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ABST RAC T 

The area mapped lies within a region of subdued mountain ranges 
and ridges, separated by broad, drift - filled, well-forested valleys. The 
entire area was covered by at least one advance of Cordilleran ice. 

The regi on is mainly one of miogeosynclinal deposition . Strata 
range in age from late Proterozoic to Carboniferous or possibly Permian. 
Extrusive, basic volcanic rocks are dated stratigraphically as late 
Proterozoic and/or Early Cambrian, late Early Cambrian, and Middle 
Ordovic i an. 



Figure 1. 
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Vertical air photograph of Caribou Syncline showing cross- folds in 
sandstones of the resistant Mattson Formation (photo Al7438-185). 



GEOLOGY OF COAL RIVER MAP-AREA, YUKON TERRITORY 
AND DISTRICT OF MACKENZIE 

INTRODUCTION 

Coal River map-area (lat . 60° to 61 oN, long. 126o to 128oW) was 
mapped mainly during May and June, 1967. Some general aspects of the 
geology had been noted previously from several traverses and a number of 
spot ground observations made during the 1965 and 1966 field seasons. 
Additional data were provided by E. F. Roots who, in 1953, traversed south­
erly from the northern border of the map-area west of West Coal River to 
Quartz Lake. A. E. Aho kindly made available information on parts of the 
area obtained by prospecting parties in 1963. 

Able assistance in t h e field was provided by W. J. P. Crawford, C. J. 
Dodds, R. A. Farley, and D. G. Perry. Transportation in the field was pro­
vided by a Bell G 3B helicopter supplied by Spartan Air Services Limited, 
Calgary, Alberta and by Beaver aircraft, supplied by Watson Lake Flying 
Services Limited, Watson L ake, Yukon. The wr iters extend their apprecia­
tion to these companies and their crews for excell ent support. 

Watson Lake was used as a base for . supplies and communications. 
The southwestern part of the map-area was worked from a base camp at Irons 
Creek Lodge on the Alaska Highway and the remainder from a base camp on 
Gusty Lakes. Men and equipment were transported to the latter camp by 
fixed- w ing a ircraft from Crooked Lake near Smith River Airport. The air­
port is connected to the Alaska Highway by a good gravel road . 

PHYSICAL FEATURES 

The map-area lies almost entire ly within Hylancl Plateau (Bostock, 
1948), a region of northerly trending, generally subdued mountain ranges and 
ridges separated by broad, drift-filled, well-forested valleys. The only 
extens ive areas above timberline are those in the mountains near the head­
waters of Irons Creek, betwe en Coal and Rock Rivers in the northern half of 
the map-area, and north of the big bend in Caribou River . Elsewhere, iso­
lated mountains and ridges rise above timberline but seldom do they provide 
a significant panorama of stratigraphy or structure . 

Manuscript received: May 1, 1968. 
Authors' address: Geological Survey of Canada, 

601 Booth Street, 
Ottawa, Canada. 
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TABLE OF FORMATIONS 

Map - Thickness 
Era Period or Epoch Formation unit Lithology (feet) 

Cenozoic Ple istocene and 17 Unconsolidated glacial 
Recent and a llu vial depos its 

Mesozoic Cretaceous (?) 1 6 Quartz tnonzo n ite; par -
phyritic quartz dioritc 
or g r anodiorite 

Carbon i ferous and(?) Matt son 15 Sandstone, even - g r ained, 
Perrnian (in pa r t) quartz itic; shale; 

argillite; slate; parcel -
1,000 + (?) 

l an ite 

Devonian and Besa River 14 Shale, black; a r g illite; 
Mississippian brown and green shale 

700-2, 500 
and argillite; cherty 
argillite 

Silurian and Devonian 13 Dolomite, well - bedded, 
light and dark grey, 
l aminated; in part 
brecciated; fetid in part; 3,000+(?) 
fine - grained limestone; 
coarse - grained, vuggy, 
light grey dolomite 

Lower Silurian Nonda 12 Do l omite, che r ty, black, 
u 

fetid; grey dolomit e; ·s l, 000 "!: 
N basal do lomitic s ilt stone 
0 

"' and sandstone -;;; 
p.. 

Upper Ordovician, Road River 11 Shale and siltstone, 
Silurian and Devonian black; thi n - bedded 

500 -1 ,000 
argillaceous limestone; 
grey and black c h ert 

Middle (?) and I or 10 Silt stone , sandstone , 
Upper(?) Ordovi c ian dolomite argillite; 300 + 

well- bedd ed 

Middle Ordovician Sunblood 9 Dolomite, dark and 
light grey; limestone; 

2, 000 + 
pink, mottled; amyg -
dal o ida l basic volcani c s 

Cambrian and 8 Limestone , s ilty, wavy 
Ordovician b ande d; calcar eous 

2, 500 + 
phyllite; phyllit i c lime -
stone 
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TABLE OF FORMAT IONS (CONT'D) 

Map - Thickne ss 
Era Peri od or Epoc h Formation unit L i thology (feet) 

L ower Cambri a n 7 Volcanics , blocky, 
g r een, ves i cular 500 + 

6 Dolomite , sandy, b uff -
orange; dolomitic sand - 500 + 
stone 

5 Lime stone, grey, fine -
grained, s ilty; argilla-
ceous lime stone, s ilt-

2, 300 u stone and calcareous ·c; 
N s i ltstone; w hite , crypto -
0 grained limeston e; "' -;;; minor fi n e - grain ed sand -

Cl. stone 

4 Sandstone , quart z i tic , 
feldspathic , purple, 
maroo n , w hite, c r eam; 
pebble-conglomerate; 7 , 500 ± 
silty dolomite, bio-
clast i c limestone; silt -
stone, argill i te , phyllite , 
shal e 

Hadrynian and/or 3 Volcanics, flows, brec -
Cambrian cias, amygdaloidal, 

green and purpl e; minor 2, 000 
dolomite and sandy 
dolomi te 

2 Phyllite, s l ate , fine-
grained quartzite; p l aty 
black argillaceous lime- I, 000 + 
stone; biotite -muscovite 
s chi st 

.;: 
0 Hadryni an l Slat e , s iltston e, g ritt y 
N 
0 quartzite , feldspar -
H 

~ quart z - pebble congl om -
0 erate; sandston e; 2, 000 + H 

Cl. maroon, g r een and buff 
shale a nd s l ate ; phyllite; 
limestone; garnet-
staurolite - biotite -mus-
covite schist 



- 4 -

Most of the draina ge is southerly by Irons Creek and Coal, Rock, 
and Smith Rive rs to Liard River. The easterly flowing Beaver River, also 
tributary to Liard Rive r, drains part of the r egion north of Toobally Lakes; 
the Caribou River, tributary to South Nahanni River, drains the northeaste rn­
most part of the map-area . 

Excellent rock expo sures are available along Caribou River and 
locally along Beaver River. The r e maining streams generally expos e little 
b edrock except w h ere th ey flow in e ast-west trending c anyons. 

GLACIATION 

At l east one advance of Cordill eran ice , moving easter l y and north­
easterly, covered the entire map -a rea . This is r evealed by the d istribution 
of glac ial erratics and the orientation of abundant gl acial rock grooves, 
drumlino id r idges and striae. The advance of ice from the southwest and 
west and subsequent souther l y retreat apparently r esulted in an e asterly 
diversion of streams along t h e northern ice-margin. Thus, numerous chan ­
nels were cut into bedrock and these commonly reveal the most continuous 
outcrops avail abl e for study in the map-area. Ponding of southerly flowing 
streams by ice also resulted in the formation of nume rous glacia l lakes the 
deposits of which are evide nt in the main valleys, particularly in the northern 
half of the map-area. 

GENERAL GEOLOGY 

Stratified rocks range in age from late Proterozoic to Carboniferous 
or possibly Permian. They display marked facie s c hanges from e ast to west 
in pre-Middle Ordovician strata and from generally south to north in post­
M iddle Ordovician strata . 

Lower Cambrian rocks near Toobally Lakes are dominantly clean, 
medium- to coar se- grained, highly feldspathic sandstones overlain by sandy 
dolomite s whereas those between Coal and Rock Rivers are mainly impure 
siltstones and silty shales overlain by limestones, silty limestones and silt­
stone. Silurian and Devonian carbonate rocks ranging in age from Late 
Llandovery to Couvinian change facies northe rly into shales generally along 
an east-west line near latitude 60° l5'N . However, a thin basalunitofSilurian 
sandstone and dolomite, about lOO feet thick, is present beneath shal es and 
cherts between Coal and Rock Rivers and east of Rock River as far north as 
60° 21 'N. North of Spruce Creek the late Proterozoic( ?\ to Carboniferous 
sequence has a thickness of more than 13, 000 feet. A thicker and more com­
plete Paleozoic sequence near Caribou River, ranging in age from late Early 
Cambrian to Carboniferous is probably more than 9, 000 feet thick. 
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Extrus i ve, basic vol canic rocks are dated stratigraphically as late 
Proterozoic and/or Early Cambrian, late Early Cambrian, and Middle 
Ordovician. The total aspect of the stratigraphy, however, is miogeosynclinal 
rather than eugeo synclinal. 

HADRYNIAN 

Map-Unit l 

Map-unit l inc ludes several thousand feet of dark weath ering inter ­
bedded slates and gritty feldspathi c ro ck s with int e rbedded limeston es near 
the top. Banded maroon and green weathering phyllitic slates fo rm conspicu ­
ous m emb er s in the upper part of t h e sequence. 

The finer grained rocks constitute cons iderably more than half of the 
total and are typically green-gr ey o r dark grey on fresh surfaces and are 
commonly banded and laminated. The coarser grained rocks are locally 
graded or cro sslaminated. The recessive na ture of t h ese rocks is lar ge l y 
responsibl e for the lack of comprehensive structural and stratigraphic data 
for map - unit l . 

Resistant, massive, gritty quartzites and feldspar-quartz-pebble 
conglomerates are character i zed by grains and c lasts of opal escent bluish 
quartz. Locally c hips, or fragments of silty argillite as much as 8 inches 
long, are present in th e quart z it es . Crossbedding and othe r primary sedi ­
mentary structures are scarce. These resistant rocks occur in units ranging 
in thic kness from a few feet to more than 300 feet . 

Nea r Quartz Lake map-unit l includes an interbedded assemblage of 
thin-bedded to massive, in part graphitic, banded limestone; grey, brown, 
green, yellow, and buff calcareous argill ite; silty argillites and fine-grained 
quartzite. East of Quartz Lake a prominent limestone member, more than 
200 feet thick, has been strongly marmorized. The stratigraphic assignment 
of the rocks n e ar Quartz Lake is uncertain and they may be in part Lower 
Cambrian. 

Map-Unit 2 

Map-unit 2 comprises a sequence of fine-grained clastic rocks char ­
acterized by greenish-grey weathering, banded phyllitic, ser icit i c slate and 
interbedded siltite or fine-grained quartzite. Banding, on a scale of l/2 inch 
to l inch is conspicuous. In many places the roc ks are strongly crenulated 
and east of Irons Creek kink-bands are exceptionally well developed in several 
localities. Between Coal and Rock Rivers strata of map-units l and 2 and 
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perhaps l oc ally inc luding rocks of map-units 4 and 5, have b een m etamor­
phosed, in p l aces, to fine - grain e d biotite schists and, southeast of the mouth 
of West Coal River, to garn et - staurolite-biotite-muscovite schists. The 
r e stricted occurren ce of t h e latte r facies may r e fl ect the p resence of an 
under lying g r anitic stock. 

CAMBRIAN (? ) 

Map -Unit 3 

B e t wee n Coal and Rock Rivers and west of Toobally Lakes c la stic 
L ower Cambrian rocks ar e underlain by thick s e qu e nces of basic vo l cani c 
rocks assi g n ed to map - unit 3 . Gr ey to buff-orange we a t h ering , blocky grey ­
green, green a nd grey-b rown amyg daloidal, chloritic vo l canic flows, tuffs 
and brecc ias we st of Ro c k River ar e we ll c l eaved. Black cal c ite occurs as 
amygdul es, ge n e rally from 2 to 4 millime tres in diameter. The structure of 
these rocks is poorly unde rstood but t h ey are believe d to b e more than l, 000 
feet thick . Vo l canic ro cks we st of Toobally Lakes are more than 2, 000 fe e t 
thick and are typic ally blocky , green to purple weath eringan d high lyvesicula r 
and amygdal oidal. Epidote and calc ite compris e most of t h e amygdules . 
An gular inc lusions of cream and rose quartz it e, in part fused, and of lime ­
ston e a n d do lomi te, are re latively common. F l ow brecc i as appear to b e 
fair l y abundant. Buff, flaggy dolomi te and s andy dolomite form minor inte r­
b e ds in the volcani c assemblage. 

The apparent con co rdance of the vo l canics w ith overlying Lower 
Cambrian clast i c ro cks a nd the occurrence of similar vo l canic rocks inter ­
calated with in overlying Lower Cambrian sandstones we st of Toobally Lakes, 
suggests th e p oss ibility that the volcanics are also of Ea rly Cambrian age. 

CAMBRIAN 

Map - Unit 4 

Strata here i n assigned to the Lowe r Cambri an show marked facies 
c hang es f r om east to wes t w ithin the map-area. East and southeast of 
Toobally Lakes , poss ibly more t h an 4 , 500 f eet of clast ic strata consist pre­
dominantly of purple, maroon, w hite, and cream, quartzitic feldspathic sand­
stones w ith minor p ebble con g lomerate. Maroon , tan, grey, and g reen, platy 
silt s to n es and shal es are interb edded w ith t h e coars e r clastic ro c ks. This 
sequenc e in ge n e ral appe ars to be somewh at f iner graine d and l ess f e ldspathic 
than cor r e l at ive strata we st of Toobally Lakes . 

Purple, pink, c ream, and w hit e feldspathi c sandstone s comprise a 
l arge part of t h e Lowe r Cambri an c lastic sequenc e , possibly as much as 
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7, 500 feet thick, that i s well expose d along the lower reach es of Spruce Creek 
and the unnamed creek about 6 miles far ther north. Feldspar-quartz-pebbl e 
conglomerates and arkosic gr itty sandstones are conspicuous and commonly 
display var i co l ou r ed banding. Interbeds of maroon, purple, and g r een shales 
are not uncommon, particularly in t h e lower part of the assemblage. Flaggy, 
buff, grey, and orange weathering silty and sandy dolomites, in part thinly 
banded, are common in the upper part of the sequence but less so in the lower 
part . The upper part also includes a good marker member, several hundred 
feet thick, consisting of flaggy, orange weathering silty dolomite underlain 
by flaggy, mottled, orange, r ed and yellow, bioclastic grey limestone in turn 
underlain by maroon and minor green shales. The limestones contain trilo ­
bites, and sandstones, underlying the marker member noted above, contain 
abundant •Scolithus' tubes as much as two feet long and 1/4 inch in diameter . 
These tubes are perpendicular to bedding and emerge on bedding planes as 
conical-shaped rosettes. 

Between Rock and Coal Rivers a stratigraphi c succession (map-unit 
5), apparently homotaxial with the Lower Cambrian rocks described above, 
includes several thousand fe et of phyll i t i c shale and slate, s ilt stone, sand­
stone, feldspathic grit and p ebble--conglomerate. Unlike the sequ ences 
farther east these rocks display very few primary structures such as cross­
beds or ripple-marks. In general the western facies of Lower Cambrian 
rocks is much fine ;'gra~ned and much l ess pure than that farther east. 

It is probable t h at fine-gra ined, mainly clast i c Lower Cambrian 
strata are inc luded in t h e successions west of the upper reaches of R ock 
River and west of Coal River but their separation from late Prot erozo i c 
strata is impossible on the s cale of mapping involved . 

Map-Unit 5 

A strati graphic section comprising 2, 300 feet of fossiliferous Lower 
Cambrian fine-grained limestone and siltstone and including 225 feet of sand­
stone at the top was measured west a n d northwest of the unnamed peak, 
elevat ion 5, 309 feet, between Coal and Rock Rivers north of Camp Creek. 
The lower part of the section consists mainly of thin-bedded, in part platy, 
fine-grained , laminated siltstone that weathers r ecess ive ly. The upper part 
includes much r e lative ly resistant, grey and brown weathering lime stone and 
silty lime stone. Archaeocyathids and trilobites are abundant throughout a 
stratigraphic interval of almost 2, 000 feet. 

Poorly fossiliferous, c ommonly fine-grained or crypto-grained 
limestone s extend southerly to near the h eadwaters of Otter Creek and can be 
traced northerly into Flat River map-area west o f Ro ck River (Gabrielse; 
~ al. , 1965). Their stratigraphic position suggests correlation with Lower 
Cambrian carbonate strata described above. 
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Map-Unit 6 

A distinctive unit of very well bedd e d , orange and buff weath ering 
sandy do lom ite and dolomitic sandstone forms t h e u ppermost part of the 
L ower Cambria n sequence in the eastern part of the map-area and is included 
in the upper part of map-unit 5 west of Rock River. The rocks are commonly 
flaggy and well -jointed. Nodular, dark grey dolomites, in places r ibbed w ith 
laminae of resistant 
are well developed. 
feet t hick. 

silt, are common. Locally, mud-cracks and crossbeds 
It is estimate d that map-unit 6 may be as much as 500 

Map-Unit 7 

Rocks of map-unit 7 occur near the top of map-unit 6 at several 
localities near Gusty Lakes and may be part of one continuous unit. The most 
complete exposures, however, are in the core of Caribou Anticline . There, 
blocky, green, fine-grai ned vesicular volcanic flows and breccias, more than 
400 feet thick, underlie about 50 to lOO feet of Lowe r Cambrian sandy dolo­
mite. Some of the volcanics are tuffaceous, well l ayered and locally cross­
bedded . Very coarse volcanic brecc i a was noted in one locality. 

CAMBRIAN AND ORDOVI C IAN 

Map -Unit 8 

Map-unit 8 compris e s a thick sequence of silty and argillaceous 
carbonate rocks that exhibits a pronounced regional facies change from east 
to west. More than 2, 500 fe e t of buff and grey weather ing, wavy banded, 
silty limestone is exposed in Caribou Anticline and to the west between 
Caribou and Rock Rivers. These rocks are characterized by a wavy banding 
of silty layers and a 'Sw iss-Cheese' texture resulting from the weathering of 
limestone pods in a resistant anastomosing network of silty layers. The unit 
is generally well bedded to massive. Similar strata outcrop south of Otter 
Creek but the rocks appear to b e somewhat more argillaceous. Poorly 
exposed strata e lsewhere b etween Coal and Rock Rivers compris e essentially 
the same facies. West of Coal River, on the other hand, homotaxial strata 
c onsist mainly of buff, silver, and grey weathering calcareous phyllite and 
phyllitic limestone. The best exposures of these rocks, howeve r, occur west 
of Quartz Lake alon g and near Hyland River in Watson Lake map-area 
(Gabrielse, 1966) . 

Strata of map-unit 8 are poor ly foss iliferous a nd only one diagnostic 
collection (of Early Ordovician age) was made in the report area. The Middle 
and/or Late Cambrian and Early Ordovician age is based in addition on early 
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Ordovician fossils collected from similar strata in northern Rabbit River 
map-area (Gabrielse, 1962) and on middle and/or late Cambrian fossils c ol­
lect e d in Frances Lake map-area (Blusson et ~, 1966) . 

ORDOVICIAN 

Sunblood Formation (map-unit 9) 

Thick-bedde d, light and dark grey weathering dolomites and thin- to 
medium-bedded pink and grey mottled limestones of the Sunblood Formation 
are w idespread east of Rock River. Thicknesses exceed 2, 000 feet. 
Dolomites range from fine- to medium-grained and from light grey to black. 
Limestones, commonly flaggy and platy, are generally crypto- to fine ­
grained. Locally, they are silty and, in a few places, contain nodules of 
chert. Fossils including abundant Maclurites sp. are common in the lime­
stones. Solution caves in limestone terrains are conspicuous on ridges north 
of Beaver River. 

Massive, blocky, green weathe ring, amygdaloidal vo l canic rocks, 
more than 200 feet thick occur in the lower part of the Sunblood Formation in 
the northern part of the map-area between Rock and Caribou Rivers. The 
isolated exposures may be pe~rt of one continuous unit but this was no t con­
firmed because of poor outcrop. Sunblood strata are thin or absent south of 
about latitude 60o 15', presumably the result of erosion prior to deposition of 
the overlying Nonda Formation. 

Map-Unit 10 

A distinctive assemblage of well-bedded and, in places, flaggy s ilt­
stone, sandstone, dolomite and shale, more than 300 feet thick, overlies 
strata of the Sunblood Formation along and north of Beaver River ne ar the 
eastern border of the map-area. The sandstones are typically flaggy and 
have thin black shale partings. They are mainly fin e - grained and locally 
contain small fragments of black shale. No fossils were obtained from this 
map-unit but the strata appear to overlie the Sunblood Formation conformably 
and are overlain by shales and siltstones of the Road River Formation that 
contain Early Silurian graptolites. 

ORDOVICIAN(?l SILURIAN AND DEVONIAN 

Road River Formation (map-unit ll) 

Incompetent, thin - bedded, dark weathering shales, siltstones, lime­
stones and minor cherts of the Road River Formation are well exposed along 
and near Caribou Rive r. Scattered exposures occur along and near the 
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headwaters of Spruce Creek and on Beaver River. The transition from Road 
River facies to correlative carbonate rocks farther south takes place near 
latitude 60° 15', coinciding roughly with the southern extent of the underlying 
Sunblood Formation. 

In the Caribou River region the Road River Formation is character­
ized by a basal black shale and siltstone member, a few hundred feet thick, 
overlain by a dis~inctive member of light grey weathering, well-bedded, 
argillaceous limestone and a calcareous shale member possibly between 200 
and 300 feet thick. The well-bedded calcareous beds contain a prolific Early 
Silurian graptolite fauna . The light coloured beds are over l ain by a thick 
section of well-bedded, commonly jet black arg illites and slaty shales that 
may be entirely, or in part, Besa River Formation. 

Near the headwaters of Spruce Creek, only the basal part of the 
Road Rive r Formation is preserved. There, the assemblage includes much 
thin-bedded, laminated, dark grey, fine-grained argillaceous and silty lime­
stone, and well-bedded dark grey chert generally interbedded with carbonates. 
Chert commonly forms tabular beds ranging from a fraction of an inch to 
more than 2 i nches thick and with interbeds of dolomite produces conspic­
uously striped outcrops. The thin-bedded chert-carbonate assemblage prob­
ably represents a transitional facies between typical Road River Formation 
to the north and corre lative carbonates to the south. Early Silurian grapto­
lites are common in the argillaceous and silty limestones. 

SILURIAN 

Nonda Formation (map-unit 12) 

Strata h e r ein assigned to the Nonda Formation (Norford, ~ al., 
1966) are generally poorly exposed as they are confined to the low-lying 
south-central and southeastern parts of the report area . Possibly the most 
complete section is exposed in a deeply incised glacial channe l near the head­
waters of Siwash Creek. There, the basal beds unconformably overlie strata 
of map-unit 8 and consist of very we ll bedded, homogeneous, fine-grained, 
dolomitic, buff siltstone and sandstones more than lOO feet thick. The rocks 
are strongly cro ssbedded, a feature emphasized by the weathering in relief 
of 1/16- to 1/4-inch wide resistant ribs. The basal unit is overlain by 
medium- to thick-bedded, medium to dark grey, fine-grained commonlyfetid 
dolomites probably less than 1, 000 feet thick. 

Rocks similar to those described above outcrop east of Coal River 
and north of the east - west stretch of the river. Near the head of Otter Creek, 
however, strata in the lower part of the Nonda Formation include distinctive 
irregularly laminated, silty grey dolomites ove rlain by laminated sandy 
dolomites and dolomitic sandstones. This basal member, possibly 300 feet 
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thi c k, is ove rlain b y several hundred feet of we ll-be dded, in part flaggy and 
thin-bedde d, fine-gr a ined, light g r ey to black dolomite locally c ontaining 
l e nses and laye rs of black chert. 

Near the h eadwat ers of Spruce Creek the Nonda Formation comprises 
50 feet of g r ey, crystalline dolomit e , sandy dolomite and dolomitic sandstone, 
in places di splayi ng excelle nt c ro s shedding, over lain by about 50 feet of well­
bedde d, g r ey, c rystalline dolomite. Over l yin g s trata consist of interbedde d 
c h erts and dolomites that grad e upward into cherts and shales included in the 
Road River Formation. 

The Nond a Format ion unconformably overlies strata of t he Sunblood 
Formation and map-unit 8. The effects of this unconformity, or w h eth er it 
persists in t h e Road River sequence farth er north are not know n. 

SILURIAN AND DEVONIAN 

Map-Unit 1 3 

An undivide d carbonat e assemblage of Silur i an and De vonian a ge out ­
crops in t h e same ge n e r a l area as t h e unde rlying Nonda Formation. In the 
southeast part of the map-area southe rly and southweste rly dipping homo­
clin al success ions may aggregate more than 3 , 000 feet in tot a l t hickness. 
The lowe r part of map-unit 1 3 includes creamy grey , well-bedded, laminated, 
fine - grained dolomite. Some of t h e beds contain vugs as much as l inch in 
diameter but commonly l ess than l /4 -inc h , lined with coars e dolomite c rys­
tals. Intraformational breccia i s not uncommon . Strata in the middle part 
of the map - unit a r e mainly thick-bedded, grey to dark g r ey fine - g rained 
do lomites, c ommonly l aminat e d and locally vuggy. The u ppe rmos t beds 
comprise interbedded black, fet id dolomites a nd grey dolomites in beds from 
6 inches to 2 feet thick. Thes e rocks contain crinoid ossicles w ith twin axial 
canal s. 

The uppermost carbonate member in the south - central part of the 
area is a well -b e dded, commonly t hick-b e dded, crypto- to fine-grained lime­
stone, locally several hundred feet t hi ck. The limeston e is inte rbedded in i ts 
lower part w ith fin e - graine d dark grey dolomit e containing poor l y pres e rve d 
Amphipora sp . ( ?\ . 

Very coarse g raine d and vuggy crinoidal dolomite occurs locally 
northwest of Loot z L ake and buff - orange, porous, cave rnous. limestone and 
limestone br ecc ia outcrops in a valley about 10 miles south-southwest of 
Lootz L ake . 
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T he carbonate success i on described above overl ies the Lower 
S i lur i a n Nonda F ormation and the u ppermost beds appear to be early M i ddle 
Devon ian (Couvinian) in age . L imestones in the Barney L ake region are 
probably coeval with dolomites at the top of the carbonates in the southeast 
corn er of the map- area. 

DEVONIAN AND MISSISSI PPIAN 

Besa River Formation (map - unit 14) 

Thin-bedded, incompetent, b l ack and dark grey argillites and shales 
of the Besa River Formation are well exposed along and near Caribou River . 
Poor exposures occur along Spruce Creek and some fair outcrops are present 
a long and near Tropical Creek in the southeast part of the report area . 

In the Caribou River area the Be sa River Formation forms the upper 
part of a dominantly shale sequence that includes the underlying Road River 
Formation. The rocks are uniformly fine-grained and range from massive, 
well-bedded argillites to fissile, thin-bedded, and laminated shales. The 
thickness in places appears to approach 2, 500 f e et although some Road River 
Formation may be included in the lower part. Along Spruce Creek black 
shales of the Besa River Formation can be no more than 1, 000 feet thick and 
possibly as little as 750 feet thick. No fossils were obtained from the 
formation. 

CARBONIFEROUS 

Mattson Formation (map-unit 15) 

Strata assigned to the Mattson Formation are exposed in th e e astern 
part of the map-area north of the latitude of Spruc e Creek. They comprise 
medium-bedded, grey, even-grained, fine-grained quartzitic sandstones 
interbedded with b l ack shale and slate. The rocks are very resistant relative 
to the underlying Besa River shales. Maximum thicknesses appear to be 
about 500 feet. 

A sequence of black slate, argillite, ribbon-banded black cherty 
argillite and porcellanite (map-unit !Sa), as much as 500 feet thick, outcrops 
in Caribou Syncline north and northwest of Last Mountain . A bright green 
argillite member, about 50 feet thick, forms a conspicuous marker in the 
assemblage. These rocks are believed to overlie the more resistant sand­
stones of the Matt son Formation and may inclu de strata of Permian age. 
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MESOZOIC 

Map-Unit 16 

A small area in the northwesternmost part of the map-area is under­
lain by medium-grained biotite-hornblende quartz monzonite that forms the 
southeast end of a batholith extending north-northwest to Hyland River in 
Franc es Lake map-area (Blusson, ~ ~· , 1966). 

T wo small granitic plugs in the northeaste rn part of the map-area 
consist of relatively homogeneous, vaguely to conspicuously porphyritic 
hornblend e and hornblende-biotite quartz diorite or granodiorite . Rubble of 
megacrystic, medium- to coarse-grained, biotite-quartz monzonite underlies 
an area a few hundr ed feet in d iameter on the crest of a ridge north of the 
headwat e rs of Beaver River. The material is believed to be in place as n o 
similar concentrations of granitic glacial erratics have b een noted in the area . 

At least three, l eucocratic, fine-grained, granitic sills with a max­
imum width of about 20 feet occur within an interval of ZOO feet in strata of 
the Sun blood Formation on the southeast side of Caribou Anticline. The rocks 
contain sparse biotite phe nocrysts as much as 3 millimetres long in an even ­
grained, aplitic matrix. Enclosing carbonate rocks of the Sunblood Formation 
have been only slightly marmorized. 

STRUCTURAL GEOLOGY 

Northerly to north-northeasterly trending structures are dominant 
although northwesterly and eas t e rly trending structures are present in the 
southeasternmost part of the map-area. In general, structures east of Rock 
River are relatively simple whereas those farther west are complex and 
poorly understood. 

The distribution of map-units in the north eastern part of the report 
area is controlled largely by Caribou Anticline and its flanking syncline s. 
Caribou Anticline is a relatively open, symmetrical structure plunging 
steeply south-southwest. The southeast limb is faulted along the contact 
between Sunblood and Road River Formations. Road River strata are highl y 
contorted along the fault and commonly related folds display very steep 
plunges. The southwesterly continuation of this fault is in doubt but no l arge 
offsets are indicated by the map pattern. 

The syncline west of Caribou Anticline is poorly defined but the axial 
region may be represented by a remarkably linear belt of steeply dipping 
Mattson Formation strata. Caribou Syncline, southeast of the anticline, is 
particularly well revealed by outcrops in the area n ear Last Mountain (Fig. 
1). There, strata of the Mattson Formation, forming the core of the 
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structure, show very c learly the effects of two stages of deformation - the 
first producing the major, northeast trending Caribou Syncline and the second 
producing the northerly and northwesterly trending cross-folds. Similar 
cross-folds are also revealed in strata of the Mattson Formation exposed on 
the unnamed mountain (elevation 5, 314 feet) about 12 miles to the southwest. 
Cleavages related to the two directions of folding are well deve loped in shales 
of the Road River, Besa River, and Mattson Formations. The northeasterly 
trending cleavage is commonly offset or kinked by the later cleavage. 

T oobally Fault, downthrown to the east, is apparently a steeply 
dipping structure that has a maximum stratigraphic throw of about 13, 000 
feet . The southern continuation of the fault is uncertain. It may swing south­
westerly into the prominent easterly directed thrust fault along the west flank 
of the range east of Smith River in Rabbit River map-area (Gabrielse, 1962) . 

Structures in the southeasternmost part of the area are truncated by 
a steeply dipping northeasterly trending fault that e ffects a dextral offset of 
outcrops in the order of four miles. Extreme ly scant data suggests the pres­
ence of a fault cross ing the lower part of Siwash Creek and on trend with the 
northern part of Toobally Fault. 

Steeply dipping strata and brecciated carbonate rocks mark the loci 
of faults in the south-central part of the map-area. Most of these structures 
appear to be downthrown to the east . 

Rock River Fault is an important easterly dir ected thrust fault 
which, like Toobally Fault, exposes a thick sequence of Lower Gambrian 
and/or late Proterozoic volcanic rocks in its hanging-wall. A southerly con­
tinuation of Ro c k River Fault may be the fault that trends northerly from 
Barney Lake. 

Outcrops of Middle ( ?) Devonian carbonate strata clearly define an 
anticline and flanking syncline northeast of Barney Lake. Another anticline 
farther east along Coal River is probably a continuation of the anticline 
mapped along and near the river to the south in Rabbit River map-area 
(Gabrielse, 1 962) . 

One or more easterly directed thrust faults bound the western limit 
of Silurian and Devonian carbonate strata along Coal R iver and west of Barney 
Lake. 

The eastern flank of the range between Coal and Rock Rivers in the 
northern part of the map-area is marked by easterly d i rected thrust faults 
and possibly some overturning to the east. 

Structures involving rocks west of Coal River are poorly understood 
b ecause of poor outcrop a nd the lack of marker horizons. The best expo­
sures , near the headwaters of Irons Creek, reveal several no rther l ytrending, 
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open folds. These structures plunge norther ly towards a structural depres s­
ion near Quartz Lake . Between Contact and Irons Creek thin - bedded phyllitic 
rocks display a strongly developed, nor thweste rly trending cleavage w hic h is 
folded and kinked along northeaster l y axes by a late r deformation . 

On a regional scal e it appears as if t h e northerly and northeas t e rly 
structural t rends are gene rally accordant w ith paleogeographic trends ofpre­
Silurian strata as indicate d by facies c hanges and limits of pr e servation. 
The east - west trending fac i e s boundarie s of Silurian and Devonian strata do 
not share this relationship . They are, howeve r, roughly parallel with a line 
joining a remarkable sequence of structural culminations extending easterly 
from th e domal structure expos ing Cambrian rocks in central Watson L ake 
map-area (Gabrielse, 1966) thr ou gh the lo calities of maximum stratigraphi c 
displacements along Rock River and T oobally Faults in Coal R i ve r map-area 
and Beave r River Fault in La Biche map-area (Dou glas and Norris, 1 959) . 

ECONOMIC GEOLOGY 

OIL AND GAS 

The map-area is unfavou rable for o il and gas exploration . Potential 
reservoir r ocks such as the lo cally vuggy and porous Siluria n and Devonian 
carbonates occu r only in the southernmost part of t h e area w h ere t hey com­
prise most of t h e outcrops. Thus rocks of this facies are burie d b e ne ath 
younger s h a l es only in a very sma ll area along Tropi cal Creek and, locally, 
in the valley of Smith River. 

M ETALLIC MINERALS 

Lead, Z inc 

A lar ge lead - z inc deposit has been explor e d by diamond-drilling on 
a property southwest of Quart z L ake. There, gal e na and sphalerite w ithcon­
siderable pyr ite and anke rite occur mainly as r eplacements of finely laminated 
blue-grey to dark grey lime stone on the east limb o f a northe rly plunging, 
fairly open ant i cline modified by a small sync line. A fault trends nearly 
north-south along the creek w h ere the mineralized rocks outcrop . 

Typically the gal e na is finely c r yst alline to steely but coarsely crys­
talline gal e n a occurs locally. Pyrite is ubiquitous and is found not only in the 
main body of sulphides but in n e arby clastic rocks. 

The general aspect of the strat i graphy suggests that the deposit is in 
strata of latest Proterozoic or possibly early Cambrian age . 
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Galena and sphalerit e are reported to occur with barite in a deposit 
at the headwaters of Otter Creek . 

Copper 

Malachite staining and, in places, blebs of chalcopyrite 
be corrunon in all of the volcanic rocks present in the map-area. 
icant concentrations of copper minerals we re observed but these 
careful examination. 

Barite 

appears to 
No signif­

rocks merit 

Numerous, mainly round, barite concretions ranging from a few 
inches to more than 8 inches in diameter occur in a well-bedded black 
argillite sequence exposed in the canyon of a creek 2. 8 miles northwest of 
Last Mountain. Similar concentrations of barite concretions were noted far­
ther down the creek, 4. 4 miles northwest of Last Mountain. Enclosin g strata 
in the two localities appear to be correlative. 

SPRINGS 

A beautiful, terraced tufa deposit lies at the base of a prominent 
limestone ridge on the east side of Coal River at latitude 60 ° 09'08"N and 
longitude 127 ° 26'02"W. The tufa deposit is about 75 feet high and extends for 
several hundred yards northerly from a treeless area that lies on the present 
w ater course. Scalloped terrace-faces on the west side pond a series of 
'hanging' azure blue pools w hich combine w ith creamy white to buff-brown 
tufa and various colours of mosses and flowers to produce a remarkable 
natural 'hanging garden'. 

The source of the stream that contributes water to the deposit is a 
moss-covered pool about 175 feet long and 50 feet wide at the base of the 
limestone bluff to the east. This pool seems to be somewhat warmer than 
t h e main stream, possibly because the latter is greatly diluted by cold 
groundwater. 
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APP EN DIX 

FOSSIL L OCA LITIES AND IDENTIFICATIONS 

Lower Cambri an Rocks: Lower Cambrian fossil localities are described i n 
the text . The faunas are currently being studi ed as part of a thesis 
project by R. C . Handfie l d. 

Map-unit 8: The following fossil collection was examined by B. S . Norford: 

GSC loc. 81025. On Yukon T err itory-District of Mackenzie boundary; 
2 . 4miles southoflat. 6l 0 N; long . l26 o54 '30"W. 

orthid brachiopod 
asaphellid and pile kid trilobites 
Apatokephalus sp. 
Leiostegium sp. 
Pliomeroides sp. 
Psalikilus sp. 
Shumardia sp. 

age : Early Ordovician (Canadian), Zone G 

Sunblood Formation: The following fossil collections were examined by B. S. 
Nor ford: 

GSC loc. 79153. On Yukon Territory-District of Mackenzie boundary; 
lat. 60° 53'N, long . 126 ° 54'W. 

cephalopod 
ostracods 
inarticulate and orth id brachiopods 
undetermi ned trilob i tes 
agnostid, pliomerid, and raphi oph orid trilobi tes 
Carolinites sp . 
Ecten o n otu s sp. 
? Isote l o ide s sp. 
? N ileus sp. 

a ge : earl y M iddle O r do v i c ian (White r oc k) 

GSC loc. 79251. On ridge crest 4 mile s s outh of p e ak, e l evation 5 3 14' 
and 12 mile s n o rth-no r t hwe st of Gusty Lakes; lat . 60 o 35', long. 
126° 47'. 

echinoderm fragments 
bryozoan ( ?) 
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gastropod 
? Hesperorthis sp . 
Streptelasma sp. 

age: Ordovician (Wilderness to Richmond) 

GSC loc. 79252 . South bank of creek 3 miles north of peak, elevation 
4645', approximately 12 miles west -southwest of Gusty Lakes; 
lat. 60o 27', long. l2 6 o 51'. 

echinoderm fragments 
? Maclurite s sp. 
Palliseri a sp. 

age: early Middle Ordovician (Whiterock) 

GSC loc. 79253. One mile north of peak, elevation 4645', and 12 miles 
west of Gusty Lakes; lat. 60°25'30", long. 126 ° 51'. 

echinoderm fragments 
orthid brachiopod 
Helicotoma sp. 

age: Ordovician (late Canadian to Barneveld) 

GSC loc . 79254. Same location as 79253. 

echinoderm fragments 
bryozoans 
gastropods 
straight cephalopod 
clam 
undetermined brachiopods 
? Glyptomena sp. 
Glyptorthis sp. 
? Rostrice llula sp. 

age: Middle Ordovician (Ashby to Barneveld) 

In this region Maclurites sp. is characteristic of the Sunblood Formation 
and many occurrences of this fossil, not noted above, were observed. 

Nonda Formation: The following fossil collection was identified by B. S. 
No rford: 

GSC loc. 79240. North of big bend in Coal River, 2. 86 miles bearing 
326° from peak, elevation 4715'; lat . 60° 14', long. 127 ° 23'. 
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Halysite s sp. 

age: Silurian 

In the r egion b etween Rock River and Toobally Lakes w here the Nonda 
F ormation c h a nge s facies norther l y into Road River Formation the 
lowermost b eds, in a few places, are of typical Nonda facies and these 
contain favositid and halysitid corals. 

Road River Formation: The follow ing foss il colle c tions we re identifie d by 
B. S. No r fo rd: 

GSCloc. 7 9 151. No rtheasts ideof B eave rRiver; lat . 6 0° 31' , long . 
12 6° 07' 30". 

? cephalopod 
Monograptus ex. g r. M. spiralis (Ge initz ) 

age : Early Silurian, Late Llandovery 

GSC loc. 7 9 152. Lo cation as fo r 79151 , but from 50 feet of se c tion 
beginning 20 feet above 7 9 15 1. 

Monograptus sp. 
M . ex . gr. ~ . spiralis (Ge i n i tz\ 

age: Early Silurian, Late Llandove ry 

GSC lo c. 79154. On wes t s ide of Caribou River; lat. 60 ° 55 ', long . 
12 6° 35 1

• 

Monograptus sp. 
M. sp. aff. M. barrande i (Suess) 
M. sp . aff. M. s piralis (Geinitz) 
Retiolit e s sp. 

age: Early Silurian, Late Llandovery 

GSC lo c . 79161. In stream gorge on north side of Rock River; lat . 
60 ° 21', long. 127 ° 03' . 

dendroid gr aptolite 
Monograptus sp. 
M. sp. aff. M. spiralis (Geinitz) 

age: Early Silurian, Middle or Late Llandovery, 
probably Late . 
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GSC loc. 81032 . Same locality as 7 9161 in beds of typical Nonda facies 
underlying Road River facies. 

Catenipora sp. 
favositid coral 

age : Late Ordovician to Late Silurian 

GSC loc . 79243. North of Lootz Lake ; lat. 60°16', long . 12 6 ° 5 2 '30". 

Monograptus ex . gr . M. spiralis (Ge init z) 

age: Early Silurian, Lat e Llandovery 

GSC lo c. 79244 and 79245. Same location as locality 79243. 

rhynchonellid brachiopod 
? Eospirifer sp . 
ostracods 
Monograptus sp . 
R e tiolit e s sp. 

age: Silurian, probably Late Llandovery 

GSC loc . 79155. Tightly fold e d strata on south side of Caribou River; 
lat. 6 0 ° 51' , long . 12 6 ° 35'. 

Monograptus yukonensis Jackson and L e nz 

age: Early Devonian , lat e Siegeni an or early 
Ems ian 

GSC loc. 8 102 8. On west side of Caribou River at lat. 60 ° 59' , long. 
12 6° 22' . 

straight c e phalopod 
tentaculitid (?) 

Monograptus sp. 

age: probably Early Devonian 

GSC loc . 81027. West of the uppe r reaches of Caribou River; lat. 
60° 48', long . 126° 52'. 

tentaculitids 
Monogr aptus yukonensis Jac kso n and Lenz 

age: Early Devonian, late Siegenian or early 
Emsian 
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GSC loc . 792 42, 79249, and 8 1024. On n orth side of Spruce Creek; 
lat . 60o 18 ' 30" , l o n g. 126° 33 '. 

sponge s picules 
tentacul i tid (?) 

Monograptu s s p p. 

age: Early Devonian 

COMMENTS 

Graptolites from transitional facies between Road River and Nonda 
Formations confirm a Late Llandovery age for at least the lower part of the 
Nonda Formation (Norford, et ~, 1966). It is apparent that strata of the 
Road River Formation correlative w ith the Nonda Formation must comprise 
a relatively thin sequence, possibly a few hundred feet thick at most . 

The lack of a late Ordovician graptolit ic fauna may be the result, in 
part, of the reconnaissance nature of the survey . At GSC loc. 79154 on the 
east limb of Caribou Anticline, however, Late Llandovery beds directly 
overlie strata. of the Sunblood Formation. This suggests that the pre-Nonda 
unconformity, of major importance to the south in northern RockyMountains, 
Liard Plain, and Hyland Plateau, is present not only at the base of the Nonda 
carbonates but also at the base of Road River shales in much of Coal River 
map-area. 


