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Thie report preceats the iaterpretation of apprenimately 199 milee
of solomic contrel obtained duriag 1968, 1969 aad 1970 Seor Gedles
Oll aad Goo LimMed ia the Colibets vegilen of the Nerthweot Terri-
torioe.

The moot vecent chosting, 1969 aad 1970 prejects, was chet by
Caawcet Geophysical Limited; dotalle of the field work and pre-
coosiag for he 1970 werhk lo dlocuseed (a & supploment %o the repert.

The iaterpretation of all of he data was performed by Bowmes aad
Sshalte Limkted of Calgary.

The objocts of the survey were (o provide recenntissanse eoatrel ea
the attitedes of the subourface and later to dotall azeas of eccncmis
iaterest. The geclegical sbjestive was to deflas the pressass ol s

Slave Peiat veef (vent which wa o postulated to pase theough the ases.

The bulk of the data wa o dequived by 300% chesting tochaliques bt
the last stage wae tahea with (009 coverage o improve the dan
seselution cad to sosist (a the deflaiticn of westhoring lagivet low

The quality of data vasied fvem very poor to goel and wes emally
o function of acar surface conditions. Coed dotn wao chtnlnd lo

eawesthered aress wheress the dots detericvetnd marindly areend
surface or nshr surface dselange pattores.




The resuits of the intesprensticn are cendensed on & sulte of selected
strusturel and lsochrensl maps. Move detalled cboervations cs be
made from stzusturel and lsachrenal record soctions preduced from
the flold datn.

Salisat interpretive aetes arve:

<.

A dominant styesturel fold pesees north-couth hrough the cast
olde of the azes with anial deprecsion ssted in the cast eeatral
secter of the aves.

Te the weet of he foid, dipe at all levels ave %0 the west late &
vegien charecterised by samerees small losal sasmalies, he
gonsele hao ast been identified.

A sember of deop seated sasmalies ave found at Slave Pelat

level throughout he map ares. fSome may bo asseciated wikh
Middie Devealan reefiag, however, he lach of otreng pro-

Slave Pelat information prehibite the sclection of these related

te resfing from these ressiting frem carly strustural deformation.

The Jesa Marie sene containe & number of strong pesitive
ssemalioe aloag he line of the feld system meaticasd sbove.

Overiap caused by thrusting o perhape seofiag ase the iater-
preted euplasstions,

The Missiosippian sestion thine to the northesst with several



marhed odges pesitioncd. Ous may be related o the edge of
e Debelt (contral map aves) while snsther can be traced
sloag the nertheast corner of he map and may have origla at
Pekiche lovel.

The secom meondaticns include teosting of the Pekishe edge strustures
ond the consideration of & doep %t in the senthera part of the map
avea.







Selomie refiection surveys were conducteod during 1968, 1969, aad
1970 Sor Gobles Oll sad Gas LimWed of Calgary, Alderie ia the
Celibota ares of the Nesthwest Torriteries.

The dats was interpreted by Bowman and Schalte Limited.

The 1970 shesting was performed by Canwest Geophysical Limited
and the detalle of the flald eperations and presessiag are lasleded oo
a supploment to this repert.

The prespect (s situated (a the seuthorn Neosthwest Torritories seme
forty miles serth of the Britich Columbia -Nerthwest Torziteries border
aad on a prejection of the Petitet-Celibeta tread. Aceoos to the area

® wes gained by travelling nerth of the border aleng the Simpoea Trell,
thea weet via wiater tralle inte the preject ceatre.

Geesloglcally, the area (o situsted on the west flaak of the Tathiiss High
asd oa otrike with the nerthera prejection of the Ketche-Petitet Roeof
Complex. The Celibeta gas welle to the seuth represeat the closest

predestica.

Surince topegraphy ia the ares consiots of a high land form ia the serth
ond cast drained by & major surface dralannge pattera which dente the
laad foran aad rens scutheast then south threugh the arvea. See General-
{aed tepegrephy, Enclocusre I, theve 1o some pesitive conformity of the
ourface with uaderiyiag structural coaditions.
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3. QMRCTIVE
The cbjective of the selomis surveylag was to provide detall and vecen-
aalsssnce contrel oa the attitedes of the sudsurface with emphasis oa
he habdits of the Save Peiat and/er Middie Devealon dolomites. la
chronclegical order the odjectives were:

i 1968 - Teo previde reccnnnicsanse coatrel 00 dofine the presense
of a poostulated exntension of the Colldetn (preper) sasmaly.

3. 1969 =  The chert survey was to dotall aa intevesting Jeaa Marzie
otzucture ia the sertheastera part of the area.

3. 1970 -~ Fizet phaoe - To dotall twe areas where previeus recea-
. aslssance centrel had revealed intoresting anemalies ot
at dopth with he intent of selecting & drill olte to tost
one of them duriag he 1949 - 1970 winter sotsen.

. 1970 - Ssecoad phase - Te detall several other leads ia varicns
parts of the area and to gather sufficlont information for
aa early 1970 - 197] winter drilling pregram.

Ia the beglaning, the primary geelegical cbjective wae the Middle Devealaa
carboattes. Later, otructurel foatures assecinted with the Jeaa Marle
drew (aterest 05 well. Finally, the precence of & Pehishe equivalent
peastrated by the Gebles ot al well ea the weest slde of the ares suggested
that this sens should be conside red ia addition to the ethere.

. The object of his interpretation wae to collate the data and present &
goological interpretation of all sesuite.




The resulte are presented in three-dimensicnal form on & sulte of
feur structural contrel mape, four (sochronsl or time-interval maps,
and a syneptic interpretive map.

The basic data fyom which these maps were derived are strusturel
mede record sectioas of sll sheeting performed. The sections can
bs used as a move dotalled stedy of the seismic ovidence and there-
fere form an integral part of this repert.

QUALITY OF DATA

The quality of data can be directly related te the portien of the ares
censidered. Prefiles ia the higher surface olovations not dissected

by drainage patterae offer encellent recerdinge; preofiles taken in the
higher surface areas acar drainage pattoras show deteriorvstion of
seflection quality; prefiles mmbet ia the surface low areas are generally
iaforior aad are strusturally @isterted by uncompensated weatheriag

The second phase of the 1970 shooting incorporated loager spreads with
400% coverage and the imprevement was considered significant. Not
ealy were better drift contrel values afferded by the longer spreads,
bat the eahancement of the deoper events by lacreased stach sllowed
better reselution of the pre-Slave Pelat sense. It is recommended that
these techaiques be lacorporated late aay future pregram and that the
percentage stach be lacreased wherever dos; reselution lo sssential

to the edjective.
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The erigiaal indentifications tagged te the ovents were dased en the
entsepelation of Seaigram covselaticns frem the MeDormeott Trout
Labke well to the seuthesst. Fellowing the drilling of the Gebles ot

al Colibeta well ea the west side of the ares, and the relense of the
veleocity survey, the original indentifications were gonorelly confirmed.
The enception was ia the indeatification of the shallew eveats whese I8
was found that the pestulated Slkinal herisean was merve seadily asse-
clated with the Pekishe equivalent ia the Mississipplan sad that the
fizet enorgy noted oa the daad wae predably related to the tep of the
Misslsoipplan.

The pesition of the basement frem the integrated seale log can be
placed at & time of apprexmimately 0. | secead bolow the Nlave Peliat
plek. Neote that selamic choeck shooting was suspended at the 8,000
foot lovel just above the Elk Peiat delomite.

The precence of maultiple enorgy cannet be readily detected oa the re-
oovd sostions. The streag reflection cootficionts offored by the
Miosisolippian unesaformity previde a sericus threat siace the trans-
mission losses sutfered by such a reverberatory system are much
Jlese thaa the attenuaticn of primary refloction ensrgy a0 (t travele
dowa through the section. The perieds of the multiple with surfase
as upper cloment and the uaconlormity 80 the lower appronimate 0.9
seconds depoanding on clevation of either eloment. Fevtusately, the
velecity discriminntion (0 great botweea primary and maitiple and the




300% otachiag hae besa genervelly suscscaful la attenuating the mal-
tiple enorgy as witacssed by the lack of velesity dipe asseclated with
severe changes ia surface clevations.

At times the streagth of events bolow the measared basement (?7) lo
dioturbiag bet since similer attitudes ave net ideantifiable withia the
seflection section sense of intorest, these events ave discounted.

Comparisea of the Slave Pelat Strusture, the Tetehe to Slave Polat
intorva and the Pekishe to Slave Pelat laterval suggests that the basie
strusture native te the Slave Poiat has beea cosentially unsiteved threugh
time with the enception of geatle west tiltiag. A promineat aaticlinal
trond entere the ares ia the seutheastera part of the map, is interrupted
by the preseace of miner axnial depreseion ia the sast contral secter,
aad regeine strength in he sorth caet. Te the west of this prominent
trend, woot flank dipe prevall ustil & series of unuoual, lsslated, high
asd low asomelies are (atercepted. The genesis of these snemalies are
sahknown bet the small (eslated lowe seldem have much iatervel sepport
and caa be downgraded oo weatheriag lowe. The high epets, however,
are asseciated with ervetic dips which sometimes imply wplift and
pevhape thrust fauiting. The Gebles ot al Ceilbeta test site was selected
on one of these anemalles and falled to find economic preduction.

The configuration of the Joea Marie herissa, where it can bo mapped
20 & continueue reflection, lo slmilar la form to that of the Slave Polat
encopt that the amplitudes of the castern bigh trend has lasreased at thie
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level. A fow miner anial closures have beoon suggested, but for the
meet part, the anticline caa be described as & nerth plunging sati-
cline entering from the seutheast corner of the bleck, weahoning inte
oa anial depression (a the coot ceatral part of the azres, growiag la
amplitude to the sorth agala and haviag exit to the Gebles land as &
seuth plungiag anticline.

Aloag the cast side of the asaticlinal trend, reflection charaster aad
ceatinuity suggests the intersuption of the Jeaa Marie eveat, while
sleag the culmiaaties the character and continuitly iadicates an in-
erease (a the thickness of the Jeaa Marie. The incresse in ampli-
tude of the structure and the reflectien disceatinuity may either be
sttributed te miser thrust faulting (preferred) or the addition of
material, perhape by seefiag. A remarimbly straight line coa be
drawa coanscting the peints of disseatinuity and readily defines the
direction and pesition of the tread.

The Tetcho horisen wae mapped laitially to serve as & chech on the
strectural corrections computed. The presence of gress ameunts of
sneompensated weathering ia the firet sheoting emphasised the need

for leechrensl study to verily desper structures and ia particular to
measure critical sast dip. The structural ferm of the Tetche io
similar bat with reduced rellef to that of the Jean Marie and lo trend-
less and diserganined Ia the westera part of the area. The Pekisko to
Tetche Interval was made to ideatify the degree of draping of the Tetche



ever the underiying Jeaa Marie or Slave Pelat strustures. It can
be seen that Tetcho drape structures are siganificant and thet theve

is some migration of this type structure to the sast.

The Pekisho map was prepared after the identification of the Pekiske
equivalent ia the Gebles ot al Celibeta well. The event cea be traced
continueusly throughout the seuthera part of the preject but ia the on-
treme northeast the evesien of the Missiseippian cuts late the Pekishe.
The streagth of the evesien is prefound la places and escarpmeants are
\aterpreted. The aerth end of Line § and the serth end of CW 10 give
encellent examples of this type structure. The defiaition of small
strectural closures ot other areas la the extreme north, where the
Pehisko has probabdly beea almost completely preserved, could serve
as relatively lnexpensive eptimam drill sites to test the petential of

the seae.

The syseptic latarpretive map hae been prepared to show the lecations
of the more lateresting structeral and loochrensl forme. Ia the case

of the Misslssipplan secticn less areas, the lines have been drawa
between pelats where severe dips have been noted. The remslaing setes
tdentify numercus elituations where anomalies cannot be adequately de-
fined by mapping or where faulting ia the uppor senes have aot been
identified by other display.

¢. CONGLUSIONS AND RECOMMENDA TIONS

The results of the interpretation are considared reliadle and theoe
oboervations can be made:




The ideatifications of the various eveats have beea verified

by dizect tie to a stzatigraphic test.

The ameunt of cconomis section preserved ander the Slave
Polat eveat o la the opder of 0. | seconds (a the vieialty of
the Gobles ot al Cellbeta well. Stedy dees not indicate much
additionsl section preserved elesewhere.

S. A prominent asticlinal anemasly plunges frem the south inte
the cast central part of the area frem where the axial dipe |
severt to the north; the anticline leaves the Gebles blech as |
s sorth plungiag anticline . |

. 4. The strength of the anticlinal anemaly reaches & climax at
the Jean Marie level where reflection divergeacies indicate
either overiap by thrusting or section builde; due to reeling.

S. The western part of the sres (o characterised by numereus
leclated and trendless high snd low areas. Seme faulting lo |
suspected at Slave Pelat level oa the asemaly drilled by the
Gobles ot al Celibeta well but this was ot verified by the well.

6. Nume rous sther Slave Pelat anomalies have deen suggested
threughout the area, some of which are co-lacident in place
with shallower festures.

7. The Misslssipplen sectien thins to the ncth with several pre-
. nounced section loss arcas indicated. The seuthermest io
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FINAL REPORT
on the
CELIBETA LAKE AREA

by
CANWEST GEOPHYSICAL LIMITED




The following seismic reflection survey was conducted
by Canwest Geophysicel Limited for Cankes Gas Company.

The project, Celibete Leke, was situsted spproximately
One Hundred and Sixty (160) miles north and west of Fort Nelson,
8ritish Columbis in the Northuest Territories. Party hesdquarters
was loceted in Fort Nelson and the field cemp wes locsted on the
project.

A totel of seventy and one-helf (70.5) miles, consisting
of Lines 1 through 15, wes shot by two recording crews. Party #32,
an analog crew, shot Lines 1 through 9 from Januery 6, to
January 15, 1970. Party # 23, e digitsl crew, shot the remsinder

Plus portions of Lines 8 and 9, from March 3 to March 5, 1970.

OPERATIONS
A. Accessibility:

Access to the project was gained via the Winter Tractor
Road which extends north-ssst from Fort Nelson, British Columbia.
The project lies spproximately twenty (20) miles west from the
roed at e point spproximately 140 miles from Fort Nelson.

8. Topography:
Tha terrain of the project comprised meinly bush-covered
gently rolling hills. The maximum relief wes 550 fest.




C. Surveying:

Survey control was obtained from work shot during the
winter of 1968 - 69 snd s wellsite located st 60° 25' 07.5" N.
Latitude and 122° 27' 55.0" W. Longitude.

Verticsl end horizontal tiss were meintained st $ 2.0 Pt
end ¢ 100 ft. respectively, utilizing s Wilde T1-A Theodolite.

Moxinge olevetinn =tasuftered wee 1866 Fi. ASL ot 8P 191

Line 1 eng @ minisus 20N ue o7 19% fr, ABL at 8P 167 Line 11.

0. Orilling:
Fourteen drills including 3 conventionals, 4 Sewells and

7 top drives, wers utilized to drill the shot hNales. Or) Livh e
generslly poor with gravel in the northwast portior @ rodt .
the southesast portion of the project. ¥ /i water VWSF S e
water to the drill units.

E. Recording:

The instrumunts utilized by Party # 32, @n enslog crew,
consisted of 2L GeoSpece 111 smplifiers and an FM 1i0-9 tepe
trensport. The filter wes 20 - 98 Wi,

The digitel crew, Party # 23, wes equipped with 2L OFS 111
B8inary Gein emplifiers and e TI-508 tape transport. The filter wes
12 - 124 H3.




The geophones, utilized by both partiss, were Mark Model
L2 - 20 cps.

The recording parsmeters sst up by Party # 32 wers
determined from previous work in the area. These wers found to
be unsatisfectory so the parsmeters utilized by Party # 23 wers
modified to include s longer spread and larger gap at the shot
point (Ses Recommendations).

The field recording parsmeters for both psrtiez sre as

follows:

PARTY # 32 PARTY # 23
Type recording 300% split spresd 4LOO% split spresd
Geophone group center intervel 150 ft. 220 ft.
Shot point interval 600 ft. 660 ft.
Geophones per trace 9 9
Geophone spacing 15 ft. 25 ft.
Geophone pattern length 120 ft. 200 ft.
Spread length 1725 ft. bi-lstersl 2640 ft. bi-lsteral
Two hole peattern spacing 60 frt. 60 ft.
Hole depth L0 rt. LS ft.
Oynamite charge 2.5 lbs. per hole 5.0 lbs. per hole

The record quslity for the project wes reted as fair to
very good.

F. Computations:
Dstum corrections wers computed utilizing s horizontel




reference plane of 1,700 ft. ASL and & datum velocity of
9,000 ft./sec.

In eddition, a delay-time correction was computed with
the following formulae:

OT = -Tuh + De/Vr -f(T, - Tuh) and f = Ur - Vo

-1
CosSin %g v
1

r

OT = total delay time
. f = LVL time factor
’ . (_ Vr = replescement velocity, 9,000 ft./sec.
Vo = LVL velocity - approximately 6,000 ft./sec.
V, = 9,000 fest/sec.

‘I’1 - V1 intercept

De = depth of shot
Tuh = uphole time

G. Processing:

The fecilities of Canadien Magnetic Reduction were
utilized for the processing of the data.

The normal moveout curve wes derived from the monitor
records and it proved to be satisfectory. ‘




Peper varisble-density galvonometer sections, filtered
and NMO-corrected, were prepared for each lins in common depth point
trace gather form. The polerity of the data shot by Party # 23 wes
reversed to meke it conform to that of Party # 32.

Structure values for each shot point were derived from
the weathering corrections (See Computations) and the monitor
records. These values were spplied to the trace gathers. For the
majority of lines, it was necessary to interpolate betwsen se¢versl
shot points, where the 9,000 ft./sec. layer was not psnetrated by
the charge, to obtain structure values. (Ses Recommendations).

Due to the two parties using different instruments end
filter settings, a bulk correction of 8 ms. was added to the date
recorded by Party # 23 enabling the finel sections of sach party
to be timed-tied.

The trace gathers were edited and stecked, yislding finel
300% snd LOOX sections of a structursl nature.

The following processing parameters wers used:

1. N.M.0. corrected

2. Filter 0.0 - 4.0 12-18/60-66 H3
3. Trece gahters

L, Steck

TIONS
Oue to the depth of the low-velocity leyer in meny perts




of the project, the 9,000 ft./sec. refractor wes not penstrated b
the charge on seversl lines.

To overcome the resulting lack of weathering control, it
would be sdvisable to shoot future work in the sres with s larger
gep st the shot point and/or e longer spresd length. Also, e closer
field check of the data should be maintsined to ensurs that
penetration of the charge to the spproporiste refrector is

sccomplished.

Respectfully submitted by
CANWEST GEOPHYSICAL LIMITED

REL : MM : mik Mervin Heyduk




1.
2.
3.
b
S.
6.
7.
8.
9.
10.
1.
12.
13.
1.
15.
16.

APPENDIX I
STATISTICS

Totel number of profiles
Total number of shots

Totel number of miles

Total dynemite used

Oynamite used per shot
Oynemite used per profile
Totsl ceps used

Ceps used per shot

Ceps used per profile

Totsl recording hours, field
Total recording hours, driving
Total recording hours

Total number of holes drilled
Total foctege drilled

Number of ft. drilled per hr, field

Number of holes drilled per 10 hr.
dey

Orill hours, field
Orill hours, driving
Totel drill hours
Rock bits used
Insert bits used
Number of feet drilled per bit
Totel bren used
Totel mud used
Weter truck hours
Oozing hours

Survey crew

594
598
70.5 miles
L,4L35 1lbs.
7.45 1bs.
7.48 1bs.
1,307
2.18
2.20
105.5 hrs.
41.0 hre.
146.5 hrs.
1,232
51,459 fest
59.5 fest

1.3
863.5 hrs.
367.0 hrs.
1,230.5 hours
19
353
138.0
2,800 1bs.
5,300 1lbs.
526.5 hours
76.5 hours
176.0 houre
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