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INTRODUCTION

A survey was conducted on February 24, 1959, to determine
the subsurface seismic velocities é.t the Shell Kakisa River No, 2
Well located #t 60°06'17"N. Lat. , 118928'30"W, Long. , North-
west ’I‘erritories, Canada.

Both standard well geophone and continuous velocity logging
-methods were used to make this survey. The logging sonde an&
‘the pressure sensitive diaphragm-type geophone were coupled to-
gether aﬁd run on a Schiumberger cable into the well, which had
been drilled to a depth of 5677 feet with casing set to 707 feet. Due
to bottom hole co‘ndit:"Lons in the well, 5669 feet was the maximum
depth reached by the survey.

The well and cgble truck were made available to‘ ﬁhe crew at

15:30 on February 24, 1959, and the geéphone survey commenced
at 15:35 with the firing of the first shot. The last shot was fired
at 19:10 after which the Continuous Velocity Log was run and all
operation; were completed by 23:30.

’i‘hgre were no operational difficulties encountered during

the surv’ey and the results obtained are considered to be reliable.




FIELD PROCEDURE.

The geophone survey was run first as the bore hole instru~
ments were lowered to the bottom of the well aﬁd ten levels were:
tested. Foi‘ each level, the geophone was lowered at least 50 feet
Below the desired depth and then slowly raised to the proper place,
so that in all cases its last movement was upwar.d. All dépth meas-
urements were obtained by the standard measuring device of the

cable truck and were referred to the kelly bushing at an elevation

of 2188 feet above sea level.

Shot holes were drilled to a depth of 60 feet and located be-

‘tween 505 and 630 feet from the well as shown in the Shooting Plan,
Appendix II. Two additional holes B &G lc;cated 555 and 595 feet
respectively from the well were drilled to a depth of 120 feet to
accommodate sub-shot reference geophones. bynamlte charges
_used varied from 5/8 of a pbund to 2 1/2 pounds.
The polarity of the well geophone was arranged so that a;ll‘

""fi‘rstA: brgaks" would be downward. The frace arrangement used
on the velocity test records is é.s follows:

Trace #1 Travel time from shot to well
‘ geophone - low gain




Trace #2 Travel time from shot to well
geophone - medium gain

Trace #3 Travel time from shot to well
geophone - high gain

Trace #4 Time break or shot instant

Trace #5 Uphole or vertical time in shot
hole

Trace #6 Sub-shot reference geophone
Traces #7 Reflection profile from surface
to #12 geophones

The three ‘ampliﬁers » Tecording the output of the well geo- .
phone, were adjusted to a frequency response band of 18 to 120
‘cyc‘l‘es per second at 70.7 percent amplitude reéponse. Aut9~
matic level control was not used on these traces.

A six station reflection spread was laid northeast from the
well as shown in the Shooting Plan and was recorded simultaneously
with“ each velocity test shot. Atthe completion of the survey, a
twei\r.e station reflection spread laid northeast from the well was
re%:orded from shots fired in Sh‘ot‘Point A. Three geophoaes‘ were |
used per trace a.nd station intervals w‘ere ma.inté.ined at 60 feet for

-both spréads. Due to‘ equipme#t damage caused by tracked equip-

ment on the lease, o“nly eleven of the twelve stations making up
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the reflection spi-ead éould be recorded.

The ampﬁﬁers, recording the surface geophone spread, were
adjusted to a‘ filter setting which gave a frequency response band of
approximately 37 to 84 ‘cycles per second at 70.7 perceht amplitude
respdnse for the specimen fecord. The outputs of these amplifiers
were not mixed.

Immediately after the last shot completing the geophone poi--
tion ‘of the survey, the Continuous Veiocity Log was obtained as the
iﬁstruments were raised from the bottomn of the bore hole. The
lbgging speed‘was ‘such that at least ten to twenty overlapping meas-
urements were taken for each foot of travel. The log was run from

" a depth of 5669 feet to the foot of the surface casing at 707 feet be-
iow the kelly bushing.

At the cémpletion of the Continuous Velocity Logging run, two
separate near surfaee ve1§city surveys were recorded. A crystal
geophone cablé was suspended in holes B and G and subsurface
travel times were r‘ecorded‘from shoté fired in Shot Point A and
Shot Point I. The results of these sﬁ;veys appear in Appendices

IX and IXA.

~ =



INTER PRETATION and RESULTS

Velocity Determination

'I‘wenty-oné velocity test reoords are submitted in Appendix V.

The caléulaﬁon of velocities from these data was based on the |
as sumption of straight line paths of energy travel from shot to well
geophomne, The obsexrved "first break" times of the well geophone
traces were converted to vertical travel times by applicatidn of the
cosine function:

cos i = cos arc tan X/(Z + de)

The vertical travel times were then reduced to an elevation
da.tum of 2055 feet above sea level coincident with the elevations of
the two sub-shot reference geophones. Elevation corrections were
computed from the reference geo;IJho_'n‘e arrival times by the application
of an a.ppr0prié,te cosine function. The method and calculations a.p-
Pear in Appendix IIA.

The subsurface velocity calculaﬁons are shown in Appendix
IIXI. Final time-depth, average velocity and interval wvelocity

curves are shown in Appendix 1v.




Reflection Identification

An eleven trace reflection record is submitted in Appendix VII
to permit evaluatién of the velocity data with respect to reflection
arrival times. This record was shot from Shot Point A and re-
corded on the geophone spread laid northe#st from the well.

Reflection identification .times (TR) were computed £ 014 the
geophone nearest the shot point, using the following equation:

| TR =2Tc + =t

These calculations are shown in Appendix VI and times ob-
tained were pIotted_against.the reflection record, Apéendix VII.
These timgs represent the '"first break' arrival times only. As
such, they will lead the ti-ue refiection tfough times by an amount
whi;h isa funct‘:iion‘ of frequenc'y z;nd attenuation of the reflected

energy, both influenced by ground and instrumental factors.

Continuous Velocity Log

| Single and two receiver Continuous Velocity Logs were re-.
corded simultaneously in the field and a calibrated copy, traced
from the field original is enclosed in the pocket of the back cover

of this report. The log consists of four curves:




1)

2)

Interval Velocity Curves:

These curves are the continuous recording in
microsbeconds of the interval time through formation
distances iof 6.0000 feet for the single receiver curve
and 3.0000 feet for the two receiver curve. These
times can be read as ix;terval velocity on the approp-

riate scale at the top of the 1og.

Integré,ted Curves:

Integrated time was derived from both interval
velocity curves by an automatic integrating device.
The results .ha.ve been calibrated to the geophone sur-
vey and total travel times over any section of the log
may be obtained from the single or two receiver log.

The integrated time for the interval velocity

curves appears as two diagonal lines moving to the

right on the log with increasing depth. The inte-
grated time scale has been selected as two milli-
seconds per'O. 1 inch, as shown on the appropriate

scale at the top of the log. Each cycle of the re-

%




cording pen increases the time scale by 100 milli-

seconds.

During the draf;ing process noisé spikes and other spurious
events were removed. ﬁo allowance was made in the field .for the
effects of mud delay, formation mvasién, and other bore hole
factors affecting the delay time normally encountered with Con-

| tinuous Velocity Logs. The 1§g was calibrated by comparing the /
integrated times of the Continuous Velocity Log with the time-
depth_curve of the geophone survey. The time difference at each
level tested by th'e well geophone was plottea against depth and the
results appear in Appendix VIII. The resulting slopes indicate

~ that the single r‘ecei‘ver‘: curve required a mud delay time of 82
ﬁnicroseconds from total depth to 4000 feet and 105 microseconds
from 4000 feet to the foct of the surface casing at 707 feet below
the 'kelly bushing. | |

Comparison of the interval velociti_es recorded by thg geo-

phone survey and the two receiver log indicated that the logged

velocities were in excess of the true formation velocities. To

~ decrease the interval velocity, the curve was shifted towards the




low velocity end of the scale by an amount of 32 microseconds.
The following tabulation shows the deviation between the well
geophone data and the corrected integrated times which were cali-

brated to a geophone check shot at the 5648 foot level.

Single Receiver Log Two Receiver Log

Depth (K;B.) Tc (Geo) Tc (Log) AF Tc {log) AF |

1530 . 1975 .1984  +.0009 . 1973 .0002
2100 - .2340 L2321 -.0019 .2333 ;0007
2745 .2745 .2724  -.0021 .2757  +.0012
3350 . .3375 .3379  +.0004 .3383  +.0008
4000 . 4030 .4025  -.0005 . 4026 -.oob4
4765 . 4670 .4672  4.0002  .4663  -.0007
4964 .4765  .4774  +.0009  .4770  +.0005
5300 .4940 .4939  -.0001 .4941  +.0001

5648 ~ .5135 .5135  .0000  .5135 . 0000

Inspection of the table shows reasonable agreement between.

the data at all levels tested and the Continuous Velocity Log is




considered to be reliable.

Respectfully submitted,

Seismograph Service Corporation
of Canada

D.R.F.Hargrave

March 20, 1959

’

APPROVED:

| Bv,é’__%éég&

G. E. Blackledge
Manager of Velocity Iogging

DRFH/mm




»

APPEN bnx 1,

sp ‘ELEVATlo"N DISTANCE DIRECTION FROM WELL SP. ELEVATION DISTANCE DIRECTION FROM WELL ’ |
- WELL ElL.BEVATlON T0T6AL DEPTH CASING RECORD WELL NAME : SHELL KAKISA RIVER NO. 2
K.B. 2188 feet 5677 feet 707 - feet ‘ -
A A73 585 N 66° 00% E G a7z 595 S 63° 451 W . , - 49a0 - i
B 2A73 555 N 66° 00' E R 2172 630 S 66° 15t W LOCATION : 607 - 67 = 17° N. Iat., 118" 28' - 307 W. Long.,
¢ 27 595 N 637 00! E I an 600 S 660 151 W COMPANY : SHELL OIL COMPANY orthwest lerritories
g g.;ﬂ; gzg I;IIZ:O ]3.(5): g i 21;% gzg gggg 15t W ELEVATION DATUM ELEVATION VELOCITY '
21 15¢ W . |
F 2173 595 N 64° 15" E ° 2055 feet above sea level feet / second DATE SURVEYED : February 24, 1959 ) ].
, —[Shot - '
GEOLOGICAL LOG 53;:"; JL?S& |orace d dg ts | grottole | g, | ae |Be+q te T Z+4, x tan i cos i T T, z Vo ¥4 AT, v; . g
‘ . WELL ELEVATION 53 ;
1A | I G é50 50 .009 2171 66 | 17 67 013 - «124 583 600 1.0292 * 6969 .086 073) Ama 517 rAGA SHOT HOLE ELEVATION | — e T ;
124 |D | ¢ 650 | 50 | .010 | 227 | 69| 14 | 6k | 013 | 117 | 586 535 | .9130 7385 | .086 |.073)" T | 517 T lds [
HAY RIVER LIMESTONE 2B |I G | 1530 48 - 2171 |. 68| 17 | 65 | .013 | .227 | 1465 600 | 4096 9254 | .210 |.197) mme | 1397 ey 880 | .1245 | 17068 SHOT ELEATON T T TR TN T T T T T T T T T
1“9(5 LA 4 €
3c [I [ 6| 1530 | 48 | .009| 2271 | 68| 17| 65 | 013 | .227 | w65 | 600 | .4096  .925k | .210 |.197) 1397 ELEVATION DATUM - — — L — \& — —— — — — o TTTE
13B | D G 1530 50 011 | 2174 69 | 14 | 64 | 012 | .224 | 1466 535 | .3649 939, | .210 |.198¢ 1397 — SRR J R
W | I | G| 2100 | 48 | .010| 271 | 68| 17 | 65 | .012 | .255 | 2035 | 600 | .2948 29592 | .245 [.233) .., | 1967 v e - —
A We[D | G| 2200 | 46 | 011|227 | 73] [60 [.002 | .255 | 2060 | 535 | .2623  .9673 | .au7 |.235)° " | w967 | | E o |z
HAY RIVER SHALE SE |I | G | 2m5 | 50 | .010 | 2171 | 66| 17 | 67 | 002 | .293 | 2678 | 600 | .2240 975 | .286 |.274) oo, | 2612 | ... 5| 0405 | 15926 | Z+te
1D |D | G | 2m5 | 46 | .010 | 2174 | 73| W | 60 | .013 | .29 | 2685 | 535 | .1993  .9807 | .288 |.275) | 2612 i = = |
éF | I G 3350 51 010 | 21711 65| 17 | 68 012 «355 3282 600 .1828 .9837 2349 1.337) ~mme | 3217 . 5 .063 9603 %
16E | D G 3350 L6 .010 | 217 73| W | 60 013 | .35 | 3290 535 | ,1626 .9870 | .351 [.338) | 3217 il z 2 N
% |I | G| 400 | 5 - | 2am | 65[ 17|68 | .012 | .19 | 3932 | 600 | .1526  .9886 | .Alk |.h02) ,.. | 3867 — 50 | .0655 | 992
‘ E 17F D G 4000 lbé .010 217, 73 1L 60 .013 421 39Lb0 535 91353 09909 .hl7 JtOLJ 3867 765 °06h 11953 X = Horizontal distance from well to shot point. '
SLAVE POINT 8H | I G 4765 51 010 | 2171 65| 17 | 68 011 481 L4697 600 1277 .9919 L7 .h66) 1467 L4632 P d = Well geophone depth megsured from well elevgtion.
- 118G D G l&765 h9 011 217 70 b 63 012 483 4702 535 .1138 09936 480 ohéejj ' l‘632 - 199 009 20947 :5 : g'efl:;heofzesbme.levcfo between shot and elevation daty
o . e ifference in ion between n vation m. .
MUSKEG 91 | I G 4964 51 010 | 2171 65| 17 | 68 011 490 4896 600 .1225 9926 486 |LLT5) ,mpe | 4831 1M126 - 2 Be = Difference in elevation between well and shot point.
198 |D | G | 496k | 50 | .011| 207 | 69| W | 64 | 011 | .492 | 4900 | 535 | .1092 .99k | k89 |.478) | 4831 | " 36 o175 19200 L e St O on datum
" METHY W |I |G 5300 52 .010 | 21711 6L, | 17 | 69 | .01 | .508 | 5231 600 | 1147 <9935 | .505 [.b9L) , o 5167 10460 D2 12 Zede = Well geophone deptn measured from shot elevation
o 20I | D G £300 - 40 009 | 217 791 1 | 5S4 013 2510 5246 535 1020 .9948 » 507 .1&9&) s 5167 348 0195 | 17846 s = S?rci:hf Iin;e travel path from shot to well geophone.
PRE-CAMBRIAN 1A (K | G 5648 50 009 | 217 66 | 17 | 67 | .011 | .526 | 5581 5,0 | 0968 .9953 | .524 |.513) _,.. | 5515 . : : = 8bserve: ﬁmi fr:r: S geoshone. ;
. x> TOheY = Uphole time at shot or other.surface reference time.
227 |0 [ G| se48 | 41 | .o01| 217 | 78] W |55 | 003 | .529 | 5593 | 535 | .o957 _ .9955 | .527 |.5L 5515 ‘e = Verncal fime from Shot 1o elewation dotam
N - fani = Zf—de'
T = Vertical travel time from shot-elevation to well geophone
=cosiT. -
Te = Vertical travel time from elevetion datum to well geophone
=T ~-1%a -
Ve = Tgpmeos' velocity in consolidoted loyer. =~ .~
Vg = ?Zc— = Average velocity;
- Vi = 2—$=‘Intervcl velocity.
c
— \ -
=op
Seismrographk Service Corporalion of Canada
CALGARY, ALBERTA




APPENDIX .1X A

Page 1 of 3

UPHOLE VELOCITY SURVEY DATA
SHELL KAKISA RIVER NO. 2

ALL TIMES CORRECTED TO SURFACE ELEVATION

X

Surface

—— e e

SHOT POINT ELEVATION . 2173 Ft.
CABLED HOLE ELEVATION: 2173 Ft.

s
dg - ds‘

Cost X T = Te¢

UPHOLE. TIME (1s)= .004 Sec.




APPENDIX
Page 2 of

UPHOLE VELOCITY SURVEY DATL\
 SHELL KAKISA RIVER NO. 2

k4

ALL TINES CORRECTED 10 SURFACE ELEVATION
‘ fm—Xg .

Surface

- —

SHOT POINT ELEVATION - 2173 Ft. .
CASLED HOLE ELEVATION: 2173 Ft.

UPHOLE TIME (1s)= 00, Sec.

SHOT P T REC.NO.
i

tani ! cosi
;

e ‘ 130 | 20 | | 1.2500| L6247 |
& i ,6250! .8480

-4167] 9231 |
:3125: 9545

(NPT VRS SRS PEVSRRRS PRI IR ks
: ]

j|




"UPHOLE VELOCITY SURVEY DATA
SHELL KAKISA RIVER NO. 2

ALL TIMES CORRECTED TO SURFACE ELEVATION

Surface

SHOT POINT ELEVATION . 2171 F&.
CABLED HOLE ELEVATION: 2172 Ft.

Xs
dg"ds

Cosi - X T = T¢

UPHOLE TIME (ts)= .,004 Sec.

APPENDIX X A

- Page 3 of 3

SHOT p.,Tszscxn‘o_ . | teni i cosi

I 2B 2.2727 4028

8065 778k

-8979 |
L9432
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LPPENDIX Il

SHOOTING PLAN

SHELL KAKISA RIVER NO.2

60°-6'-17" N.LAT., 118928

-30" W.LONG.
~SD  EC ;

= w4

LEGEND:

O WELL SURVEYED.
O SHOT POINT.

o GEOPHONE,
SCALE : 1 IN. = 200FT.




CAPPENDIX A
Page 1 of 2

ELEVATION CORRECTIONS
SHELL KAKISA RIVER NO. 2

REFERENCE HOLE W G
HOLE ELEvATION 2172 Ft.
GEOPHONE DEPTH : 118 Ft.

- GEOPHONE ELEVATION: 2054 Ft.

!

|
.
- 4 hJ
REFERENCE
GEOPHONE

ELEVATION
DATUM

S P o-ELEVATICN |7y ' - : ‘ cos e ! tr

I-217L Ft. | 1A. 50 | 2121 | 25 67 | .3731 | .9369 | .0l _
L9402 | 0L
9402 | 014 |
3623 | .9402 | .013 |
3731 | 9369 | .013 _
25 66 ____3]88 .9352  .013 |
251 66 g ,37831 .9352 | .013
25, 66 ozvasQ_L_.9352‘;eo_12
2120 - 251 66 | 3788 ‘_.,9352 012 | .

219 © 25 65 | 3846 | 9333 ..012 |

) S P DHP U

P

I

L7450 ¢ 015

3 R . SR T

K-217l Ft. e 1 2021 ' 60 67

}
|
|
I
I

| , !
{
1
i
——

-8955

4
T
i
|

|
=
i
|
|
i
|
!
i
i
!

S T




APPENDIX MIA
~ Page 2 of 2

ELEVATION CORRECTIONS
SHELL KAKISA RIVER NO. 2

REFERENCE 'HOLE: B

HOLE ELEVATION. 2173 Ft.
GEOPHONE DLPTH: 118 Ft.
SEOFHGHME ELEvaTION: 2055 Ft.

tLEVATION
DATUM

[ I
CRF -ELEVATICN ST X dq TAN 2

|
!
D-2174 Ft. | 124 | | 212 25 | €9 |

S _—— e

« 691 .3623 | L9402 |.Cl4 013
] 1691 .3623 | .9k02 .013 .012
D73 3425 | ,gf._él ' .013 . .012
2128 25 | 73! 325 |_gu6L Lo .013 |
2128 35_ 'Q .3425 | 9461 | .0l | .03
, 17FL 46 | 2128 25 73 3425 | .9u6l :.,o:.u .013

Tlaee| 49 | 2125 25 | 70 | 3571 | .98 013 | .012

U - i o ‘ . - et o ——— AR SR

| 19H| 50 | 2L ‘1_ §9 3623 | .9L02 |.012 ' .0l
‘l 201 | 79 | 3165 @ .953L | .04 | .013
) 2133 '25 | 78 | .3205 | .9523 [.0Lk ' .013

r

;
|
|
{

i
i
\
1)
i
!

4_7 R
e
Lo
| .

|
|
}

i
]

|
i
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REFLECTION IDENTIFICATION CALCULATIONS
: SHELL KAKISA RIVER NO. 2

T, = 2T, + Tt

SHOT POINT = A
RECORD NO. = 4D
ELEVATION Q71 Ft.
. ELEVATION DATUM = +. 2055 Ft,

Ve = 6400 Ft./Sec.

= 36 Ft.
= 80 Ft.

160 Ft.
.025 Sec.
.006 Sec.
.031 Sec.

APPENDIX VI.

FORMATION

Te 2Te

VA

HAY RIVER LIMESTONE

HAY RIVER SHALE

SLAVE POINT

MUSKEG

METHY

PRE-CAMBRIAN




VELOCITY TESTRECORDNO. . .. /%6 .. . ..

WELL GEOPHONE LEVEL .. . <765 .. FT. (KB)

| -t -
|

SP. o _CHARGE>/r . DEPTH «7..  FT.

-

1
‘o 29
G~

.

VELOCITY TESTRECORDNO. .. .. 97 .

L‘

Ry A
i
[}
) .
]

WELL GEOPHONE LEVEL . #9244 . FT. (KB

|
i

S?.. /. CHARGE /% bDePrH 5/ FT.

2

VELOCITY TESTRECORDNO. ... /24 .. . ...

WELL GEOPHONE LEVEL ... #9244 . FT. (KB

SP. o .. CHARGE °/# DEPTH 5©.. FT.

VELOCITY TEST RECORD NO.;.,. LOT

WELL GEOPHONE LEVEL . 5200 ... FT. (KB)

. . . SP.../ ..CHARGE 7/& . DEPTH 52  FT.

VELOCITY TESTRECORDNO. . 241, ...

FI. (KB)

SP.._.4 ..CHARGE 272 DEPTH 5. FT.

\

VELOCITY TESTRECORD NO. ... .2/ . . ..
s o

WELL GEOPHONE LEVEL .. J¢#%. . .. FT.(KB)

SP.. 0. .. CHARGE./ % DEPTK </.. FT.

N
VELOCITY TEST RECORDS
M/ . SHMELL “KAKISA RIVER NO. 2 -
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