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InTROOUSTION

Survey Proceourc

SpaaKeR OPERATION

INTCRPACTATION

Survey Resucts

SPARKER INTERPRETATION ORAWN OW
A FICTITIOUS HORIZON AT THE
APPROXIMATE DEPTH SHOWN. Map
SCALE, 7 #NCH » 1 MILE, DATUM
RIVER SURFACE LEVEL, DEPTHS IN
FEET. O88 PTHS ARE THOSE OF A FISH
TITIOUS HORIZON BENEATH DATUM
(survey TRACT) on THE Mackenzie
REVER.

NAVIGATION BASE, MAP a
4 incw w 1 mite, survey (rin)
LOGATHONG GIVEN GY TIME OF DAY.

 
  



THE SPARKER SURVEY NEAR FORT NORMAN ALONG THE

MACKENZIE RIVER, FOR WHICH TH. INTERPRETATION 08 GIVEN

HEREIN WAS CONDUCTED JOINTLY BY MARINE LEOPMYSICAL SEAviccs

INTERNATIONAL INCoy HOUSTON, TEXAS, Usoe ss AND ACCURATE

GRPLORATION LTD—, CLG RY, ALBERTA, CANADA,g FOR THE ACCOUNT

OF ACCUNKATE _XPLORATION LTD.

THIS SURVEY WAS CONDUCTCD » RING THE MONTHS OF

JUNE-CEPTEMBER, 1959, ALONG THE MACKiNZIE RIVCR AND ITS

TRI UTARIESe Tel INTERPRETATION GIVEN IN THOS REPORT

CQvERS ONLY THAT RP ATION OF THE SURVEY FROM LAT. 64° 28

INGe 124° +?" To Lat. O4 55%, Lome. 1255 19" atone tHE

MACKENZIE Ravens

THE SPA KER LUIPMONT WAS J PERATLD oy Ming Je J.

SIMMUNS oF Manine FQPHYS) AL Ge VECES INTCRNATIONAL INC.

Tor NAVE.ATIE Ny BU T OPERATION LOGISTICS, AND OVERALL

SUPERVISION OF THE UPERATION WERE MANDLED BY Acc URATE

PLORATION LT. THE NAVIGATIUN CONTROL WAS DETERMINED

FRUM TEMS PHOTUCRAPHS OF A RADAR SCREEN ON THE SURVEY BOAT

AND FROM SEXTANT ANOLES TALEN FROM THE SURVEY OAT. THe

NAVE ATION BALE MAP WAS PL PAR. O BY ACCURATE _XPLORATION

Lto.

Y
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THe SURVEY COvLi.0 BY THIS REPOWT CONSISTED OF A

SINGLE TRAY RSE ALON, TH. MACKENZIE REV Re THe NAVIE-

GATION FIXES (LOCATIUN OINTS) «ERE TAKEN AT P&REGULAR

UNTERVALS SLONG TH TRAY. ASE e Toe € PGINTS, ALONG WITH

THE INTERPGLATED LOCATION POIUNTS, ARE .ESICNATED BY THE

TUME OF DAY OF THE SURVEY BOAT'S LOL ATIUN ALONG THE TRA=

VERSE, Cote, 1820, Auce 9, 959. Times ARE GIVEN ON 



    

THE OA.18S OF A T ENTY=FOUR HOUR CLOCK. LOCATIONS ALONG

THE SURVEY TRACT, wHICH ARE DISCU.SEO IN THIS REPORT,

ARE ROF RR! O To BY TH. TIME OF DAY FROM THE SURVEY.

TWE SPARKER ELECT ODE AND HYDROPHONE WERE TOWED

25) FT. ASTERN OF THE SURVEY BOAT. THe NAVIGATION BASE

MAP SUPPLIED BY \CCULATE  —XPLORATION LTOe WAS MADE WITH

RESPECT TO THE SO RVEY BOAT. VON EQUENTLY, THE SPARKER

DATA SHJULL B PLOTTED 250 FT. ASTERN OF THE LOCATIONS

SHOWN ON TH NAVIGATION MAPS Ho. cVER, ON THE MAP SCALE

USEL, 1 INCH m 1 MILE, THIS MAKES AN IMPERCCPTIBL:

UIFFUL RENCE.

THE “URVCY As MADE BY TH SURVEY BOAT PROGRESSING

DOwN THt RIVERS THE SPARKER CLECTROUE AND WYOROPHONE

WERE -TREAMED SEHIND THe SURVEY BOAT, AND A CUNTINUOUS

SEISMIC (PARKER) PROFILE WAS UBTAINED AS THE BOAT PRO=

GRE SEO OoWN THE RIVER.

AT THE TIME A NAVIGATEUN FIX WAS TAKCN, THE SPARKER

OPERATO ACTUATED A SWITCH WHICH MADE A MARK ON THE

DPARKER RiCORLs THIS PRL R,LED DIRECTLY ON THE SPARKER

RECORD THE NAVIGATION LOCATIONS.

THE SURVEY BOAT .PLED VARIED FROM 5 tro !10 miLeS PER

HOUR, O- PCN. ON UPJIN THE VehLOLITY OF THE RIVER CURPENT.

THE HIGH Ri VER CUR ENT VELOCITY DID PROLUCE A HIGHR

NOISE LOVE. THAN 18 EXPERTENCEO IN NURMAL SPARKER PRO=

GRAFS.
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THE CQUIPM NT USED WAS THE SPAS KER; A CONTINUOUS

SEISMIC PSOFULER O ViLO®LD AT THE 10008 HOL: OCEANOGRAPHIC

INSTITUTIONS IN THES S¥U TEM. A HILH VOLTAGE CIRCUIT 1S

CLOSED AT “<GULAR INTERVALS, CAUSING AN ELECTRICAL 0IS-—

CHARGE To OCCUR BCTWEEN TWO ELECT ODES IN THE WATER.

  



 
 
 

EACH DISCHARGE (SPARK) CAUSES A LOCAL ELECTROLYTIC SREAK@

OCOWN th THE WATER, WHICH 18 ACCOMPANIEO BY ELASTIC

VIBRATIONS OF AVOIO FREQUENCY. Tee PULSE OF SOUND ENERGY

SO FORMED, TRAVELS DOWN THRDUGH THE WATER AND 18 PARTIALLY

REFLECTED FROM THE BETYON ANDO FROM VARIOUS STRATA BENEATH

THE BOTTOM, THE HEPLECTEO PULSES ARE DETECTED BY A

HVOROPHONE, THE SIGMALS ARC THEN AMPLIFIED, FILTERED, AND

RECOROEO. THE OPERATOR USES AN ELECTRONIC FILTER TO

SELECT THE O1NO CF SOUND FREQUENCIES WHICH Give THE BEST

POSSIBLE ALSORO OF THE REFLECTIONS FROM THE GEOLOGIC

STRATA BENEATH THE GBOTTON.

Tc ACCORD 416 COMPOSED OF A SERIES OF VERTICAL SCANS

BY THE RECORDER. CACH SCAN BEGINS WITH A SPARK PULSE IN

THE WATER AND RELOROS THE SERIES OF ECHOCS FROM THE SPARK,

SINCE THE SCANS ARE PLACED SIUE BY SIDE ON THE MOVING

PAPER BY TI'e RECORDER, A CONTINUOUS GEOLOGIC CROSS SEXTION

1S FORMED.

For A MORE COMPLETE OE SCREPTION OF THN © PERATION OF

THE SPARKER PLUS SOME SUAVEY RESULTS THAT WAVE SEEN OS~

TAINED IN VARIOUS AREAS, REFERENCE MAY BE MADE TO THE

FOLLOWING: Mancow 1%, 1959 issue oF Permoreun Weens

Aprin, 1959 tssue oF Wosto Os Jucv, 1959 1seue oF

Qrrswone; aio toe Auaust 14, 1959 issut or Ween.

INTURP RET ATION

THE RESULTS OF TH. INTERPRETATION ARE GIVEN ON THE

ENCLOSED MaP,

IN GENERAL, THE OVERALL AECORD QUALITY FROM THIS

SURVEY WAS SOMEWHAT BELOW PAR. THIS WAS DUE CHIEFLY 76

THE HIGH NOISE LEVEL CAUSED SY THE HIGH BOAT SPEED DOWN

THE RIVER, HO. EVER, IN CORTAIN SMALL ARCAS ALONG THE

SURVEY TRACT, THE RECORD QUALITY WAS EXCELLENT. in THESE

SPECIFIC AREAS, A VERY STRONG REFLECTION COULD CASILY BE
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FOLLOWED ALOWG THE ACCORD UNTIL *tTS DIF TOOK #7 OUT OF

THE RANGE OF THE INSTAUMENT. ALONG THESE SEGMENTS A

GREAT AMOUNT OF DETAIL COULD BE OBSERVED, INGLUDING THE

LOCATION OF SMALL FAULTS ANWO OTHEA RATHER DISCRETE STRUC—

TURAL FEATURES. TWESE AREAC OCCURRED AT THE FOLLOWING

PLACES ALONG THE SuAVEY TRacT: 1941-2008, AucusT 4TH;

0933-0943, Aveuor Stuy 1040-1050, Aucust Stmy 1106+

1115, Aucust St; 2105-2129, Auaust Grn; 2215-2252,

Auoust Gtk; ano 0952-1017, Auaust 7TH. AW ELECTROW

STATIC REPROOUCTION OF THE SPARKR RECaRD BeTwKEN 0952

ANO 1017, AvOUST 7TH, 19 ENCLOSED WITH THIS REPORT.

IT HAS BEEN CONJECTURED THAT THE SPASHOOIG APPEARANCE

OF THIG STRONG REFLECTION RESULTS FROM THE UNDULATIONS or

A PARTICULAR PORMATIONAL CONTACT, PROBAGLY LOCATED IN THE

UNDIFFeRecNTIATe® Tertiary Crcanars tHe BASE OF TERTIARY).

THIS CONTACT 16 @F SUCH A NATURE AS TO BE AN EXCELLENT

REFLECTOR OF GEIGMIC CNEAGY, IT MIGRATES IN AND OUT OF

THE AANOE OF THE SNSTRUMENT CaPePRoximaTeLY O TO 1940 aE~

WEATH THE RIVER SURFACE). THIS CONJECTURE 16 SOMEWHAT

GSUBSTANTIATES @Y THE REPRATAGLE GHARACTERISTICS oF THE

GTRONG REFLCOTIOM WHEREVER 17 APPESAS THROUGHOUT THE

SURVEY.
THE AEFPLECTIONS FROM THE UNDERLYING GEOLOGIC STRATA

GOULS OF FOLLOWEZO AND MAPPED ALONG THE ENTIAE TRAVERSE.

THE INTERPRETATION PROCEOURE WAS 70 HARK THE DEEP REx

FLECTIONS ON THE SPARKER RECON Ge A FROTITIGUS HORIZON

WAS THEN OE TERMINEO FOR THE ENTIRE TRAVERSE FROM THE 08=

SERVED REFLECTIONS. THE MAP ENCLOSED 18 A MAP OF THE

OEPTH OF THIS FEGTITIOUS HORIZON BENEATH THE SURVEY Boar's

TRAVERSE.

ALL Of PTHG ON THIS MAP ARE WITH RESPECT TO RIVER

SUMFACE LEVELs THESE OEPTHS ARE COMPUTED FROM AN

ASSUHED AVERAGE SEISMIC VeLoorTyY of 9120 Fr/sec. FoR THE

UNDERLYING SHALE=CALCAREOUS SHALE SECTION.
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Between 2005, Auvoust “tH and 0933, Auaust Stn,

NO NAVIGATIONAL ANO/OR SPARKER DATA WAS OBTAINGS. THe

TWO SEPARATED AREAS WERE T!CO TOGETHER BY ASSUMING AN

ABSENCE OF OIF ACROSS THES vAP.

Ss £ T

THIS SUAVEY CONSISTED OF OWE SPARKER PROFILE,

APPOOKIMATELY SO MILES OM LENGTH. No Tie Lines CouLD

SE INCORPORATED IN THES RIVER SURVEY AND LITTLE SURFACE

GEOLOGY OF THIS PARTICULAR AREA WAS KNOWN.

IT SHOULD BE UNDERSTOOD THAT A SURVEY oF THIS

NATURE CAN NOT BE RELIEO UPON TO GIVE CORRECT vaLucs

FLR HORIZON DEPTHS OVER AN EXTENDED TRAVERSE. IT wouLo

SE INGOMAECT (0 CONSIDER THAT THERE WAS ExacTLY 5175 Fr.

OF REGIONAL NORTHWEST OFF BETWEEN THE Be GINNING (=765") ano

THe EWwo (-3940') of THe SuRveY. THe SOURCE OF PussiOLE

ERROR TO SUCH A CORRELATION 16 THE UNKNOWN DISPLACEMENT

ACROSS SOME OF THE FAULTS.

HOWEVER, 17 SHOULD ALSO BE UNDERSTOOD THAT THE DATA

“RESEMTED MERE 18 QUITE RELIAGLE IN ANY SPECIFIC AREA.

A SURVEY OF THIG TYPE 16 EXCELLENT FOR LOCATING VARIOUS

STRUCTURAL FEATURES SUCH AS FAULTS, FOLOS, ETC.

THE GENERAL CONFIGURATION OF THE SUBSURFACE GEOLOGY

1S SHOWN GY THE TABULATED DEPTHS OF THE FICTITIOUS

HORIZON ON THE ENCLOSED MAP, AS STATED PREVIOUSLY, THESE

NUMBERS REPRESENT THE DEPTHS IN FEET OF THE FICTITIOUS

HORIZON BELOW OUR OATUR CAiVER SURFACE). ALSO SHOWN ON

THIS MAP ARE THE MAJOR FOLD AXES ANTICL NAL AXES SHOWN

'N RED AND SYNCLIWNAL AKES SHOWN IN PURPLE. ALSO SHOWN

ARE THE FAULTS (GREEN) GESeRVED ON THE RECORDS.

IW GERERAL, THE FICTITIOUS HORIZON RISES TO THE

SOUTHEAST,

 

 



 

THE TRAVERSE CUTS ACROSS A SERIES OF ANTICLINAL

AxcS at 1815, Avaust Gru; 1912, Aucust Gru; 2215,

Aucust Gtw; ano 1040, Auoust 7TH. THE CORMESPONDING

SYNCLINAL AXES ARE aT 1835, Aucust Grn; 2155,

Aucust Grn; ano 0959, Aucust 7TH.

THe SYNGCLINE LocaTED at 1855, Aucust 6m, 18 THE

MOST PROMINENT SYNCLENE ALONG THE TRAVERSE. ANOTHER

SYNOLINE 18 AT 2155, August Gru. THis SYNCLING 16

COINCIDENT WITH ONE SHOWN BY SURFACE GEOLOGY. THE SYNH

CLINE ENCOUNTERED AT 0959 18 ALSO COINCIDENT WITH ONE

FOUNO BY SURFACE GEOLOGICAL METHODS.
Five FAULTS ARE SHOWN AND ARE LOCATED aT 1946,

Aveust Stm; 0938, Avoust Stwy 1045, Aucust Stmg 2048-

2052, Auvcust 6TH; ano 2124-2128, AucusT 6TH.

THe FAULT SHOWN AY 1946, AucusT 41m, 18 AT THE BE-

GINNERG OF THE SURVEY AND 1S IM AN AREA OF GOOD RECORD

QUALITY. THIS FAULT SHOWS AN APPROKIMATE DISPLACEMENT

or 650 FY. AND 1S DOWNTHROWN TO THE SOUTHEAST.»

AwOTHER FAULT #6 ENCOUNTERED AT 0938 August 5TH.

THIS FAULT 1S ALSO IN A GOOD RECORD AREA AND A OISPLACE~

MENT OF 100 FEET CAN BE OBSERVED. THis FAULT 13 DOWN

THROWN YO THE NORTH.

Owe OF THE MOST PREDOMINANT FEATURES 16 THE SURVEY

1S THE LARGE FAULT oHOwN AT 1045, AuGusT SiH. THis

FEATURE 16 QUITE EVIOENT OW THE RECORD. AN OBSERVED THROW

OF AT LEAST DOO FT. TO THE NORTH MAY BE NOTED ON THE

RECORD; THE VERTICAL DIGPLACEMENT OF 7*HIGS FEATURE MAY

GE tW EXCESS OF THIS VALUE. THe FICTITIOUS HORIZON 16

SHOWN WITH A OIGPLACEMENT OF 900 FY. ACROSS THIS FAULT.

A TAULT ZOWE 1S NOTEO BeTweeN 2048 ano 2052,

Avoust GtH. Nei THER THE VERTICAL DISPLACEMENT NOR THE

DIRECTION OF THROW COULO BE OBSERVED. NONE HAS BEEN IN-

CLUDED FOR THE FICTITIOUS HORIZON ACROSS THIS ZONE. THIS

FAULT 1S COINCIDENT WITH A FAULT SHOWN GY SURFACE GEOLOGY.
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THe LAST FAULT SHOWN ON THE ENCLOSED MAP 1S

SITUATED GeTweeNn 2124 ano 2726, Auoust Gre, Tris

FAULT 066 IN AN AREA OF EXCELLENT RECORD QUALITY AND

CAN GE EAGILY O®SGRVED OW THE SPARKER REGORD. THe

FAULT 18 OOWNTWROWN TO THE EAST WITH AN APPROXIMATE

VERTICAL O1SPLACEMENT OF S60 Fr.

THE FICTITIOUS HORIZON 1% ADJUSTED ACROSS ALL

FAULTS TO SHOW THE CALCULATED OF ASSUMED VERTICAL

OISPLACEMENT OF TWE Gi¥EN FAULT. THE ONE ExcEerTION

TO THIS 16 THE FAULT CHCOUNTEREO BETWEEN 2048 and

2052, Avoust Gt. Since NO VERTICAL OF SPLACEMENT

COULD GE ORGERVEO IW THIS ZONE, NO ADVUSTMENT OF THE

FICTITIOUS HORIZON WAS Mave.
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