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SEISMIC REFERENCE DATUM: 650.0 M
B KB : 628.0 M
! GL: 622.8 M
-
\ | SOURCE ELEVATION: 621.0 M
\ | SOURCE OFFSET: 50 M
\ | SOURCE AZIMUTH: 030 DEGREES TRUE NORTH
DOWNHOLE
| SENSOR
ELEVATIONS ARE POSITIVE UPWARDS
DEPTHS ARE POSITIVE DOWNWARDS
DIRECTIONS ARE RELATIVE TO TRUE NORTH

MSL : MEAN SEA LEVEL
SRD : SEISMIC REFERENCE DATUM

ELEVATION OF THE MEASURED DEPTH
ELEVATION OF THE SRD ABOVE MSL
ELEVATION OF THE MEASURED DEPTH
ELEVATION OF GROUND AEOVE SRD

REFERENCE ABOVE MSL

REFERENCE ABOVE SRD

VELOCITY BETWEEN SURFACE SENSOR AND SOURCE

VELOCITY BETWEEN SOURCE AND SRD

LEVEL VERTICAL MEASURED OBSERVED VERTICAL

NUMEER DEPTH DEPTH
FROM FROM KB

SRD
m m

1 0.0
2 146.5 124.5
3 162.0 140.0
4 176.5 154.5
5 192.0 170.0
6 206.4 184.4
7 222.0 200.0
8 236.4 214.4
9 251.9 229.9
10 266.5 244.5
11 282.0 260.0
12 296.4 274.4
13 311.9 289.9
14 326.5 304.5
15 342.0 320.0
16 356.5 334.5
17 372.0 350.0
18 386.5 364.5
19 402.0 380.0
20 416.5 394.5
21 432.0 410.0
22 446.4 424.4
23 461.9 439.9
24 476.4 454.4
25 491.9 469.9
26 506.4 484.4
27 521.9 499.9
28 536.4 514.4
29 551.9 529.9
30 566.4 544.4
31 581.9 559.9
32 596.5 574.5
33 612.0 590.0
34 626.4 604.4
35 641.9 619.9
36 656.4 634.4
37 672.0 650.0
38 686.5 664.5
39 702.0 680.0
40 706.5 684.5
a1 716.5 694.5
42 722.0 700.0

e N u—— A o

TRAVEL
TIME

0.0282

0.0306

0.0340

0.0359

0.0381

0.0405

0.0434

0.0449

0.0466

0.0498

0.0524

0.0555

0.0582

0.0617

0.0643

0.0675

0.0699

0.0724

0.0751

0.0781

0.0805

0.0836

0.0861

0.0890

0.0921

0.0958

0.0988

0.1038

0.1078

0.1119

0.115%4

0.1202

0.1240

0.1279

0.1317

0.1360

0.1394

0.1429

0.1440

0.1463

0.1479

T

TRANSIT
TIME

s

0.0000

0.0315

0.0341

0.0377

0.0398

0.0421

0.0447

0.0477

0.0493

0.0511

0.0543

0.0569

0.0601

0.0629

0.0663

0.0690

0.0722

0.0747

0.0772

0.0799

0.0829

0.0853

0.0885

0.0910

0.0939

0.0970

0.1008

0.1038

0.1088

0.1127

0.1169

0.1204

0.1252

0.1290

0.1329

0.1367

0.1410

0.1444

0.1479

0.1491

0.1513

0.1529

DELTA
DEFPTH

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

14.

15.

628.0 M
650.0 M
-32.0 M
-27.2 M

5000.0 M/S
5000.0 M/S

DELTA ACOUSTIC
TIME AVERAGE

VELOCITY
s m/s
4657

0.0026
4753

0.0036
4679

0.0021
4820

0.0023
4897

0.0025
4969

0.0030
4959

0.0016
5112

0.0018
5216

0.0032
5191

0.0026
5207

0.0031
5193

0.0028
5193

0.0035
5156

0.0027
5163

0.0032
5150

0.0025
5174

0.0025
5204

0.0027
5212

0.0030
5209

0.0024
5232

0.0032
5217

0.0025
5235

0.0029
5239

0.0031
5221

0.0038
5179

0.0030
5168

0.0050
5073

0.0040
5024

0.0041
4978

0.0035
4954

0.0048
4888

0.0038
4854

0.0039
4830

0.0038
4802

0.0043
4766

0.0034
4754

0.0035
4746

0.0012
4739

0.0022
4735

0.0016
4721

0.0028

A S

ACOUSTIC
INTERVAL
VELOCITI

m/s

4657

5896

3985

7339

6233

6158

4814

9674

8022

4798

5547

4938

5200

4478

5330

4861

5877

6102

5430

5142

6005

4833

5879

5364

4668

4112

4786

3110

3658

3735

4155

3233

3754

4003

3821

3636

4244

4416

3850

4511

3389

3518




1924 .V 11V .V VeldoUd V,»1090 =0 77
14.4  0.0043 3355
44 746.4 724.4 0.1550 0.1601 4663
15..5 0.0048 3231
45 761.9 739.9 0.1598 0.1649 4621
14.6 0.0033 4414
46 776.5 754.5 0.1631 0.1682 4617
15.4 0.0043 3594
47 791.9 769.9 0.1674 0.1725 4592
14.5 0.0035 4158
48 806.4 784.4 0.1709 0.1759 4583
15.5 0.0042 3688
49 821.9 799.9 0.1751 0.1801 4562
14.5 0.0042 3494
50 836.4 814.4 0.1792 0.1843 4538
i 15.6 0.0041 3779
51 852.0 830.0 0.1833 0.1884 4522
‘ 14.5 0.0039 3753
‘ 52 866.5 844.5 0.1872 0.1923 4506
15.5 0.0039 3925
53 882.0 860.0 0.1911 0.1962 4495
14.5 0.0036 4013
54 896.5 874.5 0.1947 0.1999 4486
| 15.5 0.0040 3916
J 55 912.0 890.0 0.1987 0.2038 4475
\ 14.5 0.0036 4048
‘ 56 926.5 904.5 0.2023 0.2074 4467
15.5 0.0041 3766
517 942.0 920.0 0.2064 0.2115 4454
GR ADJUSTED SONIC TRAVEL TIME |
. (9API ) =A0 Gag (us/m) bl
RHOB SHOT DRIFT CURVE
1000 (kg/m3) 3000 -0.01 (s) 0.01
MD CALI KDRF |SHDR KNEE DRIFT CURVE SHTM
m |0o (mm) 100 -0.01 (s) 0.01
\v) |
100 !
| |
| | T | 0.031
| | 0.034
| |o.0s7
|| |o.039
200 1 | 0.042
| | 0.044
| |o0.047
~L.0.049
—10.051
| 0.054
[ 0.056
300 10.060
— | 0.062
- | 0.066
| 0.069
) [ 0.072
T | 0.074
| 400 1 = [ 0.077
[ 0.079
- | 0.082
i == | 0.085
| . 0.000_| .68 1| 4,088
| ol =\ | 0.000 ‘ | 0.091
| 3 | 0.000 i |l = | 0.093
| - ~_- ———
— ). : = ;
500 = | 0.000 } ‘ ;ﬁgj_ | 0.097
‘\ = | 0.000 e [ 0.100
| - 0.000 I 0.103
\ > - =F -
= | 0.000 L ==  0.108
| | 0.000 & —— | 0.112
- N
z 0.000 i == 0.116
)' — .v H‘é@: ~ L =
500 | 0.000 E — i 0.120
- b.060 |-0-2% | m=—— 0125
| 0.000 1 = [ 0.129
: | 0.000 } —=="T | 0.132
_j E —— "_—..gv-,:?
| 0.001 E —% | 0.136
| | 0.001 == | 0.141
| | 0.001 e | 0.144
| >
k _—
700 | 0:601 t i L8 146
1 ). — .
[.861 : = (9153
‘ | 0.001 1 v | 0.155
| | 0.001 == = [ 0.160
1 L ——
| 0.002 i —— 0.164
1 ——
| 0.002 ’ I  0.168
; 0.002_| 0.002 k3 AT T [ 0.172
P ,‘ T
800 = | 0.002 i | 0.175
| 0.002 E &= 0.180
B [ 0.002 4 | 0.184
= ; —
—~ gt | 0.003 ‘: o  0.188
S e mme [ 0.003 { ' [ 0.192
T =T | 0.003 196
| 0.003 7 = | 0.199
904 | 0.003 ] ™ [ 0.203
| | 0.003 3 [ 0.207
| : 0.003 E b 0.211
| ES B : - B
= 0.003_| 0.003 s <
4000
NQIIZEZO CAL KDRF |SHDR KNEE DRIFT CURVE SHTM
) m 0 (mm) 1000 -0.01 (s) 0.01
RHOB SHOT DRIFT CURVE
1000 (kgma) 3000 001 gy 0.01
GR ADJUSTED SONIC TRAVEL TIME
0 (gAPI) 300 600 (us/m) 100

Knee and Zone Data

aw Drift is computed at each shot level as
Shot Time - Sonic Time

rom the raw drift curve, knees are selected. Knee depths define the zones for adjustment.
Selected drift values define the amount of time adjustment to the sonic log in each zonme.

hen the gradient versus depth of the selected drift is POSITIVE, sonic velocities are
eemed too fast. Sonic transit times are increased by a constant shift, the value of
the selected drift gradient :
Adjusted DT = DT + Shift

When the gradient is NEGATIVE, sonic velocities are deemed too low., The excess sonic transit
time over a threshold DT Minimum is reduced by a constant reduction factor, G :

When DT < DT_Minimum Adjusted DT = DT

When DT > DT_Minimum Adjusted DT = G * (DT - DT _Minimum) + DT Minimum

\
hFTER THE ADJUSTMENT OF THE SONIC LOG :
Residual is computed at each shot level as
Shot Time - Adjusted Sonic Time
It indicates how closely the adjustment has followed the shot times

KNEE MEASURED VERTICAL SELECTED SHIFT DELTA_T REDUCTION SELECTED
NUMEER DEPTH DEPTH DRIFT MINIMUM FACTOR DRIFT
FROM FROM AT G GRADIENT

KB SRD KNEE
m m mns us/m us/m us/m

1 436.0 458.0 0.0002
2.2 2.2

2 595.1 617.1 0.0013
12.2 12.2

3 770.5 792.5 0.0083
8.3 8.3

4 956.0 0.0128

A A o v e o M e ok s o ey
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MEASURED VERTICAYL. VERTICAL ADJUSTED RAW RESIDUAL ADJUSTED ADJUSTED ADJUSTED
DEFTH DEPTH SHOT SONIC DRIFT SHOT - INTERVAL RMS AVERAGE
FROM FROM TIME TIME SHOT - ADJUSTED VELOCITY VELOCITY VELOCITY
KB SRD SONIC SONIC
m m ms ms ms ms m/s m/s m/s
‘ 0.0 0.0 0.0
4657
| 124.5 146.5 31.5 31.5 4657 4657
5896
\ 146.0 162.0 34.1 34.1 4764 4753
3985
\ 154.5 176.5 37.7 37.7 4695 4679
\ 7339
| 170.0 192.0 39.8 39.8 4871 4820
| 6233
184.4 206.4 42.1 42.1 4955 4897
6158
200.0 222.0 44.7 44.7 5031 4969
4814
214.4 236.4 47.17 47.7 5018 4959
9674
229.9 251.9 49.3 49.3 5235 5112
€022
244.5 266.5 51.1 51.1 5359 5216
4798
260.0 282.0 54.3 54,3 5327 5191
5547
274.4 296.4 56.9 56.9 5338 5207
4938
289.9 311.9 60.1 60.1 5317 5193
5200
304.5 326.5 62.9 62.9 5312 5193
4478
320.0 342.0 66.3 66.3 5272 5156
5330
334.5 356.5 69.0 69.0 5274 5163
4861
350.0 372.0 72.2 72.2 5257 5150
5877
364.5 386.5 74.7 74.7 5278 5174
6102
380.0 402.0 77.2 77.2 5307 5204
5430
‘ 394.5 416.5 79.9 79.9 5312 5212
5142
410.0 432.0 82.9 82.9 5306 5209
6005
‘ 424.4 446.4 85.3 85.3 5326 5232
\ 4966
‘ 439.9 461.9 88.5 88.5 0.0 0.0 5309 5217
| 5343
| 454.4 476.4 91.0 91.2 -0.2 -0.2 5310 5221
J 4878
‘ 469.9 491.9 93.9 94.4 -0.5 -0.5 5296 5209
\ 4875
484.4 506.4 97.0 97.4 -0.3 -0.4 5284 5199
4453
499.9 £21.9 100.8 100.9 0.0 -0.1 5258 5173
4378
514.4 536.4 103.8 104.2 -0.2 -0.4 5232 5148
3514
529.9 551.9 108.8 108.6 0.4 0.2 5173 5082
3838
544.4 566.4 112.7 112.4 0.6 0.4 5134 5040
31656
559.9 581.9 116.9 116.6 0.5 0.3 5088 4990
3866
574.5 596.5 120.4 120.4 0.3 0.0 5054 4954
3257
590.0 612.0 125.2 125.2 0.4 0.0 4998 4890
3712
| 604.4 626.4 129.0 129.0 0.5 0.0 4964 4854
| 4222
619.9 641.9 132.9 132.7 0.8 0.2 4945 4837
3837
634.4 656.4 136.7 136.5 1.0 0.2 4917 4809
3913
650.0 672.0 141.0 140.5 1.5 0.5 4892 4784
4126
664.5 686.5 144.4 144.0 1.6 0.4 4874 4768
4003
63C.0 702.0 147.9 147.9 1.4 0.1 4854 4748
4102
684.5 706.5 149.1 149.0 1.6 0.1 4849 4743
4485
694.5 716.5 151.3 151.2 1.7 0.1 4843 4739
3836
700.0 722.0 152.9 152.6 1.9 0.3 4835 4731
3087
710.0 732.0 155.8 155.9 1.7 -0.1 4805 4697
3295
724.4 746.4 160.1 160.2 1.7 -0.2 4770 46583
\ 3380
‘ 739.9 761.9 164.9 164.8 2.1 0.0 4737 4623
{ 4315
754.5 776.5 168.2 168.2 2.2 -0.0 4729 4617
3673
769.9 791.9 172.5 172.4 2.5 0.1 4706 4594
4164
784.4 806.4 175.9 175.9 2.7 0.1 4696 4585
3826
799.9 821.9 180.1 179.9 2.9 0.2 4678 4568
3339
814.4 836.4 184.3 184.3 2.9 0.0 4651 4539
3818
830.0 852.0 188.4 188.4 3.0 0.1 4635 4523
3773
844.5 866.5 192.3 192.2 3.2 0.1 4619 4508
3803
860.0 882.0 196.2 196.3 3.2 -0.0 4603 4494
4259
‘ 874.5 896.5 199.9 199.7 3.5 0.2 4598 4490
\ 31934
890.0 912.0 203.8 203.6 5.9 0.2 4586 4479
4051
904.5 926.5 207.4 207.2 3.8 0.2 4577 4472
3754
920.0 942.0 211.5 211.3 3.9 0.2 4562 4458
3717
GR KNEE DRIFT UNCORRECTED TRANSIT TIME
e Call RHOB ADJUSTED INTERVAL TRANSIT TIME
1 .n§00 0 (mm) 1000|1000 (kg/ma) 3000 || 600 (us/m ) 100
U
\
\
|
50

100
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SYNTHETIC SEISMOGRAM FROM
CHECKSHOT CORRECTED SONIC
COMPANY: Apache Canada Ltd.
WELL.: Apache Paramount Lac Maunoir C-34
FIELD: Lac Maunoir
PROVINCE: NWT
COUNTRY: Canada
DATE COMPUTED: March 2004
JOB NUMBER: 04009
REFERENCE DATUM: KB
ACOUSTIC IMPEDANCE: FROM SONIC & DENSITY
SAMPLING RATE: 1 MSEC
WAVELET: ORMSBY ZERO PHASE BPF
SCALE: 15 IN/SECOND
POLARITY CONVENTION: AN INCREASE OF ACOUSTIC IMPEDANCE APPEARS AS A BLACK PEAK

NORMAL POLARITY:

THE WAVELET IS DISPLAYED FOR A PRESSURE COEFFICIENT OF 0.2 (INCREASE IN IMPEDENCE)
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