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MICHIGAN DEVELOPMENTS LTD.

P&NG. PERMITS 5411 & 5412

SCALE IN MILES

1 ) | 2 3

THIS IS AN UNCONTROLLED MOSAIC AND SHOULD NOT BE TAKEN AS AN

ACCURATE TOPOGRAPHIC MAP. 
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GEOMOR PHOLOGY

The Permits S411 and 5412 are located in the “amsel

Ringe of the Franklin Mountains. Only a north-south strip about

1 mile wide alone the east cide of the Permtts ts located witthtn

the Maxkonzte Plain, The area vas completely elastated during

Wteeonsin time but not mech evidence of this mla-tation can be

seen on the aertal photerraphs or mosaic. Only minor ctroover and

etrtattions formed hy olinetal action can he caeen and the “omce]

Rance does neh chow anv evidense of alpine lactation,

The North Mahannt River flows conthwards throurh the

weet side of Permit No, 541) and most of the south part or the

mosaic area is drotned by this stream, The northwest vortion of

the mosaic area its dratned bv the headwaters of Carlson Creek. |

This stream flows northwards and joins the Koot Kiver 20 miles

north of the Permit area, The Root River swings to the sonth and

passes within t mile of the northeast vorner of the area and arains

this portion of the mosaic, Some oma}] creeks along the east side

of! the GComsel Range flow directly tnto the MacKonzite River, The

major rivers are controlled by structure,

 



 

 

 

GLACT LL FEATURES

The surface of the area has been modifted to some derree

by the passage of the glacters and their subsequent meltine, The

hedrock itself, however, prohablyv did not exert any influence on

the ice flow prttern or the direction and pattern of flow of the

meltwater streams. There is a possibility that the strone

lineattions were present before glaciation and that the placial

flow simply took the line of least resistance and t'ollowed

pre-existing ltineations, The net effect would be an accentuation

of the pre-plactal trends,

Small moraine belts are nrecent thrournout some of the

mosaic area, Nearly all of these ere maturely dicsected but the

typical knob and kettle topography remains on the east side of the

mosaic, The kettle lakes are very small comnared to other Jakes

in the area, often the smajl depresstons contain no water at all.

The knob hills are usually low and well rounded, The moraines are

not as large or as conspicuous as those in the Province of Alberta,

Seattered throughout the moraine are countless drumlinoid

forms. These are formed near the edge of the moving slacial tee

and are parallel to the direction of movement of the ice, They

are usually less than 5O feet hi¢h and several hundred feet tn

length, True drumlins are a distinct eastly recopnized shape, but

in this area post-plactal erosion has obliterateu most of these

features and no "drumlin fields’ arepresent. Dbrumjins are almost

 
 



 

 

always composed of glacial till material and in their uneroded

state are good indicators of the direction of ice fiow, Many

are present in the northwest corner of the mosaic,

Mransveyse ridge is the term applied to 211 drift ridges

formed at right angles to the direction of ice flow, Many of

these features are present throughout the two Permits and good

examples can be seen in the east side of the mosaic, Thev are

characterized by being short tn length and are seldom more than a

few tens of feet in height, These features often oceur as small

ridges in drumlin i'telds and are at right angles to the Jone axis

of the drumlins, On aerial photographs the transverse ridges

etve the terrain a cross-hatched appearance,

Ice block ridges are usually seen in elactated areas

but none can be seen on this mosaic, If they were once present

they have been removed by eroston, Typically they are small ridges

which surround or nearly surround Lrrepularly shaped depressions.

These ridres were formed in cracks between ice blocks into which

ablation material was slovghed as the individual tee blocks

melted,

Perhaps the’ most striktne elneial feature anvwhere 15s

the esker. These are long, Sinuous ridges of eravel and till laid

down by sub-glactal drainage Streams, Some can be traced for

astonishing distances - over 200 miles on the Canadian Snield.

They roughly parallel the direction of the ice flow within the   
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mosaic area several short eskers can be identified but post-rlactal

erosion seems to have removed most evidence of their existence.

Esker streams often erode channels through the bedrock where the

bedrock forms a Slight high between two low areas,
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@ STRATIGRAPHY

Permits 5411 and 5412 are located less than 2 miles west

of the Camsel Bend on the MacKenzie River, They lie about 53

miles due south of Wrigley, and akout 75 miles northwest of Fort

Simpson, The North Nahanni River flows along the western side of

Permit 5411. The Permits are covered primartiiy ' the Camsel

Runge ot the Franklin Mountains witn only a strip aboit 1-1/2

miles wide along the eastern side of Permit %412 and the northern

half of 5411 being located on the Mackenzie Plain, The surface

topography ts consequently antte rupred with elevations ranging

from less than 500 reet on the MacKenzie Plains to more than 3,500

feet along the eastern scarp ot the Camsel Range. Most of the

@ Camsel kange lies above tree line, The MacKenzie Plains are also

present west ot the Permits, The Mackenzte Plains are generally

    covered with trees and sernb brush, They are underlain by the

      
 

        shales, sandstones and carbonates of the Jpper Devonian t'ormations,        

   

   

The MacKenzie Plains were subjected to continental elactation in

  

 

this region. The Root River joins the MacKenzie Kiver about 4
      

  
miles east ot Permit 5412, The Permits have received no drilling

  
drilled in the  however there have been some scattered wells

  

meneral vicinity. PC Tenneco Koot River T-60, located in 62°,    

 

HO" Ny, and 123°, 15' W., lties about 11-1/2 miles north-northeast    
       

of Permit 5412. B.A. H.B. Root River No. 1, located in 62°, 25' N,   
     

 

   and 1239, 16' W., lies about 7 miles east of Permit 5412, B.A,

H.B,. Lone Mountain No, 1, located in 629, 10! N,, and 1229, 56' W.

  

lies about 18-1/2 miles east ot Permit 5411, while B.A. H.B. Lone  

 



 

Mountain No. 2, located in 62°, o8' N., and 122°, 4O!' W. lies

about 27 miles east of Permit 5411, Reetonal isonachs and factes

mans along with published seolopical renorts have been nsed to

outline the general stratirraphic sequence which can be expected

to unaerlie Pemts 5411 and 5412,

CAMBRTAN

Roeks of Cambrian age are not exposed in the “emse])

Ringe nor tn the MacKenzte Monntatns whten lite a snort dtstarce

west of the Gamsel Range, Dave R. Kineston has manped a sequence

of Cambrian sediments at a location alone the Sonth Nahanni kiver

which lies about 65 miles west of the Permits, The section here

is brought to the surface hy erantte intrusives, They ore also

exposed at a number of Lloertions in the general Norman Wells area,

A compartson of the Conth Nehanni River section with the Norman

Wells exposures shonld provide some idea or the sedimentary

section to be expected under the Camsel Range,

KATHERINE GROUP

The Katherine Groun which represents the eerliest

Paleozote sediments in the Norman Wells region are named from a

seetion exposed in the Unper Jareajou Kiver area, which Lies abont

4 miles west of Fort Norman, The section exnosed consist™ of

interbedded anartzites and black nlatey shales, The shales are

rreen, chocolate and black colonred with the black being plateyv

and bituminous, They are conteinea as interheds in the qQuartzites

which are gvenerally pink. butt’, rusty and whtte coloured to outcrop,    
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The top of the Kathertne is placed at the hace of a chocolate

coloured shale sequence, The base of the Katherine was not seen,

leaving the total thickness unknown, To date no wells have

nenetrated tne Katherine,

MACDOQUGAL GROUP

The type section of the Macdougal is locateu about 49

miles west of Fort Norman in the Dodo Canvon of Macdoug?] Creek,

At the tvpe section the Macdoupal 1s divisable into a number of

formations whieh total O97 feet in thickness, The hase ts niaced

at the bottom of a 130 foot thick chocolate brown shale, while

the top is placed above 50 teet of evenly hedded Timestone with

shale partings, Litholerivrally the rronp consists of interhedded

limestones, sandstones, reddtsh coloured pypsum, black.

petroliferous shales and preen, red and “hoeolate coloured shales,

Landon manned the sectton at Tmnertal River whieh ts 320 miles

northwest of the tyre section, The Imperial “iver seetion is

1.829 Veet thick, with the hare not exposed, The lower part of

the section consists of tan “andstones and with minor mounts of

maroon and ereen shale, Abont 1,280 feet ahove the hose the

seetion hecomes consricuously snalyv, There ts a9 5 foot hed oft’

prev, non-fossiliferous limestone located 1,590 feet abeve the

base, The upper shale rntt contains 9 considerable quantity of

mypsum and the ton beds are crinkly and aistortead, hovdon

considers this as posstpdlyv dne to solntton of the eypsum resulting

tn collapse of the shales, Overlyving the Gamhrtan Macdouga) are

about 220 tHeet of tentative Tambrian limestone and chile hed:

They are separited from the Mecdonpal bv on rinecontoermity and from

the cverlving Ronning by ernother unconformity, The limestones

 



    
  
     

    
   

    

  

 

   

    

  

   
   
  

    

  

   
   
  

  
  
   

  
   

    

  

  
nonetst of black, sandy Vimestones which erade omarde trto a

 

rhthemteally alternating sertes ot Slack to dark srev. st" ee’

nodular limestones and thinly laminated shales, They «ontatn

larme caleareous alae whitch exceed 2 feet In ulometer In come
aqeac, Me Macdoaneal woe noted to vconetst of mera vray

alternations of chaltoe water conastones and dee; wester maroon

and green “heles throughout the cectten, Mie cands are orocc-

hoeddad and rirnle morked ic rart.

SALINE RIVEP @ORMATION

SALINE

RIVER

?
0
F

ae
The Soltne Rtyver Vormation ts present 16 Normon “ells

42,000 foot hed of salt within the Masdoieal Group, The type

seetion ce? the Saline River @ormation Ties 0 mtles above fhe

junetion of the Jaline itver with the MacKenzie Kiver wal

ction

 

aront 7S miles up the Mockenzie Kiver from Wrirley. The

exposed 18 100 feet thick with netther the tor nor the hbase seen,

The estimate thivkeess ts oor teeth. he seetion exposed rons dicts

of reg and green the le thterbedded tn nart with eyprom and :

qeponite, Cle cprines tn thts crea hve thelr course in the
satane Giver werne 4 lee. The Saiine xtver Formettion ot the tore

fection i” underint bap a tdeyp hedr af the Mranovea) dronp and by

about S70 feet of the Katherine Group. “he Katherine | vporen

en Marle Moontata. wrt oh ote about }o mil aot’ ue

Saline Kiver type section, 2 matniv pink ard red quertettes,

The (4)]ine Vives Kopmation Peg vere widesnranrd vintt ond

$e haltaved to extend “ar to the northwest 1
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to black and erey limestones with some dark brown shale tn the

uprer portion, The section differs from the Imnertal River

sention tn that tt contatns much more limestone, tndicatine a

deeper water denosit further removed from the source of the

olostics, The limestones near the hase are massive, silty and

reddish-brown while tn the mid rortion of the seettor they are

matniv brown with fine shale laminations, Towards the ton thev

herome tan to crey and corrcelyv ervstalline and finally the unner

bed 1s a masstve, hlack, medium arvstalline limestone, The

cection was deserthed by Kineston as conststine of 9 nimber of

meranveles cooststine of 34 basal limestone overtnin hv a shale

and siltstone sequence %Md topped off hv a sandstone layer, The

shales and siltstones are maroon eolonred and nresent tn fine

leminations tn the lower half of the sectton., while tn the wunper

half they ranrce from maroon to reddish-vellow tc vellow to brown to

“hocolate coloured, The sandstones  2re mainiv tan to brown and

medium to coarse grained, well sorted rock*, They are cenerally

hard and well cemented. grading to sedimentary qnartzites in part.

Loeal eross-hedding 1s present as are conglomerates, both of

wntich tnateate shallow water denosition,

Rasal sands, siltstones and shales with come evnsnm of'

similar litholortieal characteristics to those descrthed 2t Norman

Wells and South Nahanni River are desertbed by pourlas and Norris

tn the Horn River aren, which ltes to the east or Permits 541) and

HALE They did not determine thetr exact are bot considered them

as Ordovietan or older, Some of the sandstones sre noted to he
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quite a friable, porous, loosely consolidated unit.

The sections of Cambrian rocks desortbed above indicate

that Permits S411 and 5412 shonld be underlain by roeks of

Cambrian age, Subsurface control for this interpretation 1s

present in FPG Tenneco Root River T-50, which ts about 1:-1/2

miles northeast of the Permits, The lower BRO feet of this well

was drilled primarily in red and green shales with some dark prey

shale tr the middle nortion of this Interval, There are scattered

red silts throurghort with some thin red sandstone strinrers near

the base with some hematite. “anadian Stratirraphic Service Ltd,

have placed this sequence in the Pre-Cambrian, The operator of

the well placed it either in the Cambrian or Pre-Combrtan, On

the hasis of the litholorical similarity hetween the samnies and

the previously desertbed Cambrian sections, as wel] as

georraphical location it 1s placed by this writer with

reservations in the Gambrian and the well ts not considered to

have reached Pre-“ombrian rocies, The FPPC Tenneco Koot River 1-50

well and the Permits in question are internreted 2s lvine on the

eastern flanks of the Gamsel Rasin resultine tn a vantiad thickening

of all sedimentary ceqnences tn 2 westward direction, Tn spite

of the predominately shale section in the FPO well it 1s felt the

Cambrian in this area should sontatn porous snoreline sands, bar

sands as well as sands onlapptny Pre-Cambrian hiehs, Similar sands

are found to be prolif te producers in the Kea Karth Greek and

Utikuma Lake areas of northern Alberta, The delineation of

prospective areas for encountering such sands is dependant on a

 



 

 

knowledree of present Pre-Cambrian structure as well as its

topopraphic expression during the deposition of the sands,

eravityv meter and atrborne marpnetometer survey could he used to

co0d advantage to locate areas reaniring more detatled exploration

such as a seismic promram, [n view of the relatively shallow

denth Involved rlns the possibility of locatine maior reserves ne

Cambrian should be evaluated by any wells drilled tn this region,

[Involvement of Cambrian sands In anttclinal strictures “onld also

provide a tran of malor proportions.

Stnee the Saline River Salt 1s so widesprend there is a

distinct possibility thet the Pormits under review are underlain

by it. Solution of this salt creates the possibility of salt

structures being present in the overivine carbonates 0 vyuovician

Stlurtan and Devonian ace, Salt structures fave been pound

nroductive at kainbow Lake in Alhnerta as well as In southeastern

Saskatchewan, The crinkly, distorted shales mapned by Landon at

Tmpertal River ma) he a nroduet of § removal rather than evpsum

solution as was suegested hy nim, Acs was mentioned vreviousrly.

the brecatation of the overlying Konning carbonates at various

outerons may he uve to removal of the Soltne River salt by

solution, Tne Middle Devonian Bear Kook RPormation ts also wtdely

of Saltne River Sot

preactated whieh may be due to 7 later stare

removal,   
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ORDOVICIAN

SUNPLOOD FORMATION

The type section of the Sunblood Formation 1s on Sunblood

Mountain, which 18 loeated on the Unper South Nahanni River,

Kineston defined the Sunblood Formation as the term for the entire

Ordovietan section tn the area, Thev consist of 2,500 “eet of

dark prev, relatively massive, nodular limestone heds at the type

seation, Douglas and Norris of the G.o.c, moertted the Sunblood

Formation at the tyne section in 1960, The thickness of Sunblood

as measured by them tc 2,409 feet and fossil] evidenre nlaces the

ore of the formation 3s Mddale Ordovictan, They identifted and

mapped 9 further 2,530 feet of Middle Ordovictan rocks wnich lle

ahove the Sunhlood and form the dip slope of Sunblood Mountain,

Rocks of Sunhlood are are exposed on “Whittaker end

Delorme Ranges. whien lie 24 miles west and be miles northwest

resnectively of the Permits, The basal 240 feet beds on Whittaker

Ranee are composed of Irenaceous, de@lomites: light rreyv, tine to

medium grained, tnterbedded with sandstones, dark erev and medium

rprained, Overlying this unit ts 9 745 foct seanence of thinly to

thickly bedded limestones which are fine prained ana erey %n

‘olonr, This untt te tn torn overlain by HRO tee af reddish

orange to browntsh-erev tniterbeds of fine to medium grained, candy

to etlty limestones. and rine grained dolomites and dolomitte

sandstones. The uppermost 250 feet of this seetion consists of

aark prey, fine eratned limestones and ealeareons shales, The

1,500 feet off beds of silty andDelorme Range section consists of
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sandy dolomite which are medium rrey, fine to cryptogratined,

interbedded with thinly hedded pale brown, fine eratned dolomttic

eandstone, As was noted above the type seetton of the Sunblood

te overlain by an additional °,5320 feet of Middle Ordovictan

rocks, They consist ot masstve to medium bedded, fine to erypto-

erained dark prev limestone with minor tnterheds of dark prey

snale, siltstone and sandstone, About the middle of the formation

there 9re ceveral massive heds of medinm to corrse gratnea,. ight

erey dolomite, Peds of simtinr are are found about /1 miles west

of the southern bounaary ot the Permits, Thev are exposed along

“Slearwater Greel and involved tn the Clerrwater Hoult,

WHITTAKER FORMATTON
eee enon

The term Whittaker Formation was introduced by voug las

and Norrts to cover a thick sequence of limestones, dolomites and

ehales which overlie the Sunblood Formation, eycent where Itote

overlain by the Middle Ordovietan rosks which form the itp © lope

‘Td division of theof Sunhlood Mountain, They make 9 three-to

Whittaker Pormation end state that, ".. the lower and middle nartes

are approximately equivalent to m pennit 2', (nich is their term

for the formation vorming the atp slope of nhlood Morntain).

The tyne creation of the Whittaker "% rmatton ts on the erst -yanl

 

of Whittaker Range, or about 4 miles west of the Permits, The

section 1s 4,O7O feet thick vwtth the lower mntt conststing of

1.220 fleet af dork rrey to mreyv, fine to medtum crained limestone

whtoh de thinly beaded, The middle unit consists of BEO Ceet of

mainly tine eratned, anrly trey. medium to thick hedaea, sparsely

 

 



 

sherty dolomites, They ore sommoniv vossiltterons, ceontertnine

colonial and stmple vor2ls., The lower and middle units are dated

hy fosstig o8 Tete Ordovteteon tn age, The upner nnit ts 1,890

feet thick and te made wn of dark erev to rrey-hlack, fine grained

thinly hedded limestone with alternating thin heds of Diack to

dar’, cray ctiltetone near the hase, “his onit wa dated v ©-Pertos

“nd Jeeleron of ‘ate Lower threuth earns Toner Stlurten or the

beets of eraptolite “ano, They noted that tne “bhtttaver

Rarmation at the tyne tection con®ormehivy overlies the “unblood

 

Formation is rrohably confermably overlain hy the Delorme

Formation, although tney did not ser the vontact. The wpper unit 

ot the Whittaker was noted by pouglas #nd Norris to be 2 more

recesstve type of deposit than the lower two units which are meinly

earbonates,.

»TLUR LAN

Ae noted ahove tn the disaussion of the “hittaker

Formation, the upper unit of thet formation cont Ins a eraptol'te

fauna of Gtlowtan cee, Mate coction te prerert ot the Whittaker

Renee raltoog the delorme Rance, The lithelortes of beth

faetiionc rea acer ta Le the came,

JETORME PORMART AY

 

Nayedar and Morris nomed t eyWenre oft

dalomithes and shales wht en overlie the “Mintthalker Wormatton ond

underlie the damsel Pormattion the Delorme “Wormtion, The type

sect ton $3 loented 1t tha herducte re nt Pactel *y Pele on Yo larmne

Ranre, whieh ts cout 52 miles northwest of fhe Permits, The  
 



 

ceatton 19 3,250 feet thick with the haral £0° “eet consisting of

interbedded cott, devlr rrey chales and bhinack, Iavey aretlinreone

limestornoces and dolomites, They are overlain by 1,300 feet of

lteht crev, fine gerained to erannlar. masetve Anlomt tres which vary

to whttich-erev and brown, medium te coarse prained dolomit tec

wAPoh ome norois to nart., They are in torn over lotn ky JON “eet

of fine erained to epranilar snd silty. every bedded dolomtter,

Mee sontatin focstts from Cflurten to Devoriin *n TF, Tho “pper

TEN feag ts mode up of dark ere, avenlyv cond thinly hedded srvpto

oratned limestone, The Jelorme Yormation fF the Whittoker Konge

cactton t4 2, BAN fee thiol with the bare) 2,000 treet made up of

qarle ane to hloel shale and thinly bedded dolomttic 1 Itchones

“Sth come maseive beds of medium vres dolomttes and limestones,

They are overltin by 2 1.900 foot cequence of dork prey, ‘rypto

eratined limestone whieh te stltv and sandy, The noner SOO feet

ts 9 thin hedded. fine mratned, lteht corey resese4ve Timestone,

The tyvo seations ceem to indicate the foactes are bhecomine more

hasinel at the Whittaiver section, particulary tn the basal ond

middle portions of the “ormtton,

‘AMS EL FORMATION

The nome tomsel Formation was micvren by Don syne and Norrts

to the sequence of limestones whitch overlie the pelorme Mornation

and underlte tne Scmore Formation, Mhe formation te 1,400 feet

thick on Whittaker Kanee and 1,740 feet thiel cn velorme Rance,

Mhe section northvert of the Permits, in the velorme Kanee rea,

sonstcts of grey, ervptor7ained limestone which wsually ts (on.
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{n either massive beds or else as a large seale hreeceta, The

fragments are found un to 10 feet or more tn dtameter ranging

from very Angular to subrounded, The brevets matrix consists of

coarse calcite or limontte and ochre whten raarce rom brovn to

yellow to orange tnd red tn colour, “lt costs were observed on

some bedding surfaces, A few miles south.of this crea, near the

Minetoe Ranre area, the Camsel consists of alternstine thick

bedded prey, fine gratned limestone and cnalv, fine erained,

orange-weathering limestone of 9 recessive nature, The Camsel

Formation thins tn a Southward direction, The Camsel ts not

easily separated from the Delorme Formation at exnosnres Iving

west and southwest of those mentionea,

SOMBRE FORMATION

Denelas and Norrts termed the marstve orev weathering

dolomites which overlte the “nmsel Formation and underlie the

t
Middle Devonian Arntead #ormetion the Sombre sormation, The tyne

section ltes some 45 miles southwest of the Permits on Tunura

Ridre of Nahannt Plateon, The section consists ot 4,300 feet of

dolomttes., which were divided Into three units, The lower 1,150

feet of dolomite ts dark prey to block, orvptoervetalline to tine

prained and “Lityv to ctrannler and oeenrs in thick. even beds,

Thterbedded with these dgolomites are tine to medium vratned, lieht

ereyv, masstve to thick bedded, coarsely vugeyv dolomtte with corals

and other fossil remains, The basal unit rilso vwontatns very fine

prained, mranular to “inely vurgv, medtum hedaed, light to medinm

grey dolomite, The midule mit ts 5/70 teet tuick and contains
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brownish-erey to black, thinly bedded, eryptoprained to eranv lar

dolomites, The upper °,370 feet of Sombre Formation contains

medium to thick beds of dolomite which are eryynto to fine grained,

very dark grey to black and coarsely vurry with obhundant fosstl

debris, Interbedded with these dolomites are thinly bedded,

ight to medium brown, fine rratned, silty and sandy dolomites,

The Sombre thins to 650 feet in the First Canvon of the South

Nahanni River, which ltes some 40 miles south of the tyne section.

The Sombre ts 1,900 feet thick on Delorme Kanre and consists of

licht browntsh-erey, thinly laminated, tine eratned dolomites and

licht browntsh-crey, thin te medium bedded, silty to fine grained,

granular dolomttes, They also contain some dark prey, thickl,

hedded, silty, dolomititc limestone and ervotorrained, dark

hrowntsh-erey uolomite, The Sombre anpnears to be senarated tn part

at least from the underlytne Jameel Formation by 9n onconformity

and trom the overlying Arnica Formation by * detinite unconformity.

Keptonally the seqnence of Ordovictan ani Stlurian

formations deserthed in the preceeding nararraphs can 9e rrouped

torether and intervreted as part of 9 vast ‘art onate shelf, A

combined tsopach of Cambrian, Oruovictan and “tlurian age roeks is

9 useful map to demonstrate the denositional features ond factes

patterns on a regional basic, Tnis map shows that the area

eovered by the Permits and the outcrop sections of Ordovictan,

and Cilurtan rocks mentioned previously are part of a carbonate

shelf which extends from the Arctic Soast into northeastern

British Golumbia, The shelf carbonates are renerally clean, finely   



  

   

erystalline carbonates with veritable porosity. Flanking this

shelf along its western limits ts a belt of shelf edre carbonates

which are reefal in part. They are present over most of its

leneth, generally lytne on the Peele Plateau and extending through

the central ranres of the Mackenzie Mountains, They ljte mainly

to the west of tne Permits under review, The shelf edge

aarbonates are in turn replaced by a bastne |] sequence of open

marine shales and arpillites alone their western side, Hast of

the snelf carbonates 15 a sequence of shoreline sands, red and

green shales, gypsum, salt, sandy dolomites, dolomites and

conglomerates, The eastern limit of the combined Cambrian,

Ordovician and Silourtan formettons ts 2hout 35 miles east of the

Permits, Tt shonld be noted they extend through the Great Slave

Lnke area to the east. but are not present over 9 portion of the

Ares hetween “amsel Rend and Great Slave Lake,

The Permits are manned as vine 2lone the eastern side

of the “amsel Raein, whieh is 92 marked ienpositional festure

extending from conth of Fort Norman to the Liard Pliatean area,

The tnhielness of combined Cambrtan, Ordovieian and Stlurian beds

in this basin exceeds 10,000 feet to the west of the Permits ‘while

the Permits are expecrted to have between 5,000 feet ond 7,990 reet

of them, The FPO Tenneco Koot iver 1-60 well had approxtmately

2,300 feet o. these beas if the top of the Stlurtan is placea at

5,320 reet. The section from 7,982 feet to 8,571 treet or total

depth was previously mentioned as probable Cambrian sre; however,

4¢ should be noted that lithologically, 1t ts also sim!tlar to map

 



 

 

 

unit namber 6 of the Horn Kiver area as mapped by Douglas and

Norris, They dated this unit 9% provistonal Middle Ordovician

nce on the basts of fossil evidence. Correlation of the FPC

Tenneco Root River I-60 well with the surface sections ‘s not

readily apparent. The section from 5,390 feet to 5,820 feet

consists of eryptocrystalline, argillaceous, slightly evanoritic,

eLlty to slightly sandy aolom'tes with no visihle norosityv. The

section from 5,830 feet to 6,280 feet consists of 9° dark rrev

microcrystalline, oreillaceous, dolomite with noor vurry porosity

ana seattered quartz orvstals, A drill stem test oi this section

rerovered filtrate water cut mod. From 5,280 feet to >, 71! feet

the section consists of light to dark rev, aredlineeous, micro-

ervetalline dolomite, The section contains abundant Teht and

dark grey chert with minor amounts of clear anhydrite and prrite.

Porosity is metiniv a poor vurpe tyne with some “racture norostty

nresent, A test of this treeture and vugey norocityv recovered

4,400 feet of salt water. This se fon also rcontatins seattered

artnoid fraements anc indistinet vellets., “he interval from

6,915 feet to 7,510 feet is essentially composed of oretllaeeous,

microorvetalline, light rrey. silty dolomtte with ahundant pyrite

thronuehout and with 2 detinite pelleted noture tn the hasal 2&0

feet, The section 1s non-norons and contains thin interbeas 91

dark grev shale threnrhnout. There are aco floating comrce hore

erains throughout. From 7,510 feet to 7,982 treet tne well

penetratad 2 section of hntf. microcrystalline, primary or

evaporttt: dolomitoct witht interbedded read ond ereen ~n’ 1 “ty ey

The section is silty and contains scatter ui “loatinge coerce

 



 

 

quortz erains and cleor anhydrite. Worthy of note ts thr

buat the ep Tanne:o ant River TAQ wel) 4° rornietely

dolemi tized throvehonrt thts section while the

e of ltmectone ond

  

the weet contain 2
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onteron sections to
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Tropoine Lond tions tn the combt ned avian ‘ an

caxtton mat ko evnectes to he aiite varfed t thts erfon, om

he tyres which may je mretent re aot lined nelow

(2) The nescontiorms tr nerohine the mien one
yar? tn - Mt ldte ewe gon - mations nrah:in?) reqneed

weet aa tiay A rps, monodnesks ona channels

Mateh tf sarned tight vectes in the overlying cede

wld syne ibtute , af Vanrtiyoa £ran, ecchine

: ineonformity woulda enhance the

   



 

(>) Lateral faetes hargas Sram arane shelf aorhonates

to cemt -eyanortts ’ ArhonaAtes On Alea provide 4

notentiol trop of eonstderable axel oxtent,

(4) Cal tive eal itio ot the undertivine Cambrtan

faline Kiver colt mor etve rise to one or tuc store solt

 

-AlIGLON ctroetores 3 hon ane Wd to he nroduective

of of]. I> the Homminebtrd 2rea of santhenst Soskatenewan,

Poetiol aati ttan of the colt devine the denosttton of the

 

  

Ordoviotan ov Sthurtan wonld bove carved tq rrovide

Iyer Alevattaqn: on tha cea “loan where the salt was rot

removed, Theca 10°79 Plevatiors would nravidea the jlont

Or nape 4 {Jor rarhanate hanics to emo on, Mrane of

the Huimmirebird tyre would tnvyvolve ert Jor) sr detior

- ,ealt, Mte maw have Arvonymnan 3 te Mambrian or

arriy Ordiovietan time, The ipnreseatons peanrtad ronda have

vaantyed an exter et]? of sadimests cover that heing

ienosited where th “A1t owac OG removed, now

 

cadimortetgton witates fhe stele hate oncekhg oun. sohseanen

addmente wornld e denne SY AR A NAMM oy Plan Theed [ment c Y , ’ .

ee cage 1o4 tea Vy) the rma tir r of oo H mmminehtrnd tyre of

tran world involve the remove! oo" the calt™ rnoundine

tho ayviatnhna) aint + le nt some time subseanent to

Sh dartan sadtmonyntot Lor Mato way) i Janve the Ordouvtotan

and OF Toptan nageryor, werlytne the Ite ov ortprine)

elt solution stresthoreliey ht .,

eyanorites or eantyvalents. should provide an Adeaiate

rasarvolr ceol Some sonnort vor this theory te founa

   



 

reptonallyv, where lower Ronninge carbonates are found to

ne hrenctated as are the Rear Rock carbonates,

(e) Gentle to tirht antielinn’ folds coupled with

thrnst faunltine ere present in thts area and sould

provide siveahle ®eonmeletiors of hydrocarbons,

MT DOLE LEVONT AN

ARNTAA WORMATTION

Mra Arnten te o4 tntele seaqnence af daric prev dolomites

which generally overlte the Sombre Formation, Dourlas and Norris  named them from a tyne seetion at First Ginvon on the Sonth

Nohannt River, The Arntea by definition mav be overlain , tinter-

bedded with, or, erade laterally tnto the Funeral and Pear Kock

Rormations 38 well 16 may be overlein by and nartiv lateraily

equivalent to the Landry and Manetoe Formations, Dourles and

Norris measnred 2 “on nmher of seations of Arntenr in this region and

deserihe 1% 98 menerally dark prey ond black dolomite which ts

fine to crvotorrainad., enannler to finely porous ond vureyv,

vartably fetid ond tn some nlares Laminated, On Dbelorme Kanrce

the Arnira ts 2,100 feet thtek while on Tverson Kange at Root

River gan which ts aor V7 miles northeast th ts 1.700 feet thier,

The saetion on Mamsel konge, north of the Pormtts ts 1,20 feet

thick, On the east side of Whittrker kanee tt ts 706 feet thick

and is overlatn by the Funeral Yormation, The ration sonsists ot

alternating beds of dark and medtum erev, fine to -oarse eratned

nartls hreesetated dolomite. There are some erinotds and sorals

as well 38 hlack chert bands, The Arnica thickens to the north
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and west as the Funeral Formation thins, Tt thins to the sonth

and tn the Manetoe Ranre and northern Nahanrt plateau may he

ahsent locally. The Arnica onterops alone the eastern stde of

the Permits, adjacent to the Camsel thract.

MANETOE FORMATION

The Manetoe Formation overlies the Arnica thronehont the

Camsel and Nahannt Ranges as well as on the northern Ram Platean,

The type section ts tn the First Canyon of the Sonth Nahanni River

and was manned by Done las and Norris, The type section consists

of 375 fest of conrse reerystallized white and black iolomite

interbedded with hlack, medtnm rained dolomite with lorre

trremilar masses of white calette and dolomite, On camsel Rance

the Monetoe ts ahout 150 “eet thick and ts made ur of dark erey,

econrse pratned, medium to thick hedded dolomite whtch ts niehly

Practured and ent by wntte calette and dolomite vetns, The

strati¢raphti: relationshin hetween Manetoe and Funeral Formations

4s well tllustrated on [verson antieline, which 1s about 29 miles

west of the Fermits, The Manetoe on the east flank of the

anticline is made up of 500 feet of medium prey, soarse erained,

very norons to “Avernons, massive dolomite with vues lined bv

milky white anartz ervstals. The igh norostty 1's attributed to

the margin of the factes change to Funeral Formation, by Douglas

and Norris, The Manetoe rrades laterally tnto the upper nortion

of the Funeral #ormatton In a north, south and westerly ifrection

on the anticline. Ona tributary to peKale Creek from the east,

near the anticline the upper Funeral ts separated from the Arnica

by the Manetoe coarse, vurey, medtum ereyv dolomites,  



 

 

FUNERAL.FORMATION

The type section of the Funeral Pormation ts located on

northern Nahannt Plateau at 2 location some HO miles sonthwest of

the Permits. The type section is 2,560 feet thick witn the lower

1,655 feet made un of dark prey to black, niatev, saleareous

shale sind midstone with toterbedded silty to argeillaceous Limestone,

This sectton ts overlain by 225 feet of black, stltyv to

arpillaceonns, btoclastic limestone with black shale nartines,

The unner A470 feet are matniv black, niatey, vealaareons shale and

blocky mudstone with thin tnterhbeds or lenses of black, bioelastic

limestone and thick beds of hlack, hard, argillaceous limestone,

On Tverson Ronee the funeral ts 900 feet thick and ts composed om

dark prev, fine erained limestone that 1s mainly plateyv to thinly

hedded and partly silty and are tlaceons, There ts some medtom

to coarse prained fosstliferous Timestone near the top. As noted

previonsiv, the Funeral prades tnto the Manetoe Formation tin 2

northeastward direction. Going north along Tverson Range the

lower Funeral grades into the Arnier while the npper part mrades

tnto the landry Formatton., At the Whittaker Kange and Nelorme

Range seettons the Funeral also overlies 7 thin Arnien and under-

lies the Landry Formation, The “Whittaker hanre section consists

of a basal 230 feet of interbedded, tine erained, limestones and

ealeareons shales with thin heds of” black chert. They are overlain

by 1,079 feet of tnterbedded limestones ana shales, The shales

are calcareous in nart and dark grey to blaek, The shale content

is great in the lower portion of the formotion, The npper

limestones are fine eratned, dark rrev, weathering, to light Srown,    



 

to dark erey and occastonally to piak. Northwestward from here

the lower Funeral eprades tnto the Arnica while the upper nart

erades into the Landry Formation, The Funeral Formation 1s

apparently not developed in the (amsel Range adjacent to, or on

the Permits,

LANDRY FORMATION

Dougslas and Norris nroposed the term Landry Formation for

the cntck to massive limestones which overlte Arnica formation

dolomites 2t sections such as the pelorme hange cection, The

term alse anplies to sections where these limestones overlie or

erade laterally into the Funeral limestones such 9s at the

Whittaver Rance section. The Headless Formation overlies the

Landry Formatton. The Whittaker kanre section fs composed of

OO feet of medium erev to hlack, erynpto to medium rratned

limestone, The limestone ts nartly pelletotd and fosst1iferous

and medium to thtck bedded with the bed thickness jecreasing near

the hase and grading tnto the thin bedded Fineral Formation, The

alone this ranece from north to sonth so

 

Landry changes facts

thatat the south erd the Landry has gradually chanred Into the

Funeral,

The Delorme Range section consists of 200 feet of crypto-

erained, dark crev to black limestone whteh ts nartl etltyv and

argtllaceons at the top while the basal portion ts nartially

renlaced hy corrselyv orvetolitne, white to brown dolomite,
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BEAR ROCK FORMATION

Tne Rear Rock Formation 18 exposed on the MeConnel Range

of the Franklin Mountains east of the Mackenzie River, which ts

about 5 miles northeast of the Permits, The cection ts composed

of mossive breectas made up of fine prained, sliphtly ctltv and

argillaceous, brown to dark rrey limestones, The tyne section of

the Rear Rock ts at Rear Rock near fort Norman, The tyne section

sonsiets of two distinet factes, a hasal 40 feet to AO feet of

white, eyvnsiferous, massive lersine dolomite or ltmestone and an

unper 175 feet of hreesta romnesed of brown, dolomitia, limestone

bonlders set in a matrix of dolomitte limestone, Te tro factes

are separated by 2 320 foot secttor of poorly bedded, aark rrey

Limestone and dolomite. The Rear Rock which is 9 very widesnread

formation is the factes ediivalent of the previously dererthed

Middle Devonton farmations, oamely the Arnter, Manetoe, Funeral

and Landry tormations, The »annvdrite Ffoetes of the Rear Rock 1s

equivalert to the Chinenarca ot northern Alberta,

kemtonally, the Reon Raw Vormation wnaerenoes 29 nnomber

of fartes ohanres, eradine trom hacine) chee taetas to ePyvaporitic

shoreline “aotec, The bacina! helo footas are present vionm the

west side of tne Mackenzie Monnteins, They are Clocled bw shelf

ndge limestones and anlomites alone thet» eartern side, These

shelf edge carbonates are norent, Ad fac-ent to the shelf edace

9arhonates are a shelf Timestone and dolom't Paya tar, Mts chelt

Partes covers most of the Peele Plates. Intertor platne and

Mn Kenzie Plains, They ere ehout 7,000 feat tfhielh tn the Peele   
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HEADLESS FORMATION

The Headless RPormation ts defined 25 2 ehale and

limestone untt which underlies tie Nehannit farmatton and canarates

Q

16 from the underlying Sormattons, “Where the Nehonnt ts thin or

aprent 14 18 the fortes eantvalent ov the Nehannt, The zonta ee

with the omnderlytneg beds ts considered to be Atseonformable., On

Headless Renee, whioh ts cbout SS miles southwest of the Permits,
2

th
e

He
cd
le
ss

Bo
rm
at
io
n

-o
ns
ts
ts

of HH
O

fe
et

af da
rk

rr
ev
,

sA}yonreanne enanle, The pper 150 feet sf hte tnterye] yytatne

tnterbeds of darl grey to ‘eht hrownteab-crev, opvptorratined to

bioclastic limertene. wnteh ore 19 feat to 50 feet thick, On the

sonth end of this ranese the limestones erade latern lity t4to tnter-

bedded black shale and bleak. areilleceens onyntorrained

limestone ta heds & Inehas to 2 Sect thick, At Iethedral Mountatn

whteh i146 LO miles northwest of the Herdless Pangea, the Hendless

Rormation is ARQ feat thiels ard the Nv honnt ts cheent, On nmsel

Range tt tes THA feet thizk on the sontn end and 12¢ feet thick on

the north end, Th wanerally fonetate of florsilttferons, dark crey

limestone whien ts areii}e:eous, thin bedded and irvpto to fine

mrained. Tt ts tnterhedded wit AleaAreous shale, The Headless

Pormation 1S tneluded with the Nehannt Hormation on Metonnel)

Rane, The BA. HARB. Tone Mountiin No. 2 well whitch t2 27 miles

ast of the Pormits encountered OG feet ot Headters Tl omoattion

which consisted of argillaceous, dark hrownich-prev, ervptorratned

sltently dolomittc nea the hace, The Hendless
 limestone which was

Je fyolnded with the Nehanni in the HPO Ponnero Root Kiver T-50

well,

   



 

  

NAHANNT FORMATTON

The tyne sectton of tne Nahannt Formation ts located at

Nahanni Routte which ts about 76 miles south of the Permits and lies

near the confluence of the South Nahann*t and Liard Kivers, The

Nahanni is 350 feet thick and 1s made up of dark prey, line

grained, medium to thick hedded. n»rtialiv dolomittzed limestone

with dark to light prev, “ine to madtum eratned fo oneasionally

eoarse eratned dolomite, Tt ic underlain by 120 feet of Headless

Formation, The Nahannt thnitevens north-westward so that on ham

Plateay, which ts ahovt 25 miles south of the Permits th ta S50

feet thick while weet of the Pom Plateau it 16 TRO feet thiak on

the east side of Nahanni Plotea and R30 feet thick on the west

etde, At these cootions the Nahanni! ts renerally a ltent to dark

srey, thick bedued, Pine grained fo Hpoelastte jimestone, The

Nohannit ts 8389 feet thtek on Pelorme Rance, 600 “eet thicle on

Whittaker Kanve and 600 feet thtsk on the hoot Kiver in the

northern Tverson HKange, On the Cameel Rance, north of the Permits

the Nahanni has thinned to 25° feet wnere tt 15 9 light to dark

prev, medtum to coarse eratned limestone, The Nehanni 18 about

300 feet thick on MeConnell Range, In the “omsell and Root hiver

regions tne Nahanni is a fine to medtum rrained, vaark grey, reefy

limestone whieh renerally ocenrs in medtum to mascive beds

separated by thin argillaceous limestones or by aretllaceous

limestones of simtlar thickness, The thirk areiliaceous limestones

the formation grades into thehecome more common near the base as

Headless Formatton,

 



 

The FPPC Tenneco Root River T-f0 well encountered 800

foet of combined Nahanni and deadless Formation, This thickness

1s prohahly exaggerated due to crookea hole nroblems whtch this

well 1s supposed to have encountered, The seetion consisted of

dark brown, microcrystalline. argillaceous, btloclastic Jimestone

which was nartially dolomitizea in the upper 450 feet. Thin

prey-creen shale stringers are present In the upper 60C "eet.

The pasal 200 feet 18 eryntocrystalline, vapnely nelleted brown,  
areillaceous limestone and may renresert the Headless Formation.

No norosityv was present in the Nahannt Formatton in this well,

Fact of the Permits, B.A. H.R. Lone Monntain No, @ encountered

4OO feet of Nahannt comnosed of uark brown'sh-rrey to dark brown,

orypto to fine grained limestones with cnalkv norostty. The

B.A, H.R. Prat? “reek No. | well encounterea Hin feet of combined

Nehannt 2nd Headless Formations, The upper 3210 feet sonsisted of

srypto to fine wrained., lteht to gark brown, Iretllaceous limestone

with some caleareous, grey shale nartines, The next 40 feet was

49 lieht brown, mtcroeryetalline, § tehntiv areLllaceous dolomite.

The basal 60 feet conststed of lirht brown, microcrystalline

limestone, Kegstonally the Nahannt correlates with tne Lonely Bay

and Keg River Formations. Any porosity develoned tn this unit

eould produce 4 stenificant stratimrapnic tran, The Nahanni 13

present in outcrop on the Permits, having heen hrourht to the

surtace by the Camsell thrust fanlt.

WPPEK DEVONTAN

FORT STMPSON FORMATLON AND YOUNGER DEVONTAN

as and
The Fort Simpson Formation was measured by Dour]
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Norris on Decetver Creek, which ts nesr the northern honndary of

Permit 5411, The section 1s 3,800 feet thick; however, they note

it is probably fanited and a true thickness would be in the order

of 2,500 feet. The base was not exposed, The lower exposures

were a non-oaAlecnrreons, dark prey, fissile shale with nodnies of

concretionary limestone and some thin interheds of stltstone,

The upner nart was composed of midstone of a calcareous and silty

natnre and of a medium to dark grey, arptillaveouc, fine ervined

limestone with thin tnterheds of er2leareous stltstone and sand-

stone, Snobsurface control ts provided hy FPPC Tennero Keoot River

T-[0. where more than 2,079 feet of Fort Simnson was present in

moch the same litholories as deseribed at the vDecetver Creek

exposure, B.A. H.B. Lone Mountatn No, !, was he*tomed at 9,905

feet in Fort Simpson, without reaching the Nahannt Formation,

The B.A, H.B. Lone Mountain No. 2? well penetrated 1,075 eet of

Fort Simpson whitch inelndes 110 feet of probable Middle Devonian

Horn River shale at the base, The FP! Tenneco Root River [-50

well has ahout 80 feet of probable Horn River shale at its Fort

Simpson base, B.A. HOP. Trail Creek No, 1 nenetroated 420 feet of

Fort Simpson whitch includes a basal 100 eet of Horn River black

shales, The P.A. H.?. Root Kiver No, 1 well hottomed at >, 780

feet in Jpper Devontan beds, which are vonnerer than Fort Stimpson,

according to the G.S.C. The subsurface control indtertes thet the

lpper Devontan beds %re thielventne into the Camsel Pactn in much

the same manner that the older tormattons vallowed,

Dourlas and Norrts mappeu a number of younrer Upper



 

Devonian heds tn this region, At peceiver Creek they manned 550

feet of interhedded olive rrey, silty shale. 7 179reons sandstone

and fine to medtum grained, grey to greenish-rrey slltstone,

Mear (arlson Lake, whtch adjoins Permit 5412 on ‘te western

boundary they mapped ‘tmestone reefs watch are eantvalent to the

nasal portion of this 650 foot snale. sand and silt sequence,

The reefs are composed of strometonorotds and eorals forming 9

poorly bedded, medium crey, coarse erained, nelleted limestone,

The limestone reefs apnarentiy reach 2 thialness of 150 “eet.

The neyt vounrest marrioe ueit eoneists of SHO feet of calosreons,

corey to preentsh-crey, sandstone with interbedded silty,

eA leareous midstone, prveentsh-erey, fine pratned siltstone and

areillaceous limestone whteh oecnurs matniv at the ton,

Hast and sonth of Carlson Lake, atone the western stve ol

the Permits, the younrest Devonian heds ore exposed tn fine axd

of the Yonin Svneltne,. he lower 700 teet consicets of prey te

preenich-erey, stity, slichtly enalerreous shale 4th thin. tne

erained, stltv, Jtimestone hands and ereen, aalerreons sfltetone

whieh erades to fine sandstone. Overlytng them ave 6/5 feet of

ealoareons stltstone, with trterhedded silty. calenreons, preen

to reddish-brown shate, The upper 450 teeth to TCO “eet tt composed

of areillareous, srev-brown, Cine to medtiim fosetltferous lime-

stone, The B.A, HL. oot River No, ? well, te correloteda hy

the G.°.0¢, ac ensonntering thece heds helow 2CO feet of iri ft.   



 

MISSTSSTPPIAN (°)

Overlvingeg the yoouorest yoyoantan hede tn the Vohin

 

“-nAlina on the Permitt, Donelact and Morrpc mornrad 2 16 SAG

thialr shale nit of whieh the Corner by , ac noth avracag, The

tnala woe le ' > - tao] ona te Tent] oeann nd om we

ftestis, with tht Ytorhed { tron ctetned nacthone, They

Paynd 1 + mq ynelneded 5 hott ¥ Post pevortan

roseitl: cart of the tate’ socaression of Mteotestnptin whitch Titec

to the er this ar ’ r rt Bae Py mope ty, Jenn

roup ol Cretaceous are,

 

e@ Rad? of Cretareonrs re ’ rypoeed in tne ehh oth Ht lis

wnich Ite apont 20 mttes ecst of tne Permits, They consist oF

Indicates the fretavseor to rerstst oo! lars rnin anes

 
  



 

 

Permits S11 and 5472 ie nrimartiy en the Jameel lenge

 

cf the “panklin ™ rtoir: The 'rmseal Range ts ecceantial ly a

west dinpine, homorlinal cnuoesesston of Middle peventan and older

rookes with some Joper jorrA naar ‘hi jes 4 7rolved In the veomnlery

Folds and faoclts of tne stroctora! ‘ow aypeas., Me Jomrel Parce

wart }rourht roby Gh tomce throust whtsh cnderlies its entire

Joretha, “he Comte) throsh to 2 low snele faalt ombhtoah dine crartly

a toand te appame tly onanaeds Pint 4 ria PAS, Mhe ftoanlt omreare

to rarallel the heddine / pomect YY tte la eta, We tery fovea

: the tote of the Parmtt enoral) trike north-couth to

 

rortheast wed northwect .

The prty tr la trot 7 fantouraa. vy thie oa 5 “a the

Yemse ]) thrash Pavlt tha Varin wnolina Bho 4 f, Sourey \nttiotineae

eA tne Ram Nott eltes, mm Wem fNohtdt Ton KNartbh trandtry,

qdoukle ridin try PO ld wht on }tae a] rer the waethonn rpedqan at Poanmt t

N11 “or part oof tte loreth, The weet Gains are anite gentle while

the east dins are trom /l’ jamy 6 oO Magy Le varie l wpara the

atroeture te aannarently brolen bu a vest atnnine anit. Phe kam

Anti ~T4Ine may he hrolve Tretn ° northern and ‘onthern Toure "Ith

the sen ration hetween them hetne rresent 29% ‘arilson Iateea, Thies

the Permits woold seeagrtated with the coothern closure, Phe

th north tn the Vantr at tha wn rtteh vntert

 

Kam Antteltne ends

somneline, The overall) lenerth of tne kam Aboattedltne ts nkhont &?

miles, The Vohin Cunsline ts vrmetrivcd mrad. aney Salad with

flanis divning less than 4O derreas Th te 9 mmetor strvetiiral



 

 

element which herins on the sonth near the Sonth Nahannt River

and 9apnarentiv ards in the rorth nerr the Root River which ts 4

distance of chont 118 miles, The Vohin Syretine mins north-south

over the western portion of the Permits and Wes tmmedtately east

TMhe mayimom struetiine |

 

of the Ram Anttoline tn this witetnt

derression of the Yohtn Svneline is near jecetver creek, on

Permits S41) eo. 7 FHP, Root River Antialtne lies rorth-east of

the Permtts and was rartinrlly tested hy the FPO Tennero Root River

T-AO well. which ts 3hont 11-1f7? miles northeast ov Permit Sle,

The enct-weet closure or this anticline was actimated bv Donrlas

and Nomris to he from 2.000 * north to &©,00C "eet on the

south end, The antteline plunges to the »rorthesxst, however, no

sonthwest nlinee was ohverved., “he antieline mry axtend onto the

aereace covered by Permit 5412, and be present onaer the Camsel

thrnet niate white. would matte a motor tarret for anv wel)

rorstdered on this acreare, Apparently the Koot River wel drilled

by FP and Tenneco had extreme deviation prohlems ond Instend of

avytlline into the erest of the antteline the bit aetualiv sltd

down the florkes of the struetire, Nomeronus small antic linal folds

are present on, oy adtseent to the Permits and they. connled with

the nomerous factes changres tr the Middle

 

ON TON any ler

formations mav he sntfietent to reate hyvdroewerhon trans,

Porpther exploration in this nrree shonld constct or a

eravityv meter and,or. aIrhorne marnetometer survevs, These

survevs would he of definite assistainee in defining the deen

etrnuetures in this area, the nresence or absence of Soltne Kiver  



 

Sait and assocetated solution features as well 98 the conttevration

of the Pre-camhrion surface, The surface structures should

reretve detrtled manning by nttlizine hoth tteld nartties and

photoreolorical methods, Any leads obtatned bv these methods

should he verified by setsmic surveys and then by the drill bit.

Particular attention should be naid to the Ram Anticline os wel)

32 to the possible extenston of the Root River Anttaline onto the

qQerearme,



 

    
   

   

  

   

  
  

    
   
    

- 28 -

FRACTURE ANAT.VETS
  

This section of the renort disenusses tne resuits of 49

betatled Fracture Analvsit«s Survey earrted out within, and in the

Immediate vietrity of, Petroleum and Natural Gas Permits SUT ana

PAL, An aerial mosrate (seale 1.595 Inches eanals anproximate ly!

mile) made from Dominton Government q9ert9al photorranhs accompanies

this report, These same nhotorranhs were examined stereoscopteally

and the fractures plotted on the individual photorraphs, then

transferred to the mosate for analysis.  
    

         
   

Tne thant the earth's ornst ts abundantly and
L    theor  

     
methodically rraetured to the baste nremise on whieh is hit lt the     

 

        
 

exploration teehniqne lnown 9¢ Yweoetoure Analvesic A Rraetuirne ts

       
     

 

@ defined 22 "ll. peaenerally abundant, natnral ltnention discernible

  

      

           
      

 

on 2ertal nhotoeranns'||,

Praeturing ts lareely wised by exterrs | stresses on the

    The most Imnortart nreas  

    

 

(a) earth tides

   

        

     

(b) radin} Ieceleration of the eayth along tte radius
}

veetor

       
  
  

decreare of the earth's rate of rotetionprada}

  

 

the earth ic systematically fracturedabove,   
        

              
        

 

 
and the tracture system would soproach symmetry 1f the erast were
 

hnomoreneous,. Tt is Onsidered that frrepularities are exaused by

      | reefonal heterogeneous eonditions within the earth's erust. Local
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departures from the norm are caused by structural or stratirranhic

Anomaltes,

The term "photogeonhvstcs' was tntroduced hy Rlanchet

(1956) and deals with mapping, analysis and tnterpretotion of

fracture fraces as recorded on aerial nhotorramns, Tn 2 more

reneral way "nhotoreonphystes’ aan be defined as the methodical

statistical analysis of linear veatures seen on ertal nhotogranhs

observableand this svstem is annited by ony method recording 411

lineations, or the totrlitv of 9 ceertain tyne of linear feature

and the strtisttcal nresentation of the data on contoured

Intens'ty mans or dry plotting the fractures directly on the moseic,.

In this renort 3 merattractore ts lonerer than 1 mtle and

a microfracture is shorter than | mile,
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must nersist extensive ond widerpresdover

outer shells that ts today, the

be world wide", engendering

 

DISCUSS TON

Fracturing ts largely caused bv external stresses on the

earth, althourh internal stresses mav play some minor roll, The

most Important of these external forces are the diurnal earth

tides due to the eravitational effects of the cin and moon: the

change tn radial acseleration ot the earth alone tts raatus vector

and the gradual decrease tn the esrth's rate of rotation, The

endless rhvthemic action of these earth tides ts vrohably the

prioetpal cnuse of the svetematia fracture s: stem seen over most

of the world. even thonch theamn) ttude these tides tc onlv

9 - 12 Inches, The fractures are most likely cenerated by the

nroress of fationne as the ena result of thece ‘tresses whieh are

@ renerted ree larniyv over mt) itonae and mtiitons foupnane Mata le

fatione in the same manner when subjected to sentinel vwthrattion,

Tn general the intttating “orees which penerarate Vractures

most have continued tor 9 verw lone ttme and the process tnvolved

are continnens and are probably active ot the oresent time,

Forthermore, Mollerda (108 /) efpates "Thea meehant reantired to

reflest lineaments to vround surfase nosh he rewsorsh *mn le

for simple patterns are nrodvced on tiverse tonorraphyv and In

diverse tynes and depths of surttatal denostits that verly

different kinds of relatively (lat-lying sedimentary roves o%

varying thickness, The me Hanteam nrodueing the lineament nattern

helts ot the earthit«

meenantsm m In fratf



rxternal

parameters, Some
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EXPRESSION OF FRACTURE
Fheaaaae

Practures

eyery alimate and

"YQ that vraeture natterns ore

rorcer are

the traesgure

{ ctmtlor testontc history but di cterent

Porat copa avtarnnga | the ye AN vf the

tocthenld havo warla owt ye stmt laet trv, However,

17 The a “ bhe eontinents : davalor

ane to exter i. flan a ard factantealis aetive

thatr owr rattern due to tytornn) foreas,

arm MY Th the tethory yi 1 ediment the

m tb he §s roa ‘ Ly yorrpper onward throaneh

e lott pathern te tmpoved an saath nor Laver

the h ao hacgome aN yitdnted enargeh to

womed nroararcatt fa yieeod hy the att eo

ntotn turn ts ai ai} { eorth tider.

have been observed in aeri?) photormraphs from

on every continent tn the world, They re
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@ expressed as toporraphtc relief, veretation differences ard soil

tonal aifferences,

TOPOGRAPHTC RELTREF LINRAMENTS

A gommon type ans relief linesment hoaan ha

manifested bu thane foe) Syort) of tanserapht> elevation

re ide ne : five. t‘eht 1 . Myer moan sy ha

avnrnacead 9a ct At valle vs on Hille ae Sv stratootnaame

thar the ctream worse te sestroatiad by pean ha Mana.

VRGETAL LINPAMENTS

Veteto) Tneomente ra tho most Amman in tho

parkland and omycleor nan on wentern Ganedy and manw excellent

=e les of fractomes Qy ha seen or most n ert? nhotorrapn

e of northern Soskatehewan, Alberta or Pritish Colombhta, trateht

14 ‘f both dectdvecoe ond everpreen trees as vel] of an

rmomth ora unt jercg. ds tothin, However, the mort xommon

re) Vinermant seen } tht irniter % smatehnt eare" to

> lump of trees or kusnec, T moni neas th oe {'r tomes sontrol

the Sa ANA ahane af the lomne att! tre 7 pl) ae tha etee

dosh ,° of srlttunted . “yoe | 6 eY mn] o ( thic lettan

aynrneata O° fraotiiras yi nrece th tn the jectarn nart of the

Panna River dictriot,

INTER PP RTATTON OF BRACTMB RS QAM

The on fest of @roeture Anivtyst (Photogeonphve tec)

ts t- Lone rte cthallow to deen-ceated ‘bhreetoreal on ceretterapnto

® Anon Yes, Me rotaa Onn Pf froetures per untt area te made

and values are contoured on > "Rracture Intenstty Mon", Tn areas  
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of known reefs the fracture intensity 1s two to three times

epresater on the flonks of the reet than directlv ahove the reef,

In any fracture prittern there are two maton svstems of

Frootures: the axial cvestem ind the shear system. In hoth

evsteme tho fraotiras are snb-prrallel and in penersal the two

evetems are ot Ipproximate rieht aneles to each other,

Pasaise of certain tnherest Vimitine factors, Strreture

Thetdenne Surveys have 7 lover order of reltobtlity than petatled

Fracture Ansivests Survervs, To some extent at least, surface

fonditions offect the fractire count, Tn areas covered hy lakes,

sloughs and rivers. the fractures eornt is vero, MII1tivated sreas

renerally yield 2 Tower count than ad inaent virein territory,

Consencertin, 9 differance or contrast in fracture count (#/1)

hetween two points miv be in part due to streeture, but, also due

in part to different sertace conditions, To some exytent, this

ton he comperrated for by applying appropricte wetrhtines to the

observed sounts, bout over or under corrections may result,

Nevertheless, In esnive of these sources or error, it has

heen demonstrated in (nlatins) areas where abunaent subsurtace

fontrol fs avatlable, thet the inctdence of fracturing is

considerably ahove normal tr the cnrronndtne aren tmmedtately out

from the steenest nart of the flanks of the structure, This ts tn

«
rontrast with a low or rormal tnejidence over the ryestal area, and

also to 2 normal inetdensce off structure,
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TONAL LINKAMENTS

These reflect differentiation tn soil motstnre and

renoral rround water conditions, These 2re anmmon tn the sonthern

parts of Alberta and Saskatchewan, esneetoaliy near jlaree rivers,

Serface investiratiors have snown that fraetures are

assoctated with bedrock Joints; however, In glaciated areas such

93 western Canada, the rhotorwmalyst must tale eare to establish

the dtrestion of tee flow over an area hefiore he herins to

statistically plot and analvse the “ractures., Most »reas in

weetern Cimada show on abundance of grooves ard flotes oansed bv

the mrlaster and these mist not he mistylken for fracture traces

rAnsed br subsurface structural conditions, In parts of the

Lloydminster 3rea of eastern Alberta the pleotol saars are co

deenly tmnressed on the surtree that traeture analy

hest difffenlt and often tmrossthie,
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FRACTURE ANALYSTC OF PERMITS 5411 and 541°

The fracture pattern of the area as shown on the

enclosed mosate and mans shows a preat vartation tn intensitv.

The two Permits 2re Lloarted tmmediately west of O-msel Bend and

the Samsel Range of the Franklin Mountrins rons north-south down

the east side of the mosate, The evtreme west edge of the

Mr cKenzie Plain cuts into the east side of the Permits,

Fractures 32° nlotted on the mosaic show constderable

variation In intensity, There are two areas where the fracture

intensity ts ereater than normal ond there re two areas where the

fracture Intensit: ts Jess tnan norma), The "Hien Iantenstthy

area? are shown 11 red and the "low" tntens itv ereas are shown 1n

preen, The average leneth of tne fractures ts xhout 4,000 feet

and hoth mera and micro fractures ere present, Tt ‘s worthy of

spectal note to mentton the slactiol prohlem tn this area,

Reference to the morate wil) shew that the area has heer

moderately searred with -laetal errooves and strtations and that

the direstion of tee flow was ahout North 50 degrees West, Some

of these srrooves are so deeply Impressed on the surface that thev

eontrol the share of the lakes ond of tree gprowth in the area,

In any 2rea such as this the nhotoanrl.st ts faced with the

diffienlt problem of eliminatinre the plactal sears from the

fracture pattern whlthort creating false anomalics, The removal of

all fractures from 3 10 - 1° degree are tn any 3rea will create  



 

fracture anomalies and

whole pattern to adjust

 

Tn anv fracture pattern there are two main systems of

fractures: the ax4A1 svstem and the shear system, In both

systems the fractures are Sub-parsallel and tn general. the two

svstems are at approximate right aneles to each other, Within

Petrolenm and Natural Gas Permits 5411 and 541° the statistical

mean direction of the a¥tal svstem fs North 40 deprees West and

the statistical mean direction of the shear svatem te North 20

dermrees He A third minor svetem, here termed the snh-n¥v4o]

Ssvstem, trends nearly north - sonth,

No reptonal fractures of preat Jeneth ean he seen and as

these ore conceded to ortrinate within the Basement, it 18 assnmed

that all traectures plotted on the mosaic orivinate

sedimentarv section. Furthermore, 3s the fractures are short for

this area it ts very likely that they orteinate tn the upper

two-thirds of the sedimentary sectton, AS the surtare of the

Permits is relatively rlat-lyine no azimnoth correcsttor ts

necessary for this study, It has heen demonstrated that the low

tnetdence anomalies on 2 mosrtc are onsiderahly Jarrer thon the

subsurface teatnre whieh eauses them and tnos anv anomaly under

Permits S411 and 5412 ts prohahily antte smell,

There are two reas on the mosat7 where the fractures are

Jess intense than the surrounding area, Some fractures are present

-~ 4A

't requires a delicate weighting of the

for these effects,

.

within the
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within these areas bit thev do have 9 lower dveidence thin the

surrounding area, These low intensity areas are Imnortant and

it ts antte likely that they ore dne to some subsurrace feature.

The type of feature will be discussed tn the next section o1

this report.

In the foothills belt where the roe uetts have heen

Folded and faulted the geofroetures are often diitioult to

recognize aie to the relatively larve number ot Prnetnres formed

by Laramtde pressnyres and movements, Provided that the hirn ond

low Fracture Tntensity 2Ireas vay be reloted to structural

features (anticlines, synelines. et:.). tney do have corstdernble

stonifiernce and may indicate culmtn.ttons ond siddles or other

features on toese structures, On the other hand, tt may he that

the strnuetural fractures have commletely oblitersted the

reofractures and that the Inetdence ontvrast ts tinetenifiecant.

However, by adnlring onpronmtiote wetehtines

the strouetunre 9 verv reliable geovre ‘sore nattern ean be obtained,
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SPR ICTURE

Petroleum and Noatoral Gas Permits 5411 and 5!1°

loeated in the “amsel Pend Ranre area of the Frantklin

the west side of the MacKanzte River, Masor folding ana

ts present In this crea ond these structural features have

 

Monntatns

are

on

faulting

of the

lorre

toh

report

Ponthwest

to

re

or this

nN treat,

m4 mea ll

hope oan

chia

ement
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affeoted the fracture natthern to some extent, The strike

Sedimentary chructires 18 nerriy north socth and cevern)

Par lee area nrecert,

Strietura] eonnres whtch eonld he nresent end wh

Ould eanse tne aul SnrtAaance AvoOMmAlles mentioned In thic

Nre disenresseaed in order ot nrobobt iit

1. PRE-CAMBRIAN "OPOGK PHY

Pasement fororrs hy onder Permite S411 ond ‘410 Is

thorrht to ke much the s7me as it ts today - tone the

edre of the Shield, Low rounded ntils verparated bv rentle

abrupt vollevs ore seer on tke “ntelad ond these features 4

mdonhtedity rresent under the sob fect Permits, The effect

Basement relte® on tne over luitne regimentaryv ro j it

The Grantte “ach cued te madly precant tn the tonerranht

on the Rosament bot eo fon the "htens The rontte W

eveellent rotential reservaty,

Horther of'fe et  RBoeoment tonorrenhy on heads 7

tha the Grantte work 4 G1 entre toldtnre m eit over

hills, Thase folds Y GTO Lines every ceanse ard ‘oul

trapr for of or .

  
 



 
 

/~ Hae

Many cmall faults have been reported by AL We. Norriss

(1955) tn the Rasement and tmmedtirtely overlving vrocws and these

featnrec sonld canse closure witht. the sedimentary units.

2, REEFS

Peete of any aro ctronely aefeet the Sreetore pattery

and control the occurrence of enc and ofl in the overlytne heds,

However, 16 1s likely tnat any reefs ore present tn the area of

Permits S411 and 541°, Tne only platform from which thev sould

1
crow is the Kee Ptver equivalent and so Csr, no evidence of

reefing has been found In this area,

2, TECTONIC FOLDING AND @\TLUTING

BPolds and faults are present tn this area and fractures

vaused by these feateres have been aprnroprtiatelys wetehted in the

preparation of the fracture mops and the nlottine of the rracturcs

o features heave soton the mosole. It %ppears that the tectan

sly affected the normal geoteicture levelonment fn thic eres,

 

Yo TOPOGRAPHT® RELTEP ON AN INTRA -" EDIMENTARY

Nneontormity., t& 2 possthle source uf froeture totenstty

aoomaltes. but withtn the Perm't area tt ts onlilreaty that the

n the vedimortary seston tsrelief on any unecontormittes witty

greet enoncth te afffeeg the fre tore natthers,

Reference to the Total Wroeture Pattern Map whtea

arcompantes this report whl? che that there pre tio reqs ofr

flaw
“ntoh" fracture intensity’, and tva qreas o tractore inte isity
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Phystopravohnv of the “Canadian Cordtilera,
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