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during Tho summar of 18550 Lo covor a larpe antiellenl, and pocsibly feuli-d,
Fevgy i spnm wnta T a% gy =y A - AT, age] o L TTasema L bad | IS F—— T | | . = n o -t - —
geructurs woasch eivradalos the Jritieh Celumbis-llortivvoct Territories bosundary.

the Bevio Lake Permit Arcaas ilose 1 and 2, covering the structure in tho
Sorthiest Territorior, wore sioled en Juzo )9 end 28 rospoctively by Socouy-
Yacuua Bxploraticn Company, following recenmaicesnce surveys by W, I. Vright's
gealogical parties. Tho Moxhamish Pormit Area was applied for in August by
the Forthsrn Foothills Group efter thoir gsologiecal party under Re. L. Slavin
had reported the prosenco of this eautiolinal stirusture om ths Petitot River.
Since thess permit areas wore staked, the Culf;, Shell, and McColleFrontenae
011 Companiss have joined Socony-Vacuum Exploration Company aas partuers in
tho oxploration and doveleopment of the Bovie lals Pormit Arecs so that the

waole structure is mow jolntly ommed by all msmbers of the Northern Foothills

Group. In this roport, the structure will be referred to as the Bovie lake

Antisline.
Theo geological mmpping of the Bovio Lelke Anticline was carried out in two

rarts, The first part wes undortaken during June and July, 1950, when & 25C=
aile ccnoe travereo was made down tho Petitot River from Bistcho Leke, Alberts,
to Fort Liard, Northwest l‘orritorioa_. The stratch of the river which transects
tho Bovie ial:a Apticline was survoyed with a plane table and 'I:.hg regults of

this work are illustrated on Plates i end 3.

e

 The sscond part of the field program was comploted duriag the Tiret &wo
wooks of August, 1950. During this pericd, a Boll helicopter was used for

transportation, snd the use of this aireraft spoeded up the work so much that




it vas posaiblo to cover not only the ontire area of the Dovie Lalw Antic
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ore madse of the Ponnsylvanlen and/or Missigsippien sandstones oxposed on

A2

Pointed Mountain (Figure 3), tho lMississippian limestonss oxpoced on the Liard

Sango, snd the Devonian aad Silurian outcrops oan Nahenni Butte.

GEOGRAPEHY

LOCATION AND MAP

The map area ﬂiscussed in this report straddles the Northwest Territoriese

 British Colunbia boundary within longitudes 122947° end 123932°, and latitudes
539%5° azd 60922'. It is covered by the Fort Nelson=Rotcho Leke end Simpson=

Liard Sheets of the National Topographic Soriss. Theses sheets are numbored

94 EE end 95 SE respectively, and are on a scale of eightemiles-toe=one=inche

Vertical aorial photographs of tho pernit areas wore taken during

" f"‘._';:.Septam'ber. but. thoy wore not availablo in tims for the field worke. Theoy heve

: bean used in preparing the map which accompenies this report (Plate 1),

: Ph.to 1 has been compiled from the fellowing sources:

79 (1) An uncontrolled mosalo of merial photographs of the permit arcas
- —ﬁ—' (PJ..:P. 4).

(2) A ph:o "-t‘:o.blo lumy“ rvoy aleag 4 pa.r: of the Potitot Rinr. ok

(3) Tho prolimin.nry mnp which accompanies tho Camadian Goolog!od. Bm'ny
Faper No. 4522 (1).
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_ (1) lfaps of tha Hetiom) Topopranhic Scrics oeoic aight-nilog~to~ooe-
. jnoh (Shests 94 TR a-d 05 i I
This map may vaxy alightly in oricniation mac genle fiom placs te pliez,
dua to tLo lagl of poed poograghic conbtrol for its conplleticns Tha locodb
of gpeologicel data is accurato aleng tho Fotibtet River, within k2 Liwits o0
the plane table survay. Ths loeeaticn of data awny Lfrom Lho wiver o asubhjus
to the r2p orrora
One importont disorepancy howmscn Lho mip (Plate 1) rmd theo Natioznl

Govarnent -Topograpaic mapas is the poaiticn of ths Zritish Coludia~lliocrtoss
= o]

Territories bouadary irith reapsct to tho Petitot River end Bovis Leke., The
published maps show the boundary epprozimately cmeehalf mwile farther couta

thon it 13 shown om Plate 1. The position of this beoundary om Flate 1, howsver,
ig bolioved to be accurate dus to tho faot that it is baeed on tho losatlon of
one of the two precise astronomical stations which wore established along the
bowmdary during the summer of 1850 by lire C. Ho Noy of the Ggodotic Survey of
Ganndd". Thoso stations and oo-ordimtas are as followst

P §3 5995956549 20512 12275905506

R R e 55°59'53%80 0509 122°12958%71
oy s AR :
”‘ A second notewerthy discrepancy between Plate 1 and the Topogrephic

maps ic the poaltion of Bovie Lake. On Plate 1 the posi.tion of this laks has
been moved ovor one-halt mile farther south than shown on tho Covernmont mmps.

: ‘l'ho l.nportmco of those chenges in the position of the British Columbiae
liorbhwat Torritories boundary cnd Bovie Leke is that it alffects the slse of
: .Boﬂ.o hh Pormit Aroa No. 2, At the tims when this arce was stalked, the
; 3 and the distonce betwosn the post plented on the shors

" .
- L R ’ -
,':;ﬂ" b — s -—vi“a ol 5 ""' .

| )lr.' Ney ﬂporto that the Gsodotio Survey intonde to srtabdlish a lire of precice
_levols alomg the Simpson Road during tho winter of 1950=51. The work will
M Q}M lolm. nd should be ocumpleted as far as the SOth paranol. by

»
1-.
e
OO L




ACCESSIBILITY AVMD CULWUNL

o — —— . — - -

(aal]

“he most nocoa3aibio routc to tho Sovie Lwko struoturs i3 vie ¢ho
dleska Militery Highway to Fort Nelson, o daistonce of 300 miles on that
aizkhway from the railroed %orainal et Dawsoa Croclk, thence by boat dowa tho
Fort Holeon and Lierd Rivers to the gettlemcnt of Fort Liard, The Alaska
Eighway is lept open for troflfic all wintsr., Tho normal season for bargos
ox the Fort Nolson and Lierd Rivers is bstwoen Moy 20 e.nd-October 15 From
Tort Liard to the Bovie leke siructure a rcadwould have to bs built for a
- distance of spproximately 20 miles. The greator part of this road could bes
built on relstively dry ground, slong the banks of the Potitot River,
For winter access to tho permit aroas, tho winter tractor trail which
connocts Fort lelson with Fort Simpson could be used for & diztance of
about 50 r;xiles out of Fort Nelsom (Plate 2), From this poiut to the pernit
aroas 2 road would have to be built for a distamce of epproximitely 25 miles.
Several traverces wore made with the hslicopter acroes the country where this
road would te built, and it wms observed that a large proportion of ths terrain
is relatively flat=lying muskeg country diversifiecd by aumsrous small liales,
Theo entire arsc, which supports only small scrubby spruco, has beea burn® over
by forest fires (Figure 2). '
~ The nearest settlomont %o the msp area 1s at Fort Liard, at the 3unoti_¢n

i e  ——— I—— p—
P ——— B e o — M
. ——— M —— -y

of the Liard and Petitot Rivors, At this locality thero is & Hudsch's Bay
.’ poot with telegraph fecilitiocas, an :\ndopondont'atoro. a Catholic Missiom, &

Royal Capadian Mounted Polioe post, and & Game Warden's office.
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tushes in bumed country.

{a) Photograph showing sasil scrubly trees and low

e —

oountry.

(w Photugraph showing tangled treea ln turmed
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ahis lesality csn he woaaksd vie =he Ciundion Ineilic Airlinos from Ednopten
o) souvicncd above, at H{Alo 300 cu the &dorka Nbchrnye
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+nNe bLadrocik okeerved within thc map oyrca ran;zoc in age om Miggi g310niasn
T o o= T - - dbuten 2 .
to Ugper Cretocecuse 10 most combinuous expocwres occur along ths Potitod
| o I . o . .l- " 2 e -y - = - - -y
Ziver from the polnt whore this stroem transectc the Bovie Lake structure to

ort Liard, Othexr outerop areas cccur aleng the ecstefacing sscarpmeat which

forms the cast side of the Bovie Lako structure and along the Muskog River at

the north snd of the structuro.

Part of the Petitot River scotion was moasured with a plene tcoble, snd

. rosulis of thisz survey ere illustrated in tho accempanying erossegoction

(Plate 3) end columner seoticn (Figure 5). As the beds dip westward alozg

and

2 this survoy, ¥isaisaippien, Pennsylvanicn and/or Mississippien, Lower

Uoper Crstaccous strata are eoxposed in stratigraphic sequence dovmstreams

30 beds of Pormian, Trlasciec or Juracsic age wore obsorved within the map arez,

3treta of Siluriau and Devemian age are briefly described in thic report,

alihouzh thoy do not crop out in the arca. Thoy do oscur to the norihwest,

ths

po-th, aad tho ezst of the mep mroa, end presumably umderlie it (Figures

5 and 4-') o

STRAT IGRAPHY

zo (1) m2pped about 500 feot of bade of 81 lurien age on Hebenni Butto,

located about 60 miles north of the Bovie lale structures These l?eds counsist
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Shale, dark grey; and qreenish qrey

dirty, anr]h, sandstone (greywacke),

Poecten of. stlentiensis

Sandslone,
Pr-bblc bands, and pebbie conglomerate;

brown, medivm to coarse qgramned,
shale and carbonaceocus shale.

The sandstona rontains carboenaceocus

material on bedding planes. The coorser
sandstone and the conglomerale show torrential
cross -bedding.

L e

4

Shale, sandstone, and interbedded Sandstone
and shagle. The shole is black to dark grey,
in pleces pepery; contains a few fish scales;
ironstone in nodules and long irreqular
masses, The sandstone is brown to greanish
grey, fine to medium grained, dirty, finely
cross-bedded, flagqy; glouconite abundanst
near base of interval. The sandstone
contains meny casts of Iwigs (?), roots,
trails.

Neogastroplites cornufus

Sandstone, and bedded dark qre ' cherl.

The sandstone is medium grey, medium grained,
quartzitic; comtains stem concretiens, :
casts of trails (?).

Limestone, with minor shaole bands,

The limastone  is mostly massive, bul in places
sandy, silty, well -bedded; many nodules and
elongated mossas of black chert. Fossils
include corals, bnaehc.podo, ccplnhpod.,
fusilimds,
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of alltocirnating bando. thice fool thick, of siliceous lincatone and éalomite.

] ,"3 Pr ey '(

o part of the rack is {ino-prained, hard, ovd has been indwrstad
oy si)lecomms and eardonato solutions cariying sulphido minoralaes Tho buce
the Silurinn geccuden i marked ey n thrust fonlt, so that ro aztimnte of

-

its thicliiesa oan ha made, age reports that the Silurima dbods on Nahonni
Butto have soms poroanlity dbuk not sulficicnt to provide coed reservoir rosla
it weould appoar, that the poresity has been destroyod by tho eilicoous ond

carbonato soluticns, but tho bods may bo less indureted apd retain thoir

pore spacs sow® distanee away from this localiy

Pavonian

Middle Devonian

Yiddle Devonian beds occur on Wahanni Butte, dicconformably ovsrlying
strata of Silurian age. They consist of sbout 450 feet of bedded dense
grey dolomite and finely crystalline limestone. As is the case with the
underlying Silurian strata, the Middle Devonisn beds also have been indurated
by silicsous and carboaate sol'utim carrying sulphide ninerals, and thus
‘eny porosity which might hiave been present has been destroyed.

To the northeast of the Bovie Lake structwre, aliong the shores of Gﬁs‘b
Slave lake erxd along the Slave River, the Middle Devonien beds have been
desorited by Camercn (2) nc"conci.atin; of three formations., They are, in
ascending order, the Pine Point limectone, the Presqu'ile dolomite and the
Slave Point limostone. Of these three formations, the Presqu'ile dolomite is

considored to bo the moest favorable for the oocurrence of o0ils. This fornation
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is porous . in all outoropa vhere it hu bm obumd. The -pores contain moh
_umsneus material, often n e sonieliquid state. 011 seopages cocur at a |
m-bor or phou unng ﬂm ahnru of Groat Shn Lph uhoro thuo wggy

.‘lloledh- m l:poud.
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Cppor Doivoninn hods coeur in the vicianity of Neheymi bublo wad nlon

e T e 0 DR R = i g % ., ol i S i , . . e 159 U -
he Liard Liver to the asrvhocrts Tho stratr bevo boon descrlisod by hage (1)

25 C ting mostly of dark groy sholeo, with minor candstonoe and lironte:
bodss They hove an eshlimnted thiclr2sa of aver 2000 feot.

Caamron (2) doserives tho Upser Dovenian scrios in the Fay River and
Great Slave Lake rogion e consisting of three formutionse In nsceading
ordsr thay eare the Simpsea shales, tho Foy River shnles, sad the Ilny Rivor
limgctones., From the availablo dascriptiocns of ‘heso beda, it would cppear

. that the Hay River limestones can be considered as a favorable scotion for

‘the occurrence of oil and gese

Hiluissigzian

The oldsat beds exposed in the core of the Bovie hh anticline are
lir;:nstonen of poul:ble Mississippian age. These beds cccur along the Btiut
River and aleng tho emsi-facing escarpment both to the north snd south of the
river,

The limestone is dense and finely crystalline, brownish grey oa fresh
surfacos, and weathers light grey to buff. It is in part massive end pooriy
tedded, and in part sandy, silty, ond wellebsdded. Beds up to six inches in
thicknoss of black pspery shalo oscur at irreguler intervals throughout.‘tho
coction. When orushed this shale was thouéht to have a tarry odor. Roundod
megaes and nodules of dark grey to black chert ooocur at irregular intervels
throughout the limocstone, generally aliong the bedding planes., The noduleas

— yery from-three to ten inches in diamster, vhile soms masses soveral imches

‘ thick extend for 20 foot or more along the bedding planess.
s On the Petitot River 163,.5 feet of Missisoippian beds are exposed

(Figure Ga)s The dotailed soctiom is as follows:
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Limostonc, thinly (one-eizlhith ineh) bedded,

o - e
silty, plety.
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Linwsteno, 23ilty. many chort octuless =andy
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13ostone and shalo in lonscse
T S o &
L -.t v: 10; SJ ..chl

Limsotone, m2ssive; sov.mal foureinch bmnds of
-
b

Shale, black, candy, darry (?) odor.
Limestono, cilty, bedded.

Shalo, sandy, cclcorsous; lcng comtinuous
chert band four inches thick,

Limsstone, massive; bands of shale three
inches to four inches thick et twoe{oot intervals.

Limostono, siltye.

Shale. black, tarry (?) odor.
Limestons, sandy, irregularly bedded.
Linestone, magssive, chert nodules.
Shele, bleciz, sendy; long chert band,

Linsgtone, silty, thinly and lrmguhrly bedded;
many corals.

Limestone, massive, fino grained,
Limogtons, siliy, platy, many corals.

Limostons, maesive, severcl thin (throo inches)
shale bands.,

e o ——

Lizestone, silby, sendy, one~-inmch bedss B8

L]

Limcatone, masgsive, with ohert ncduless bdlack
shale with tarry (?) odor, in bands up to five
inches. thick at intervale of two to three feot.

Total

S54.0

00

865
1.5

2.5

1.0

17.0
309
0.5
1.5
6.0
0.5

205
0.5
0.5

6.0

-

- 120
163.5
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{a) Photograph looking morthwest, showing vesti-
dipping Mississippien (7) limestane exposed
on the Petitot River.
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{b} Photograph of the steeply west-dipping Lower

Cretaceous shales on the Petitot River., The e
ieft edge of the photo is im the fault zone.
The picture was taken almost in the direction 3
of the strike (N. 07° w.). Dips measure 55° ¢ 70°.
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® ddmustons bods which nre expoiad aloar the dsourpmont woro 1ot
maasured In detzil ard. therafawa. wn rasrolation botwson thom and those

S Ternrs ) Doy Ao o2 e % ' % T S . o —— L Ape e
cecwrring slonz tho Potitet Rivor can bo attembod. However n tho haoiz
& 2 2

of elevatione emd positions of Lo o cuterops as ebserved on azorial ghoiow

-
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Leorizon than Lo soction vhich 14 doncilbod in detail abovo., If this iz

eorroct, the total oxpoced coction ef Iicsiessippisn vads on the Bovie leke

Lo
ke

strveiure ia spproximately 250 fcct thicik,
Although fossils are not abumdent, end ore difficult to coliect in thsose

hard bods, a feirly large collection wns obieained and it kas bsen sent to

“he Consdian Goological Swrvey for idcntificetion mnd ago determinaticn. A
dissisclippisx czo has bdeen tontatively assigned to these limsstone beds, cnd
they are correlated, on the basis of good lithologicel ovidence, with the
Hississippian beds exposed on the Liard Rangs, located about 30 miles to ths
nordimest of the Bovis Lake structure. ' " 5

" On the liard Range, tho Mississippien beds, according to Hage (1), have
ex estimated thickness of ower 1000 feot. Those beds are bolieved to thin out
to the oact snd nertheast, beccuse they have not baen'reportod in the Paleozois
sections expored aleng Hay River and Greet Slave lake. However, since tho
rate of thimaing is not known, it is impossible to predict the thickuess of
tho Hizsisaippian limsstone im the Bovie leke structure. although it" is eus-

pected that it would be less than 1000 feet.

Ponasylvenion sad/or Mississippian

Snadatons ead chert of probablu Penzsylvanien and/or ll:lu:l.uippm ago

o — —— -

 and wagt flanks, und along the Petitot Ritér_q g

mrc obnemd at tho south ond oi' 'b.w Bov:l.o lake enticline on Doth its eo.ut

.

«f -
Cu the woat flank of the amtioline, at its southera ead, an unoxpoussd
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stratigraphie intervel of akoul LU 1aat separates the Ponunaylvanien ond/or

isslosippina sandsione from tho wmdorlying Miscissippisn 1incotone. On
- W - . . - - 1

Lhio l.wiily Approximitoly 50 et of lizht
veddcd eandrtone was obcerved. It is compocod almost entirely ef subanrcular

quartz grainse No fossils waro found in this scetion, dbut worm (7) doriazs,

§L.. coneretions, and indefinite cylindrical casts of roots, twige or trails
are ocmone Tho casis vary from ono-oizhtd o ome-quarter inch in diamoter,-

end {rom & fow inches to ten inches in lengthe

This 50-foot soction of Pemnsylvenion and/or Mississippian sondstono
cuversp forms & se~rp which is continucus around the south end of the ctruce
ture, and extords for some distanco along tho cast flank. The scarp facos
foward towards the core of tho anticlime (Plate 1) The strata are not well
exposed cn the cast flank, but at one place 10 feat of fractured ferrugincus

chore overlio 20 feot of quartsitic sandstone., Two spscimena of brachiopods

T sl RN

wore found in this sandstone. Those have been sent to the Geological Survey

of Canada for idemtification. :

Cn the Petitot River, an umexposed interval o about 395 feet soparates the 1
Uissiesippisn limestone from the overlying chert and sandstone sequence. The ;
cutorep comsiste of 15 feet of fractuwred, ircn-stained, bodded ohort overlain
oy 35 fes%t of sandstone. The samdstome is light grey, medium grained, clean, ‘i

irrogularly bedded and platy. It iz composed of about 80 percsnt subangular
.qmo 18 perceat feldspar, and 2 porcent dark mineral. No foscsils were

found in this Petitot River section, but indefinite casts eimilar to those _ 1
found in the outerops at the south end of the anticline are preseant. |
... The exaot age of these sandstone and cherit beds is not kncwa. On the
basis of litholegical and fossil identification made in the fisld, thoy are

bolioved to correlate with the sundstone, chert and conglomorate sories exposed
on Poizted Nountain, situated sbout 20 miles to the west of Fort Liard, Sage (1)
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ihe writers collszatcd nva rousd tosatls ©rvom tho hads on Pointsed Mounta in and

)]

tn2a0 have bteoun eont to the Canadion rcodogical Survey for orominatione Tha

of tho oxposed bads oa this mountain is estimatod *o ba 2200 fcet,
eourate estinrto of tho thiskmsse of tho Poonsylveaien end/or

Wisslasippien boeds con o mude on tho Dovie Lako atiructure baczuse of the

searcity off outerona. Howaveor, tharo is o strotigrephic interval of 1385 foot,

e

althevgh largely drifS covered, betweocr the Mississippion limestons and Lho
Lowor Cretaceous shale, the graater part of wvhich my bo nade up largely of

these sandstone and chort beds.

Lower Cretacoous

AL TR g W

Lower Crotacecus strata orop cut slong the Pét:ltot. lugkegz, and Liard j
Riverse These beds consist of thick sandstone, interbedded shale and sende j
stone, and shals. -They have a thiokness of over 24538 foot. ‘E

The candstones ars gre.nlsh-gr?y. greenishsbrown, or brown in color, ,;'

- Dine g;a:ined. dirty. orossebedded, and floggy. Their composition varies, j‘

:
1

but it avorages 65 to 75 perceat engular quartz grains, 5 to 15 percent glauconite,
end the remainder fire clay and iren oxideo

The shales are dark grey to black in color, and are serndy in places. They

contain many nodules, up to three feet in dismster, snd digzcontinuous masses
of iroustone, Coneeinecone structure in the shele is sometimss associated with
the top of the larger medules,

The following composito soction of the Lower Cretacecus beds was meesured

PR, T
Tu

L gt B PO S —

along the Petitot River on the wust flank of the Bovie Lake Antioline (Figure 5);

—————




. : Litholog . Thiclress in Foet

Top of Section

-~ Shale, black, soft, weathoring derk grey and
ropory: o few thin (up to four inches) eand-
ctone Jenoes; a fow iron-nodule bonds: peveral
onawquarter inch bands of bentonite (7):
avundon® selsnite crystels in reodles and
roccttess Some poorly proserved fish scalec. 452

Unexpocod 191

€hale, dark grey, fissile, fractured and broken:

ncdules end discontinucus dodies of ironstone.

¥inor thin (six inches max,) bands and lences of

cendgtone mako up less than 10 percent of the

in‘bemla‘ ' 90

Sandstone, groy, dirty, buff-weathering, fine to

medium grained, cross bodded, flaggy; czets of

traile end tubos, end "palmelike™ structures.

linor shale bede less then six inches thick

containing fish scales makes up less than 10 per=

ceat of interval., Ironstone in nodulee end

disoontinuous bodies, Neozastroplites carnutuse 205

Shele, dark grey, interbeddod with fine grained,
dirty, bulf woathering, cross<laminated somdgtone,
in alternating beds five to eight inches “hick, 50

Unexposed a0

Shale, dark grey, interbedded with fine to medium

grained, dirty, buff weathering, crosselaninrated

sondstone, in alternating beds five to eight

inchee thick, _ 20

Unexpoced 146 epprox.

Shale, dleck to dark groy, fissile. Tho chale is

iron etnined, end contnins wany nodules onmd dige

continuovs bodiec of iromaltenme. Thin Iemaing sande .
atoze btods malke up less thunm 10 percont of the '
intorval. The upper 200 foot of shale chows

slickensides, ' 634

tendotone, groenishebromn to ~roonich-grey, fino

' grained, thinly badded, with macle partingo,
finely ecross-laminated, flessys lenticulsy,
glavoconitic. Interbedded with thin dods of eandy
shale. S8hale forms 10 percent of ths intorval,
Atundent nedules and bodics of ironctonas Some of

r———he--detber-extend-for-20-Leet AAODR-DOGAING - PIANS B0
Tho gandstone centains saste of wornm (2) or gantro-
f e sl O . - T . .
TG -ped (%) trailu, worm (2) tubna, and oruchad gastro-
. ped costo, stem eoneretions and “palmelilke™

-

structuress Thie csotion ic gradetionald into the
shale above, ¢00
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escimatad thicimaess of 050 ¢

aicimass foot is shovm on Figure 5, Tho iarar contecet 1s
pleced in o driftecoverod Interval « 40 fLeat. botwacn whinly bnadded llcany
crosgelaninated plauconitic sax icteno, cud the quarteltie gondstone Lnlicra
To by of Popusylvanian and /or ¥issilsolppien ezoe The wpper coataot of %h=2
Lower Cretocecus iz ploced $n om M3npoEed intsrval of 360 foot betmwasn gofs
vlack shale

L

- i ol - S » N9 PR (- - ] i
& Qnc & sequcnoa Cl IndorTucuded CaUusTonY zrd cha

+20 wmexposed iutsrval of eporo:x: imlely 146 fest shown in tho above

478

sscticn occurs betweon beds dipping 65° to 70° to the wWast, and beds dippi

24° o the woste The beds have tho soms gtrike, The value of 146 feot wWh g

obteined by computation, using the meen dipe. It is believed that the beds

¥

are faulted hers, with ths east side roved up relative to the wast. The amount ¥

of displecemsnt or the thiskness of section lost could not be douarm‘ned.

Zowever, it is bal.“_

3 oy -
i LYl s aa s o F i R

eved that the movement has bsen mainly slippage along the

“sdding planes in the shale, and that the estinated stratigraphic intorval ag %
this point is rsascasbloe, : ' j

Only one rocognizable fossil was found in the section descrided above. :
This was found in the talus below the hizhest sardstons of tho section axnd ,i
was identified by Dra Fo H, MeLeara of the Canadian Goologiocal Survey as j
Scozactroplite: ecornutus. Fo fives the ago as "late Lower Cretaceous (1ato ‘
Albian)™ and suggests a correlation of this horizom with "the upper part of .
ths Fort St. John g§rovp, =ad particularly with the lower part of the Sikmmai i

B & ———
- .. -

. thercfore, correlate with the Buskinghorse formation of the Alaske Highway
area,

-
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" .
Photographa shoving indelinite casts of trmils
and/or twigs in Lower Cretacecus ssndstone
from the Petitot River ( x &/1),
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Othor vmdetermineblo fossil remains, very common in ths Lower Crefacoous
sandstenos, are indefinite cylindrical or flateelongated cests which may bo
£illed boringe, or worm or gastroped trails (Figure 7). Stem concrstlons snd
"palmelike” structures are also cormon. Tho latter term is used by Eage (1)
?o deseribe swirly branching feoturos wich mey be casts of grasses or of secae
vBets. These casts vary in dlamctor {rom four to fourtsen inches. They =are
similar %o those found in the wnderlying Peansylvanian end/or Mississirpisn
sandeteno, but are mere abundent, largor, end Lotier defined ia the Lo
Crotaceous .beds.

The neerest exposure of Lower Cretocsous gtrata on the east side of the
Bovie Lake enticline occurs sbout four and cnewhalf miles dlstemt om “he
Petitot River (Plate 2)., Thie outerop, which is outside the limits of *he
prezent map erea, contains & 30-foot section of black, dark grey weathering
Tiseile shale. Tho sheole containe indefimite fish scalos, end octraced shells.

3¢1i1l1 further eact or the Potitot River, lower Cretocsons sirata ccour
in isolated outeorops. The boot of these is found onm a south tribvutary of the
Petitot Rivor at lengitude 121°48° (Flote 2). The ocuterop begine aboul ons
mile {rom the wouth of the erecol and oxteonds for ome-half mile upstreene The
gectlion aleng the creek was not measursd in detail, but is epproximtely =

followzs

Lithelog_:r,:_ : Thielmess in Tset

Top of Section

Sandestone, browmich-groy to buff, fine to

medium greined, thinly bedded, oross-

laminated. glauconitic; minor thin bods of

shalee The sandebtons contains stom con-s

orotions cnd ivdefinite ccats of worm (2)

tubes-and-irailse i e - — 60 —
Shale, dnrk grey, sundy, froa rodnles, with

ntorbeds up to aix ivchs 1ck of Fincecieined
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Cont'd.
+ Lithology Thiclkpess in Feot
Unoxpoced 20
Skale, darl: grey, silty; with thin lernses
of finowgrairad crosseleminated sandstone, d2
Total 152

The most ocasterly cutorop on tho Petitot River ocecurs at lengituds

121"36: whero thore iz @ 40-foot section of sundstoune with intorbeds of shele,
The candstomo containa stem concretions and indofinite casts of worm {?) tubdes
end trells. Those beds are correlated with the predominantly sendstone merber
£ tho soction doscribed sbove, Only o temtative correlation cam de made betmoon
the Lovor Crotnecous beds oxposed on the west and east side of the Bovie Lal»
enticlize, Lithologieally, the sandsionec eppoar to be identical u:d oontain
tho seme fossil caste. However, mo definite marker beds were found,

Uppor Crotacecus

Tho Upper Cretaceous sories in the vieinity of Port Liard, and in the
ares soutiwest of Fort Liard, hes heen divided Ly Kindle (3) and Hage (1)
izto *he Fort Nelson formation, the Kotaneoloe formation and an uppermost
vmnamed mombor. Doth the Fort Yelcon and the Kotaneelee formaticns wers
recognized within the map area. Thoy occur stratigraphicelly above and to

the wost of the Lover Crotacrous strata on the Potitot River.

Fort liolsen Forratiom

ibe Vort lislaen formtion exposed within the map aroa consists of cver 679

foor of groy to Bulff colored sendetonn, peddble conglomorate nnd some intorbeds

of saadsirne wvd shele (Fizare 60).  Curbemaceous gkole end o3l bads wire

“os o od wonr Ue Lop of tha foramticon. Tim eondstoners are gorernlly cloaner
et c sl gral Lhoa | wderlying Lower Crotecocus streta, Thov ero eclse

s

1os: flesry, »ot thinly Ladded, oot 9o finsly lominated, apd do not coninin
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the fogeil ceoats '=o abundent ia tho Lower Cretaceous beds., The sandatconos of
the Fort Welson formation are characterized by flecks of carbonaceous material
on the bedding planes.

Exposures of the Fort Welson formation are not continuous, and the lack
of definite marier beds, the charactor of the sedimonts, and the low angle of
dipe, makee correlation between outcrops difficult. However, sn ettempt hes
boer made to correlate tho strata on the basis of litholegy. Tha result ic
tho composite section which is given bolow:

Lithology Thickness in Feet RV

'_1'22 of Section

Interval to base of oxposed Kotaneeclee rormtion..‘ 1500

Sendatone, brown, coarse grained, carbonacecus flecks
on tediing plames; pebble bands two to eix inches
thick 2nd cenglomerate beds four to eight foet thick
through the interval. The conglomerate is composed .
of well rounded chert, milky quartz, ironstone, and
granitic pebbles up to cre and one~half inches in
diamster in a matrix of coarsc sandstons, It shows
torrential crossebedding.

Shale, sandy, interbodded with browm %o buff,
nedium grainsd sardstone with carbonaceous mnterial
on the bedding planes.

Sandstone, groy, weathering buff, messive, coarse
grained, oarbonaceous material on bedding plenes -

Unexposod

Skhalo, durk grey, nandy, interbedded with sandatone
bands vp %o eix inches thick. |

Szndatone, brown, coarse greined, carbonacvous matter;
end pebble conglomorete, orescebedded, in pard
torrontiale Conplounrate conbains pobdlos up %o cno
ard one=-half inches in diewmotor of milky gquarts, chort,
ircematone, end granitic matorial,
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crutatono, gray to browa, modium groined, manaive,
carvanececus matoricl on bediing pimmes,
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Ssendctone,y birown, mediva grained, cross<badded,

carbonaceous matorial on bedding planeg. 20
Unexporod 20

2}

Sondatone, groys buwff weathering, cesrse to {ine

grained, Airty. 2arbonacecus matorial on bedding

pianed; In part massive, in part cross-bedded

and fleggye 120

Shalo, dark groy to black, interbodded with 1light
bromm, mediun grained, dirty, cross-bcdded sande
stonoe haviang mica and carbonacoous material on

bedding plenes. €0
Total thickuess of the desoribed bods 87%e
Interval to top of exposed Lower Cretaceous 260

Ho fossils were found Iin the Fort Nelson formation, but ths beds aro
1litholegieclly sinmilar and occupy en oquivalent stratigraphic position to tho
Fort lelson formation which is exposed in the vioinity of Nelsoa Forks (Platec 2)
and deserived by Kindle (3). 3Ze gives a thiclmess of 560 feet for tho .I'ormtion

in that area. Hogo (1) states that its thiclmess slomg the Petitot River, dome

- streoam from the section measursd by writers, is between 500 and 800 feot.

Kindle (3) suggests that the Fort Uelsem formation might be ocorrelative
with the Dunvegen formation oxposed in the arss west and south of the village

~of Fort Noloons /If this is s0; it represents the beginning of Upper Cretacecus — -

sedimentations
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Rotanaolse Forrotion

Beds of tho Kotareeleoe formution twere oxamined only elcag o south
tributary of the Potitot Rivor at 60°04° latitudo aumd 123203° lengitudo.
Northwestward from thig poiut, the beds of tho KXotameclec formation fovin o
cliff, or socond stap, saveral miles back from the viver. The cortact with
wderlying Fort Uelson formation was placed at tho base of the second stop.

Hago {1) ostimates the thiclmess of the Kotﬁnoolee formation to bo more

than 500 {eat., Howsver, tho only ssction exanmined by the variters is as follows:

Litholoz Thiclknoess in Feet

229 of Section

Shale, dark grey, rusty, fissile, secondary
selenite. 100

Sandstone, greenish-grey, fine grained, dirty;
contains pebbles of chert and quaris, carbona-
cocus material, wocd fragmants; many cylindrical
ccncrstions (?) varying from one to four inches
In dizsmster and from two %o oight iamches in
leagth. Pocten of. silentiensis.

30
Total 130

One fossil was collscted from the sandstone described abovd, This
fossil was identified by Dr. F. H. Mclearn of the Canadian Geologiocal

Survey. EHe states,"Pectom silsntiensis is not a very diegnostic lpocliao
The type spocizmen iz from the Upper Cretaceous Smoky Group”.

STRUCTURE

—

BOVIE LAKE ANTICLINE

v e
e ons Slagd 2 .

3 Ut

o The Bovie lake Auticlino foras e prominent Yopogrephic ridge about thrce-
quarters of u mile wide and 25 milos long, with a relief of dLout 400 feota
This ridge is saymmotrical in oross-soction, and has an abrupt oastefacing
escarpmont which is cnrt-ub for the uppermost 150 feets The slope on tho
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weobt sids is gentlo aud feims o dip slopo,.
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. Las maln exposuros ol thisz structure occcure alonr tha Potitot ond Muakos

viong Uha sastefacing oscarpmant which tronds paraliol to tho
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icnissippian and posgibly es rmich as 150 fect of
Pemnsyivanien anifor Migsizsipplen beds aro prescnte Those in turn ore overs
lnin by a thick soction of Loth Lower ond Upper Cretaagous sodimentse To tho
ot of tﬁa gtructurc, along the Patitet livor, outcrops aro lacking for a
distancc of' lour and ono-haif miles. At tThis locality one outerop of shale
ccours in which the bodding is elmost horizontal. | -
The maximum dip cbserved on the west flank, along the Petitot River, is
70%, and on the east flank, along the south end of the escarpment, dips up to
62° have been rocorded. Northwest from the northern end of the escarpment,
along the projected strike of the snticline, the nearest outorops are seven miles
distant along tho Muskeg River. In this locality a reverszal cf dip occurs in
beds of Lower Crotececus age.
Although the aatiolino hﬁs a well-defined west flank, the esast {flank
was observed only at three localities. Throughout the groatar' J.onsth of
the structure, the ridge is oliffelilre, and the beds are sither horigontal or

dip to the weats The lack of an exposed east flank could be due to ercsicn, ;I
but' the straightness and length of the soarp is suggestive of faulting. Tho "

east dipping beds, menticunod ebove, were found only moar the axis of the folde
The absonce of hard resistant limostons ledges farther east suggzests either a

 very steep east limb for the snticline, or thet the bods have boen dicplaced

s It 4s :highly iu:ohbh that the escerpment reprosentes e fault ;lin- along. am
which Paleczoic beds have boon pushed up egaiast, nnd‘ prohbly over, 'thn Lowor
 Cretacoous shales. Based on the thickuess of the beds overlying the Palecseic,
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‘._-';.:_which is the topographic expression of the anticline dies out about eight miles
1S ~ South of the British Columbis-Northwest Territories boundery. As the ridge
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w&ﬁ‘? a tcu-p taoi.ng inward tomards the core of the enticlins, which extends coxpletely
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-indicates that there is 2 break in the structure at the gap formad by ths
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Patitot River, changes ebruptly from 70° o 24°, No mepsuremsats of ‘he diSe

oluoonsal could be mada, but it is bolicwed that tle cast s§ids hag movac
rolative tec the weaste
The convergence of striks of the beds on tho Huskeg River, and the preccoes

of Lower Cretacecous strats on tho axiz of tho fold on that river at 2 surfcce :

elovation at least 700 foet lower than t~o most northwesterly Palecozoic cutcron,

indicates that the Bovie Leke structure plunges northward et & rase of at lescs |
4
1100 fest %o the mile, 1

~ Southward plunge of the structurs iz showm by the topography. The ridgs

decmse: in hoight, the Pemnsylvenien and/or Mississippien sandstoms forms

lm i 'ﬁ.«bl“—s"‘ l‘i‘-‘k-..l‘LA.‘-

u-ound the southern end of the structure. 4ie scen from the air or on asriel
photographs, this evidence of southern plunge is vory convincing, snd the

structure is cmiderad by the writers to hnve southern olosure equal to ..hat
or its northern ond.

The attitude of the beds, 'as scen in tho fisld end on asrial photograghs,

hoigel
_e . ooyl ; ?
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:
Petitot River. The strike of H.4E°B,, dip 10%.W. was measurcd at several :

placesz along the ezcarpment about ome mile south of the Petitot River. The

- e -

== !“alp g.t.,.ﬂiﬁ}]aﬁihiﬁ”ihli'Iﬁiﬁllﬁ?jiﬁiﬁhiaib‘f""5”‘.'_‘“‘Uﬂfaf;
" the structure suggest a serthward plunge of the amtioline ob this point, Under.

the. sterececope, the morial photographs revsal a deoresse in the height of the
, | .
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a comtizuous Jold. The two altornetives are suzpested by:

(1) Tho offset of tho smticlinel aves corth and south of tho river:
(2) ths attitude of the bods;
(5) the topogruphy.
Frea the foregoing doscription of the availebls surface informaticn, the ;
Sovio Lake structuro Is a long marrow tightly folded and possibly faulted
anticlizal structure with a pronounced plunge at both its northern and -outxum‘\
cads. '

This structure compares with the tightly folded and faulted Lierd and
fabanni Ranges, whioch are oonaidoroc! to be foroland structures of the main
Unokenzis Mounteins. BHege (1) mapped the Liard and Fahammi Ranges as long
narrow antiolinal structures, bounded om the east by an sast«facing escarpmeat
viaich reprosents a fault on thoir east flanks, and on the wost by & broad
synclino, In vhich the beds are comparativoly undisturbed. The faults are the

block type in comirast with the low angle overethrusts cheracteristic of the
Locky Mountaics cnd focthillse

~ From tho ovidonce awveilable, it is suggested thet the Bovis lake struoturs
can bs considered as ono of the aforomsutiomed foreland structures, offset frem
tmldudkmcobynbrudmunoy.mdpmhblylmupdthth
sazo lino of folding end faoulting which formed the Nahanni Reage. This ronge

fs looated about 50 miles to the nortimest and diroctly in the line of otrixe

of the Bovie lake anticlino. ‘

Thuo&niu‘hhmﬂprdmmm.mmﬂqhhly
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alding ead/or {faulting is, as wentionsd claswihore, estimated to

SUNMARY

The Bovie Lake and Maxhamish permit areas wers staked during the summsr
ol 1950 to cover the area of & large anticlinsl, and possivly faulted, strucsture
situnted in northera British Columbia and the Northwsat Territories.

Bods of Mississippien, Pemncylvenian end/or Mississippian, end Lower end
Upper Crstaccous sirata are exposed on this strustwre.

In the subsurface Upper and Middle Devonian end Siluriam strata are
balieved to be preoseat. Beoged on observations of these beds in distant
localities, it is belicved that parts ol the Upper and Middle Devonian sories
have characteristics favorable for reservoir rocks. The depth %o such zonos
on the Bovie Lake structure cannot be estimated because of the lack of preoclse
stratigraphic information of .t.ho beds below the Lowsr Cretaocsous.

The Bovie Lake structure has e longth cf over 50 miles which is exprosaed
topographically by a lqng narrow ridge with a reliefl of over 400 feot. The
oast side of this ridge is marked by en sscarpmsnt, while the west gide has

a gentie dip slope,
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the bede have beca displaced by faulilnge

It is beljoved thet the @scarpmoat reproceats o favlt line aleng which
ths digsizoippion limestone has been pushed up, and pr obably over, the Lowor

Cretaceous. It 1s estimated thet this uplift, whethor by feolding or faultiag
or a combination of doth, is at least 2500 feoct. The uplift appearz to be the
result of near vortical movemontes which wore confined to & narrow aroa cloce to

the axis of the fold,

RECOMUMENDATIONS

The fundemental problem for future exploratiocn on the Bovis Lake structure

iz %o dotermine the vature of tho subsurfaco structurel conditions end theoir

RPN, Y . e

relation to & poseible oil trmp. Tha fact that the evidemce availabdle suggeats
faulting en the sast flank of the structure presents meny problems which ghould
ba selved bafore & location for a desp ten;l: can bd mads. )

It iz doubiful if dotailed surface work cn the structwro alons would give
tho pecessary information to solve these problems. However, surface work in

the arcas to the wost, that is oa the Liard and Nahamai structures, where ocute

erops ars nbundant and the fonlts ‘eloarly defined, probebly would give a

B e R —— — e ——— e ——— - - L e e e ——

struotural Mtomrotati.u which could be t.pplm to the Bovie lake feature. ~ 1
It would be an indirect approach, but in the uri:bon' cpinion, these foreland

structures heve a common origin and type, and diffor ouly in the intonsity of
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folding and feuwltinz.

Additional surfase work en tho Maxbamish and Bovio Lo Pormit Ap
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droom Jrom an w2sentrolled mosaic end wey bo inascurats in scole ond orientetion
The privoery purpcss of thias plaue table survey would be to locets the outercEs

¢ i )
mors ascurateily to obtain morc dip and strile doterminatious s and Lo Lrace

ehe axis of the fold.

o lote b . Talll Lo

Adcitional stratigrephic information om the Paleozoic sections of the
region is also dosirabls. The work done to date on these sections by the
Conndian Geological Survey has been of the recomnaissaznce pature, and 5:11:;
gections in the most accessible arcas have been examined.

The proposed program of mapping om the Liard, Nahanni, end adjacent

rangee, as well as the additional worls on the Bovie Lake structure would give
& betisr understanding of both the stratigrephy ond structure of the regicne _}
It is a job that would require a large fiold party, at least three twoemen
pertiss and the use of a helicopter for about “=o months.

Aftar the completion of tho goological investigatiom, it 1s suggested

that e goophysic | program be attompted. At the outset of this program, it is

rogomeended thet en eirborne mgnetomster survey be made covering not o;:ly
the Dovie Lake siructurs, but also a large rogional arca so as to inolude tho

Liard and adjacent reuges. The primary purpose of this work would be to assist

in determining the extoat of faulting in the regioz.

A limitod :-mtmt of aoismgmph work probubly will be osseantinl bofors ‘
o recommdation for @ dosp test can bo made, Homwver, it is bolleved that
tho stratigrephic and structural information obteined from the geclozical and ” T’;
megnotoms ter surn’yn would de very useful for the intorprotation of the szeismic .-;
results, : . ' {;‘
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