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Vertical Distribution of Natural Gases and Organic Matters in the
Muddy Core Samples from Okinawa No. 3 Test Well for
Natural Gas Resources

Shozo NacaTa, Zyushin Yamasuiro, Takeshi Koma and Koji MoTojiMa

Abstract
In the southern part of Okinawa Island, there exist natural gas deposits based on the
reservoirs of dissolved-in-water type and iodine deposits. To clear up the characteristics of the
deposits, Okinawa No. 3 test well with total depth of 1,010 m was drilled at Itoman-machi in
1970.
Using the core samples from the well, the authors determined the contents of natural
gases and organic matters in mudstones.
The results obtained are shown in Table 2, Table 3 and Figure 3, and summarized as
follows:
1) The amounts of hydrocarbon gases are CH, > C,H; > C;H,; > G,H, > i-CH,, > n—~
C,H;,.
2) CH,, C,H; and C,H, make the distributional peak at 200 m deep.
8) C,H,, C;H, and i-C,H,, make the peak at 840-940 m deep.
4} The value of CH,/C,-C, ratio is minimum at about 300 m above the unconformity part
between the formations of Neogene and Cretaceous (basement rocks).
5) The value of CH,/C,~C, ratio of free gas separated from groundwaters at the well head is
about 1,000 and the corresponding value of core gas is about 420.
6) In the deeper part of Neogene, CH, content increases. The reason of the phenomenon may
be caused by the upward migration of CH, from the basement rocks.
7) The core samples are rich in the content of extracted liquid hydrocarbons compared with
Miyazaki and southern Kanto natural gas fields on the Pacific side of Japan.
8) The contents of water and C,—C, hydrocarbons are controlled by the two factors, the geolo-

gic formation and the depth from the surface of the ground.
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20 | 980. 1K &%+ 1. 18/0. 0026/0. 0002/0. 0009 0.0003; 0. 0002 13.0 295|0. 0000| 0.075
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Organic matlers ain muddy core samples from No. 3 test well.

A% LRIFER 1970

H # " # B® (38%#)
Core |[BE B| Ext. EA A T HyR o ES o i A HILEE| free S
No. | (m)| 9% PJg/)CP ;;g o-g/;z—s Res | PPM | Gt % | Ci % | Co %| No %|Co/No| Ch/Co | %

1 50| 0.0426 10.80] 7.27| 20.30] 62.13 74.9| 1.48 1.15 0.33 — | — | 0.0195 0.0000
2 90| 0.0504/ 9.21) 10.49| 22.76 66.54 99.3 1.84/ 1.15 0.69 — | — | 0.0124| 0.0000
3 | 130 0.0381 13.13 5.05| 23.91 67.91 69.3 1.81 1.21] 0.60, — | — | 0.0099 0.0000
4 | 173 0.0390, 15.36| 5.56 24.51 64.57 85.5 1.85 1.43 0.42l — | — | 0.0165 0.0000
5 | 2200 0.0375 13.31 4.10 20.14 62.45 65.3 1.49 0.85 0.64 — | — | 0.0088 0.0000
6 | 9252 0.0461 15.13 8.96| 926.33 49.58 111.1| 1.59 1.07 0.52 — | — | 0.0184 0.0000
7 | 285 0.0155 15.11) 5.76] 14.39 64.74 32.4| 1.64] 0.9 0.65 — | — | 0.0043 0.0000
8 | 8200 0.0358 15.13 7.86| 19.64 57.64 83.1| 1.54 1.18 0.36 — | — | 0.0199 0.0000
9 | 3600 0.0381 13.29 7.04f 22.92 56.75 77.5| 1.89 1.17 0.62 — | — | 0.0107 0.0011
10 | 400 0.0276 15.60 7.80 ©24.31] 52.99 64.6) 1.62 1.28 0.34 — | — | 0.0163 0.0000
11 | 440/ 0.0320 15.93 7.01| 922.31] 54.75 73.4| 1.42| 1.08 0.3¢ — | — | 0.0186 0.0007
12 | 475 0.0371| 15.61) 6.14] 23.21| 55.04 80.7 1.54 1.02 0.52 — | — | 0.0133 0.0017
13 | 680 0.0343 12.18 5.90 20.29| 61.63 62.0, 1.46 0.93 0.53 — | — | 0.0101 0.0006
14 | 760, 0.0335 11.84 6.11 18.32] 63.73 60.1 1.45 0.97 0.48 — | — | 0.0108 0.0005
15 | 802 0.0503 6.98 2.98 14.47 75.57 50.3 1.93 1.13 0.8 — | — | 0.0054 0.0004
16 | 840 0.0317 9.96 5.48 15.12] 70.44/ 48.9 1.54| 1.21] 0.33 — | — | 0.0128 0.0007
17 | 880 0.0289 9.82 4.02 20.09 66.07 40.0| 1.56 1.10, 0.46 — | — | 0.0075 0.0090
18 | 920 0.0368 8.59 7.90 14.43 69.08 60.7 1.66 1.23 0.43 — | — | 0.0121] 0.0005
19 | 950 0.0319 9.64 7.23 15.66 67.47 53.8 1.39 1.08 0.3 — | — | 0.0150] 0.0053
20 | 980 0.0360| 7.42| 6.36 14.13| 72.09 49.6| 1.46 1.01| 0.45 — | — | 0.0095 0.0056
21 [ 1,009 0.0325 8.66 8.27 14.96| 68.11 54.1 1.36| 1.12 0.24 — | — | 0.0194 0.0011
s
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F4E MREXRKRT = 3 HREI = 7 A H DR
=T EE)
Hydrocarbons, O-N-S compounds and residue on alumina column in

bitumen extracted from muddy core samples from No. 3 test well,

L RIARICZLERIIRDS. @F4-HTRICRIL  CHg > G > GH, > i-CyH,;, > n-CH,, OJEICE
KRBOEIGVRRECAFEL, ZRO/NSVBELIR 24 ME3. %72, CH, CH, CH, B3I CHs I3EE
LTHB. 7 250m PUROSHFEE X BEIIZVY, 200mTHE 1D —r &0 5. ThicH LT, CH, %
DV TCERE250~450m, b bLERRE LMD T-T, B CHy, CHg, 3 X0 G, 1%, B3XZ800mTHE 2D
ETIXARIZCY, SBIREEROL50~1,000md Te- =27 E0L 5. &b, -G, n-CHy, 13, 800m

Ty & TS BRIV, DEcREEh, BXF9000m TY—27 #{E3.
L YRR 2 ORARE , 4 RICRT . 3 BHBHRO
S. WG BAL KO (5/15Y 7 b ) 1%, CH,=96.30 vol.

—iRiZ 2 7 DORIGKE S 2 DOBEFEIEMIE, CH> %, CyHg = 0.098%,, C3Hg = 0.004%, i-C,H,, = 0.000

FEA4FE WHERKRTZRIEHBBRRRV ASWER
Chemical composition of free natural gases separated from groundwaters at well head,
S SKE#E=, 1970 vol. %

He H O, N, CO, CH, GC.H, GCgH, -G, n-C.,

B % ¥ % 0.00 0.0 0.87 295 0.22 96.95 0.085 0.004 0.000 0.000
5/5 V7 hHR 0.00  0.00  0.69 4.05 0.35 94.90 0.092 0.003 0.000 0.000
5/8 680m 0.00 0.00  0.23 1.28 0.22 98.32 0.146 0.010 0.000 0.000
5/15 Y7 hH R 0.00  0.00  0.37 3.00 0.33 96.30 0.098 0.004 0.000 0.000
5/20 # 0.00  0.00 1.27 831 1.15 89.27 0.074 0.004 0.000 0.000

15HEEF = 405m  0.00 0.00 0.36 3.79 0.09 95.82 0.025 0.000 0.000 ©.000
254 ~» 406~976m (0.028 0.00 0.38 6.44 0.27 92.87 0.015 0.009 0.000 0.000
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