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REFLECTION SEISMOGRAPH SURVEY

WRIGLEY - REDSTONE AREA OF NORTHWEST TERRTTORIES

1962 HELICOPTER CPERATIONS

Skell Oil Company of Canada, Limited
Northern Division Exploration |
Edmonton, Alverta. Jemuary 8, 1963




WRIGLEY-REDSTONE AREA, NORTHWEST TERRITORIES

Permits #3223#322h, E/2 #3225, n/2 #3236, w/2 #3227, B/2 #3228, #3250, #3251.

In complisnce with Section 54 (1), (2)b of the Canada Oil and
‘Gzs Land Regulstions, the following is reported in regard to a geophysical
expleration program ‘perfqrmed. with the aid of helicopter operatioas, on

the subject permits end surrounding area.

Summer Program 1962

o The prospect l:.es in unsettled countmr west of the Mackenzie
River and centred about 90 miles north—northwest of Wrigley, h.H.T.
- Work was conduc‘bea between latitudes 63°251 North‘ and 64° 481

North and between Longltudes 124°21* West and 126°15" West.

‘ DA‘I‘.E. OF SURV"“Y‘

Brush cuttlng was begun on Sune 13, 1962, drilling on June 15,
and recording on June 26. | |
‘ Brush cutting was term:.na‘oed on Septemoer 12, 1962. drilling
‘on Sep‘bember 16 and record:mg on September 19. | |

The recording crew was shut down ‘between July 28 and Aagust 15
because of lack da helicopter, and 580 'bha.t drilL would estenlish a lead

of holes drilled.

' PRODUCTION STATISTICS:
| Appro,dmate ac“ee.ge. 1,050, 000.
Miles of Traverse: 181. |
Number of Reflection Profiles: 362.

-




. Humber of Befro.otioo‘?fofiles: 19. |
Huber Of Holes Drilled: b5 | |
 Number of Holes Attempted but not Completed by Drills: 28.
“Humber of inles Cleared: 197« |
FIEID COI\IDITIOBS*
Surface Outcrops: | | s
Surface forma‘tiOns generauy consisted of thin deposits of glacia.l o
| till, sand, g;ravel and muskng, underlam xnostly by stmta of the Cretaceous |
a:*e, except for the north-central aresa wiere near surface deposit&- of tne
Ter‘c:L..ry age 'irere encountered. Wherevwer the progran lines approached toe
Mackenzie Mountains, Paleozoic formations were intemittently ~?ound acar
the surfa.ceo Throughout rost of the ares permafroSu was enoountered a:h

a‘ocmt one foot 'below sarface. |

Type of Te*rain. |
Elevatiozs range from about 180 fee-b to 2300 feet above sea levele -
The Mackenzie Hountai.ns are 1mmediatel} 'bo the west a.nd BUBerous streams
' .dra:.o ~enerally ;.ortneasterly mto he "«ackenzie River. 'Fne terram is q_uite
| mgge& m the vicin ty of ‘che Mackenzie ‘«ioun‘talns- -
Available Roads :

Thez'e were no roads availa‘ole into the m'ospect but this ves ite
mateual since the oPemt:.on was airvorme except alcng the Mackenzie R:Lver
'whgre some barge and canoe tmnspo*tation was utilized.

 Vesther: |

Typical summer iea.‘cher prevailef’ throuéhout the o,peration. I&ibht

'_'fteﬁipératures began a;:proaching the :-eezing pcin* towards the end of tbe

- surveye .




FIELD PROCEDURE:

Drilling:
Qe | ?ormations:
Formations encountered during drilling included muskeg, clay,
sand, gravel,‘ ‘shele, sendstone and limestone. |
be HoOle Dep’chs:
Hole depths “ranged from ten to £ifiy feete. | Average hole depth
was about 37 feet. | | |

Coe C&Siﬂg:

Fo cesing of holes wes attempted.

Drilling \Equip@@hent :
Two Mayhew Model 50 portable drills emd four Carey Model HHP
portable auger drills were brought into the pronect although due to var‘-‘
ious mecha.nical ‘breakdowns tae number of drills in the f:.ela at any ome
time was uswml]y less than sixe. C‘ne of %he Carey driils was redes:.gned to
use a ‘;olksvagon motor. o | |
Gcrman-ﬁupp and Moyne pumps were used for nmd circulating. Bits
used were fmger and rock type. Bit size was usually 3=1/8 incaes.
e. Driiling Problems: | |
Drilling was very difficult in gravel and candstore, particularly ‘w“heré‘
 the latter was | sfattered. At clay‘locations, arilling wes couperatively casy.
‘Recording: | | | |
ae Procedure:
Seismic surveying was perfomaed using the continuous profile zethod
on & 2k trace recording unite Shotpoints were located at the centre of 5280

foot instrument snreads cona...sting of 24 seismometer groups spaced 220 feet




b

apert with the distance from the shotpoint to closest station being 220

‘feet. Two seismométers per statioﬁ‘we*e used, ini*iaiiy wiﬁh-a".Separa-'-'vf«v
don of from one to f:‘we fee’c., but after August 25 with & separation of
30 feeu. Usually only one hole was drilled per shotpoint._ A fev vsnot-v
- points were d. ~llled usmg patterns of three holes at whatever distance
the drilling crev coruld separate the holes vhen moving the drills by
hand, usually less than 30 feet.
- be \We‘athering Spread.s: | ‘

In most cases sufficlent first breék‘inforﬁafidn was obtained
from the spiit shot normally obtained for reflectiOns.. A few shots'uefel
taken vith the shotpoint at‘eitner‘station‘l or 24,;vheré thé:&gpth of
the wea.thered layer was deep, as on Line 106. - | |

“c. Influe'nce of Hole Depth. | | .
: Generally holeb lcaded at 20 i‘eet or less produced very poor. ,
to nd‘reflections. at e depth of acout 30 feet results could be generally
R : obtained. In some cases near 'b.xe mountains, & on Lines 104 and 105, no
results were obtained ‘:Ln ‘the deeper holes. ' |
‘&. Charges: -
 The charge loaded per hole for a reflectigoﬁ record wa.s asuall,;
abou~ i5 pounds. |
e Type Amplifier, Filter Setiing, Etc.:

Amplifiers used were the Goneral Geophysical Compé.ny&ﬁ model,

wi‘th seismome‘bers manufactured by Electrotechnical Labse N
| Unmixed incoming emergy from the shot was simnltanecusly recorded
‘o‘n .éagnetic tape thm1gh & General Geo;physical Compe.ny Geocord recorder, and

monitored to prcduce a é:dnventional paper record, The incoming energy' ves




. 5‘.
filtered throu,,gh 8 le33=75 filter a.nd a.utomat:.c volume control anplled

was one way fast.

Ac almost every shotpo..nt the energy recorded on ‘cape was played
back to ensure that the tape sys’cem vas working mroperly.

~ Traces number\l to 24 on‘che record‘&:cre connected to the core

resmndina stations of the iﬁs‘brziment spread. Trace 25 ip,dicated‘ the sho'c
bresk 2nd ‘che release of the frout end suppress ion. Trace 26 indicated the
‘upnole time from the shot level to a seisnometer placed on the surface a.bout
Pive feet from the hole. Trace‘2"{ indicated a 100 cycle per second timing
s:s.gnal with tne frequency m:,rived from & standard "uning fork.

The moni‘cor record vas recorded a.-b a speed of one foot rer second.

Surveying: |
| Smeying was performed using e Wild TIA theodo :te, and spreeds.
. Wwere :n‘.aid‘ % using a calibrated chaine Where the program lines were removed )
\ fz“'om‘the Mackenz‘ie Rive.f horizonftal and vertical control was established
fron e:-.tner government topograph cal sz:ations located on mountain tops or fron
] tellurome'ber s.,ations exterded orto the lmes by e Shell 0il Company of Canada,
survey partye o
In rumeing horizontel traverses & discrepancy of about 800 feet
was noted beﬁfeen vork that originated from the Mackenzie River survejr nete
work. a.nd‘ work that tied to tne govermsent 1'§op0graph‘ical stations‘.

Various differences in elevations were encountered wien work that

~ tied to the Mackenzie River survey petwork was compared to work that tied to
the tomgrap..;i‘,al survev s uatlons and o0 lake elevetions. Indications ave
_ that the topographicel stat:.on and lake eleiratms could be quite a bit in

eIrT0T -




~ OFFICE PROCEDURE:
| Weathering Corrections:

First ar rival surface o surface times were plo"ted con"'inﬁously oﬂ |
rectilix.ear paper for e...ch p*ofile shote Very little vy matnrial (essumed to
be 2000 feet per second) was presente. The lowest refracted ve,ocity (Va)
measured v'a.nged ‘..rom about 5400 to 9600 J.eet per second. The second‘ refracted
veloc:x.ty (V3) ranged from about 9200 to 13,900 feet per secOnd.

In many. casges where shale oz sandstone‘ 'was near the surface‘ the V,
. wes not apr:arent and the upnole tlue method was used. Elseﬁhere ‘che two layer
method of weathermg corrections wes usede | |
| | In the no*bnern pe.rt or ‘che area 'bae spread was not long eanouéh

‘co ob-tain penetration to the V_ 3 Layer, even when the bnotpoints were loca'hed

at stations 1 or 2k.

Velocity Deta:

Wave front cherts were used to correct for siep-out times and events

were plotted in tinme.
| Whera migratlon of reflectlons was neceusary, 2 dip cha:t usmg a
oonutant veluc.g*y cf ll,OOO\;eeu _y“ second to the Hume reflection was employed.

| For migration of deeper events & constant velocity of 20,000 feet per secomd below

| the 1:.0'0 of the ume was useds’
C‘-rosg- ectlons, Mapa, Etc.:

“The interpreterin the Tield establlshed correlstions of reflect:\.ons
on tha bvest zonitor record obtained z,.t each aho‘cpo:.nt. Tne custorary wea‘tger- ‘
ing delay time and elevation correction to & datum of 1000 feet zbove sea level
were apg;ied 2t the shotpoint and et s‘bations 12 and 13 using a correctiﬁg

#elocity of 10,000 i'eet per ‘second. A.‘!:nos‘.t.‘every monitor was shot with the




. ‘ T;
Sele33«75 filter which was used es & base filter with fllter correction of
ZEeTO. |
When the magnetic tepes arrived from the fieldlthey were prOceesed
~as soon as‘possible. The‘monitor records usuaily stayed in the field until
.the line was shot. The samé corrections were applied to the tspe as fdr-.the
,ﬁonitor except that correctioﬁs‘were ccaputed for all tracés.' The ﬁapes fdr
each line ﬁere then playéd backvtoproduce a vﬁriable area‘film with siep-out
ébrrections‘also appliea. Tapes were generélly played back in the‘Genéral‘
_Geophyaical Company ﬂlat emplifier which reproduced the field monitor, except
for slight eliminatian of high and lcw‘freqpencies- The variable aiéa film‘
Qas then‘grinted and the priﬁt.used for estébliéhing correlations.
A few of the tepes were pleyed back using the JME emplifier as this
‘")\ - unit gave better fronf end ééntrol- A correction‘of -.010 secogds was‘néces-
sary to tile values fram.thié work to the monitor. |
The dstum values of the mmpped refloctions showed the following

- gradess

sy
e

fair

. pOoY

it
[ 2]

VP: very poor

NC: no cqrﬁelation‘
‘KV: o value

HR:‘ ne reflectians‘

%S not shot

(14

Grades were based on reflection charactei, amplitude, and envelope.



RESITTS
The foliewing maps are‘submittéd -
(1) = t location ‘and‘elétatidn
2y - Imperial time structure
(3) i Vume time structare

(L) Base r‘:—mb:man - top 3Cltlan tim

GRAVITY :

A reconnaissance ;”av1tu survey was conductad in conjunction

wutu a neliconuer a@iSmlC survej during the summer of 1962 in the
urlglev-nads»one Arc«. The gravity ere; WAS chpleueq in l« days
in the periocd from ! ugust 27 to Senteni r‘lS, ‘ at a t*ﬁb when

tnn splsmlu st Urvey was nearvng Cuwnl ticn anﬁ‘a‘ﬁa :ccpter could be

“allocated solaly *‘or‘ the gravimeter cperztor. The survey was conducted

between Latitudes 630051 to 6LOLS! Morih and Longituies 12L40CO! and

12 6015 ' West.

‘Gravity readings u$ing‘a Worden Tic oneer crav*weter wers “ade
at all shot points cleared for the c-tctrr@nz‘seism‘c iré‘gram‘é.nd
also on a line 1n‘;%e Jr‘ble" Area whers  4 2lir ortshadbeenxleared
in thc 19861 n icopter seismic operatians.\ A Bell heli¢opter, operated
foXra ASsociated ﬁeliccpters‘Limited, E&mcnton,‘é‘berﬁa, was used in
,tranSporting uhe‘gravimeter and 0pera§oé E
‘tétal of 35 helicooter hoﬁrs war
éf gravity conirole

The heliconter tranéparted the operator and jravimeter to a

-

station, cff-londed, circled the n whlle opera tor.made his

-

rea ings then picked up the operator and meter and progressed to the




‘next station. ‘Time‘ be‘t.ween readings at consecutive stations 7
at half mile intervals averaged 3 mimnutes. Gravity readings ﬁere
‘u.,ually made at 10 to 13 consecutive staticns along a lfme, then
- the read.hngs woul”’ be repeated at the first, middle and Jsst stations
to detormine the amount of gravimeter ‘d.rift‘. ALl iinss were tied
| ‘tﬁgsther by looping twice between a specific station on different
lines. All loops were made under two hours to obtain good control
the gravimeter drift. | |

Locations and elevations of the stations wer-e‘r‘outinely obtainad
during the concurrent seismic swrvey with a ‘,réild TTA "‘rzeodol:.te.
Vertical and ‘horizontal conu‘rol‘ was established main}.::' i‘x'om the
Méckenzie River survey ‘network‘.

The *ollaw.no is a brief ‘supmary of the correction computztions:
(1) Drift Corrections

Instrurent drift was plotted agal -:st tine ‘each loope.

Treift corrections were interpolated and applied

225 7

the varioua stations. Maximm drilt was
w.ue the ave ‘ roge Grift was apprgximately »U5 milligsls per OUr o
(2> .;,atltude Corrections |

| All ‘sta‘c‘ioﬁs were corrected ic the bése L titude of
64,0001 Horth using & constant correction of .195 milligals per
1000 feet. |

{3} Free Ai& and Bouguer G frectiom

A densi vy prcfile‘across Shot P Line "011 with
”h readings b aksn ab 220 faot station :’m‘ . indicates tna“ {‘,he
surface f‘er\si’cy WaS apProxin ately 2.2 grams per cuvic can timeteor.

Using this density, a cos:‘cinad }?‘ree Air and Boug uer z **ection o"
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.066 m_lligals per foot ‘was used to correct all stations to a
datum of +12C0' at S.L. :

( L) Terrai'n Correction

‘Eo attenpt was made to compute terram *'rectiom s:.nce

the requz.red density of elevamon control pomts was not available.

All gravi‘by readings were related tc a base value at Shot

Point 113, L:.ne 5«2 in the Blackwater ‘Lake Area. 7o fa.cilitate

mappmg by making all correc»ed readings posi tive, & ccnstant was

added to all the Wrigley Redst vone read.gngs . "'hese resu}. uan* values |

‘were posted on t 16 uravity "hn and contoured on a 5 milligal co'ztcar

| inte"val »

A granty stata.on location and. elevat:.on map and a2

/
gravz.ty mp - correctec.‘ For Latitude, Pree Air ...nd Bougwr are
submit ted wth thls reuor‘b.

JeJe Hamilion
Division Geop?ysz.cis* ‘
%oz-t ern .,J,v:szon Exolcratlon

February 7, 1963
Edmonton; Alberta
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