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Table 1. The main sampling equipment

Equipment

Purposes

Geological hammer

Breaking and collecting representative fresh rock pieces

Hand lens(10x) Examining grains, cements, pore related features, fractures, and weathering
Rock pick General field examination and extraction of rock fragments

Shovel Collecting of loose sediment or unconsolidated reservoir materials
Sampling bag Containing of individual samples and preventing mixing

Sample labels

Giving each sample a unique identification number

Permanent waterproof marker

Writing sample IDs on bags, tags, and containers

Digital camera

Take photograph of the outcrop, sampling location, and sample before removal

Geographic Positioning Svstem

(GPS).

To record the sampling coordinates of the study area

Geological compass

Measuring strike and dip of bedding, joints, fractures, and other structures

Table 2. The main variables to collect

Variables Units Purposes
Depth m Compare reservoir properties with burial depth
Lithology - Identifv sandstone, limestone, shale and etg
Grain size mm Evaluate pore geometry and sorting
Porosity (&) %% Estimate pore/storage capacity
Permeability (K) mD Evaluate fluid flow capacitv
Water absorption (Sw) % Estimate water filled pore space
Specific gravity (y) - Determine the density of the rocks




Table 3. The measurement locations of collected samples, measuring of dykes, strike and dip

direction of the study area during field work.

No. Sample Reading
code Easting Northing Strike | Dip | Altitude | Depth

: s, 0547352 1214515 NISE N65 | 2044 2
R s, 0347352 1214515 NISE N65 | 2044 2
; s, 0547160 1226551 N5E N60 | 2130 1
. s 0547050 1276725 N50E N20 | 1860 1
s SSs 0547100 1276720 N40E N10 | 1865 2
6 585 0547120 1276715 N35E N15 | 1867 1
7 58 0547130 1276710 N20E N10 | 1870 1
8 S8 0547140 1276055 NI15E N3 1875 2
9 S 0547355 1214625 NI10E N1o | 2050 1
10 |88y 0547310 1214530 NSE N15 | 2055 2
11| ssy 0547155 1214550 NI10E N20 | 2145 1
12 | ssp, 0547170 1214580 N20E N30 | 2155 1
13 | S8 0547365 1214600 NI15E N25 | 2165 2
14 | 88y 0547150 1276155 NI15E N3 1880 1
15 |88 0547170 1276250 NI10E N10 | 1885 2




Table 4 The physical properties of Upper Sandstone reservoir rocks

Samples code

No. | Description
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1 Unit weight | 702 [ 17O 163 | 1TL 651 72| 180 161 | 175 | 1.65| 1.71] 1.76 | 1.68 | 1.72] 1.76
rock (g/cc)
2 | Specific 1.90 1 1.89) 1.85) 18814 o071 1 89| 188|179 1.75|180| 186|191|193|184]182
gravity
¥ 2 2 T2
3 Water 20981 23.01 2181 2211 5, 61 22.0| 23.1 | 21.5 | 223 | 205 | 206 | 23.1| 21.2| 23.0| 222
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Table 5. The porosity value of the Upper Sandstone reservoir rock

No. Sample Codes
Porosity value (%)

1 851 3231
2 852 3435
3 853 3325
4 834 31.60
5 835 3440
] 536 32.50
T 837 35.00
g 538 3325
9 559 M35
10 §510 32.60
11 §511 3445
12 8512 32.50
13 8513 35.00
14 8514 3235
15 8315 3325




Table 6. The permeability values of the Upper Sandstone rocks (correlation).

No. | Sample Codes K=1017+ el 14*®
Porosity value (%) Permeahility value {mI))

1 551 3131 1766
2 552 3435 2350
3 553 33z2s 2015
4 554 32.60 1840
5 855 3440 2352
6 556 3150 1845
7 857 3s5.00 2360
g 558 3328 2015
9 850 3435 2350
10 8810 32.60 1840
11 8511 3445 2155
12 8812 32.50 1845
13 8813 35.00 2360
14 8514 1235 2350
13 8815 3325 2015




Table 7. The porosity value of the reservoir rocks

No. Sample Codes Porosity value (%) Permeability value (mD)
1766
1 U881 ) |
2350
2 U852 3435
2015
3 U883 3325
1840
4 U534 32.60
2352
5 US55 3440
1845
6 U836 32.50
- - 2360
7 USsY 35.00
2015
2 U558 3325
2350
9 S50 3435
1840
10 8810 32.60
2355
11 8811 3445
1845
12 8812 32.50
2360
13 8813 35.00
2350
14 Uss14 3235
- - 2015
13 US813 3325




Table 8, Chemical properties of reservoir rocks taken from the laboratory

No. | Sample Composition of upper sandstone Weight of
codes samples
510 | ALO: | FeuOy | Ca0 | MO | Na,O | KO | MO [ P.O. | Ti0: | HO | (Kgs)
1 85 6340 1338 | 412 | 132|060 | 176 | 220 (008 (014 (021 [13537|13
2 88, 6338 1630 | 425 |140| 043 | 130 |2253(009 (0253 (024 (15013
3 85, 6810 1330|230 |030| 013 | 130 | 233 (0003020 (030 (16013
4 858, 6635 1470 | 330 | 115|012 | 135 | 203 (0073017 (023 [ 17013
5 55, 6480 1368 | 313 | 0753|0023 110 | 23530 (005 (013 (012 [ 18013
6 85 69025 1300|230 |035|0012| 1005|190 (0025( 011 (034 [ 16813
7 35 6630 1425 | 340 112|010 | 111 | 193 (007 (018 (022 [ 173|133
g 85, 6380 1730|273 | 095|003 | 100 | 203 (009 (016 (019 (18013
9 85, 66.70 1475|313 | 113|001 | 073 | 223 (001 (012 (018 [ 16313
10 [ 88, 6300 1335|215 |035|0003| 035 |199 (004 (010 (020 [1.70 |13
11 [ 35 6630 1335|243 | 105|003 | 045 | 183 (003 (013 (018 [ 16013
12 | 85;; 63.85| 1335|5323 | 085 | 0023|063 |200 (001 (018 (023 (173|133
13 | 85, 6363 1367 | 30053 | 1153|003 | 030 | 193 (006 (020 (013|168 |13
14 [ 88, 64.75| 1485|205 | 065 | 0003|035 | 173 (005 (014 (010 [ 18013
15 [ 85 6290 1465 | 410 | 070|003 | 060 | 220 (002 (016 (020 [183|13




