1-,-.--.41.47_ii 2_. ,_ 4.+Fri'ttr iii ___,'...,-11 , .--t  ii^1
 1^-i-., i '.--,^-1- -;,1_--,-).--,j • -1-1-- _4 ,

'-+ -1■1,-,
17  _44.1:1

+1
-11- -1 --f - I-1 -1--I, -14-7-1-1-i '

-' --1r- -44-41--1
,^..1:,-1-LH:J.-it

•

__

;^is

-i-,,--i-L.-1-1-;  i
_1.1-I1 i -11:±_p,:,34.-,-4-r-,..,1;i i_,

^1 -4-r- f-i-i--,-:-^■ 
171).:,_•.-:-,..n

17 I '. : : ; *3i^;^"^.^i•--:
--1-,•-',--:---:-

- i--;-_t_-1-1--:------_1
- i--,--17■--'--- .71-!--.=,._4_,=_,.;___I

-^.,..,...,....„
i^itr...7._;...i.4_....4^•

r-:^'-1_4

' . 2-4-i-J-i--1-hi---1--- -,----j.41__.-

44-.4-4-1-4,-__t_.yrt.1_1_:_,_
,^,

-- - -1-
,, -1---1-.. 1 i. -I^,^1-.1-1-d--11.±-14.. i

i -r- I, ,,,, 

-H^1-_-LT: L., :..Ilt_p_ ti I_ ._:z1,_L 0--,.4' 4--: H it

4^L
■•-,---i - -h- --1- -71 - :^1^,_.-^-.^-. r^- , _f_.1 .1-L-E---k-. i

T

i^--I-
4^ - - ,-L-1 -'-t-

_..-4_,_,_,_i_i
1^■ .1.-1

-L- -14.^'--1--i-i-Li-t. Ea .-H, 4^1 -i --Li^'-t i ' ':^i-*

^

,-i^.--,--f--•-•---t-t-• ", -.-
__1_iiiTht 4_,JJ-__Li4 •^4 FP^;^•^--1.---i--i-4-

'^-4 '.... -^' T-t-r -'^--hi'..-7.^:-.-/^ri^I-.1 - ---2-:---,T^i^- 4^1-

1 ' -F-1-

'.-1-4;

7..4. --,-^--.- i- -'- 1 Lc,^[_THJiitfri:,^.,'^1----1.-.....i-•^i i-^[ . T. ri-I I^t i^_i___._,_.,^j
4_ 1 t•- •I. --1--i---i---i-1 - ' 1 i 1-1 -,1^,--r ; I_,. ...̂  1 3

_^_J. _,,:, .b_ i^.1 -^'^.-.1--ic-,}±1 - - -.^1^t.
- 1---^-1-1- 4-1ti-1 Fri allan 41-11-i--1:1-1_t

,^1-^11-1.
4- 1^, ..L1i^'^.2.--'---i--'t 

...,.1., ,_,.._.'-'4

_r, i- J,--tili--1:-,
--,1 • I--- i_i-^i_i^-...4^'-Tty,„-.1_, - 4_1_1_

Li^'HIFI' -1 _u_i i 1 _i_^•^--11.1 i4 I i I -1 --,- ---1- .4-447-1 i'^1-4-4--i-÷--i--H-,Lr^1_ _L _,^+ ;^■,..4^i 1_1-7.4-1.-i-t--1-4-i---i--ti

^; ^+=f3--,---i-i-- -i-i-,- .--
.4,7.,

1 -r-

i ,
I^i...1

i ill 1-i-11:1 -1-I-1- 71-217. --_--14--1
 +

-i
_.1_ i_ ..LELqi

-1--t-t-f-t-r'-: ..--i---f-:-f-, ,^7^•
•
1 --I-^:-1-1-1--, 1,-.1_ ,._;___L

:TT^• . .
-3-1-----1-ti it -,, • •L.^1„ -^I_1.4..1_,.ii_ - _,_ -I^1_1-^-- -^,-i-

-•- -i-1^1 --,-,--^•-_,4^.^-1--t-^‘^i-
-t-4- -r -f-f-I-

-F -1:1-4..

1 i -,H,"
_^: -ii-J,

,^1 -r, c^q. ^-r,-;_-,-,-1:Ti-L-1:1..1 ,Tip,^(II -r-r.:4_11-1 -.1.,4
4 ri -rf -n i - ' -ii , L ..4-11-1-3^- ^-1.1 FT • • i , 4^t--:-.1^1-t.^•^:^.^• FT -,r^,

,- _^T- '_l_T-i^1- 1•1_,^till
--1-1--1- 1-- .. '^--4-1- -'-' 1^1 .̂^i^-LT',^1

+H.  i 1  1-1,-/
• •^;^r-1-4-,q H

.,-1
•••1-^-^{---.4-i-A- L- '. 1--i--/. t^iT^1-t

---jr44-t-il^-•--I-H-t-'-i--.-.--, 
4.3 ,..3,- ,_- -^,--1 -1-.I -'-t---.14±

4-Li -
-Cif 1

i-tr'- . •---F---”-r ._^1_4...^,^li• -4:^-
i-1-1-14 1^-/ -1-4-^-^1-- --,'

. ' --1-4-,-1-----,-----:^'^"•.•^2-7.---1= ' "I^. 4
1_;_t - :Tt-!--,-L-f-finli.

-A 4-t  1 i-th--
..41-V 1

'^1•- ■ - f".::^''.--" '^:^•,:,_,._,._,..4_4_-_,_-,-
I, i i _.4-_-"..i......._1-4. 1,-i--- 14-j-till-I-I^r -t-, I , ^, -r-.-117,4_

I -4-c-'i-i-l-f :^,__:..,-,----,--
i^---1

.1.7^' .1:7---1,--C, •^• :^•^• :^•^•_.:
-T. --T-1,---t--"t=

I II^1"::_: 1, -i44^1 I--'• .4--1-1-L'-i-..--1--/-.^'^' ' i^' " ' i

^

!------i--I i l-MT '---:^.LLir- j-tr-T,421-, 1r1,-_-r-4- 1^r I^I ;7_111^It',^_,...1 .-t-,^1 - 1,--I 4^j^I^,^1^i-•; ., .-r^; j...
J.... '._;..j^4^i^_1-4,-,--,-4.. •1---.1.^-,-4--,

+.11-1'7•_-1_,:24-1.L•L,.,.:_i_•_i.,
/1- ,• -r- • :-.1-.1r^.1,

■^'^'^'^'^'^'^'^',-----.;..,-i-t-,--- 

-...H'-..-- '•'-.4

 4.

1 "..^

1-4^1-1-1-1--FiH-1-i i ^i
-4,-t-1--1-i LI I -E,I1

l'-' 4'• "'it'1*--1 .1^;^,4

^I^',-1-11-_,i
: 4.-t±p-1-.;.

,,,..,_....,

,-l_ tz,

,..1.-_,
14-;^1....

_;-T-r-_-1 ' ' '
'^•^' -.1.-1. '^L-^-•-•-•.-,^,,-,--,^,

-^.7 ''-,^!_Ti
:^1^.^..„ -.1

_., -.1:: -.-4 , 114_:_11-1-1-1-;4^_1T. , 1../..'1:--1.-10- :1:4-1--- 1,--1-1 J-1:^' •^1--,4- 1-4-i'^i^:^'^t_i_ .^,.... ? '.. i_ 4 -i-.4 A.-4-.^,-.4--1-i-,1^.,,^,^,^,^-1 'A.'.^d ....;..,•^,^--.,.. , r:--r,^11--1^LI-r___,, ,_1_,. )... _.1...i.2._--,--;14-4-rr -ri -. 4 ,

j-1-1-:-■-1-t-L.._:_i_IIII.T.----,-, • --1-1-1- -I.--Jr1.44'- ',..,-.1,7 '-r- r --t-- :' ' L4^•,--1, - „ i-1-‘-t-i-
.^ci^,--!7•17-"'" -------rt:1-r-r-.:.;-----`-

p^1- '.^• .r._ ro_.

.4-"-r::14̂g • ,i --) ,^. 4-.,-,44- , 1---,-1-,-:-,-,__1_,_:....1_....,...--,.--:----1-1-!--.-9-;--;-"-^.^1.1 4 -0^' '-:-i^-.: -.--t-'- 1-1.--',^;4_4.^.^•^,^I '-i--:-i-' F---4--1---,-1-4--"-j-ii-H-r-- , I_J-,,--1 tj : Li . ,--1-1-,-1
-i --,rt- 1-, r-r^cil-fp.t-i-^H;{ .^,^r^•^I:11 ^st-^,^. 4 ...,..,__. :^- :_l_._:-.,

''^' -.^rt+''' ^-±-111 '^k .-9± --",-44^i^.^1.-

'-i-- -4--...^-,---,,, •j•-r-i_crin.2,,^1^1^LH4....,, ,^i^...I,...i_t_t...E._{_...,-,--/^-•,--^--t-^,^4^t^.^f' ^.^fLj^--'-I-4-1-. ' 1-1-4-1-71:1-f7H+17.17i--t-_l_AL---
;^1 D-r-■--I-4^:4J-I• 1^'^: Ii-,^-4 .^;/

.J14^ 11.:I-' -1-14.1.7-11-1-4--1.--n-3,---r-l--4-,
:^, di jr -r-■ • ..11_,_L..._•_

-14----k--11.,-;"..•.^.^•^1^•^li^i
F ..._.4 ' ' ,-4-1.-! H-;.-4---,--r--,-;-'-:--:-'4-1s—Lr"_ti T4 ' 4,4- t i--iii H i_r_i t- i
L-1-f -4- ' :ILL '-rj- 4 '-' ' 1-4--'-': ------1-1+-1-t1".

3
1 ci :'-

f--(
,...:t I ■ I 1,- --1--, --t- , '

-i-Li .1-, I -LT-4H _i-T"^ 1. . 1-1 I-I- 114-1^I-1-1-^-I4_.4^414,71 ,.+-T.1 ^1 ^H1^1244-4.L1,-II:14._,_;._[1_
'-f- -.I^1-11^I 1j:-1--i- r_.::-1. ; _ ;_l___,_^„_....L.L.t..i H. , i_,^4-^1,,...;_ ' 1^1-4i-1-.11' J- .144-L-1-'-1-1-1-,--t.^I^-f , ITI-:^r-i--,---- .--i-1-4--,-

''^4-7-
-L i _---,--1--;-._,-b-03 -1-1-^i^-fy-r-4-,1 -q---;-----^;IL- , !LI_ r r
-F-E-1---T1 i ' 1 -1-j-1-1-±"LT171-: 44-1- 1 -4- 1-1- '

,-^i-11-,^i ,^it'll. i--4-i' '±I '1^.
''.--=---•

:,
-r1-

_.,...2t:^1---,
--t-L^1 -ti-up-.1- r

^i ^. ^ti-ii-,-4-i-i
'_ -.._q ^--r. i- f.-:-LI^sr_I

• •...,5•1•1-±-1--f -1 ,-] j -,--r4,-._!.."-_---iDdi-12-4.41-2;:rj..T_i__,L,_.,_,if...,ri 72 !_r_,__.^1 .1• ' Liti^:^''.^'^;^•-i; _--1:1 -_-_-:-Iii-j-P- iia-iitt-i-r-t-:_ ;-.7,,.7.- •.1-'1'^. -4• : ; I
. 4-1 -i 1-‘, " '

clii1_ 14.,.:-_i_..1_t.::.-±1.-1 1:---1..-.'--1•.,:ia-j4i. --P-{
i^.r+11.i..q411=-11.-1-1-- ,I T] , 4,-1-r4- --.-'#'1-Hi.4-.." 1._±-J-h- •

-77,•_,'-i-i- Fi--; ;-' ! fl'-f-i.l.i_i:i i .7iTifT4T17-31:1-4-4 71-1 1^1 f_t_4:1 .1-r --t-i- -T-il.- f rrt -rrt• '-1-41T T -r 71^',- 1 I t T 4,1- 1 4 T^1_7-1^t^I^.-1: 1 ' 1 T]^. T^V .1. 41 ^4_^t.. _^i Iji..LT • -4- 4 ---, -4- -1 ^t - v^- ; - 1^-I-^t__;^t :A^-^t.-.-^•--I^-^-1-,

^

il l ^-1-1-41: '^1-1-1--1^--H44 ' I^1- i rl i- i -1-1-1 -1- 1 --1 --J --i -

i
-FIJI: 1- 1 1-4-.1.-1-1-t 1 T t-,...-1-4-- --f ---+

.

Ltti -_-4' .1± - , -a-rt_l_i1±1
.,__L-44.1--....-1--.1-1; 1...1_43.4..1_1.4I -

-1 - -.T. r-'4 -:I:Fill-41=1-i---T... ••• l 1 •......4_44 ,:..:

-q,-,---.1-
:---‘-• --- _r_

I
1 (1-1 -4- '- ; -(14L

-,---, - i -r.4-1-;-.,; ,:i.-1-117_.7:1_,. -T-171i,•,

. -.1.44-i--14tril1^•^t^1••^;^.^t^.^.^A-, --f---7-.-i;_l^'-',-*^- 7- _rr_tj -_-1-571--r
1--

t^4

1 r
'.^'-.4 1-I--^'^7-4;;-.;.-1-1p- -;-;-r,-,------.

2----t-iI11-1-11-i- - I ;--i-1-1 1-1-f-1,---1-1-0 -1 1=1-1-7 ( 11 :•--1- 1-•••- ••• i- -4-I --1-1- , -1-^---1- I- I 1- I-^-^-41 - 1 ^17 -1^I a :- -J., 1_ .,_l__;_t_l_142--- : - .-}^1- 1 -1-1,---r, -^4-, i . :_,-..0^-7-,_,._1,^.^,
- I.'/^/- / I1-- -FT Î^..!...:J___1.2". -.F..;

I I^LI / .H-"4-4 1^1 -1-t^i ' -11.-- I. 11-^:_t___„,_-_,. : L__I_I-:-.i
^[Ei ^-1 - . 1--=1

^

i^r 1^.^;^ii^i^i^'I,
44- '^1^: `--1 '^' i i -^' / /1-71.--/ '^4 . Y-1.-I-I-;^1 -1J - i-c;_i - :- ..„...1.1.....^:^:^,- .7"---....^ ..,

4-1- 1-1-47
 1--
1--4

t -r t^1, - i-i -4
T.: 1-11-1-1

-1-.{ -, :P-- 1 1-i -i-i-r-P:
_:;',..:._:..4_;..1-1-1-.1-,:-..-LH -;4-1-4-- 1-1-;-.-ry . 1- -i- . ,-r-^4 • 4,- i^, , LI _:,, : ___ _:^i :__:__:_,-.■,-: :--14-I '--1.-- 1 -H-i-i-^-1-1-^1±1- .- - -i -.- .7 -,-,-,^,^•J,,:,-.T.,,-J^., T., :^ET.1-1-..4-__i _._,._L_.,^i.^,^, t-i - — -:'-1- 1-f- rt.ilialal -i-:;:-

— ,---171-i -1 -1 i--1--f -^-i-1-,-
rt.: T .,:i....,._;:_•.„)...: 4+,: ■ ,,--H--4-11-- -i--j-, J-J-1-1-,-,,-, .. tr-r11 . 1 '^•^—..„ ,^--.---,---,

i-i-i•-1-11,---H--------t - 1-r-,-;-1-- -,- , -‘- r1--,

t,--i-j-.4-4-4-!-;--'-',-;-----i..I.J.);_,...„,...,1_,.________-1 -^.-•-. 14^-,
--;^-1--4-1=-1---,-r

.1^, _1,^II_-411-4-t-1- -I-^-rf_-_-,•_._,_,_._.:,_,_^ r _,^ .... ^... J..1.

^

-- -i-j-^.-i-^t-
.;

-1.- t - -1, - 17'^1-_--," ;..^' -1-ri-i-Lt -^:-: , •^4--u-i-.13-4,-;--0-.1.., ^i j I „^r , 1^1 ; . _ ...4_ ,_. ',,.._!...4_, , -,^.---:
--:_,.-^,^,^,^t -1.1.;.•^.^.s....-4.. -_.4.-^-4-- -;-.,---ri -- - -, c..1^;^: - .11j -1-- t^ r .:,! ' -^1• : ; .!..i_i_f_.„.1-44.-4-1-1-;-5---i---1--i-;-:--r ,-,:r•-p-i ,^t•- t•- ,_,_-1- •^__,,^•^t^• ,^t^:_.:.^i t^11

-1-,i
- j-1-1-1 ±ttlii- i-h ; 1_1_Tir i.i.A^ff ,--,^-^r ; • 11.1 1-...1_,..1.:__... • ..1--j-^.-,-,-,--■-l- - 4 L.___,,,^ill^-1^: , 1i• 4 T .11_- I- 14-;- i--1 1 ' I -^-...-1 1 - I "^I - - ..1. _

Fri-iTi-ri -i --1 -1. [1-1-ir-i-l-i-L1-1-1--1-'-d-1-14t1-!--f-H-H-i-J..,.....i -t_'1; .,, ■ - -1 4-, 1-2:1, Ill T tj-i-, , 1-1 -I^ LiJ.,^_,._4^ ..1..^A ,. 2-1-11^1-1-,--^-•-.^.1- 11^. C .^..j j.^9.4:4

7-7 ---
-t_-r.'1:f-i-i-!.T:•.-_'-'7;--',-.2::--;^r_ -_-1 -.4-1:^-L,"' - 1 , 1__ . -1.1-1-i-:.-47■,-, -■-•,--^rt1 r, r-^J., ,^■^1^, ,....„.,...„,.______,'1,_,1 r .1- T .^i^t • Pitt- -rt-.3_1^...1.-4---p-ii.i.: - ..j..i,^_t_i_i_r:_-r-i--^,,--ii--, -1-- 1 -1-11-1; i -11-;

.....

i,..,., I-
-it

-IT,^- -i -: -T-ri -i -t i^- :-,---.1:1

^

n I .4^'-. 1.4 .!.,. 4^r i^I ;^i^--,-^- -,-1-t-E-11-^- 1 - ,.. :;-!-- ,^..: -.1^: ...- ,: 1 .4 , -..4.---7-1
- . - , - t.1 -^• t i_Et.--4-7;-!--. -'-',":---,-,--,r77- ,' il ! -I -- i - i . l .

^

..-7:-*-1-7_,^•^,_ i^i^•^1^•^•^•^.:^.^'^•^•^•^.^.

L.1.,.4■••-,-t - !- ir,^!-- r i------rt-i-1,-1-: i :--. i-li-i-,4,±171-. -,-_-T .- _-.4.. -.4_-.1_4_, 1_, ,_1_, ...,_+,i-. 1-1 it - :-:^, , i4 -1-1-. - i-L..-1 - 1-i-; - .^L).1.....i_1)71..0 .1 !...:..!_.. ,..!... F^
_

t l,--,.-i-H- --.-i ^It 1 •; -111 - ',1- 1-1- 1-- , - : - 1^1- 1 - ! -; ^I

1

C)

t.?
GD

°

;

1 I^ FIGURE 36

1^WATER FL003 SUSC -Z_PTIBLITY

WELL NAME AND NUMBER-MACKEREL 3

DEPTH ._INTERVAL-7858'^-

POROSITY — 22 .7 °/0
^

•^PERMEAULITY —667 M d. ( Ko)

0
^

1U
^

20
^

40^50^60^VO
^

(J:0
^

I ',JO

OIL RECOVERY —PER CENT PORE VOLUME

Record 1974/114^ AUS 6/257



FIGURE 37^.

1^WATER FLOC1 SUSCEPTGILITY
• WELL NAME AND NUMBER —MACKEREL 3

DEPTH INTERVAL-7874'

POROSITY -19.6 Vo^ PERMEABILITY -381 Md. (

W.^'1"-• 0.14.31^1 mi re^rissiu•i^sitwirli^Ci___1 ,_,.,__,,,_ • -n1..1-3 -T4_^no ^,_ 4_4^.4 •^II^IIIII

,^--r^.-4'_^-I-^•^-i-i-^NI^ 4.--1 •^ -2.-4-1
..1-i^.-T-^1--^- 11^-^r^.^i^III

I^.,^pun^ 1-ii+;44

I^i_j_^.^,^1^,^•• T̂-^ .-tr--; -1-,--k"-1-, i '^•ms. 4.4 -F,^Ng^.^1^' MI^in^i^it i .
II

-I-,  H---i +i ^.^le^gi,.... ^a ^i±/- •^• '
-----,•_,..4_,-.^_,..^, ,^i^'-'--1--'-i-±--4_,.,..}._--^-4-,^-,-4-'^•^3.-i-^,___41 , , . :

,^; Ti--ri-L ,--4-_-.1-t ^!^.--f--.^-:-.^Tr^•^.-..T.4.1^- ,^•^t- ___, • 1^- i---1^1^--I--H---1 -̂1^--;-1-4-^i-t-f- --1^• • . 7 i^;I^...._-T4_ _Li^a^, •^um^,_^.^_^_71-^gyin^4 ,_4_,___ ....;_ta.........,....„:„....i-i-^- -^_i_^•^O 1.1_;_,_ T-^,._! L_J^11 I 1

:^.
_i_^_144_41-1^ ,^I^,^,11•.....+••^.,^f ..--ri-' -1-11 I : /^•^I^lia _t^• __L-^:^--''- -141^•^h...t.„..11-^1^i }-1÷1-4-• F-4111.1 ±,^14-.1--;^1 ' ^' •^. .

al^_; ^--^WM • ,__I L3_, ITV ' ' 1 ' r I-E.^:^•-; • ' ' ' 1 ' •

' 'Lit i ill _ .11442_^, 14 11^1 I  1 j_^i  1 11 I^. _LI,. 1^,^.i^;14-, ^--,^••••••^'4..._ 1111^ 4 rr

_f_i,__^a
*"-L'.1±1.1^.^1^i^'-'I^ ri^1---L--^-'-il_^--^--.-^• 1t

a^,^1^I.] 1...; _r.L.
1-4 41-1-4 --. --. '-'-^r T-P4 . 1^-L^Ens^FT

!T.^.1^r^n^a^_+1._!„1-1^u, -^1^-^-1 ; : •^+^-i-4 i^i ,^1 . 1-1-^! •^'H-1-1-4--
 ^- 

__ 4 ^ -I^f --^1711-1- ;^t_^a 1+1-t^t j. ^'^j-i4--t 1-•-+-!**1-t!-,--7-77.-_i_LI 1^.1^•^,.... _^...^ j^I^r-1-1--^!^t^1-t-^1-t.^.^•,^1^ _.,_ _....14....Li...1^.4-^,--1--,--,--3-____,^4_ ^i •̂^3^'^.I- 3^-^•
I^ .^.H.::^-4--

,4^
3. 1 !^-,-^•,-;--.^--7_,.----

.4 i • t i 1 !_i_^•^-4^1----=-1._^1 a^I:,
rn• I ^..^I^11 ' 1^' .14 9-^T-1 f_l_t L le^. '^:^.44^i ,^I

--3--i^--1--^ =-! ,^,^4-^-L-1^,^-i r•^: 1^r .^1^1 . 1^-43-1-..1-1-^-i-1^-1^I '^--^1^'-^------1-i-;: •^.^,^1^•^•^.1_411 I^--I- ^--Fr^,^I-^; 4-1--,^,1,^j 1- i^-.!^1 ' ; • r^I 1 ,^1-•- ----7---t--•-•-:-,-.-;-1^-1--i-1-1-1jF ^-1--,--0 ^i-r_v_ 3----1-!^-1^11 L-1--1-4'"-- :-^Lt ^rik^-1--!.-.1r--rl-T-L-T-{.-;'-'-i7-1-... 1-4,1-* ;^-.-1^till-^I^r^1.1_,Tr;_ii^_i_i_,._f_ti   I I_^-14^-4^i ! ; ; t^1 t. ' :.-1-ta-'^, ,^,--i-t-,--.: -.--,----,--4-7--:-1-1---:, ^14,. 1,44:114.14!_ _H-4. 1-i-r,^4 ;^!^ 1^--t-3^• ITT-^I --!--.11-! •  • • .1••-1-141-1-^.---,-4.._^,^____,_^1-1-4-' 14j i ! r ^--L,,--'17-'----'

+ -t1 I . • i-!-^: '^•
t

^

_..i_ri.L.,..",_, ._:„^i_4..,^.^,1_,^_^_., .^: ..__;_ri_i_r_4_.^,_,..„..• 41_ _4••.__I___^.^t

^

44_4_ _:4_,:, 4^0^-121-f'^Li^1-1 ;^TT'^ --Et.-.1.111t44,4,_11-rri4 ^,^- TH-1.-1;4-7-hi:71.-

^

-rt-f-1-1--1- , F ,^i^-3-1-4, ,-+-^•• .^-1^r-, ,^.--;-:. -• 1- •-1, j !..3-1 Ty:  ^•^• J.,..1,t.;-.J -;-, 1.4.4.t.:,-; , .i.. ^W ;^- W-^..?„,..4-p4.4...!---....1-,.........,7...-

^

1-"-1-1.1r1L4-1'..,Tr^-- 1 1---_1-1'1.'---.4_11REt: 7--^-411-t-1-11-1-- -114---1-A C'^14 - --T-7T1-11-F1--111 ^'•-;-■"4:1.1-r+:171:1-1-f-4-f4t--",

1- ---T-i-1-^14 --1-- '*. - -<-4.--t-- -1-'-- - -1--'- -11-1-tr  l-rtil T-3 •.2,_ T^!
4. "..1.-L"-4.-1 .^ 1:-^'^ ,^'^.^'^•^'

-,^-1"^r•--^....et 44.44., i^ -4-i^--44.-+-1--,-• .--.•-•^,...T... ,^• ..;^,^..--,•-•^-1—t--,-, ., —..—r...--, ...._,^: .,.._._,_,.^.^..._,_,^•_t^Le^•^•^•^.^•^:

-Hit•^■^iii•^4,-"'-f-+ FL ' .^f_l ,

-••-+-1-_-L-fj--4-•-,--!-- --nl --1-4-4„44,4*-1-^•^-^- ^- J.:r --1^I i^4 ti I J,T^, 4, , t^14.34 t^iii t^•^__,
t--I., - -1----11-^-...-1---?•-•-1-t-, ---.:‘^-^r1+^j_._,1-4-1-1 ,_.-1---1._-1-^'^‘.,- •^t___^.^_4_...a......+Li_L.^, II • 1..A...L.L_L .4_1.____._IT_E-1#93_1-47.ri._

-- -)...17:-...4.. .. .4.1_4-4-4.4T,-.4-14 41.-/-i- 4 --j- .--1.-4-,•-t---t-"2-±"--
•-•-!--;--1-7-t•f-,--!.---3-- 1^i-

,-;.--c-r-9-#_ ^_L.,

"4-;---H---9 •3--^-771-,-:1 !----1••=41.:1-^-i-L.L,, ,..),-(T.11-1,1:,1_,i4...ft+i:j._1_1-4":".4111.,,,,,_,I...1,41-ti-r+:114.ri_t4,----H44--ti=iit.„,,,r-:_flt+,..1::-H1-1.-17-1,.._.;,a+-11-4r-t,:iii:t-ittTr.1_11-.,....-',-_-.1”,___,,....._,_i_.,-"-:-1-,--^1---,--1-44-3-,-+4-1-!,^3^it-^! ''^. '1-^441^-3 4-^• .!^•^' --t-' "-t-3-1---,-1--.-1-4--1-1- 1 ,^i ; ,1-1-3---ri-1---i- T-.-1
•.4-4 i ..,^.,--9----1-1=E-1-1-.-I^'^--t-t--^-H-1.--^,--- -.-'"1-.1^ 1:41-11-H-1-1_^1--^Li_ ^1 -.1 ..L.^i_l_LJ.1.,- 14.4-1-4-i-i-- -1.-1 ^4-1 fti_.-1--,-.1_.^,4)._,_ j_i^--ri_LT.1-:__^-11,-,1-4--,--i-,--:-.--,,---'^--3.-i-^•^•^•^"---^"^-•^,- r-,...:1^- •^• •^'^-;...„.!^L^' .1.-

-12i_ i^ro-s-. ^ •^.:,, ID !=i- -^ ...:_:_____. —
' ,--^:-,--^,^,T, ;^•^! 1 !^341_1_3 i_i_L i_44 I^-f_j_1. 1 •-_:.4...i_,_• .,4.4_.•_:_ - 4_,_,_.-

-1^-4-- 1--;÷1-,^,^-It -L1-1-1-4_1-Lii_l_i...±.^1.1-1-1-7-. 4.-Li.: ! • •-,
, • ^t-p .-T  .^.r,_.3_,-:-: ! , 4- '_,4:-4-1;^_.__Lii-r-^_4._^1^: 1-1-141.-'^1 1 41.11^1-111-4^-- _I: T7-1^-1---t4-1-4:1-1-0,1-1^-1-T-11-121--'1-14-11+1-:-47-1

l rt^, i_l_t !^t f-1 r^--I•-Lirt.f.-. _44....i_H__^144. ,.../. ,-4-F 4-4- - -1^, „- .----, , -,- , , ,i-^, u i^.^,_11.:( , i •^1 ^1.4_13.11. ..1 1 _L_1.1_1+4 .144_,C.:_:_,..,...:_:_i___
' . " '^4-i- ' -4-^! 4----^1--i- -I 1-!^'-•^'^1^; 1- ti--^*-1-1-1-....!^.^'^• Hi^1^crt . 1 1 j_, , .^r,^:^i !̂ f .--1 i it ^ -LIT-, r-f_ .,^. .^.^. •^."_1_-• 1 . • •^•_,.....4 1 •^-^I_;--,^-I^-4 -r--!^*1-' ,^-^Tr-cht-^--I--^I^---1-3-1-:-■-2-3 ' '-i ' ' .^-1- :-1-1-1 I^; • L.^1-•-+- +1- rig i--' -1-1-1,± j_ki , 4 - .^.^-t-T ) ...jr-Lti-11-+;-.4-4-r-tri-IT - :^-4_41.-2-,1 ELL--:--1______; '^•!---3-3-'--1-3^. i^--....1^••••;±', , - ft --rn^-rt-i-j-d--74-i^,01--F-- •^r,-^' J .1.-1 "1^-}-ri--: '^-.:4_.1^1+:^'^'-'^f^'-'--:--1-1 Fl 1---^.^. "'`.._..t.-'r•-_,_f_..t...L^:i^ :1-f--1-4-1-1-4^.^•..,. _;_l...1.4-.1.1--H-1-i-t-, , ' I ,^, ■^'^it^,..,._ ^, c 2_, ,^-^•^•^•^•^• -^-1^- ^4_1,1: _LI ! 4 !^_1_4-4_1^,^1-^--44-1-;-1-.! HI- - liel-f-H-t.' , Lt_'--!-'^■^' , ! I^, !--- , ,-;.1--- -'--!--7--- 4--,---14,^•-•-■--i. -,^-!-, I-^-1-t-^-4-J^.^,^'^I-^t^,^t^k 1^t^1-1-1-1--^-t-^-7-^r rr . .3^•^L..^r,^. ;^'^'^-,11-1.-1-'^--1- •^-4-1-^' -'^'.^,--4-1- '^.^'^,^?-r-'•,---L-1---tji,----,-;•-:_-, -1 1--i-i^-r-r ,--1-i- --••^111-1 1 rt-,^_1 --i ---1^`-f-;---11- I 1 i--1 11":44..t.; f i_i_±^;^1 I ._ 4_4.^! , 4. , , - _- -T-1-i -1-1 ' I- i^,_-_-3.1^_r_. •,_^•i_ _FA ,^.^••0-.1•40:1-44-^-!--i-^--r-ti-,1-,.'1-1-1-1-^'^1^1 rl_ I : . 11 1^-111-t----D--1-2-1-4 -'-1- -1

-7-1---,1_^t-rt .^1^,^-1^t^• . . •^,^I^1_1^_J i^•
1

"1":4--1 11 171 t.1-1±-14 i.^I II : jr-': --t-J-174-P -^,--,--1 rH-14-1-1--^1 tl TT 11, 11_117^-1 '''"^. '^1^1-1-1-111: 1^1 i ...,---F-.-i-z-1-1-1-a.-1 .-El..t.-1..,..411'..j.J.-L-'-.L...-1-..;ti_.--:-•:..._-2•:--'„....,-;;--1-1-t_ti-:, ...14.4.73.:, 4 •^1^•^-,-^,--1-1-11-i-*---4--,^i-;---e-;• f-,--4-1--i-,^i ,--ti---,-,-11-,11-1-., ,^ri----f-rz_--. ,-_.-4----.- c._j rzYr.__q_.:_i_:_i_i_! 1 , 1^'^" :^-I-1^2t-T-T-' 1_11-^1 1 • '-'__'-'11-1-^4^ -1...^-7.- _4_,..T.LT1-4_11111-1-1_7; 4-111.1._11-4:-;--1- -la 4.1-11-4-1-11-H-1-f-t- -,- u , .1 ?-1--■^4----i+1'-`'.---"...._==.7.7.7-

1.

^

.--.-14-r4"_-1.-14, ,.....-^_;^,^,...L.,.s..1.^..4_,..L ,^_;_.,.,•,_,..11.4_, F.-i-,-1-1-1- --•^,..1-^-1-, .^,^,^-,-.^,^i . I^.--r- „Li...L.,^,_:'^•^.^.^•^•_^4,_j_Li ,_ 'IL^ ...i_LL-11;^!_k_i_^■^J_I....i_l_i ! • ....;_r__4_,- -t-•,,t. -1-...1-11 4-H--r:--;4-^•-t-i-r-i•-cul-i-1-_-_-- .!-•1 ,._, L_I-.1.___:. .-_,7.__..-7_,..-3......171......_;-...:4_:. • .4 Litti.r_i_ •.:••••Fp_i_-1_,_i_i_p_4_4_44-4- (,,A;-43i-11-it-4-i--L-1-t:44.--:-fl. '.-.41:11-„ttl-3,,,i-Ait-i-I-1-_1:. 1-1-1-_ni-1-1/01_-11_1_44:41-Lrtitt.14.1_,:t.
..i• ---3-i '1• i. -1•••• ., t-'-11-,, r-r-t-.,. -7! . ; 1 -I-', I . 1,_ ri Lii_fr.T.-c" -I - •' 1-1.-' t 0 I-1-1 1-1---: 11 rv,--!--1-"A -4 -;- '-------, ---,

1-7-r- -i-1,::-^--; --!--1-7-rilti-,-H-^-711...'.! irt_t2_t_._i_.-._•4 i_1_71^.-i2.-;-:-^}-I-j-H ! -I-. r'^f^1-r-1-1-1-i-H-T-T .^! 1-1-^. : -I
"i".. 44 +ET ..;_,J... 1^.-1-•-1-1-^;- i-4-i-t--3-j-i-I-r-t-F- -3 -1-c-i-r1"1-1-t-r-^4:14-11- ■.1- - J-1-1-1--11-1 - -i-l". -7-, . . ^.._„_'....1

i.t11-.1 ,-.4._-4-+L...^t ---",^1, --; -^1..^t1-,[,i,-1-111-141.17.1_,Tj - !. , ,1.1 r-P,.. -^3^I^i_114.1_■.1_1_144_TiT. 3 •_,-1_!_; i_J-.4-,-,-,.4--;
-'-'-'-''•-t.1-4-1^1-1- h-a ^.1
',--3.-4-1-t-• '-`-3-^----!--4-2.-4-11-1-ii-1 •^-1---1-1--^rr••'11-1+[1-7-111-1-17-1:41-17--111-1:1 ^.^1 1 l' I^111-1-1 .'^ft-'• ' -12--^4-----'73

^

:. T-,..4--. . -.1"1"^_^1-4 il.:Cri....1_!.1 !,_.p i..[1.-.. 1.11.1-^; ; '^1^1" ! -1-T-r-i-i-i^-',^,^;^i^i^i^;

!.....,^..  '^i.^I., .:.....L---i-..--1...1.-^'^......-..^•

0-ij-1._,- ^1-1- .-rtri,-44 r -',--d- T.-,-[ ^i^•:.1-,-[ • -,---1-• 1:,:;-.-;-1--.-,-,- -t H ; ,---^:---^•^,^'-i--,--;--r,•,-^•^t-i-•-,-.--!-.---------.) -4-••,-,i- I i^!^-1-1-,-, ; (-1-1^-1^,L1-1-1^,-1--,;_...--r.^:-1- 1-..^L^-^-^•^.^•^•^!^!^;^!..^..^i , ...., 1^'^.^r_i_r:._._1^--1-'^'^_-1^i^:-1^...^!^•-4.4-12...•.- : -I-.^-,.^-:-...,:-..--r-1^I^,^1...1- 3- r^ 71^,^i- l• .^,- .^:^:••.-^.•"-'-' ^'------ .:- -rr--1--^,-1-1-fl T1 t ■ --^'^'^-'^.^.4--I;^1 0.- 1.1 '^•^1^i^.^I ,^:-..1- . .--
—

0
^

20
^

40
^0^60^ 11J

OIL . RECOVERY -PER CENT PORE VOLUME

CD
CO

1

1

 

C,

CD

Record 1971/111
^

/WS 6/258



• FIGURE 39

WATER FL003 SUSCEPTGILITY
WELL NA \/IE AND NUMBER—MACKEREL 3

•
ON I al A

1^i1-1
tr Li -i- H -I--4-4

_ ,
nienssansi^II on. • IIIIIIIIIIHIII.

• no
1_,_: _177.7.1717.44 7, rtt,..-iir j;iii.___

/ r LH-^'-1-1-4-4---; 11-11.2. --ii-kt tri^--f1----i-
s 1 -77'-i - -1--t- ' /41 rj ^

^[1 - 1-1-.r .^, ^
^- :1,fL '1--1' i,„.^• a^1_^-i+ s,

±1---i , LL, r;
. Iti--- , I ,^,^,1

ii. 
•

NM
gm

_.,_ ̂ 1^I ^..o•

-Ii•44--l'ii [1-{^:^,,---;^,ti: ? +h 1

emus

t
1- ri I^411___I 1-4- --,-1-',̂ 4--^,^;^1^t,__1^r .^.^•_.:..._!--:_4..._, --r ins

ffill
1111111111

, ^4___
1 ,- T_--,^x• 4^;_i_,

'^I^-7 31t -T^1_1_47 I

,^,._.,^: _1_4_,..,^LL r-,^
, 1H' -1-4-j--1-144-

'^i^,^4^,

• •
T

i
-1 4-4
11-

'-4
"r•
•

iha .
—

44-1-ia-
--,-1 -14

li 1  LI  L4 I  Irr -T-P-
I

id
f^j .

t -

-1-•

t

-

r-i----r •^,_.
1.

t II:L*4 7 i 1,.. _,.4.4 .. _ ,
-trd j:141IL_t_ .4^•__.1......^..)__,_4_,_r_. - ,__,

- -
LL.4,_[ 11

••1-71-
4 1_1_1-I^•^.4

r
--t-

• 14_,

1

1_, .
-,'-.:4-F!II 1^1 -11-1 L.,__IT1-

- -+ --4--*■-trt-I- 1- tnano 1!'
___,-r^- _, .'

--I---!-:-
- i-rt_v_fr

I^'-r■Littliti_frirr=1-1-
i , 1

-1-i---7-71,--U ^' ■ "--;---2-4- -i_,
-

+_,
• t_i at -r^1

. -1-t- -t-- -
_Lill^, ji-H-i_i_i Ai

 ^'Nat -L i7T

. r4■^4
j

-,^' "- -7'^T- t-4 LAH-1+7:: -'- '71 .26--FL---r-

--H-^11-1' ;-'1 1-41-11-1-1-1 
1 ; ij -11-1--t-kr 1 , ID-,0_11-2,--i Li- ,_r_t_t1-

'^' _ _^,^„LEL.,
.---f,- i-4-1-14÷4-4-- •. -1^1,^4^'^`^;^.H.I- - 1 -^Ij^,__L-

i^' "-" L-1i^______I: ,^_I_t- - ,j -H-1-11

i 1 ,^, .1--tir
r 1^• i J.

•—17t+
t : 1 _, 3-,_,,^1

H-1,-44-4, I -.- =-H: 1 -F-L .- .±H.--
, ..i.r.
,1-4 ,--1

',--•^1-4^I- -I
k Ili ' I-H-4-i---1--1--- -,^, ,^,-1---14-1-+ +,-._r -ri -s_c.rril' ' i +4.L.4..J_ }^_-"rti-1-11i-H ^H"

I-^__ _4_,^,__4-4--• 1- -1 ,--4- 4-TT' ' -•
,-,-,- ;-1-1-T -

-1- " --1-'-4-H-11-

"MI—HI• ' _L.' 1-1,-1 4-tp-1_,_
!_fi

-1-;^..
--•--^-f-1----t-^,-1,---- ,

-t-7-`7-111' /-IT_T--1 1- 1-•li
lit---.-1--1

--I^}̂ ,-r-,i, 4^IT-Dili
-1
ti

,
•-`

i
,

_L-Ti
-I-
-I-1

---f v_447--_,
971 -1" Tiii .-F-;

1-1-i-l-p -
-1 I it- 
it_

1 --- , j
gil_.!

., ^ ;--1-44-Ct
--1-4^1 1-1-4 ::

1 f-1 “ 
. 1-1--i^_,-,/-1_,T,

,--4^+_15+1 : . ' :_--1 .^-1.---=,7-1
ITT11 -, : 

,_i_4-i-4.'^•1^•._.',^L-^:-:^•4_ --^Th.
-44-1-1 '7"

-ri. r' '
.^i 1^• -1-1:
'^'^1^-----t-4-1 -

- -
.1,4 

-1 1 12 I-. 'r^--i-1 i^: 1 ,• rrt,-1_,_-*P-- --,--ii r'
-H -1 --, -- -i -f- -1-1--,11-;

-I^• '----,-, --1 -,-1,—,,..-F-I------,-, 1
- •-i--,^--1

1J-14-1-11.1T
•

----'71111 ril4T1  i,^--im-: !.1i T-1- -r
_,-21^,

1-47- -1

_1^-. -^-_ • liFui'.-^'- '^'4i--1-, frt------7iii1 :1;I'^1
-,,,,^,^-

1 - --ii,r_,...r-I-••---_,_

1
44- 1^:^i^t

411:-L---
' -I---r4-.--;-^._-,-T

;^, . 1 -^1
 ^It;^4

'
-

4-4"
_,^.

7-..-i-

-rtle'rr

-_..--
j 4-,

+ --
, 12-3 7 = ,^1-4 1-.1t--4 H . i14 .^f •^' 1-r^--

-: ,I1-11t ._f_,_11-4-,---t-i--
htt.i. ,, _I_ .44_1_,,4-4,1
:^1,,^, j^•^.........„-_,,-

'4-- • CI- 1-- -T1-1-1,I2.4.J.T...,,L. —
."---i--;-•.--.1±--21---1.-;.-r-r-,^-r_ril4 --4-1-11 - 1-4^1_.

--t---1-.

--I"..-,"

. -t-t-r
_Li- -1-1-;-4 •i- T,,,,_1_,....1.4.

.^1--, --t- Tx:-.1-4.-4.4.....^1-^T^i-11^;1-77:^•^17. •^'^•^1..-i1,_,-, -i-,--f-•-i^--4--1-••-!^I^•^--.---s.11-7-r•Ti •-.4-7 —14-j -r- , --1
,:^,^-, -1- i -r,,„_.I. ' ' -  I 1-4-ti-f-H-T-;- •,•-•••••„-t-ti:Ittl-T-T-r, ' r---,-",^,^;^t '^1.74^I^'^•^A^•-)

. _^..
^-1--; ^, ill" ,^I^'^'^;^• A _lj--7-1:1 T -1.7 11-'771.:,±.1:-11-+''^•^.--T-D- '..!--r- ,--; ,_,J. -4!._"'-', "r '1- "..

:trilt-'-__LTIZT_:.

--1,1--1^:+4_4_ _

L•

}-1-;• .--.--4-4-._ .,... ,-,L4--H-1---1-,^- 1-.-_,•-,r - . Efj:r---7.,,.....--

' 4.44+

7-1.-,-
-4--1--A A
---1-F 1

,. H--H-10----i ,^ r.;_ri -)-r-,.' -4-4.--1.2,.4-1,-,---'-t-'-
_14.- 4-1 --2-1-tct:1-1_11 ,7_14-

- - . --Lti

-71-"-'-"--)-4:F-1:171-1-
_LJ

4:1I,..1:r.:'.41:17- --1,,,-. ,=-1:: ,,..,_4..•^.^,..,•^:_,--:-1
, -y!,"--!—; t:^1^•^I__H-.44 1; i , i--,^•^11-^1-1.-;--ij^1-1' ! _E-1-1. -I-1-17^1-_:1 7 1 1-,J.--i.---

._.,__L-4^1-t-f^,^Tr-LI^t^•^1^•^.^•^•^1-1.4_,_.1^-t-^-,--!

• H^! .f-'-4^,
'^14-4-t -iiii
:-. '^--'-j'-'^11

4,4-•-44-71--1-1-4-TH-17-1- __aLUTI, 1_11_1_1_1 -:-4-. --•,---•-----i r-. : v+rrit+-,-1.-!_. ,...._2. , - ,-,7-1-774,1-

r-,-• 4-1 'TT .1-4--F: : ,^-r-^J-I
14-1-i--ii-h-t1-1- .-:----i- Lii-t--14-4:4Dir.-4-4:,=.)-7-i-±_-;-,--_i_t.,,._14_,.1----ri.-1-4-•.-rti_L•_-_1

44-1- 1-4--- -1-1 1114 D

4-± '-r4^1^' t-L:-4-f-•- i^.^' ^1^i^ill 4,t7 -Fri^ T_•,1!LI ' I-
-_-4- ±^-^' --i-- 1

,^, , 1,1-11-4,-I._
' -rtti-iilt-1-F.• . --_;-,^I._1__.'

.:„._,__:.,:i
-L--^41 :1-i_,_.71

•::,,_47,....„--.,,-,

i_i_  ! 
-1-+J-11 - tL,'-h-littir--" P- -.1_4 _._._^.

i_,,,,
Thc-f-:-.,--41-i-i-42,-1-1-1-1-/

-1 ^1,
,

11:
; '. '-i-1-4a-j-1 •-1--

-4
:1-:1-,_,LT-i-,

! --1 i - I—
r e'r IrL.,--,--, , Fri-,^, . ,^_41.1, ,_LL,..1.4,44_,4_,T -:-

i_i_!#_:,.4_1-3- 1-4-L,-,---1-:,
-;^• „.__I--,^.^, i,-,---,-^.-r, r4.-. 1 1-,-'4 -114-1-1-1-1,-4-314-1:17-1-T

±'-7----1-', 11,
41 -1-1,-,; 1 TL, ,,^4 t !-- -r ■-4,-; . 1,4 i--1-1-T

L.' 4 RI-Lit '-r'4-1'
+ P

!^-^-)-..--
fj_L_;..

lin... ..,r^1Ill_ i 1-1-:-...- tHIJ_I----1-i--L -{
I "--i-t--1-fl-F,-'4:! -i - -f_t1T-1-t-j„,

1

i_t_.T!--Ti '--1- 1 -4 PIT; , 1
i•-‘• • • ItI .; F 1^' r'k

1

-irri-T -r4-1_-,_,-,,-1-rt_.-t -- , --fc4,
“}_ l_a_fi

--,^4,-4- 4,-1-1-y_-,,,_,_,^-2:-..,:..7.1.-_,-t-,...,-1-1,-.4-,t4.-1-14,4--r-,-,--,

4- 4, A, ti 4 _1il-r-:-1^ -Li ^•
-14,--,,,-1-

--:---17-EiT1-1.4-41-
-1.-i -ft- I 1 II • .,,,.....,_T__, , . i.1

1-7- -44-,+,---r )

i i : 1-1-4- 4-' -.' --lb- - rh'i-t4^-,.1TH :-4_-,-4.17_-11i_r.^..-i-H-1-, P-,L4-4-r_
:^•

^

,^i

iiltn-474-,_-4.-14_. --,_• -t-._i_--4=_L.^,J44_,_....F..,4...1,i-,_-1_ ,-.-_,--,_,-,---:,.:-1= 1 :Pf
tt1-4-I..

+"1"

4
-:--4--1_ -1 -. -•^' :̂ -tt^4 -^--t

- _1
; -Liti-,-0_1^... 6,1 r icir,
:^I :4 4-r_ - ! -- i-f-FLLT--:1111";i ; L__Hi!li t__ L ' ...,:..1

."1 -,:. *1^r^t^•
/I 1--H-^jr-4 ; r TI- T ;11

rjrz -17:

-r'l-i. • 1^ii-t---42:-.171,- '^•^'^-I-1„--H-1y.4 -^+ . i I Fr'-4,;^6^;^6^I^. .--;---^-V-4- 1
T^•.1- jai I . 1"14 4444 .;_i_ .4..,.+1. - 4 - fj--

-1-1-11". , -^rt, ,^• 1 • '^4 L^.1--,--...- 3 -4.------,4,-, -,•--1 31.2_.:T.^.-..i.;.;-...;--1-1....---r;---rr."-ri^1 j. .: ,-^ i4+-1tl___: •,^ H-II-i -t 4- 4- 4-12,-4 -1 -1_11_T_iit_H-
,---i

i ,^ 8.71- t_ri1-1^1---1-1..1 -11_1_ij.,14,1 • _l_t_._- ,--1.21-i-i-i-i-1--;-FT-:___.11.1 1,1444 1 i il -1,--^3 : +--1 ,-f-T. - i- Ty1^: 1^1-11^1--1-±i+4- ^ri^4_, i • 1_!^:^:1;4t !4-t^11_41,1, i 1 1 _r_ TLL1--,-r Lt41-ri-41-
t_I^i^1. ,^j-, i , r__ 4.1_, }-I :^

:^,-;
!^'-J^r- lri_ TJ.2_ 11. LIT^:--,-

1 +^, :^• --4'
T-4-4•11 --1] T4:11--f-177^

, I-', ,^4_j t-t i  a , LI _hi ++,1--1--,- •- t- ,-___TiLi tTi-,--)
1 4 4-!--1---^it , - , - 1 1 _1_•,4_4 44 -1;=1.^i. •^!^1 •.^•^-

-1-1A+1-t11)--i:li_i_41-4-1 :-.1,
.^L i , 1-14 i '^rc-.1 1 -1 I] i-t-i-i l- t

a_ _t_i_ i...4.;_, 1
-4 +j-1-.1±...-::1:1:,-1.1

i -1 . ,-41 .1_ ,--it-4:1-_1J,"..1--1-
1_^, , 4- -,---:,1.....-1...'.'..,...

-1- i - 1 -4:1 _1-1-, 1.-f-i--,--t. 4-,--r. li--1-4..,...f4.+;:ri-17.it-i-i-i:1-7-t.Ltat_t i--1i ,̂__.^-4 ,-^4--^t^-Ill-^•^0._^.^,^4 t t-4--4' 1-.7^1 --' -
--4-1-tya-n--ill
411 .

- 
^l

.

• ''..h. -1^i^,:-,-,--1^.--^,^. 4-- -.11..cy,---..-_, .4 l^..[..i ,-a i : -^'^1,^'-,^: -,4....__11_,L.:-..--

11 .  --- i •^1^., • g -^gL '^- 1-14- I 7^i÷r-r117717±-771 '71.-'7 "1- 1-1-t^1 7'-1^7-1 -11- 1 •-k "144.^L^ITI^I 1 1^' 4- 1
.-i-j-T-_,_14..1.^■_1^.^- -H-!--t- ' 1 •41_11. - i ,___ _ _1_11-1-44-1 ,^.--,- /-1,--1-• 1-^,^rri,•:14_1.1_t_i .__,-rj•-•/-4-:.-4-1-1-1-- Tri--':-t -i:litiTI-i-ti- i i- 1 , -4C11144 -- , - . t--..•--;74-1-,1-L-1 -11.il....- :.•=1^•^•.;,•,..4....,---,•--,••••-ri-tiaji cl ,^,_,,,,,_,J.,,...: ....'^,...;.,..4-4,..-7.r..•:..,:-. -.-....=:-.1......_1....-..,_i^. -•,.. A^r

-1„.1+141,--4-1
:^.-.^____11],^:.^,^_4_1 H_4_^Li_!_i L'^•^1^,,- 1^;41,^r^,^•^•^:^,^,^!^...'^- I 1-1-1-1-.-•- •-•-1-"T j- I--, 41-4-1 , -L-1-1 - ill -1 -411-F-r+ - 1-i-• -,-1 4-r1^1-1 t-n-1- '1 1 :1-14-t 1.:17-1^ -4 FL,----; ),-' 1--3- 1-4 ri: . 1 '. 7 -_1_112_:.■=5;---4,.,..__ ^-,^,^•^, _.-1_, .1_ __IL .. ;-, , 1 I-- ,"^-;- , '-^-3-j-4-.-- -;-',.. I ;--- t '^! 4 -14 !--!- ' ^_ -11.

0)

(NT

1

C`Q

a•••••-•

t•-•

*•: .;

DEPTH INTERVAL-7835'

POROSITY-22,6 0/o
^

PERMEACILITY — 255 Md (ko)

II

10 40 bU 60 1: 1u L4_1 i U

OIL RECOVERY --PER CENT PORE VOLUME
•

Record 1974/141^ AUS 6/259



0

0

1

FIGURE 39

WATER FLOOD SUSCEPTIBILITY
WELL NAME AND NUMBER—MACKEREL 3
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- ĵ±j±rh-±±f±±ntft 'THJ±Ji i±HJt±J± 44±U j, j4
rri1^ir14

- 

1±i ^

'-1-^LJ{. :::±=:::
^1  4---t-t-r-H^i

F :'.I.: l L4__f1^'1^Ll_LL.

H i-
- 4I ^Tp4^-1-rTh--! U±3^LiLt^(0

:;: -' -1:Ii TTTt - UTj tdt1J^ ____ ±_j±J4 ._: -i::i
C)^

t1j^f1j1^1lT1ftL:t

▪ 

ijJ r ift
LH $4^4^f^rLi 4)^ L 4^4^U

-,--_i__-_-i--r ,-^---;-;--i-; -;--^,ki_L..I^++^_i_+__

OIL RECOVERY —PER CENT PORE VOLUME

I
C)c'4

I

I
I
I
I
I
I
I
I
I

Ii^J!l,IIII^III!^'!'II^I,^'';lIi';f^.^I;IiIIjI,i*I-..^'

1- :..)
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