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THE SPARKEA SURVEY NEAR FORT NORMAN ALONG THE
MACKENZIE RIVER, FOR WHICH THL INTERPRETATION sIven
HEREIN WAS CONDUCTED JUINTLY BY MARINE LEOPHMYSICAL SERVICES
INTERNATIONAL INCoy HOUSTON, TiXAS, Usss's AND AGCURATE
XPLORATION LT04, CiLG RY, ALBERTA, LANADA, FOR THE ACCOUNT
OF \CCUNATL _XPLORATIUN LTo,

THIS SURVEY WAS CONDUGTCO 5 RING THE HONTHS OF

June-oerremeen, 1959, ALONG THE MACKINZIE KIVCR AND ITs

TRI UTAKIES . THL INTERPRETATION GIVEN IN TidS RCPORT
COVIRS UNLY THAT P ITION OF THL SURVEY FROM LAT, 64° 2B,
Lunce 124° 47" 1o LAT. 64° 55, Lowi. 125° 49' ALoNG THE
MAcKksNZIE Haver,

THe LPA KER UIPMINT WAS LPERATLD 8Y liA. J. J.
SHMMUNS OF MARINE  CoPNYLI AL G VIGES INTCRNATIONAL INC.
THE NAVE ATI N, BU T GPERATION LOGISTICS, AND OVECRALL
SUPCRVILION OF THE GPERATION WERE MANDLED BY AC. URATE

PLORATION LTiu  THE NAVIGATIUN CONTROL WA. DETERMINED
FRUM TIM PMOTUCRAPHS OF A RADAR SCREEN ON THE SURVEY BOAT
AND FRUM SEXTANT ANGLLY TALEN FROM THE SURVEY O0AT. THe
NAVI ATION BA .1 MA® WAS P LPAR. D BY ACCUCATE LXPLORATION
Lro.

~e
THE SURVEY COLLi.0 BY THIL REPO.T LONSISTCD OF A
SINLLL TRAV RSE ALON. TH. MACKENZIE KAV Re THE NAVI-
GATIUN FIXES (LICATIUN OINTS) .ERE TAKEN AT 1 GEGULAR
INTERVALS <LONG TH  TRAV.RSE. THL € POINTL, ALONG wITH
THE INTERPLLATED LOCATION POINTS, ARE .CSICNATED BY THE
TIME OF DAY OF THE SUKVEY BOAT'S LOUATIUN ALING THE TRA=

VERSE, £ete, 1820, Aua. 999 TINCS ARE GIVEN ON
. , B .




OF A T ENTY=FOUR MHOUR CLOCK. Locations aLone
THC SUKVEY TRACT, JMICH ARE DISCU SO IN THIS RLPORT,
ARE R.F RRID TU BY T, TIME OF DAY FRON THE SURVEY.
THE UPARKER ELECT 0OC ANC HYDROPHONE WERE TOWED

290 FYe ASTCRN OF THE SURVEY BOAT, THL NAVIGATION BASE

HAP SUPPLIED BY 'CCUCATE _XPLORATION LT0s WAS MADE WITH
AESPLCT TO THL S AVEY BOAT.  CON EQUENTLY, THL SPARKER
OATA SHuULL B PLOTTED 250 FTe ASTERN UF THE LOCATIONS
SHOUN ON TH NAVIGATION MAPe  HO CVER, ON THE MAP SCALE
Ustty T ANCH m 1 AILE, THIS MAKES AN IMPERCCPTIBLS
DIFFiRENCE,

THE "URVCY AL MADE BY TH' SURVEY BOAT PRUGRESSING
00wN THL RIVER,  THE LPARKLR CLICTAOLE AND WYOROPHONE
VEWE _TREAMED SEMIND THC SURVEY BOAT, AND A CONTINUOUS
SEISMIc (L PARKER) PROFILE WwAS UBTAINED AS THE BO0AT PRO=
GRCSED O WN THE RIVER.

AT THE TIME A NAVIGATIUN FIX VAS TAKCN, THE SPARKER
OPEAATO  ACTUATED A SWITCH WHICK MADE A MARK ON TWE
SPARKER RicCORU. THIS PRL.CA.CO DIRLCTLY ON THE HPARKER
RCLOMO THE NAVILATI N LUCATIUNS.

THE SURVEY 80AT PreD vARIED rAUM 5 To 10 MILES PER
HOUA, 0 PINCIN. UPUN THE VOLGLITY OF THE RIVER CURPENT,
THE MIGH RYVER CUR ENT VELOCITY 010 PROLUCE A WIGH R
NOISE LIVE. THAN 15 EXPERICNCED IN NURMAL SPARKER PRO=

GRAFS,.

of Tl
THE CUUIPH NT USED WAS THE LPACKER; A CONTINUOU.
SEISMIC PUUFILER 0 VILU2LD AT THE 0005 HOL: UCEANOGRAPHIC
INSTITUTION. IN THIS SYLTLA. A WILH VOLTAGE CIRCUIT 1§
CLOSED AT ZGULAR INTLAVALS, CAUSING AN ELECTRICAL DS~
CHARSE T. QCCUR BCTWEEM TWwO CLECT OUES IN THE WATCR.
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CHARGE (SPARK) CAUSES A LOCAL ELECTAOLYTIC BACAK=
DOWN 1N THE VATER, W 18 ACCONPANILO BY ELASTIC

VIBRATIONS OF AVOIO QuENcYs  THE PULSE OF SOUND ENERQY
30 FOAMED, TAAVELS DOWN THAJUGH THE WATER AND 18 PARTIALLY
STRATA BENEATH

HYOROPMONE] THE SIGNALS ARE THEN AMPLIFIED, F
REC
LECT THE /N UND FREQUENCPES WHICH GiVE THE
or Tne LECTIONS FROR THE GEOL:
ATA BENLATH THE SOTTON.

THe AECORD 18 GOMPOSED OF A SERIES OF VERTICAL SCANS
BY THE RECORDER. CACH SCAN BEGINS WITH A SPARK PULSE N
THE WATER AND RECOROS THE SCRIES O
SINGE THE (CANS ARE PLAC
PAPER BY Tit REC

1S FomrmED.

FOR A MORE GCOMPLETE DESCRIPTION OF THI (PERATION OF
THE SPARKER PLUS SOME SUAVEY RESULTS THAT NAVE SEEN 08~
TAINE I VARIOUS AREAS, ACFERENCE MAY 8f NADE TO THE
FoLLOWING: Mamow 1%, 199 VUE oF PETROLEUM WEEK}
ApriL, 1959 1ssue or womo Oies Jurv, 1999 i1ssue or
Qrrswone; An0 THr Aveust 14, 1959 sssut or Qi WEEK.

AN AP T Tl
THE RESULTS OF TH. INTERPRETATION ARE GIVEN ON THE
ENCLOSED WA
IN GENEAAL, THE OVERALL AECORD QUALITY FROM THIS

SURVEY WAS SOMEWHAT BELOV PAR. THIS WwAS DUE CHIEFLY 70

THE HIGH MO LEVEL CAULED BY THE HIGH BOAT SPIED DOWN

THE RIVER,  HO.EVER, IN CLATAIN SHMALL ARCAS ALONG THE
SBURVEY TRACT, THE RECORD GUALITY WAS EXCCLLENT.  In THESE
SPECIFIC AREAS, A VERY STRONG REFLECTION COULD TASILY 8E
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FOLLOVED ALONG THE RECORD UNTIL TS
THE RANGE OF THE INCTAUMCNT,  ALONG THESE STGNENTS A
GREAT AMOUNT OF DETAIL GOULD BE AVED, INGLUBING THE
LOGATION OF SMALL FAULTS ANOD OTHER RATHER DISCRETE STAUG=
TURAL FEATURES.  THESE AREAC OCGURRED AT THE FOLLOW
PLACES ALONG TME SURVEY TRACT: 1941-2008, Aucust &Twj
0933-0943, Aveusr Sruj  1040-1050, Ausust STu; 1106~
1115, Ausust Stw; 21052129, Ausust 6rey 22152232,
Aucust Gtig  AnD 0952-1017, AUGUST 7TH. AN ELECTRO=
STATIO 10N OF THE Ll 0 seTuken 0952
AND 1017, AucusT 7TH, 15 ENCLOSED WITH TH REPORT,

IT HAS SEEN CONJECTURED THAY THE SPASMODIC APPEARANCE
OF THIG STRONG REFLECTION REJULTS FROM THE UNDULAYIONS OF
A PARTICULAR FOAMATIONAL CONTAGT, PROBABLY LOGATED (N THE

PERENTIATED TenTiARY (PEANAPS THE BASE OF TERTIARY).

CONTAGT 1S OF SUCH A NATUAE AS TO BE AN EXCELLENT
REFLICTOR OF SEISMIC ENERGY, 1T WIGRABES IN AND OUT OF
THE RANGE OF THE nument (AperoxinaTELY O To 1140 s~
NEATH THE RIVER SURFAGE):  THIS CONJECTURE 1§ SOMEWNHAT
SUBSTANTIATED BY THE REPEATABLE CHARACTERISTICS oF THe
STRONG REFLIGTION WHEREVER 1T APPEARS THROUGHOUT THE
survey,

THE REFLECT IONS FROM THE UHOERLYING GEOLOGIC STRATA
COULD BE FOLLOWED AND MAPPED ALONG THE ENTIAE TRAVEASE.
THE INTERPRETATION PROCEDURE WAS T0 MARK THE DEEP REs
FLECTIONS ON THE SPARKER RECOR 8. A FLGTITIOUS WORIZO
WAS THEN DETERMANED FOR THE ENTIRE TRAVEASE FROM THE 0=

SEAVED REFLECTIONS: THE MAP ENCLOSED 18 A MAF OF THE
ODEPTH OF THIS FIGTITIOUS HORIZON BENEATH THE SURVEY BOAT
TRAVERSE,

ALL DEPTHS ON THIS MAP ARE WITH RESPECT TO RIVER
SURFACE LEVELs  THESE DEPTHS ARE COMPUTED FROM AN
ASSUMED AVERAGE SEISMIC vELOGITY oF 9120 Fr/sEc. FOR THE

DERLYING SHALE=CALCAREOUT SHALE SECTION.
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Berueen 2000, AucusT 4TH AND 0933, Aucust ST,

PROFILE,
APRAOXIMATELY 50 WILES IW LENGTH. NO TIE LINES COULD
SE INCOUPORAYEG IN THES RIVER SURVEY AND LITTLE SURFAGE
GEOLOGY OF THIS PAR ULAR AREA WAS KNOWN.
1T smouLn se uwoe O THAT A SURVEY OF THIS
NATURE CAN NOT BE RELIED UPON TO GIVE

OF REGIONAL NOATHWEST (3
THE Eno (=3940') or The sumver,
€ TO SUCH A CORRELATION IS THE UNKMOWN O1SPLACENENT

S SOME OF THE FAULTS,

HOWEVER, |7 SMOULD ALSO BE UNDERSTOOD THAT THE DATA
TRESENTED MERE 1S QUITE RELIABLE IN ANY SPECIFIG AREA
A SURVEY OF THIS TYPE 15 EXCELLENT FOR LOCATING VARIOUS
STRUCTURAL FEATURES SUCN AS FAULTS, FOLOS, ET0.

THE GENERAL CONFIGURATION OF THE SUBSURFACE GEOLOGY
15 SHOWN OY THE TABULATED DECTHS OF THE FICTITIOVS
HORIZON ON THE ENCLOS AS STATED PREVIOUSLY, THESE
NUMBERS REPRESENT THE DEPTHE IN FEET OF THE FICTITIOUS
HORIZON BELOW OUR DATUM (ll'll BURF A ALSO SHOWN ON
THIS MAP ARE THE MAJOR FOLD AKES] ANTICL INAL AXES SHOWN
IN RED AND SYNCLINAL AXES SHOWN IN PURPLE, ALso swowwn
ARE THE FAULTS (GREEN) GOSCAVED ON THE REGO

IN GENERAL, THE FICTITIOUS WORIZON RiSES TO THE
SOUTHEAST,




naL
AXES AT 1815, Acoust 6rn; 1912, Aucust 6wy 2215,
Ausust 6TH;  Ano 1010, Aucust 7T THE CORMESPONDING
SYNCL INAL AXES ARE AT 1835, Aueust 6vuj 2155,

Aucust 6Tu;  Awp 0959, Aucust 7Ti

THE SYNGLINE Teo AT 1835, Aucust 6T, I8 THE
MOST PROMIMENT SYNCLINE AL AnoTHER
SYNCL AT 2155, Aw SYNCLINE 18
COINGIOENT WITH ONE SHOWN BY SURFACE GEOLOGY.  TwE Svwe
CLINE ENCOUNTERED AT 0959 ALSO COINCIDENT WITH ONE
FOUND BY SURFACE GEOLOGICAL WETHOOS.

FIVE FAULTS ARE SMOWN AND ARE LOCATED AT 1946,
Avsust Stwg 0938, Avcust Stwj 1045, Aucust STwj  2048-
2052, Aucust 6TH; AND 2124-2128, Aucust 6TH.

THE PAULT SHOWN AY 1946, AucusT 4T, 18 AT THE 8C-
CINNIRG OF THE SURVEY A AN AREA OF GOOD L]
QUALITY. THIS FAULT SHOWS AN APPAODXINATE PLACENENT
or 630 FY. AND 1S DOWNTHROWN THE SOUTHEAST,

ANOTHER FAULT 18 ENCOUNTERED AT 0938 Aucust 5Tw.
THIS PAULT 15 ALSO €A AND A DISPLA
WENT OF 100 FEET CAN BE OBSERVED.  THIS FAULT 15 DOWN-
THROWN YO THE NORTH,

ONE OF THC WOST PREDOMINANT FEATURES 1N THE SURVEY
15 THE LARGE FAULT sMOwN AT 1045, Aucust Stwe Tuis
FEATURE 15 QUITE EVIDENT ON THE RECORD. AN OBSCAVED THROV
OF AT LEAST 000 FY. TO THE NORTH MAY BE NOTED ON THE
RECORD THE VERTICAL PLACEMENT OF 7HIS FEATURE MAY
BE 1N EXCESS OF THIS VALUE. THE FICTITIOUS HORIZON 1§
SHOWN WITH A DISPLACENENT 900 FY. ACROSE IHIS FAULT.

A TAULT ZONE 15 NGCTED BETWEEN 2048 awno 2052,

AuGUST 6TH, NEITHER THE VERTICAL DISPLACEMENT NOR THE

DIRECTION OF THROW COULD oE ave.  NONE WAS T
CLUDED FOR THE FICTITIOUS MORIZON ACROSS THIS ZonE. Twis
FAULT 1S COINCIDENT WITH A FAULT SHOWN BY SURFACE GEOLOGY.
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THE LAST FAULT SHOWN ON THE ENCLO MAP 18
SITUATED BeTwEEN 2124 ano 2128, Ausust Gre.  This
FAULT 18 IN AN AREA OF EXCELLENT RECOAD QUALITY AND
CAN BE EASILY OBIEAVED ON THE SPARKER REGORD. Twe
FAULT 15 DOWNTHAOWN TO THE EAST WITH AN APPROXIMATE
VERTIGAL DISPLACEMENT OF 560 Y.

THE FICTITIOUS HORIZON 15 ADJUSTED A 5 ALL
FAULTS TO SHOW THE CALCULATED OF ASSUMED VERTICAL
CISPLACEHENT OF THE SIVEN FAULT. THE ONE EXCEFTION
TO THIS 15 THE FAULY ENCOUNTIRED BUYWEEN 2048 anp
2052, Aucust GTHe SINGE NO VERYICAL DISPLACEMENT
COULD BE CBSEAVED IN THIS ZONE, N0 ADJUSTHMENT OF THE
FICTITIONS HORIZON WAS MADE.
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