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The area of study covered by the 1966 structural
field party is shown on a map (Pigure 1). The areas of
detailed work are reported on a larger scale map (Plate 1
in pocket). The area of study comprises more than 140,000
square miles.
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The stady ws & contimuation of work initiated

Guring he sumer of 1965, to determine the general history
and style of strustural deformation of the whole region.
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Generally good weather was encounterad between
May 17 and September 1. A few days were lost each month

due to snow, rain, low cloud or high winds preventing flying.
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Acoess to the region is diffisult. Sumer travel
is restristed to movemsnis by wber or alr, Wisber trawel
over land is feasible subject Lo adequale advance preparations.

Alretrips suiteble for use by large whesl-equipped
alreraft are losated at Fort Slapeen, Wrigley, Nemman Wells,
and Inuvik. Information on the may other speoial purpese
alrstrips 45 listed in the Canada Alr Pllot and by the
Northwest Territories Aviation Couneil at Yellowknife,

T™he region 4s served by Pesific Westemn Alriises
and Canadian Pacific Alrlines on & scheduled basis, Charter
alreraft of great wariely of slse and purpose can be hired
at the larger settlements.

The most economical transport is Wy water. PFreight
4o moved betwnsen the highway ending at Nay River to the Aretde
coast by barge and tugboat along the Naskengie River., The
designated common ecarrier is the Nerthem Transportation Cespeny,
with offices at Edmonton, Alberta. Other carvier's eguijment
may be hired on charter.
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Radio contact with radios monitored by Imperial
04l personnel at Imuvik and Dawson Creek was maintained.
The Narconi Company single-side-band, high frequency redio
provided excellent service conmecting btoth to these oil-
compuy-estaffed redios and to the commercial radio
telephone services.
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The major portion of the work was done from a
floating base camp which was moved as required.
Srew:

The crew consisted of two geologists.
Base Camps:

RBwept for brief periods when the orew used
facilities at Norman Wells and Imuvik, a base camp consisting
of trallers mounted on the deck of a barge was used. The
camp consisted of a twin diesel tugboat and two 20-foot-by-
T0-foot barges. One barge carried a cocoking and dining traller,
wash traller plus three sleeping trallers as well as a portable
lighting plant, a 1,000-gallon tank of propane and a deepfreege.
The second barge carried aviation gas in 10-gallon kegs, odl,
and had a foredeck which was used to land the helicopter.
Adroraft:

Alr support required was minimal because the camp
was essentially self-sustaining. Fixed-wing aircraft were
chartered on an hourly basis as required, from Imuvik or Norman
Wells. The work was carried out using a Hiller 128 helicopter
on summer-long charter from Okanagan Helicopters Ltd. of Vancouver,
B. C. The helicopter was flown approximately 100 hours per month.
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Work was done by flying out from base camp each
morning to the areas of interest. The base camp would be
met at a prearranged rendesvous each night. Upon occasion
the helicopter was carried on the barge to permit moving
overnight or during periods of inclement weather.



Previous Investigations

Numerous reports about the geclogy of the area
are avallable. The most comprehensive of these are those

published by the Geological Survey of Canada. Numerous
.Mm.mmmmmmuw

by oll company and consulting geologists.
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The hydrocarbon potential of this great area is
as yet unevaluated, but is belisved to be of great sime. At
present only one ollfiald has been developed. The field at
Norman Wells has produced petroleum product for the rather
small local market for more than forty years. Hore recently,
oil and gas have been discovered in the Yukon. Large tracts

of land are presently undergoing active exploration.



General Remarie

Rocks ranging in age from Precambrian to Tertiary
are exposed in the area. The sedimentary section ranges to
in excess of 50,000 feet. A brief summary of the stratigraphic
framework within which the study was conducted is shown by
Figure 2. No sections were measured by the structural party.
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AGE FORMATION l'nnms LITHOLOGY FORMATION IHICKNESS LITHOLOGY | FORMATTON fHICKNESS LITHOLOGY
" | Sandsto re 2
TERTIARY Unnamed | 1000't | Unconsolidated sands, clays, lignite, | Unnamed ? r-m: ;icn “.mo friable Figu
T L & e
East Fork Shale, grey.
| Fort Nelson| 3000 uﬂsnn- and sandstone sequence Little Sandstone and shale with coal. Um
CRETACEOUS Lepine 7000° with basal conglomerate in many Slater River| 0' to Shale, dark grey to black, sandy, silty. ’ Cretaceous ?| 2000'+ |Sands, coals, shales, bentonite.
Scatter places. Sans Sault| 6000 Sandstone, glauconitic, fine grained to ——— e ——r —— e ——————
e conglomerate. Goodonough 600+  |Quartzitic sandstone, shales,
e WWM e~ p————t e —— — — —caonglomaratal
JURASSIC {Donna River | 1100'Z _|Dark rubbly shales.
. " S B gsor+ Suslickons il — TABLE OF FORMNATIONS
TRIASSIC 0' to 60'|Micaceous silty shales. | Bug Creek | 500"* |Sandstone and shale.
l i T N
PERMIAN Prophet LOO' |Dark cherts and mudstones. — 0 to
PRGN PSS N | 4000 Conglomerate, breccia, sands, shaled. To report :
. i NN e -4_/\_/\ S e '
Mattson o' to Sandstone, limy, massive becoming | ——
cmxrmnsH { 5000* shale toward base. Imperial |[0' to Sandstone, fine grained, chloritic. |
' : |
Canol ' to Shale, dark grey, siliceous platy. | Imperial |O' to |Shale, sands, siltstones. TR Y WS
Besa River | O' to Limestone with shale and shaly : gl:n' | 4L000*
Hare Indian |2001-800" Shale, limy to shaly limestone. | ) [—— e
+ |
— Nahanni L 700' | Limestone, dark grey, shaly. Hume 2501-600"| Linestono grey, silty and argillaceous. "™ = P®&% |50 o0 |14 nestone, dolomite, minor shales.
, zm'
Dolomite, brown, fine grained brecciated [ Eduivalents
Bear Rock |200' to |and limestone, brown; with anhydrite, | ?
1000" grey massive, |
SILURIAN Unnamed | 5000'+ |Dolomites, banded dark and o e it .o et
sadian. ooy Ronning O' to |Dolomite, shale, limestone
Ronning  [1000' to |Dolomite, grey, finely crystalline | Equi valents |5000° 114cified fossils. '
3000'  |with silicified fossils. e ¥ p— SS—

ORDOVICIAN 41 N SO N S
O' to |Halite. In outcrop formation is thin, |

Saline R:ln# 3000'? |mainly gypsiferous.shale.

NW .
CAMBRIAN MY | Sustalte tapiienstate ant Sooo:  |evk shale. Unnamed Shale, dark, siliceous, meta-
boulder conglomerate. St Gep | 00° | Shales ? morphosed to argillites in part. Inperial 0Ll Enterprises
0! to |Sandstone, limestone, dolomite. __ __ _ | Edmonton, Alberta
Mount Clari 3000° Orthoquartzite fine to coarse grained. 1966

bedded Unnamed ? Reddish weathe sandstones, shales
PROTEROZOIC Unnamed ? Auul.ttn, thinly » platy, s e o g rl%n:l:r:lt.o Mo,




This report on the structural geoclogy includes
strdp mape (Plate 2) to show detalls in the areas of more
intensive stad)y.

The majority of structures may be briefly described
as the results of prisarily wvertical sovemmnt. The typical
"Nackengia” broad anticlinal and shary mymelinal features
pase into a thrust-faulted region in the core to the west.

Nauy wariations and combinations of the two basic types were
moted at warious localities. This wvariation of identity is most
promounced at the southerv. exd of the ranges.



Macicenzie Mountains

The typiecal structures in the Mackengle Mountains
are broad boxy anticlines separated by marrow very sharp
synolines along trends parallel with the mountain front. The
core of these mountains is characteriged by large thrust faults
vhich trend at an asute angle to the fromt, and involve Proterosoic
rocks. These thrusts stem from the intruded and metamorphosed
interior region.

The MeConnell Range, in front of and slightly removed
eastward from the main Mackensie mountains mass is an abrupt
fleoure over an ancient fault gone. The rocks show evidence of
recwrring vertical and strike-elip movemmnts. These movements
are recogniszed as having cccurred in post-Cambrian, post-Ordovieian-
Silurian, and post-Paleocene time.

The Mackenzie Mountains pass fairly abruptly into

Wmmammmu
the vicinity of 59°30' north latitude.
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The Franklin hountaine represent ¢ large ever.
thrust plate deformed and motified elther Wy Lrvegularitiss
of the surface over whish it alid oF by subseguent movensnis.
The plane of motion for the sovenent ereating the Prasiiis
Nountains is believed Lo have been contimesd Ln Whe WAles

Cambrian evaporitic sequende.



Richardson Mountains

The present topographic expression of the
Richardson Mountains is the result of erosion on a

post-Cretacecus arch. At least two episodes of Paleogoic
folding can be recogniged in the northern Richardsons.

The mountains are bounded by long strike-glip fault

gones, with a long history of repeated movement, the

latest of these movements having occurred in the Laramide.
Indications of other major movements along these trends

are recogniged. These movements are dated as post-Paleoszoic,
and post- Upper Devonian.



