1056, 1057, 1058, 105 sad 1060.
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During the last few days of the 1996 fleld sesscm
ia the For: Noresa reglon, & recommalissance survey revealed
t.e prescace of geological conditions that warrentsed Nurtler
detalled lnvestigaition and lond acquisition. Accordingly plans
vere made 0 carry out tiis work early in t.e 1957 field sceson
and the permits covered by this report were applied for and
issucd on December 3, 1956. The lands included in the permits,
as indicated on the attached geclogical map, are as follows: -

Permit No. 1055 - All of Grid Ares bounded by &A°

40° to 54° 30' N. lat., end 12¢°
30° to 126° 435 V. long.

35,00k acres.

Perwmit No. 1057 - mc Ares bounded by S4°
»-..m..ﬂm-

D‘ 120° 43° W. Long.
22:000 gsres.

Permit Wo. 1058 - m"“ﬂ'::‘:‘-:%

1’.“ "'o_a
23,0900 sereg.
hl-ﬁﬁom" of Grid Area

ma 1868 258 -

’ .o hl..

30° ¥. Long.
RL.526 servs.
Permit No. 2060 - l'd P
"-i"bstu. Loay .

ELS2 scres.




The field work started on Juw 2, 1957, with the
base cosp at Fort Norwen end work was continued watlil June
AT. Twe perty consisted of eight men - five geologists, =
cook, & helicopter pilot end a mechanic.

Before goling lato the fleld & base mnp vas drewn
W on & 1" o & miles scale on which were plotted the flight
runs and photo centres of tie Royel Cenadisn Alr Foree wert-
ical serisl photogrephs. From an examiastion of the photo-
grephs the waricus structursal trends of tae ares vere worked
out and recorded on the Dase map. From this map the work ia
the {ield wes plaaned. fecconsisssnce flights being under-
taken first o find out toe most suitable sections to meeasure.
Tais was folloved by & two man party examining the verious
outerops. The locations of the sections and samples were
recorded on the sppropriate serial photographs in the field
snd later trensferred %o the bDase map 80 tuat esch outergp
examined was placed on tie mmp in ite correct geogrephical
position.




TOFCORAPRY

The general area i vhich the subje .t permits s
located forms a larzo cwbagment fa tho sova‘alng with Y\
Mackensie Mountains to the vest ead the Omabilil Maatning,
a spur of the Mackeasla Mamtalns, to the south and enst. A
piateau-like srve, thickly wvooded snd deaply dlsesctled Yty
Grotto Creak and Little Beaver River and thelir tridbutaries,
occupies the cenlre of this smbayment. The platesu siopes
gently morthvard 0 an ares vhere lakes and wuskeg begln.
The genersl elevation of this platesu is sbout 1500 feet
above sea level.

Tvo stromms drain this peruit area, they are Grotto
Creeck and Iittle Beaver River, both being smmil snd mavigable
only by cances. The Little Deaver River is swift flowing and
has an abraided streem channel vhile Grotto Creek is eluggish
vith many weanders.

ACCESSIDILITY

The area is 57 miles due south of Norwan Wells and
38 miles soutiwest of Fort Norman. During the comstruction
of the Canol Road from Norman Wells to Whitehorse in 1943
several routes were tried until the one through the Meodougal
Canyon was decided upon. Ome Of these trial routes leads into
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e perulil areas, & Ladiceted ou Lhe atiached geological
-

On Shis sy the road is shown a8 running from Tvently-
five Mile lake southesst for 16 miles vhere it stops and & cut
tUall contisess soutllward through the subject peruit aress and
ternizntes ot Little Dear River. The road for the firet 16
mlies L peellsd an. Yo lanes vide vhile the remainder of
the route theough the permit areas and W Little Bear River is
& track 20 % 30 feet wide cut in the dush with no road comstruc-
ion dome; altbougk tracked vehicles dave iLraversed this part
of U rowte.

The yart of this road from Twenty-five Mile lake,
serthvestvard %0 he main Cancl road although cbeerved, as not
besn shows o the enclosed mep becsuse its exact position is
aot kaowa due 10 Lhe lack of appropriste serial photographs
ovar s part of U ares.

Tor ssplorstion vork Lhat reguires heavy equipment
scoets W Uw ares vould be from Norwan Vells southwest along
e Canol rond 4o sgproxisately the Carcajou River. PFrom this
st U gavel road and the cut track descridbed sbove could
o owed. Predgt coudd e soved only during e frosen vinter
poried and Ve ronds vould reguire the wie of & ulldoser before

stlmmgting w0 wve..
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All the sedimentary rocks cbserved in situ vere of
spdimentary origin and range in age from Cambrian to Tertiary.
A ~omposite stratigraphic section showing all formatioas found
in the ares ca & scale of ome inch to three hundred feet has

been prepared to accompeny this report (Figure 2).

CAMBRIAN
Saline River Formstion
The Saline River is the olidest exposed formation in
the area of this report. It has a wide distridbution and appears
along the high peoaks of the Mackenzie Nountains on the vestern
part of the map sheet. This formation, where exposed, consists
of about 500 feet of bright red sandstones, siltstones, argillites

and salmon pink and green gypsiferous shales. The characteristiic

bright red colour mekes the outcrops very easy o see and has
given the names %0 topographic features such as Rouge Mountain.
§o fossils were found ia the Saline River formmtion,
but Williams® obtained feunal evidence which indicated Miadle
Cambrian age.
The contact of the Salime River formation with the over-
lying Romning Oroup is sharp and distinet with no differemce in

1 wilidems, M. ¥. - Exploration Bast of the Mackensie Mountains
t:r-l 4 and VWrigley. Geol. Suwrv. Can. Bumary Report,
1921, Part B,




The Ronning Group occupies extensive areas ia the
deeply eroded folds of the mountains o the west and south
of the permit areas and t0 the east along the Gambill Mountain
fault. These beds attain & thickness of 1400 feet in the canyon
along the Carcajou River. They consist of light grey, micro
to finely crystalline, thinly to thickly bedded, jointed, cliff-
forming calcarecus dolomites. Slightly silyy dolomite is com-
mon towards the base and a prominent sone of chert pebbles occurs
near the base in most localities. Above the chert some there
is a coralline band, some 200 feet thick, which is often very
porous. No fossils were found in this formation.

The beds of the Romning Group directly underlying
the lone Mountain formation consist of a breccia of dark grey
dolomite pebbles cemented by secondary white dolomite. The
contact, therefore, is believed t0 be an ercsional discomformity.

lone Mountain (Besr Rock) Pormaticn

_ This formation has & similar outcrop area to that of
the Ronning Oroup so it has not been shown separately on the
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attached geological map.

This formmtion has a thickness of about 400-500 feet.
It consists of poorly bedded dolomites with distimetive light
and dark colow bands ia ithe upper parti. Below this there is
& breccia of brown dolomite blocks in a coarsely crystalline
matrix of vhite calcite. Porosity is sometimes observed in
the breccia and also in the bedded dolomite. No fossils were
found in this formmtiom.

The comtact of ihe Lone Mountain formation with the
overlying Middle Devouian Ramparts is parallel, but becsuse of
the brecciated mature of the topmost beds of ihe lLone Mountain
formation it is comsidered that a period of erosion took place at
the end of Silwrisn time. The contact is, therefore, an
erosional discomformity.

e e e am——

Middle Devomisa
Pamparts Formstion
The Ramparis formation appears as a narrov contiouwous
belt on the east side of the Mackenzie Mountain and on the west

side of Gambill Mountain. It also occurs on the flanks of
the anticline %0 west of Summit Creek. Within the map area
the Raxparts formation is 500 feet thick. The top 100 feet con-
sists of massive cliff-forming limestones wvhile the lover part
is made up of interbedded argillaceous limestons and highly
calcareous shale.
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Fossils are very sbundant throughout particularly
in the ypper beds. Corals, brachlopods, crinoids, trilabites
gastropods end stromatorporoids vere found.

In generel the Ramparts formstiom is denmse although
there are traces of pin-point porosity near the top and minor
oil staining vas noted in one loeality.

The contact of the Ramparts formation with the over-
lying Upper Devonian Fort Creek formstion is sharp, distinet
and conformable. Correlatiom with beds of similar lithology
and age from elsevhere in the Mackenzie River reglom is good;
although the Ramparts formation could mot be broken dowm into
the three members as is possible farther to the south.

Upper Devonisn

Fort Creek and Imperial Formations

Outcrops of these formmtions have a similar distribu-
tion to the Ramparts formationm, that is, on the east side of the
Mackensie Mounteins, on the vest side of Gambill Moumtains and
on the flanks of the anticline west of Summit Creek. A total
of 2600 feet of Upper Devonien were measured in this general
area. For the mapping in thds roport the Fort Creek and Imperial
formations are included as undivided Upper Devonian.

The Fort Creek formation is 1100 feet thick. It is
mde up of two parts, namely, & basal menber consisting of




A0 feet of black, thickiy bedded, hard bituminous shale
and an upper 600 feet of dark gray 0 greenish fisslls platy
nicacecus shale in which Lrousione CONCIelUns Are CUNEMOR.
The dest sections of the bituminous simle msuber were found
on Little Dear River. lere the strata consists of & &ull
black, rusiy o yellow westhering, Wwritile, ‘hialy bedded,
Joluted and frectured simle. It is hard and clifT-foruning
pear the base bul softer towards the top. Selemite, jyrite
and pative sulgbur cccur along the bedding places sad irem
staining is commcm throughout. The shale 15 so Mghly M-
wninous that it sctuslly has buwrst iz seversl pisces leaving
a bright pink simle.

The bitusinous shale asmbe: Judles Pward inwo e
overiying non-bituminous shale through & Lruasition some o
whick there is considerable interfiagering of the Wwo shales.

The non-ditwiinous member of e Furt Creek ormmtilos
1 soft and westhers readily 10 give & thick soll cover fwwour-
able for a rich growth of vegstaticn. It culcrope malaly along
the streem banks and cousists of wifum dwrk greg 0 gresmish,
dark grey veatlering, Tissile, well-lsmimated shale which is
soft and wveathers inlw thin flakes. SLightly Marder slliy ads
occur in places and layers of Lronslome COMCTYLiCES Are CGMEOR
throughout. Although the shale itsel’ is ade -caloarecus, ‘Ais
calcite veins truverse the beds while seleuite flakes and Jyvite




al8o occcwr. The shale comtalas considerub.e gmutities of
ventonite and is has been partly respousible for gumerous
mndslides seon ia e rolling hills composed of this forw-
ation.

The comtact of ithe non-bitunisous sesber of the Fort
Creex furmmtion vith the overlying Iapecial forwsticn is oflen
gadationnl, et 4n & few localities in the Mackensie region
AL wae seen Lo be shary, detinct and conforumbie.

T™he laper-ial formation is the youngest unit snd hardest
of the Upper Dovondan seguence. There are at lsast 1500 feet of
bads of this age in the Little Bear River section. This form-
ation consists of interveds of slity .luesione and shale
with thin bands of fine sandstone nenr the top. The limestone
beds vary from e fach 10 two feet thick snd are Light grey
Lo cream wealhoring, uierocrystalline, jolaved, arglllacecus,
silty sad dense. Fossils are very abundant ia ibe limestones;
the assemdblage being mainly drechiopods, but corals and crinoid
stems vere also found.

The shales wre light grey-green, light grey vesthering

finely lasisated, platy, calcarecus and veatber readily to thin
slabe. BSome bends have a reddish tinge and, containing irom

oxide, are slightly harder. The silt in the shale increases wpwards
in the section wniil fine ssadstone plases apponr at the top of
the forwation.




The actual contact of the Imperial formation with

the overlying Upper Cretacecus Slater River formation vas
not observed, but from outcrops of both formmiions in close
mqwmmuummtmmmw-
ance exists. Hecause of the nom-depositiion of earlier Mesosolc
sediments, the comimct is considered t© be tiat of an ercsicmal
disconformity.
CRETACEOUS

Upper Creiacecus

Strata of Upper Cretaceous age occupy the cemtral
mumnummummm.
Although the Cretaceous in this area can be broken dowvn 1lnto
three formations it has been shown on the geclogical map s
undivided. These tlhree formmtions, from bottom up, are as
follows:- Slater River, Little Bear and East Fork.

Slater Diver Formation

The Slater River formation comsists of about 900 feet
of dark grey to black, light grey weathering, thinly bedded,
brittle, micacecus silty shale with very fine bands of siltetome.
Scems of alum end sulpbur are common and incrustations of these
materials occur in every outcrop. Bentonite in dands up 10 one
inch thick are found throughout the formatiom. o discordance
vas observed between the Slater River formation and the over-
lying Little Bear forumatiom.




Idttle Bear Formstion

The Little Bear formetion, being mainly aremacecus
sedinents, is harder and gives better ocutcrops than the other
Cretacecous formmtions. Although good outcrops are present, oo
complete section has been observed or measured and a thickness
of T50 feet has been estimated.

The Little Bear formation is comprised of thick beds
of sendstone, very thin conglomerste bands, cosl seams and suall
amounts of shale. The sandstone is the "salt and pepper” type,
buff weathering, fine ‘0 medium greined, well sorted, sub-angular
to sub-rounded grains, massive to thickly cross bedded and clifs
forming. The grains are malanly quarts and cheri cemented wilh
argillacecus material and iron oxide. Occassicnal thin lesases
of pea conglomersate within the sandstome beds and carbonacecus
flecks are scattered tlroughout. In the Little Bear River
section there are coel seams sbout ome foot thick near the
base of the formatliom.

The shales within the Little Dear forwmtion are wery
dark grey, light grey vesthering, poorly bedded and sily.
They are soft and break off in lusps. MNuchk Lron stalning
and gypewm incrusiations occwr on the swface of the shale.

This formation consists almost eullrely of soft
plastic-like shale and, a8 & result, does not furm good




outcrops. From dip evidence the thickness of the East Fork
formation has deen calculated at T50 feet, although oaly
280 feet of the beds were measured at the junctiom of Little
Bear and East Fork Rivers.

The East Fork formstion is made up of dark grey,
light grey weathering, very soft, plastic, marine shale. To-
wvards the base there are a fev thin sandy beds. A few iron-
stone comcretionary beds are present and iron staining and
@ysua incrustations were observed on the surface of the
outerop. Bentonite prodably is present in the shale as, when
wet, it is plastic and slwmping and landslides are common. No
fosails were found in these deds.

The East Fork furmation and the overlyisg Tertiary
beds vere not seen in contact. Ilowever, since the Cretacecus
shales mve appreciable dips vhile the Tertiary stratla are
flat lying, it is evident that sn anguler unconformity exists
at the comtact.

m

Within the map area the Tertiary strata occoupy an
ares along the cest side of GCambill Mountains and Summit Creek.
These bris are essentially fiat lying snd are found from the
divide of Tertisry Creck and Nast Litile Benr River, st an
altitude of 3,000 feet sbove sea level, right dowm to the
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Mackensie River at Fort Norwam. For this resscn & thickness
of in excess of 2,500 feet has been caleulated for the Tertiary
in this area.

The Tertiary strata consists of conglomerate, sandstone,
shale snd lignite seams, all poorly consociidated except for some
of the conglomerate beds wvhich have been cemented by iron oxides.
Pebbles and boulders in the conglomerste range in diameter from
one-balf inch to cme foot amd all show rounding to some exteni.
ldmestone, dolomite, guartsite sad chert boulders are present
and pea gruvels of Upper Devomian bituminous shele are very sbundant.
It wvas noted that, in contrast to the gravels of glacial origia,
no ignecus boulders vere seen in the Tertiary conglomerates.

The sendstones are very poorly scrted. They are
strongly cross-bedded, Tine %6 <ce~se grained, sub-angular
and in some places very calcaretus and iron stained. The shales
are grey brown, well bedded soft and iron stained. Lignite
seans W to three feet thick occur at fregquent intervels and
carbonacecus meterial and plant remains are comson throughout
the entire unit. Saked shales are often seen sbove the lignite
seams vhich were at one time om fire. These shales are dright
brick red and often contain besutifully preserved leaves and
twigs which have been identified as Lower Eocome.

Apart from the deposits of Pleistocene glacial &rift
and recent river sands and gavels, the laying dowa of the
Pocene conglomerates, sands, shales and lignites coupleted Lbe
sedimentary history of the area.




The map ares may be divided iato three structwral
provinces, namely, the Mackensie Mounteins, Gembill Mountain
fault and the FPlains.

Mackenzie mowitains
The Mackenzie Mountains form the largest structural

province of the srea. They occoupy the wesiera part of the
map and extend beyond ihe northern and southern boundaries.
These mountains sre characterised by lomg parallel folds which,
though locally sinuous, have s fairly comstant strike to the
aorth-northwest. In this part of the lackemsie Mountains
folding is dominsnt over faulting, at the swrface; although
faulting et depth is suspected. In comparison to the folds
the south of the map ares, these folds have very gentle dipe
on their flanks; in general less than 25 degrees. Since the
anticlines of ihe Mackensie Mountains expose Cambrian in their
cores, they are not considered favoweuble for oll or gas

exploration.

Cambill Fault

This fault has formed the Cambill Mountains, & spur
of the main Mackemzie Moumtains. It extends from the Keele
River, south of the map area, in o nortiwesterly direction to
the southern part of the mibject permits. From tids point the
strike of the feult changes sbruptly to the northeast. It
continues in this directios to spproximatesly six miles morth
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of Ration Creck where it dissppears.

Cambdrian Saline River formation has Leen brought
into contact with Upper Devonian Fort Creeck sbale in the
south and with Upper Cretaceous Little Bear formatiom in
the Ration Creck ares vhere there is a displacement is ia
the order of 6,000 feet. Where Ration Creek cuts through
Gambill Mountain & complete section of all sediments from
Middle Cambrisn to Upper Cretacecus is exposed.

The Gembill feult block forms the sastern lismk
of the broad syncline expressed in Cretacecus sedinents
vhich treverses the Permit area and which cuts this syncline
off to south.

Zialps Ares
The Plains structural province is found in the

cast and northeast part of the map area. Here beds of
Cretacecus ané Tertliary ages form the surface bed rock.
The outcrops are confined mainly t0 the main siream channels
and, a8 & result, little is known of the structure. The
arees of muskeg and lakes are lacking ia cuterops. There
may be smmll buried structures below the glacial arify,
also structures may occur under the flat lying Tertiary
beds.
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This report presents the resulis of a semi-detalled
geological swrvey of Permit areas 1056 to 1060 and adjacent
areas of interest. A total of about 9,500 feet of sediments
vere examined verying in age from Cambrian to Tertiary. In
general the Cambrian, the oldeet Palacosoic rocks, are clastice.
A thick carbonate series wvas laid down during Silurian and
Middle Devonian. This wvas followed by shale and silt and
fine sandstone in the Upper Devonian and finally in Upper
Cretaceous and Tertiary clastic sediments again predominate.

© The Silurien Romning growp contains the best porosity
of any rock it studied in the area with the lowest few
undred feet conteining vuggy to cevernous calcarecus dolomite.
The Silurian lLone Nountain formation is gemerally demse except
for the topmost beds which usually show some vuggy and inter-
crystalline porosity due to brecciation and recrystallization.
Traces of pin-point porosity were cbserved in bands in the
Middle Devonisn Rugparts formation but in general the umit is
dense.

Nowhere in the Upper Devonian series was porosity
cbserved, although the shundant frectures in the bituminous
shale would permit the movement of flulds through the rock.
The only porosity cboerved in the Cretacecus was in the sead-
stone of the Little Bear formation. Tertisey sandsiones,
though loosely compacted, show very little porusity due 0
poor sorting and secondary calcite filling.
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There are, therefore, by direcl chservation four
posaible reservolr rocks, vis:- the Silurian Romnlng group,
the Silurian Lone Mountain formation, the Middle Devonian
Roamparts formation and the Upper Cretaceous little Bear form-
ation. By inferonce there is a fifth possible reservoir rock,
namely the reef limestone within the Upper Devonlan Fort Creek
shale similar to that found at the Norman Wells oll field.

Frow the point of view of structure the Mackensie
Nountains ares are the least atiractive because all posaible
producing sones are exposed on the flanks of the range and thus
any oil or gas vhich they might have contained would have been
dissipated. Due t0 scarcity of outcrops on the Flains areas
1ittle can be said of the oil snd gas possidilities. There may
hmwg}m-mmmmmump-
sibility of Upper Devonian corraline reefs. Small structures
may also occur under the flat lying Tertiary sediments in which
case the sandstones of the Little Bear formation would be pros-

pective.




e
]
- e — - - wiit s . n*s ) " 4Lhe L = tloe "PAN M " - ol > a1 ' .
' _— — — Sg—. p—— ldttle Bear Formetion g outcrops. From 4dip evidence the thickness of Lhe East Fork -
. wass W Sen— S— g N - formation has been calculated at T50 feet, alibough only 5
. The Little Dear formation, being mainly arenaceous
. a— . . . £+ . % - T 4+
= ‘ : I T S 280 feet of the beds were measured at the Junction of Little
sedinents, 1is harder and gives belter cutcrops than the othe:
proxamay - S Sans ' -y b Bear and Bast Fork Rivers.
o ' Cretacecous formmtions. Although good outcrops are present, o
xists bu3 W00, -Aepos . . Lon a1l PHOBL L The East Fork formstion is made up of dark grey, W
& — vy couplete sectlon bas been cObserved cr measurec and a thickness
— - — - . - 4 L 1 e ™ . 9 [
S W R —— y - . - vu— light grey westheriang, very sofi, plastic, marine shmle. 7o-
a0 Lo ) slities | - nile reglo of T50 feet has bLeen estimated.
. meaan b A . vards the btase there sre & fev thin sandy beds. A few irom-
— L 4 The Litile Bear formmtion is comgurised of thick beds
- . - s a v - e -l — a S - - . . o
"o stone comcretionary beds are present and ircn staining and
. sstios is 1t . _ it and b : of sandstone, very ihin conglomeratie bands, cosl seans and sumll N
' SRS _ssoss - gyeun incrustations were cbserved on the suwriace of the izes
y Uy - - . ) mat 150 . anounts of shale. The sandstone is the "salt and pepper” type, .
. ¢ , outcrop. Bentounite probably is present in the shals as, vhen 2l oa
4 v - Py p® - .t.l — o » O vy centlr L . P 4 ' - . . 4 _ .- ; -
. ' y emr , is - Prata ¢ e N — By - CEee buff weathering, fine ‘0 medium greined, well sorted, sub-angular
- > . * - - - £ - - is - ’ 1 & ; . - —
'| | & wet, it is plastic and slmmping and landglides are common. 5O It was 2
. - P - " "~ ’ f ran - L 3 *Y T - " - . s - » » »
o T " . snd shals JArt of 1he Ip NG And contimue WO e riaers ’ _ to sub-rounded grains, mmssive to thickly cross bedded and clii
. _ . _ - : fossils were found in these beds. ac Lomec
. . sandotens BSB ' ’ LT —— Although the Cretacetus ia Lhis area Ca&n Do DyONen GOWE iRLC rorming. The grains sre mainly quarts and chert cemented will d
. . ' : The East Fork formstion and the overlyisg Tertiary
. o fa ' - hree formmilons it bas been shown on Lhe geological map as argillacecus material and Lron oxide. Occassional thin lesuses ;
. . pamiiens S / . beds were not seem in comtact. lHowever, since the Cretacecus a——
. — -  — - ' - a " . . ‘ . o
.’ D— wotalline arad L Aacoous individed. e Lhree Tormmtions, Srom botiom up, are a8 s of pea conglomerate within the sandsiome beds and carbonscecus
aadinn: . MR TR e ' . 5 shales have apprecisble dips vhile the Tertimry straia are —ryr
< . — - : T — follows: - Dlat River, Litile Dear and =BS ork. _ lecks are scattered throughout. In the Little Bear River 4
W—— ' A — i aad = - flat lying, it is evident that an anguler wconformity exists are ores
— ' g — o ols an slater iiver Jerwatica , section there are coel seams sbout one foot thick nesr the .
s . b L wt & ud P * - - 5 -t . N
- . - at the contact. semns I
: . base of the formatlion.
VD VNN A - The Slater River formmtion consists of about 500 feet : a-bcaac
- . - s mrey vesther _ The shales within the Little Bear formmtion are very ' TEFTIAY
o .a8 & -~ i g AAEES YW - . of dark grey to bhiack, light grey vesthering, thinly bedded, - e =L
. dark grey, light grey vesthering, poorly bedded and silyy. Eoceac
2 . " - l t H 3 { . ' - - ~, ' k. S —
i d v e ’ Al. b CASOULS 4. w . e oy VU * b 1! -l .--L', u"‘ oGl ﬁi ALY '!“ @ wiu‘ _’ﬂl"; fiae bands of si ltetones. - 4 . ot
: —p— - ; They are soft and break off in lumps. Much Lron staining 5
po— - Y & Ak = -y EE—— . ' Soams of alum end sulpbhur are common and incrustations of these Within the map ares the Tertiary strats ccoupy o g
\ T™he 8l L1ac enses e ' and gypeum incrusiations occur on the swrince of the shale. b _
" e S - ° N S— - e g mterials coowr in every oulcrop. Bentoniis in Dands up o one ares along the cest side of Cambdll Mountains and Summit Creek. Wi wh
2 b - . AETL | ] LT 3 " : " ' - . - - : : .
» W . e TP G—— PP S S inch thick are found throughout the formation. No discordance Bast Fork Forumtion : These beis are essentially flat lying snd are found from the
£
- Lo wal )mr"d -- > AeeLn Lthe s."h’\.l‘.’ li\h‘.’:“ ’:’m‘iv‘n and the Oover ud“ :f :mm‘:- sz w M lti-'-c o5 S Pi\mr' .t &L AL e
4 This Tormmtion consists almost entlirely of soft
lying Littie Demr foruatiom. ) altitude of 3,000 feet sbove ses level, right dowm to the ‘ T
] plastic-like shale and, as & result, does not form good :
’ O BT

Juns IDBN

SI-t=S5=12.

RAMPARTS FORMATION

ANGULAR UNCONFORMITY
-SLATER RIVER FORMATION
BITUMINOUS SHALE

LITTLE BEAR FORMATION
}UPPER CRETACEOQUS
;UPPER DEVONIAN
»MIDDLE DEVONIAN
-+ EROSIONAL DISCONFORMITY ?
< EROSIONAL DISCONFORMITY

>SILURIAN
>CAMBRIAN

— EROSIONAL DISCONFORMITY
~ EROSIONAL DISCONFORMITY

—< CONFORMABLE CONTACT
~—+ SALINE RIVER FORMATION

—IMPERIAL FORMATION
r— FORT CREEK FORMATION
—TLONE MOUNTAIN FORMATION

\__LEAST FORK FORMATION
——TRONNING GROUP

SCALE -1"= 300'

g
G
—_——

1T

BArTICITTE ,'|| n'l?'b”'l"”'u.l']'

|
!l;.u.' " lﬁl”'i“ r:]' I“IHIIH‘!I I lf
I

o 1y
| ':; 2l
e ML

THHTIEIIH ; H
'."-::ljfl : | .y[rfl 4:u:

Whilgat b li. llu-r‘ Ve b pen '
1\ e | e M 4 : 'i'll l""ll'l ||
I.f: v }fs iR ',--t:"':“’”' .' i i ic i |I:I:|I|“”1| ik |l|" 'l” i
by ] M AT - Y | | ||||| il ,l b l'! I' |I

v

BASE NOT OBSERVED

g,

P

Ell"l.| A ':. ;'- '_ F 2y - : M II |
r_a?:,'b":;“" 4 ' o , BN I" ll'l'

|

e I
I|r"" ""Hlltlli‘llll i”l |'l|“'“ |I
(|
L

Ty 'ﬂﬁﬂ:‘.‘\..

T l|ln|l||l|l THl LM |I|||ul' |
ytytml im0 g Lyl |

ey e mllh'! ’l'rlllnl'

: o 1 3

ST eoa" ¥ @ 94

SHOWING ALL FORMATIONS FOUND IN PERMIT AREA
I0O56 TO 1060 AND ADJACENT AREAS

CARCAJOU AND LITTLE BEAR RIVERS AREA
COMPOSITE STRATIGRAPHIC COLUMNAR SECTION
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