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The Selection of Fitting Curve in Time-Depth Transformation
of Deep-Seated Strata and Crust
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Abstract; Polynomial and power functions have been used to fit the time-depth relation based on data from wells in the
Baiyun sag, Pearl River Mouth basin, northern South China Sea. For the time-depth relation of the strata deeper than the
termination depth of the wells, the 3rd-order polynomial function may be applicable only if the coefficient of its 3rd-oder term
is negative and the coefficient of its 2nd-order term is positive. This function, however, is not applicable to the depth be-
cause it inevitably leads to the velocity inversion at depth. The fitting of 2nd-order polynomial function does not cause the ve-
locity inversion, but the velocity increases linearly towards the depth, violating the natural law that the velocity increment
decreases downwards in the Earth’s strata and crust. The power function D = az® -+ ¢ with 1<{/<(2 may approximate the
time-depth relation for both shallow and deeper strata and crust without the problems encountered by using 3rd- and 2nd-or-
der polynomial functions. It is not guaranteed, however, that for each well the fitted power function is suitable for the entire
region and all the depths. For a regional time-depth conversion, the best practice is to divide the region and fit the power
function for multiple wells, and then select the best functions for each sub-regions.

Key words: time-depth transformation; deep-seated strata; Baiyun sag; Pearl River Mouth basin,

(No. 40576027).
(1944—)>, , . E-mail: zhoudiscs@scsio. ac. cn



532 — 33

. , 1 PY33-1-1
A b
11 km,
b b .
’ PY33-1-1
C 1 1.2, 1 D,
C 1 3 1
6). ,
’ ’ Do,z =—0. 000 000 039 1 £*+0. 000 487 245 7 * +
’ . 0.484 087 730 0 ¢+131. 062 909 807 0.
1 PY33-1-1
Table 1 Time-depth data fitted to well PY33-1-1
1 2 3 4 5 6 7 8 9 10 11
T™WT D \%4 Dpolys Vpolys Dpower V power D-Dyolys D-Dyower  Dipolys~Dpower  Vipolys ™V power

0 0 1449 131.0 124.0 —131.1 —124.0 7.1
0. 04 86. 6 1 800 151.2 1007.0 132.1 407.5 —64.6 —45.6 19.1 599. 5514
0.14 174.6 1760 208. 3 1141.5 175. 8 873.9 —33.7 —1.3 32. 4 267.541 4
0. 24 273.6 1980 274.8 1329.8 238.9 1261.8 —1.2 34.7 35.8 67.995
0. 34 361. 6 1760 350. 4 1513.5 316. 3 1546.5 11.2 45. 3 34.2 —32. 958
0. 44 448. 6 1740 435. 1 1692.4 405. 4 1782.2 13.5 43.2 29.7 —89. 74
0. 54 549. 6 2020 528. 4 1 866. 6 504. 7 1987.6 21. 2 44. 9 23.6 —120. 982
0. 684 685. 1 1879.3 677.8 2155.7 664. 1 2295.4 7.3 21.0 13. 8 —139. 705
0. 84 885. 1 2567.4 858. 3 2361.3 855. 2 2496.9 26.8 29.9 3.1 —135.617
0. 989 1085. 1 2684.6 1048.6 2629.7 1054.7 2 746. 6 36. 5 30. 4 —6.1 —116. 961
1. 14 1305. 1 2857.1 1258.2 2813.6 1272.0 2911.5 46. 9 33.1 —13.8 —97. 854
1. 265 1485.1 2950.8 1444.0 3041.2 1462.7 3111.3 41.1 22.4 —18.7 —70. 052
1. 395 1665.1 2769.2 1648.4 3194.6 1670.8 3244. 4 16. 7 —5.7 —22.4 —49. 746
1. 521 1865.1 3174.6 1857.0 3339.3 1881.5 3 369. 6 8.1 —16.4 —24.5 —30. 258
1. 657 2100. 1 5000.0 2093.1 3483.9 2118.5 3495.0 7.0 —18.4 —25.4 —11. 105
1. 765 2285.1 3425.9 2288.4 3663.2 2313.4 3652.0 —3.3 —28.3 —25.1 11. 281
1. 863 2485.1 4081.6 2471.2 3772.5 2495.3 3749.0 13.9 —10.3 —24.1 23.533
1. 981 2685.1 3389.8 2698.2 3887.4 2720.5 3 852.6 —13.1 —35.4 —22.3 34. 781
2. 087 2885.1 3773.6 2908.2 3990.9 20928.3 3947.9 —23.1 —43.2 —20.2 43,027
2. 197 3105.1 4000.0 3131.8 4091.3 3149.3 4042.5 —26.7 —44.2 —17.5 48. 83
2.293 3320.1 4479.2 3331.5 4180.3 3346.6 4128.6 —11.4 —26.5 —15.1 51.733
2. 335 3420.1 4761.9 3420.2 4221.9 3434.2 4169.7 —0.1 —14.1 —14.0 52.229
2.413 3600. 1 4615.4 3586.8 4274.9 3598.8 4223.0 13.3 1.3 —12.0 51. 878
2. 481 3745.1 4264.7 3734.1 4343.3 3744.4 4293.6 11.0 0.7 —10.2 49,761
2.54 3885.1 4516.1 3863.4 4382.4 3872.3 4335.0 21.7 12. 8 —8.8 47.478
2.629 4085. 1 4651.2 4060.9 4438.1 4067.9 4395.4 24,2 17.2 —6.9 42.707
2. 707 4255.1 4359.0 4236.3 4501.9 4241.9 4 467.0 18.8 13.2 —5.6 34. 863
2.781 4435.1 4864.9  4404.7 4560.6  4409.3 4535.8 30. 4 25.9 —4.6 24. 794
2. 851 4585. 1 4 285.7 4565.5 4614.5 4569.5 4 601.9 19.6 15.6 —4.0 12. 597
2. 893 4703.1 5619.1 4662.8 4630.5 4666.6 4622.3 40. 3 36. 6 —3.8 8. 284

R? 0.999 5 0.9994 0.9999 0.987 2

. TWT (s);D (m);V (mes1); 1—3 5

poly3 ;s power
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Table 3 Time-depth data fitted to the well inside the Baiyun sag
1 2 3 4 5 6 7
T™WT DpolyZ VpolyZ Dpower Vpower DpolyZ ’Dpower VpolyZ ’Vpowcr
0.1 30. 906 1832. 44 63. 584 8 1 250. 161 —32.6788 582. 278 7
0.2 124. 574 1914. 28 134. 656 7 1568. 205 —10.0827 346.074 9
0.3 222.334 1996. 12 218.8775 1790. 543 3. 456 546 205. 572
0.4 324. 186 2077.96 312.962 3 1967. 16 11. 22372 110. 8
0.5 430. 13 2159.8 415. 136 2 116. 066 14. 993 97 43.7338
0.6 540. 166 2 241. 64 524.2556 2 246. 061 15.910 38 —4. 420 84
0.7 654. 294 2323.48 639.511 8 2 362. 181 14. 782 16 —38.7007
0.8 772.514 2 405. 32 760. 296 1 2 467.61 12.217 94 —62. 289 8
0.9 894. 826 2487.16 886.130 9 2 564. 504 8.695 103 —77.3439
1.0 1021. 23 2569 1016. 63 2 654. 398 4.6 —85.398 1
1.1 1151. 726 2 650. 84 1151.473 2 738. 429 0.252 871 —87.5889
1.2 1286. 314 2732.68 1 290. 39 2 817. 464 —4.07572 —84. 7837
1.3 1424. 994 2 814.52 1433. 148 2 892. 181 —8. 15362 —77.6614
1.4 1567. 766 2 896. 36 1579. 545 2963. 125 —11.779 —66. 764 7
1.5 1714.6 1713. 494 1729. 405 3030. 735 —14.774 6 —52.534 5
1.6 1 865. 586 1 866. 614 1 882. 569 3095. 375 —16. 983 —35.3352
1.7 2 020. 634 2023.514 2 038. 898 3157.351 —18.2637 —15.4709
1.8 2179.774 2 184. 057 2 198. 264 3216.919 —18. 49 6. 800 695
1.9 2 343. 006 2 348. 117 2 360. 553 3274.3 —17.547 2 31. 259 87
2.0 2510. 33 2 515. 582 2525.661 3329. 683 —15.3307 57.717 17
2.1 2 681. 746 2 686. 345 2693. 491 3383.232 —11.744 9 86.008 1
2.2 2 857. 254 2 860. 31 2 863. 956 3435.091 —6.70177 115. 988 8
2.3 3 036. 854 3037. 387 3036. 974 3485, 387 —0.12 147.532 6
2.4 3220. 546 3217.493 3212.47 3534, 233 8. 075 667 180. 527 4
2.5 3408. 33 3400. 551 3390. 375 3 581. 727 17.955 25 214. 873 3
2.6 3 600. 206 3 586. 487 3 570. 622 3627. 959 29.584 03 250. 481 2
R? 0.999 8 0.9410
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