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GEOLOGY AND COAL RESOURCE POTENTIAL OF EARLY TERTIARY STRATA 

ALONG TINTINA TRENCH, YUKON TERRITORY 

Abstract 

Ea rly Te rtiary (Pa leocene-Eocene) coal-bearing strata, inc luding sandstones, conglomera tes and 
mudstone of a lluvial and lacustrine origin, occur within Tintina Trench in southern and centra l Yukon 
Te rritory. Tintina Trench is a ma jor linea r stru c tura l feature along which la te Cretaceous right
Jateral movement in the order of 450 km has been postula ted. At least some post-Eocene movement 
is indica ted, however, as these strata a re moderately to strongly deformed a t most localities. 

The early Tertiary succession is gene ra lly ve ry poorly exposed, as large pa rts of the Trench a re 
mantled by thick glacial a nd a llu via l deposits and th e coal-bearing strata are gene rally poorly 
consolidated. Its tota l thickness is probab ly highly va ria ble and Te rtiary strata may be absent a t 
some locations. Minimum th icknesses of 700 to 800 m are indicat ed near the town of Ross River and 
northwest of Dawson. 

Coal seams ranging in rank from lignite to semi-a nthracite occur a long the Trench near Watson 
Lake, Ross River and be t ween Da wson and the U.S. borde r. Thin seams also occur within unda t ed 
strata of possibly equivalent age nea r the Trench in the Dawson and Watson Lake a reas. The 
a nom alously high rank of the bituminous to semi -anthrac ite coals nea r Ross River and of t he 
a nthracite coal south of th e Trench near Dawson, probably re lates to th e rmal upgrading by nearby 
intrusions. 

Coal resou rce potentia l is limited by the structural complexity, la teral variability and restri c t ed 
extent of coal-bearing stra t a within th e Trench. Limited exposure prevents useful resource 
estimates; however, small, potentia lly mineable deposits are indicated nea r Dawson and Ross Ri ver. 
The st ru ctural com plexity and generally low ra nk of the coals suggest s that ex ploitation by current 
unde rground mining methods would be impractical. Surface mining would have to be restric ted to 
sma ll-scale operations and, in the Watson Lake a rea, economics may be adverse ly affect ed by the 
thick surfi c ia l deposits covering th e bed rock. 

Resume 

Dans le sillon de Tintina, au sud et au centre du Yukon, on trouve des couches de charbon datant 
du debut du Tertia ire (Paleocene-Eocene), contenant des gres, des conglomerats et des pelites 
d'or igine alluviale et lacustre. Le sillon de Tintina est une importante structure line aire suivant 
laquelle, on pense qu'un mouveme nt la teral dex tre de l'ordre de 450 km ait pris place a la fin du 
Cretace. On peut, au moins, constater certains mouveme nts post ...eocenes, car ces couches sont, a 
plusieurs endroits, mode rement a fortement deformees. 

Les roches du rebut du Tertiaire n'affleurent qu'en de rares endroits puisque de grandes sections 
du sillon sont recouvertes d'epais depots glaciaires et alluviaux, tandis que de maniere generale Jes 
couches de charbon ne sont pas bien consolidees. L'e paisseur totale des roches tertiaires est 
probablement tres variable e t celles-ci sont absentes a certains endroits. On trouve des epaisseurs 
minimales de 700 a 800 m pres de Ross River et au nord-ouest de Dawson. 

On trouve des couches de charbon dont le rang varie de Ja li gnite a Ja semi-anJhracite, le Jong 
du sillon pres de Watson Lake, de Ross River et entre Dawson et Ja frontiere des E. - U. On trouve 
aussi des couc hes minces au sein des strates non datees, mais d'un age probablement equivalent, pres 
du sillon dans Jes re gions de Dawson et de Watson Lake. Le rang anormalement eleve des charbons 
gras et semi-anthracites situes pres de Ross River, et des c harbons anthracites situes au sud du sillon , 
pres de Dawson, sont probable ment lies a !'evolution thermique des intrusions avoisinantes. 

Le potentiel houiller est limite par Ja complexite de la structure, la variabilite late rale et 
l'etendue restreinte des couches de charbon au sein du si llon. L'affleurement reduit des couches 
empeche de faire des estimations utiles des ,ressources; cependant, ii existe, pres de Dawson et de 
Ross River , des gisements exploitables. Etant donne Ja complexite de Ja structure et le rang 
generalement faible des charbons, ii n'est pra tiquement pas possible d'en faire !'exploitation en 
utilisant Jes t echniques minieres souterraines actuelles. L'exploitation en surface devrait done etre 
limite e a des operations a petite e chelle et, dans la re gion de Watson Lake, le rendement sera 
probablement faible a cause d'epais depots de surface recouvrant la roche en place. 





GEOLOGY AND COAL RESOURCE POTENTIAL OF EARLY TERTIARY STRATA 
ALONG TINTINA TRENCH, YUKON TERRITORY 

INTRODUCTION 

Coal-bearing strata of early Tertiary age have been 
known to occur along Tintina Trench in southern and central 
Yukon since the gold rush era of the late nineteenth century 
and have been mapped during regional studies by the 
Geological Survey over the last three decades. Three small 
coal mines, one of which supplied a thermal-electric 
generating plant, worked seams along the Dawson segment of 
the Trench in the early part of this century. Later attempts 
to exploit this coal have been hindered by its low rank 
(typically lignite), structural complex ity and distance from 
prospective markets. 

Interest in these coals has been renewed by a recent 
proposal for a natural gas pipeline from the Prudhoe Bay and 
Mackenzie Delta fields. This pipeline may follow parts of 
Tintina Trench and could utilize small, coal-fired thermal
electric plants as a source of local power for pumping 
stations. This study was undertaken to provide an 
understanding of the stratigraphic and structural framework 
of the coal-bearing early Tertiary rocks in order to assess 
their potential as an energy resource. 

This report is based on field work undertaken in the 
summer of l 978, during which time all known exposures of 
early Tertiary sedimentary rocks along the Yukon portion of 
Tintina Trench were visited. Exposures of coal-bearing strata 
near Indian River, south of the Trench in the Dawson area and 
near Watson Lake, on trend with the southeaste rn limit of the 
Trench, were also examined. 

This report is intended to present structural, 
stratigraphic and coal quality data relevant to resource 
evaluation of these strata. A subsequent report (Long and 
Hughes, in prep.) will deal with the sedimentology of the 
sequence. 
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Previous work 

Early reports on coal-bearing strata along Tintina 
Trench are restricted to the Dawson area, where coal was 
noted during extensive prospecting for gold at the turn of the 

centu ry . McConnell (1903) reported coa l-bearing sedimentary 
rocks exposed along streams crossing the Trench for l 00 km 
between Klondike River arid Cliff Creek (Fig. I) and 
estimated these stra ta to underlie an area in excess of 
500 km 2

• Coal mines on Cliff and Coal Creeks and the Gates 
Mine near Dawson were described, while in production, by 
McConnell (1903, 1906) and Collier (1903). Later references 
to these mines and to the Tertiary succession of the Dawson 
area in general were made by Bostock (19 38, l 942), Green and 
Roddick (1962), Green (1972, 1977), Milner and Craig (197 3), 
Hopkins et al. (197 5) and Milner (1978). 

Lithologically similar coal-bearing rocks located south 
of the Trench in the Dawson area were described by 
McConnell (1906), Bostock (1942), Tempelman-Kluit (1974) 
a nd Milner (1978). Coal-bearing rocks within and south of the 
Trench in Alaska were described by Collier (1903), Prindle 
(1913), Mertie (1930, 1937), Hollick (1936), Brabb and Churkin 
(l 964a, b) and Clark and Foster (1968). 

Southeast of Dawson, Tertiary strata have been mapped 
in the Trench at Clear Creek by Bostock (1964) and along 
Pelly River by Roddick and Green (1961) and Tempelman
Kluit (1972). Coal-bearing strata in the Trench near Ross 
River were noted by Kindle (1946), Wheeler, Green and 
Roddick (l 960), Milner and Craig (1973) and Tempelman-Kluit 
( l 977b). Mac Kay (1947) and Gabrielse (l 963a, b; l 967) 
recorded coal-bearing strata underlying Liard Plain near 
Watson Lake. 

TINTINA TRENCH 

Tintina Trench is one of several subparallel lineaments 
in the south-central Yukon and Alaska along which major 
right-lateral strike-slip displacement is inferred (St. Amand, 
l 957; Grantz, 1967). It is a major linear topographic feature 
that extends 960 km from Liard Plain, in southeast Yukon, to 
Woodchopper Creek, in east-central Alaska. The Trench is on 
trend with the northern e nd of Rocky Mountain Trench on the 
southeast and merges with the Kaltag Fault in Alaska 
(Grantz, l 967) (Fig. I). The floor of the Trench ranges from 
2 to 12 km in width and is occupied by parts of Yukon, 
Stewart, MacMillan, Pelly, Hoole, Black and Liard Rivers. 
Relief between floor and walls generally ranges from 300 to 
600 m, however in places one or both walls are of low relief 
and the Trench is poorly defined. Relief on the floor is 
generally low, except along the unglaciated part northwest of 
Dawson (Vernon and Hughes, l 966), where the Trench is 
dissected by several transverse southwest-flowing streams. 

Estimates of the magnitude of right-lateral 
displacement on the Canadian portion of Tintina Trench, 
based on tentative correlations of late Proterozoic to early 
Cretaceous rock units across the Trench, range from 400 to 
450 km (Roddick, l 967; Tempelman-Kluit, l 970, l 977a, l 979), 
whereas estimates on the American portion range from 80 to 
250 km (Grantz, 1967, p. 35). Most of this movement 
occurred in late Cretaceous or younger time, as lower 
Cretaceous sedimentary rocks and possibly mid-Cretaceous 



plutonic and volcanic rocks have been displaced (Roddick, op. 
c it.; Tempelma n-Kluit, 1970). At least some post-Eocene 
movement is indica ted, as coal-bea ring Pa leocene-Eocene 
strata in the Trench are at so me localit ies highly deformed. 
Mi lner ( 1978) c ited seve ral lines of evidence for 50 km of 
post-Eocene movement, based ma inly on apparently offse t 
physiographic fea tures presumably developed in the mid- or 
late Tertiary. Aho (1 959 ) sugges ted the most recent 
movement occurred during th e la te Tertiary and invo lved dip 
slip compon ents which, on physiographic ev idence, were at 
least 7 50 m at some localities. 
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untilted blocks between faults indicate major strike-slip 
movement. Southeast of Dawson, wide fault gouge zones 
within the Trench have been inte rsected in boreholes and are 
exposed in open-cut placer mines and in road cuts along 
Klondike River (Aho, 1959). 

In summa ry, a large part of approximate ly 450 km of 
right-lateral strike-slip displacement a long Tintina Trench 
probably occurred during the late Cretaceous. This 
displacement, a long with associated or subsequent dip-slip 
movement, created a series of fau lt-bounded e longate basins 
within which elastic detritus and coal were deposited during 
early Tertiary time. Subsequent dip- and/or strike-slip 
movement deformed these sediments and resulted in the 
present physiographic expression of the Trench. 

DISTRIBUTION OF TERTIARY STRATA 

Coal occur rences within Tintina Trench and adjacent 
basins are associated with thick sequences of sandstone, 
siltstone, claystone and conglomerate. Exposures are rare, as 
these rocks are, in most cases, poorly indurated and large 
segments of the Trench are covered with thick surficial 
deposits of glacial, iacustrine and alluvial origin. 

In Watson Lake map-area, exposures of early Tertiary 
strata are confined mainly to cutbanks along Lia rd and 
Frances Rivers, although these strata may be present over a 
much larger a rea beneath surfic ia l deposits cove ring Liard 
Plain (Fig. 1). Coal -bearing strata are exposed in adjacent 
McDame map-area along Tatsino Creek, about 50 km 
southeast of Watson Lake (Klassen, pers. corn., l 978), and 
along Rapid River, 100 km south of Watson Lake (Gabrielse, 
l 963a). In Rabbit River map-area coal-bearing strata are 
exposed along Coal River, about 7 5 km east-southeast of 
Watson Lake (Gabrielse, l 963b). Both the Rapid River and 
Coal River occurrences appear to have a limited lateral 
extent and were not visited during the course of this study. 

Between Watson Lake and Ross River the Trench is 
narrow and reaches its maximum elevation. No coal -bearing 
strata have been reported along this segment. 

Near Ross River, coal-bearing sequences a re well 
exposed on Lapie River and a long Cano! Road, 3 km 
southwest of the townsite, where they occur within tilted but 
relat ively undeformed blocks bounded by steeply dipping 
faults. Twenty-five kilometres northwest of Ross River, 
highly contorted si lt stone, shale and conglomerate are 
exposed a long Grew Creek. Along Pelly River, 20 km 
northwest of Grew Creek, deformed sandstone, siltstone and 
minor conglomerate (at one locality cut by a basic dike) are 
sporadically exposed for 3 km. Surfic ia l cover adjacent to 
these exposures is of substantial but variable thickness. Near 
the Pelly River occurrences, surficial deposits a re in the 
order of 30 to 50 m thick. 

Undated, non coal-bearing sequences of pebble to 
boulder conglomera tes outcrop on the southern margin of the 
Trench near Gienlyon Lake (Fig. 1), where they are mapped as 
Paleocene (Roddick and Green, 1961), and within the Trench, 
near Harvey Creek, where they are mapped as Upper 
Jurassic(?) and Lower Cretaceous(?) or early Tertia ry 
(Campbell, 1967) (Fig. 1 ). These conglomerates are generally 
much coarser and less mature than Tertiary conglomerates 
observed elsewhere in the Trench and contain few sand-sized 
or finer beds and no plant remains. They have tentatively 
been correlated with the Tertiary succession because of their 
proximity to the Trench; however, their dissimilar lithoiogic 

and sedimentologic attributes suggest they may be of a 
different age. Ciasts within the Harvey Creek conglomerat es 
are predominantly sed imentary and low rank metamorphic 
varieties. They include angular to subrounded pebbles, 
cobbles and rare boulders of grey to white quartzite, grey and 
buff limestone and dolomite, and minor quartz, argill ite, slate 
and chert. A probable source is the adjacent Lower Paleozoic 
Askin Group (Campbell, l 967), which is part of the 
autochthonous suite of Tempeiman-Kiuit (1979). This 
suggests these conglomerates predate emplacement of 
Tempeiman-Kluit's (op. cit.) allochthonous assemblage in the 
Late Jurassic to Early Cretaceous and therefore are of Early 
Cretaceous or older age. Ciasts in the conglomerates of the 
Gleniyon area include, in addit ion to the lithoiogies 
mentioned above, up to 15 per cent granite in some beds. If 
these granitic clasts were derived from th e adjacent batholith 
of Glenlyon Range, the conglomerates are Late Cretaceous or 
younger. Alternatively, the clasts may be derived from older 
g ra nites known in this vicinity (Campbell, 1967) and the 
cong lomerates could thus be equiva lent to those at Ha rv ey 
Creek. As coal is not found in association with these 
conglomerates, no further conside ration is given to them in 
this report. 

A small exposure of poorly conso lidated pebbly 
sandstone, cong lomerate and minor siltstone along Clea r 
Creek is the only reported occurrence of probable early 
Tertiary strata along the 230 km segment between Harvey 
Creek and South Klondike River (Bostock, l 96/t ). The 
remainder of this segment is covered by surficia l deposits 
which, in the area northwest of Stewart Crossing, may be up 
to several hundred metres th ick (Bostock, 1966). 

Between South Klondike and Chandindu Rivers slumped 
Tertiary deposits are covered by extensive glacial outwash 
and colluvium (Vernon and Hughes, l 966; Green, l 972). 
Exposures include a deformed sequence of siltstone, 
sandstone, conglomerate and thin coal seams which outcrops 
along a drainage ditch between North and South Klondike 
Rivers and a small exposure inc luding a thin coal seam at 
Gates Mine on Coal Creek (Fig. 1 ). 

Between Chandindu River and the Alaska border 
surficia l cover is relatively thin away from the floodp lain of 
Yukon River. The Trench is between 2 and 5 km wide a long 
this segment a nd sparse exposures of early Tertiary rocks 
occur within slump scarps, along ridge crests and in stream 
valleys. This segment has not been affected by glaciation and 
comprises the largest area in the Canadian part of the Trench 
that is known to be underlain by Tertiary strata at shallow 
depth. 

In Alaska, the Tertiary outc rop belt widens to between 
3 and 22 km and extends a long the Trench for 135 km to 
Woodchopper Creek (Prindle, 1913; Mertie, 1930, 1937; Cla rk 
and Foster, 1968). Several coal occurrences have been 
reported a long this segment and Tertiary strata are in genera l 
more completely exposed than in the Canadian part. 

Scattered occurrences of coal-bearing rocks of probab le 
ea rly Tertiary age occur south of the Trench along Indian 
River and its tributaries Ruby and McKinnon Creeks, and 
furthe r west along Yukon and Sixtymiie Rivers (Bostock, 
1942; Tempeiman-Kiuit, 1974) (Fig. 1 ). In Alaska, coal
bearing, possibly equivale nt, rocks occur south of the Trench 
at Chicken a nd a long Charley Rivers (Fig. 1). These st ra t a 
are lithologically similar to those in the Trench and may have 
accumulated within small basins at about the same time, 
a lthough they remain undated at present. 
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GEOLOGY OF COAL AREAS 

Although Tertiary sedime nts may be present beneath 
surfic ia1 c over along a substantia l portion of the Tre nch, 
areas of present ex posure a nd poten tial coal resources a re 
restricted mainly to the Watson Lake, Ross River and Dawson 
segments. The geological se tting of these areas and of the 
Indian River occurrence south of the Tre nch near Dawson a re 
discussed in th e following section. 

Watson Lake area 

Watson Lake lies nea r th e centre of Lia rd Plain, a 
southeast trending intermontane basin of low relief some 
17 5 m long and 50 km wide. Glac ia l and lacustrine deposits 
up to 60 m in thickness cover most of th e area (Klassen, 
l 978a). Alluvial deposits adjacent to major rivers are up to 
l 00 m in thickness (Klassen, op. ci t.). Exposures of 
underlying bedrock are limited to cutbanks along Lia rd and 
Frances Rivers and to explora tion trenches west of Liard 
River (Fig. 2). Some bedrock exposu res are highly deformed, 
both by tec tonic and glacial processes, and those along river 
cutbanks a re commonly slumped. 

Coal-bearing strata 

The thickest exposure of coal-bea ring rocks in the a rea 
occurs on the east side of Liard River 2 km below its junc tion 
with Ranche ria River (Loe. 1, Fig. 2). Eighty metres of 
moderate ly to st eeply dipping, poorly indura ted claystone, 
siltstone, sandstone a nd minor pebble conglomerate a re 
exposed at th is locality. Dip steepens sou thwa rd within this 
section from 9 to 82°. These rocks a re sha rply truncated and 
overla in by horizontally stra tified gravels of possib le 
f1uvioglac ia1 origin (Fig. 3). 

Five coal seams between 0.4 and 2.1 m in th ickness and 
several thinne r coaly beds are present at Locality l. The coal 
is of lignite A a nd B rank and, whe re weathered, annu lar rings 
of individual logs are easily separable . Resin nodules up to 
l cm max imum dime nsion occur singly and in lenticu lar layers 
up to 2 cm thick within some seams. Part s of the thickest 
seam have an ash content of up to 50 per cent. Light grey to 
brown weathering clayst ones and siltstones comprise ove r 
half of the section. Rooted zones, abundant plant remains 
a nd coaly streaks are present within these beds at some levels 
whereas other beds appear massive. Tree trunks in growth 
positions are prese nt with in a silty-clays t one bed near the top 



of th e section. Sandstones weather brown to grey and a re 
fi ne- to coarse-g ra ined. Coarser varieties are cha racte rized 
by trough and planar cross-stratifica tion, fine r varieties by 
ripple cross-lamina tions. Conglomerates, a minor compone nt 
of this section, are of small pebble grade, a nd a re 
characte rized by both c rude la mination and, in parts, planar 
cross-st rat ification. Crude fini ng upward sequences a re 
ev ident within some of the sandstone a nd conglomerate beds, 
a nd two sequences grading upward from pebb le conglomera te 
to claystone and coal are present nea r the base of the 
section. 

No rth of Locality 1, two bedrock exposures and coal 
floa t occur a long the eas t side of Frances Rive r JO km above 
its junction with Liard River (Loe. 2, Fig. 2). Very little 
bedrock is exposed here, and the outcrops may be with in 
slump blocks. Observed dips are less than l 0°. At the 
northern outc rop shown on Figure 2 nea r Locality 2, 34 c m of 
woody coal overlies I m of dark grey to black ca rbonaceous 
sha le and grey c laystone with abund ant plant remains. At the 
south e rn outcrop, a 30 c m thick bed of coal is over lain by 2 m 
of dark grey to black, soft ca rbonaceous c lay and coaly shale . 

At Locali ty 3 (Fig. 2), on the west bank of Lia rd River 
2 km south of th e Alaska Highway bridge, a 2 m thick coal 
seam is exposed. Ice movement a nd possibly tectonism have 
defo rmed this exposu re and the coal seam may be stru c turally 
thickened. Claystone underlying this seam is deformed. One 
kilometre southeast, a steeply dipping seam a t least 30 c m 
thick (base not exposed) outcrops in a road cut. At 
Locality 4, 6 km further east on the north bank of Lia rd Rive r 
(Fig. 2), a 1.5 m thick seam underlain by dark grey clayst one 
was exposed by trenc hing. The obse rved dip is north a t 35°, 
however this exposu re may have been rotated by slumping. 

FIGURE 3. Steeply dipping early Tertiary strata including 
2.1 m thick coal seam overlain by flat-lying gravels at 
Locality 1 (Fig. 2). 

An exposure within an explora tion tre nc h at Locality 5 
Onse t, Fig . 2) illustrates th e high degree of deforma tion some 
of the coal-bea ring strata have undergone. A sequence 
comprising 24 m of partly covered grey to white weathering 
clays tone, siltstone, thin coal seams and minor sandstone 
overlain by 8 m or more of medium grained pebbly sa ndstone, 
has been intense ly fo lded and fa ulted . Numerous st eep ly 
south dipping reverse fa ults, wi th displacements ranging from 
a few centimetres to severa l metres, and northwa rd 
overturned fo lds are ev ident (Fig. 4). The magni tude a nd 
intensity of these stru c tures suggest they are preglacia l 
features. About 2 km sou theast, a t Locality 6 (Fig. 2), 3 m of 
soft, dark to light g rey weathe ring claystone including one 45 
and two l 0 c m thick coa l seams, is exposed in a second 
exploration tre nch. These beds dip east a t 20°. Overlying 
strata a re complexly deformed, possibly by ice movement. 

Place r Develop ment Ltd. has drilled severa l continuous 
co re holes to depths of up to 150 m and opened th e trenches 
west of Liard River. Agg regate coal inte rsections of up to 
15 m are reported by the company in so me of these holes. 
Dips reported in th e core are less than 25°. The lack of 
ev idence in the co re fo r deformation compa raq le to th a t 
obse rved a t Localities l and 5 (Fig. 2) may be in part related 
to the poorly consolida ted nature of th e stra ta, which often 
resu lt s in poor recovery of coa rse r lithologies and diffic ulty 
in distinguishing bedding. Tentative correlations made by the 
company between seve ral holes spaced I to 1.5 km apar t a nd 
located south of th e Alaska High way nea r Locality 3, suggest 
subsurface deformation in this a rea a t least is relat ively 
minor. 

Preli mina ry pa lynological work on two suites of samples 
from coal-bearing sediments in three of the core holes 
indicates 11 

••• upper Paleocene or possibly lower Eocene ... 11 

and Eocene, 11 
••• probably Uppe r Eocene ... 11

, ages (Hopkins, 
I 978a, l 978b). Work is currently in progress on samples 
collect ed during the 1978 field season which should expand 
th e recorded mic roflora and provide a more specific age 
determination. 

Volcanic rocks 

Flat-lying olivine basalt flows, which could affect the 
economics of mining the otherwise poorly consolida ted coal
bea ring strata, a re present a t seve ra l localities within Lia rd 
Pla in (Gabrielse, 1963a, 1967). Gabrie lse (1967) has mapped 
flows near Watson Lake Wye (Fig. 2), a t the junc tion of Liard 
and Rancheria Rivers, and southwest of th e Alaska Highway 
bridge on Liard River. Other occurrences were noted during 
th e cou rse of this study l km no rth of Locality l a nd near 
Locality 3 (Fig. 2). Maximum thickness of these flows ranges 
fro m 4 to I 0 m, a nd their distribut ion appears to be reflec ted 
by local aeromagne tic highs. The limited size of these 
aeromagnetic anoma lies suggest s each flow has a relatively 
small areal extent. The probable distribut ion of lava fro m 
outc rop and aeromagnetic data is shown on Figure 2. 

Although dates a re not yet available for these rocks, 
they post-date th e deformation that has affected the Eocene 
sed iments and therefo re are probably of late Tertia ry or 
Pleistocene age. Klassen (l 978b, p. 1886) suggests they are 
equivale nt to 11 

••• th e oldest Quaternary deposits ... 11 and 
tha t they may 11 

••• span the tra nsition from late Te rtiary to 
Quaternary ... 11

• 

5 



s 1------ 10 m -----~ 

.·-·1r•Li~l~11!1l~:;::l~r~~~a1P~ 
FIGURE 4. Field sketch of part of section exposed within Trench at Locality 5 (Fig. 2). Sandstones indicated by coarse stipple, 

mudrocks by fine st ipple. Number below sect ion indicates height in metres above stratigraphic base of exposure. 

Inferences on basin geometry 

The areal distribution and thickness of 
Eocene strata beneath Liard Plain is 
uncertain, and can ultimately be determined 
only by further trenching, drilling and 
geophysical work. The area forms the 
junction between Tintina and Rocky Mountain 
Trenches and, although there is no connecting 
physiographic lineament, the deformation of 
some of the coal-bearing strata may be 
related to movement on these features. The 
trends of these Trenches differ by l 0° and 
if strike-slip movement along them was 
contemporaneous, Liard Plain formed an 
area of bending in the fault system, hence 
deformation could have encompassed a 
broader area than along the straight segments 
of each trench. Subsidence c reated by 
normal and reverse components of 
movement on faults within this area of 
bending may have provided more favourable 
sites for accumulation and preservation of 
thick sedimentary sequences than more 
stable off-trench locations, as at Rapid River 
and Tatsino Creek in the McDame map-area 
to the south. 

co 

62°00' 

km 

TERTI ARY 
PALEOCENE- EOCENE (?) 

~- sandstone. snale, conglomerate, coal 
CRETACEOUS OR TERTIARY 

CARBOIU FE ROUS OR PERMIAN 

~- recrystallized crinoidal limestone 

"""..:::::~...:;::.;"'! ~- basa lt , tuff, minor augite porphyry 

UPPER CAMBRIAN (?)ANO OROOVICIAN (?) 

@§]- shale, limestone, phyllite, quartzite 

/-foliation 
x - bedrock. exposure visited during 1978 

3D - net coal thickness in metres 

.....L..- fault (approximate, assumed) arrows 
- - indicate relative movement, solid 

circ le indicates down thrown side 

An approximate eastern limit of coal
bearing strata defined by the linea r 
arrangement of exposures of older rocks is 
shown on Figure 2. Sediments east of this 
line, if present, are probably of local 
extent, as in off-trench basins to the 
south. A western limit is difficult to 
define but is constrained by the occurrence 
of older rocks 24- to 30 km west of 
Liard River. A regional aeromagnetic high, 
roughly parallel to the trend of Tintina 
Trench and 5 to 10 km west of Liard River 
(Fig. 2), may be related to faults near the 
axis of the basin. 

FIGURE 5. Generalized geology of Ross River ara showing net coal 
thickeness (modified from Tempelman-Kluit, 1977b, pers. com., 1979). 

Ross River area 

In the Ross River area coal-bearing rocks a re exposed 
along Lapie River and near Ross River townsite . They occur 
within two fault -bounded blocks referred to as th e Lapie 
River and Ross River blocks. The inferred distribution of 
these rocks a nd structural re lat ions wi thin the area are shown 
in Figure 5. The geometry of these fault blocks is uncertain, 
owing to extensive surficia l cover, hence other areas 
underlain by ea rly Tertiary strata may be present in this 
vicinity. 
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Lapie River block 

Early Tertiary strata a long Lapie River abut older 
metamorphic and igneous rocks to the northeast and 
southwest along two major northwest-trending faults (Fig. 5). 
Vertical sepa ration on these faults is in the order of severa l 
hundred me tres. Strike-slip cannot be demonstrated as the 
fau lt zones are poorly exposed; horizontal sli ckensides on 
small paralle l fr ac tures near the southwest fault, however, 
suggest st rike-slip could have been a significant or even 
dominant component of movement. The position of these 
faults away from Lapie River as shown on Figure 5 is 
conjectural owing to extensive surficia l cover. 



Over 400 m of we ll-indura t ed cong lo me rate, sandstone, 
si lt stone a nd sha le a long with minor coal are pa rtia ll y 
exposed a long Lapie Rive r be tween th e faults. The stra t a 
gene ra lly dip south west a t from 25 to 35°, but are gently 
folded midway between th e bounding fau lts and dip st eep ly 
nea r the fa ult zones. The lowe rmo st 120 m of sec tion is 
dominated by laminated claystone a nd silt st one a nd conta ins 
two thin lenticular coal seams with maximum thic knesses of 
30 c m. Minor sa nd stone a nd conglome rate beds are present in 
th e middle part of this unit within both coarsening a nd fining 
upwa rd s seq ue nces. Conglomerates associated with the latte r 
a re dist inct ly len ticu lar, a nd occur within c ha nne ls up to 12 m 
wide (Fig . 6) cha racterized by rapid la t era l facies c hanges. 
Above this is a 35 m thick unit of massive to weakly 
stra tified, medium to small pebble conglome rates with minor 
flat bedded a nd planar c ro ss-stratified sandstones; a poorly 
exposed 17 5 m thick unit of sa ndstone, silt stone and c lay stone 
with minor cong lome ra t e beds near th e base a nd top a nd a 
thin (0.1 m) coal seam in th e upper pa rt; a nd an upper unit, at 
least 100 m thick, in wh ich massive to stratif ied medium to 
small pebble cong lome ra tes a re ex posed between extensive 
cove red intervals. 

Co nglomerates within th e Lapie River section occur in 
bed sets up to 15 m thick wh ic h commonly have we ll-defi ned 
lowe r contact s. Clasts are subangular to rounded with 
maximum size between I a nd 7 cm. They consis t mainly of 
resistant lithologies, including tectonized c he rt and che rty 
si lt stone, grey and white quartzites, vein quartz and lesser 
amounts of other metamorphic rock frag ments, se t in a 
matri x of med iu m to coa rse -grained sa ndstone. Plane bedded 
and c ro ss-stratifi ed, med iu m to very coa rse sa ndstone occurs, 
in association with small pebble a nd granu le conglo me rate, 
infilling sma JJ channels (Fig. 6) within the finer grained parts 
of the sec tion , and as more latera lly ex tensive beds in 
assoc ia tion with the coa rse r conglome ra t es. Sandstones 
within coarsening upwa rd s sequences in the lowermost unit 
are fl at laminated and in part ripple cross-la mina ted. The 
horizontally la minated claystones and si lt stones a re 
commonly micaceous and fissile a nd in places con ta in we ll 
preserved plant remain s. Mudrocks in c lose assoc iation wi th 
sandstone and conglome ra te units appear more massiv e a nd 
con tain plant remains, rooted zones a nd minor ca rbonaceous 
pa rtings. 

Ross River block 

The Ross River block is bounded by fa ults with la rge 
ver tical separations which may have st rik e-s lip 
displacements. The position of fa ult s shown on Figure 5 east 
of Ross River town site and south of the Cano! Road is 
conjec tura l, owing to extensive su rfic ial cove r. 

Ea rly Te rtiary strata in the Ross River block are 
exposed within a small area nea r its western ex tremity, a nd 
a long and north of the Cano! Road, 1. 5 km further east 
(Fig. 5). Unlik e the La pie River block, wh ic h is covered by 
thick deposits of glacia l and lacustrine ma te ria l in areas away 
from th e riv er, resist ant stra ta in th e centra l part of this 
block have only a thin veneer of surficial mate rial. 

At the western· locality, scattered exposures of 
siltstone, sandstone, c laystone and coal occur within an a rea 
300 m by I 00 m (Inse t , Fig. 5). They a re strongly folded a nd 
probably li e c lose to one of the bounding faults. Two coal 
seams, 3 m a nd 1.2 m thic k, a re exposed in small open cuts 
near Cano! Road. Two other seams of similar thickness are 
exposed in nearby trenc hes a nd, although lack of exposure 
prevents definite corre lation, th e ir proximity to the 
excavated seams suggest s th ey may be lateral equivalents. 

FIGURE 6. Two channels infilled with small pebble-granule 
conglomerates within mudstone dominated part of the 
sequence (81 m level) exposed on Lapie River. Channels 
are six to eight metres across. 

Further east a homoclinal succession, at least 400 m 
thick, is partially ex posed a long the north side of Cano! Road. 
This seq ue nce is large ly undefo rmed, and dips southwest at 
I 0 to 30° . The sect ion, from its base, comprises a recessive, 
poorly exposed 200 m thick unit of massive to lam inated 
claystone, siltstone, a nd minor sa ndstone; a more res istant 
110 m thick unit of sa nd stone, silt stone, c laystone, coa l (five 
seams) a nd, in the lowe r part, massive to stra tified units of 
conglo me ra te and sandstone up to 12 m thick; and a resistant 
unit , a t least JOO m thick, of massive to c rude ly stratified 
a nd in part cross-stratified cong lo mera t e a nd minor 
sa ndstone . Parts of this uppe r conglomeratic unit and some 
of the more resist a nt beds in the unde rlying unit a re ex posed 
between the road section a nd the bounding fault to th e north. 

The conglo me ra t es a re similar in characte r to the 
thicker units in La pie River section; they range from granule 
to large pebble grade, with maximu m c last size up to 9 cm. 
Individua l beds may be up to 4.5 m thick, a lthoug h co mposite 
bed sets may be thicker. Lenticu la r sandstones intercalated 
with conglomerates a re of med iu m to ve ry coarse sand grade 
a nd exh ibit plane bedding and trough a nd planar cross
stra ti f ication. Finer gra ined sa ndstones in the more shaly 
pa rts of the section a re ripple cross-laminated . In the lower 
pa rts of the section the mudrocks are commonly laminated 
with few plant re ma ins, whe reas in the central part of the 
section they t e nd to be massive to laminated with more 
ab undant plant remains, rooted zones a nd thin ca rbonaceous 
partings. 
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Coal seams 0.3, 0.4-, 0.65, 0.9 and 2.65 m thick were 
recorded at 231, 235, 24-1, 264- and 286 m respectively from 
the base of the section. Covered intervals within the central 
and lower units may conceal additional seams. 

Age and correlation 

The ages of the coal-bearing strata in this area have 
been determined approximately from examination of macro
and microflora. Kindle (194-6) reported a Paleocene age for a 
collection of plant remains from the Lapie River section. 
Microflora examined in conjunction with this study (Hopkins, 
1979) are poorly preserved, but suggest an Early or possibly 
Middle Eocene age for a sample collected from the basal part 
of the Lapie River section, and an age no younger than 
Eocene and probably Early Eocene or Lower Middle Eocene 
for two samples from the Cano! Road section. 

Both the Lapie River and Cano! Road sections show 
gross coarsening upwards trends, from shale at the base to 
conglomerate at the top, and are of comparab le thickness. 
Absence of marker horizons precludes direct correlation of 
these two sections. Correlation between the sections based 
on palynomorph assemblages is not possible other than to 
suggest a broad age equivalence, due to the small number of 
palynomorphs present and their poor state of preservation. 
Coal rank, as determined from vitrinite reflectance 
(measured by A.R. Cameron of the Geological Survey of 
Canada), is markedly higher in the Ross River area than 
within equivalent sediments elsewhere in the Trench. Coals 
from the Lapie River section are of high volatile bituminous 
A rank (l.0-1.25% R 0 ) and coals from the road section and 
western pa rt of the Ross River block are respectively of low 
volatile bituminous (1.6-1.7% R 0 ) and semi-anthracite 
(l.9% R 0 ) rank. This elevation in rank suggests an abnormally 
high geothermal gradient during much of the burial period of 
these coals, probably a result of local heating related to 
intrusions emplaced at relatively shallow depth subsequent to 
their deposition. These rank variations can be used to suggest 
a correlation if strike-slip movement between the two blocks 
was relatively minor. If the two blocks were close during 
coalification and experienced similar thermal histories, and if 
most of the coalification preceded deformation, a relatively 
constant increase in rank with depth would be expected. This 
would suggest that the Lapie River sediments are younger 
than those in the Ross River block, and that the western coals 
of the Ross River block underlie or correlate with the lower 
part of the Cano! Road section. If linear rank gradients of 
0.1 to 0.2% R 0 /lOO m are assumed (a range which includes 
the highest gradients yet noted in western Canadian coals), 
and if the above assumptions are valid, correlations between 
the two sections ranging from 200 m of missing strata (if the 
low gradient is selected) to a slight overlap (if the high 
gradient is selected) are indicated. These correlations imply 
a minimum thickness of between 800 and l 100 m of early 
Tertiary strata may be present in this area. 

Dawson area 

The Dawson segment of the Trench (Figs. 1, 7), between 
South Klondike River and the Alaska border, is the largest 
part known to contain early Tertiary sediments. Between 
South Klondike and Chandindu Rivers, the north side of the 
Trench is poorly defined and the floor is mantled by 
extensively slumped Tertiary and/or Quaternary deposits 
(Vernon and Hughes, 1966). Bedrock exposures are rare. 
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Northwest of Chandindu River the Trench is well -defined and 
varies between 2 and 5 km in width. Surficial cover is 
relatively thin and early Tertiary sediments are sparsely 
exposed over a wide area. 

South Klondike River to Chandindu River 

Southeast of Chandindu River early Tertiary strata 
were noted within the Trench at three localities. A steeply 
dipping (25 to 80°), faulted conglomeratic sequence at least 
22 m thick is partially exposed along a drainage ditch 
between North and South Klondike Rivers 63° 50'50"N, 
138°35'00"W (Fig. 1). Exposed parts of this section are 
dominated by poorly sorted, massive and weakly stratified, 
small to very large pebble conglomerates, in beds 0.1 to 4-.4- m 
thick, separated by rooted and organically rich mudrocks, up 
to a metre thick, and minor thin beds of medium- to very 
coarse-grained sandstone and pebbly mudstone. Thin 
carbonaceous horizons are present within the finer grained 
units. Clasts within the conglomerates are commonly 
moderately well rounded and are dominated by grey and green 
quartzite, quartz, grey siltstones, schist and minor syenite. 
Some clasts are sheared. 

Farther northwest, a long Coal Creek [a tributary of 
Rock Creek (Fig. 7)], the Gates Mine worked a lignite zone 
between 1898 and 1903 and in 1937 (McConnell, 1903; 
Bostock, 1938; Milner and Craig, l 973). The coal comprised a 
lower 0.9 m thick seam separated by 0.1 m of claystone 
parting from an upper 0.6-0.9 m thick seam. When visited in 
1978 extensive slumping had obscured the mine entry and 
these seams could not be located, although soft clays and a 
20 cm thick coal seam were exposed by trenching near the 
former mine entry. In the mine these seams were faulted 
near the surface and dipped southeast at from 3 to 25° 
(McConnell, op. cit., p. 31; Bostock, 1938). 

Along the east side of Chandindu River, 3 km above its 
junction with Alder Creek, a very poorly exposed, nearly flat
lying sequence of conglomerate and sandstone about 105 m 
thick is present. Conglomerates are granu le to very large 
pebble grade, with maximum c last size from l to 18 cm. 
Clast types are dominated by drab quartzites, schist, vein 
quartz and syenite. Minor claystone and siltstone beds within 
this sequence contain dispersed plant remains and thin 
carbonaceous partings. 

Chandindu River to Fif teenmile River 

Sediments exposed between Chandindu and Fifteenmile 
Rivers are moderately to steeply dipping (4-0-82°). At 
Locality l (Fig. 7), a continuous exposure along a slump scarp 
reveals a major north plunging anticline, the east and west 
flanks of which dip 30° and 50° respectively. Massive arid 
stratified granule to large pebble cong lomerate with lesser 
amounts of coarse sandstone form 80 to 90 per cent of the 
strata exposed in this area. An exception is a small exposure 
of rooted, plant-bearing claystone and siltstone along lower 
Thane Creek. Clasts within the conglomerates are subangular 
to subrounded, with maximum size from 1.5 to 9 cm. Clast 
types, in decreasing order of abundance, include light and 
dark grey quartzite, quartz, red, green and black argillites 
and minor grey limestone. 
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At Locality 2, a slump scarp just east of Fifteenmile 
River, at least 200 m of monoclinal (40°S) strata are exposed. 
Conglomerate and sandstone beds up to I 0 m thick make up 
most of the section. Mean clast size of the conglomerates 
(granule to very large pebble grade) is coarser than in 
exposures farther east, with maximum size up to 15 cm. 
Claystone, siltstone and several thin coal seams occur within 
recessive intervals in the lower 125 m of the sequence. The 
coal seams range between 5 and 40 cm in thickness and occur 
at the 11, 35, 45, 57, 112 and 125 m levels within the section. 
A light grey to white weathering c laystone bed at the 100 m 
level proved exceptionally rich in plant remains. 

Fif teenmile River to Cliff Creek 

Coal seams of potential economic significance are 
exposed along Cliff Creek and a tributary of Coal Creek 
(Insets, Fig. 7). Seams at Cliff Creek were mined between 
1898 and 1903, and at Coal Creek, a mine supplied a coa l
fired thermal-electric plant which produced electricity for 
gold-dredges in the Klondike until 1914 (Green, 1977). 
Railways were built a long both creeks to loading facilities on 
Yukon River, where some of the coal was shipped to Dawson 
for domest ic use. The c reek valleys in both areas are heavily 
treed and bedrock exposures are sparse. 

On Coal Creek Onset, Fig. 7), Tertiary strata underlie 
an a rea about 3 km wide and abut graphitic schists of the 
"Nasina Series" (Green, 1972) on the southwest and 
Precambrian and/or Cambrian volcanic rocks to the 
northeast. Four coal seams are exposed along the c reek 
with in 800 m of the contact with the schists. 

The seam nearest the southwest limit of the Trench 
includes at least 3.0 m of coal with three thin claystone 
partings exposed along the northwest side of the creek below 
the old mine buildings. Workings described by McConnell 
(1906) may have been on this seam. In these workings, which 
at that time consisted of an inc lined shaft 150 m in length, 
the seam varied between 1.2 and 3.3 m in thickness and 
dipped " ... to the southeast at an angle of 45° for a distance 
of 210 feet (64 m) from the su rface, and then (bent) round and 
(dipped) to the south west." (McConnell, 1906, p. 63). 

Approximately 100 m upstream, 8.5 m of coal are 
exposed over a l 0.5 m interval. The roof of the seam is not 
exposed. This seam is underlain by 3.7 m of rooted, plant
bearing, light grey to cream weathering claystone, overlying 
l m of claystone with two thin coaly horizons and 3 m of 
massive, coarse- to very coarse-grained, pebbly sandstone. 
Fourteen claystone partings, 2 to 80 c m thick, occur within 
the seam. Resin nodules up to l cm maximum dimension 
occur singly and in places form up to 60 per cent of 
discontinuous l to 2 cm thic k layers (Fig. 8). They are similar 
in character to resin occurrences within seams at Watson 
Lake and in other seams in this area. 

Two hundred metres upstream, 4 m of poorly Jithified, 
medium- to coa rse-grained, pebbly sandstone overlain by 
0.7 m of siltstone, c lay stone and an 1 l cm thick coal bed are 
exposed on the southeast side of the creek. This is 
approximately the site of a tunnel reported by Collier (1903) 
as having been driven on a 1.5 m thick seam. No trace of the 
old wo rkings or the coal seam could be found at this location. 
One hundred fifty metres farther upstream, near the site of a 
30 m Jong tunnel a lso recorded by Collier (op. cit.), at least 
0.6 m of coal (roof not exposed) underlain by claystone is 
exposed. Approx imately I km upstream from this point, a 
seam at least 1.2 m thick, split by a 20 cm claystone parting, 
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was exposed by trenching. Neither the roof nor the floor of 
this seam could be exposed, and 1.2 m is therefore a minimum 
thickness. 

Stratigraphic relations between the coal seams a re 
uncertain; however, the widely separated nature of the coal 
exposures, and the presence of coaly debris a long the creek 
between the upper and lower exposures and in the adjacent 
valley to the northwest, suggests that coal may occu r over a 
relatively thick stratigraphic interval in this area. 

On Cliff Creek, Tertiary strata occupy a 4 km wide 
area bounded by schistose "Nasina Series" rocks on the south 
and Precambrian and/or Cambrian rocks to the north (Green, 
1972). Three coal seams are exposed along the creek with in 
1 km of the contact with the Nasina schists. All are 
moderately to steeply dipping in contrast to gently dipping 
sandstone and conglomerate exposed in a structu ra lly higher 
position in the central part of the Trench Onset, Fig. 7). The 
more intense deformation associated with the coals may be a 
function of the structural incompetence of the stratigraphic 
interval of which they are a part and/or the localization of 
deformation along faults near the southern boundary of the 
Trench. 

The first seam encountered in traversing the creek from 
the river is exposed on the east bank and comprises 3 m of 
coal with three thin claystone partings underlain by 
claystone. The roof of the seam is not exposed. The seam 
dips southeast at goo and may be overturned. Four hundred 
metres upstream on the opposite bank a 7.2 m thick seam 
with three thin claystone partings was exposed by trenching. 
This seam appears to dip north at 40°, however surface creep 
could have affected the exposure, and this bedding attitude 
and hence the seam thickness may be in error. This exposure 
is probably the site of the "lower workings" noted by 
McConnell (1903, p. 32), which worked a seam about 3 m 
thick whose dip was ". . . much less than in the upper 
(workings), and in places ... almost horizontal.". 

FIGURE 8. Resin nodules within hand specimen from 8.5 m 
thick seam on Coal Creek (inset, Fig. 7 ). Large divisions 
on scale at left are 1 cm. 
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The seam mined in the "upper workings" of McConnell 
(op. cit.) is exposed l 0 m above creek level on the east bank 
about 500 m farther upstream. Where presently exposed, this 
seam dips west at from 7 5 to 90° and may be overturned; 
however, in the old workings, which entered the seam at or 
near creek level and extended along it for over 250 m, 
McConnell (op. c it.) reported dips between 50 and 7 5° . 
McConnell recorded th is coal zone, with partings, as over 
12 m thick in some places and in the old workings, 90 m from 
the surface, he measured a partial section comprising 3.3 m 
of coal with partings. In a sec tion measured within a tre nc h 
across this zone during the course of this study, 12.9 m of 
coa l was recorded over an lg,4 m stratigraphic interval. The 
trench ended in coal at its western end. Fifteen partings, 
four of which exceed 19 cm in thickness, are present within 
the seam. This section was also measured by Hopkins et al. 
(197 5), who recorded a similar thickness and collected 
samples for palynolog ical examination. 

Cliff Creek to U.S. Border 

Between Cliff Creek and Locality 3 (Fig. 7), exposures 
are limited to three small outcrops of conglomerate and 
sandstone along two southwest-flowing tributaries of Yukon 
River. In a 25 m exposure along the southeasternmost c reek 
(Lat. 64 ° 33'05"N; Long. 140° 30'5g"W) rooted and laminated 
c laystones, siltstones and pebb ly mudstones are found in 
association with massive and st ratified granule to large 
pebble conglomerates. Maximum c last size in the 
cong lome rates is 11 cm. Clasts are typically angular to 
subangular (unlike previous sections) and are dominated by 
drab grey quartzites and muscovite schists, with only minor 
vein quartz. Imbrication is present in one bed. Limonite 
nodules are common in the associated mudrocks. Bedding 
attitude at the three exposures visited ranged from l 7 to 4.5°. 

At Locality 3, a partially exposed sequence about 200 m 
thick consists mainly of cong lomerate and sandstone with 
minor c laystone, siltstone and a 1 m thick coaly horizon. The 
base of this section is 200 m north of the con tact with Nasina 
schists. Conglomerate and sandstone form about equal 
proportions of the section. The cong lomerates are of granule 
and small pebble grade, with max imum clast size of 3 cm. 
They occur in beds up to 2 m thick which are weakly 
stratified or cross-stratified. Larger c lasts are subrounded to 
rounded. Sandstones are dominated by medium- to very 
coarse-grained, pebbly varieties, characterized by planar and 
trough cross-stratification, with finer grained ripple and 
plane bedded varieties forming on ly a small part of the 
section. Log impressions and carbonized plant fragments a re 
present in some of the sandstone beds. The coal seam has 
three claystone partings totalling 30 cm and occu rs near the 
middle of the section. Dips within the section are to the 
north at 13 to 40°. 

Recent alluvium covers much of the Trench between 
Localities 3 and 5. Exposures of Tertiary strata near 
Localities 4 and 5 are restricted to a narrow belt near the 
northern bounding fault of the Tintina Zone (Fig. 7). Strata 
within this segment are relatively flat -lying near the centre 
of the Trench, generally not exceeding 10° dip, but steepen 
near the bounding faults. In the western part of this area, 
dips are up to 40° northeast near the southern fault, and 
between l 4 and 30° north east near the northern fault. Dip 
steepens to goo near Locality 5 (Fig. 7). Resistant coarse
grained strata, predominantly granule to pebble conglomerate 
and sandstone, characterize this area, and in the west where 
dips are low form resistant pinnacles and castellated 
exposures. 



At Locality 4, over 100 m of conglomerate and 
sandstone are exposed. Conglomerates in beds from 0.2 to 
5 m thick make up about 60 per cent of this section. Mean 
clast size is from granule to very large pebble grade, although 
small and medium pebble conglomerate predominate. 
Maximum clast size is from l to 14 cm. Sandstones are fine
to very coarse-grained and include massive, planar and trough 
cross-stratified, plane bedded and ripple laminated varieties. 
Sandstones occur as lenses in the conglomerate and as beds up 
to 2 m thick. 

Approximately l km farther northwest, at Locality 5 
(Fig. 7), conglomerates are generally of coarser grade 
(predominantly medium and large pebble) and make up a 
higher proportion of the exposed beds, which occur over a 
stratigraphic interval of more than 200 m. Clasts are 
subrounded to rounded, with maximum size up to 10 cm. 
Conglomerates of similar grade occur in association with 
minor sandstones in scattered exposures along an escarpment 
0.5 to 2 km northwest of this locality (Fig. 7). 

At Locality 6, several isolated exposures with similar 
attitudes suggest the presence of at least 300 m of strata 
between the stratigraphically lowest exposure, about 200 m 
from the southern fault of the Tintina Zone, and the highest 
exposure in the central part of the Trench, although 
structural relations between some of these outcrops are 
uncertain. At the base of this sequence is 35 m of coarse- to 
very coarse-grained, massive to cross-stratified sandstone 
interbedded with granule conglomerate and a thin coal seam. 
This seam comprises 35 cm of coal and carbonaceous 
claystone and occurs within a recessive interval near the 
middle of the unit. Overlying exposures consist mainly of 
interbedded massive, stratified and cross-stratified 
conglomerate and sandstone. The conglomerates are finer 
grained than at Locality 5, with mean grain size commonly in 
the granule and small pebble range and maximum grain size 
rarely exceeding 3 cm. Sandstones include massive and 
crossbedded, pebbly, medium- to very coarse-grained 
varieties and some finer grained ripple and plane bedded 
varieties. Casts and carbonized remains of logs and branches 
are present in some beds. 

At Locality 7, 4 km east of the Alaska border, 
conglomerates and sandstones similar to those described 
elsewhere are exposed along both sides of a south-flowing 
creek (Fig. 6). Dips within this sequence are northeast at 
from 25 to 40°. A partially exposed section about 140 m 
thick occurs on the west side of the creek. Approximately 
75 per cent of this section is conglomerate. Mean grain size 
is from granule to large pebble grade, with small pebble 
conglomerates being most common. Maximum clast size is 
l to 5 cm. Clasts tend to be subrounded and are composed 
predominantly of green and black mica schists, vein quartz 
and quartzite. Sandstones are typically medium- to very 
coarse-grained, and are either massive or cross-stratified. 
They occur as lenticular interbeds within the conglomerates 
and as beds up to 2 m thick. 

Thickness and correlation 

The total thickness of Tertiary strata within the 
Dawson segment of the Trench and their lateral and vertical 
relationships can only be known in general terms with the 
limited exposures available. Studies along Seventymile River 
in adjacent Circle Quadrangle of Alaska (Prindle, 1913) 
suggest the Tertiary succession there is approximately 900 m 
in thickness, about equally divided between an "argillaceous 

sandy and lignitic" lower portion and an upper 
"conglomeratic" portion (Prindle, op. cit., p. 33). Mertie 
(1930, 1937) considered 900 m a minimum thickness, but did 
not venture any greater estimate owing to the structural 
complexity of the sequence. 

The most extensive exposures in the Dawson area occur 
between Localities 3 and 6 (Fig. 7). Sections measured at 
Localities 3, 4 and 6 are lithologically similar and may be 
lateral equivalents. Strata at Locality 5 are coarser and, if 
intervening structural complications are minor, probably 
overlie these sections. A minimum combined thickness of 
500 m is indicated for these exposures. 

Vitrinite reflectance (R 0 ) determinations on coal seams 
and coaly material from the Dawson segment of the Trench 
generally fall in the 0.35 to 0.45 per cent range. Exceptions 
are the Coal Creek seams, which are slightly higher in rank 
averaging about 0.5 per cent, and the seam at Locality 3, 
which has a reflectance of 0.74 per cent. If rank at all 
localities is assumed to be a result of burial under a uniform 
geothermal gradient, and if most of the coalification 
preceded deformation, the relative stratigraphic position of 
localities would be from base: Locality 3; Coal Creek seams; 
Locality 6; and the Cliff Creek seams. This suggests no 
upward gradation to coarser elastics as noted by Prindle 
(op. cit.), and a total thickness in the order of 850 m. A more 
probable alternative is that rank has been complicated by 
different amounts of sedimentary loading, local variation in 
geothermal gradient, and possibly juxtaposition of areas with 
different thermal histories through strike-slip faulting and 
therefore that coal rank is not a meaningful indicator of 
stratigraphic position. 

The absence of conglomerate exposures adjacent to coal 
occurrences on Cliff and Coal Creeks suggest these seams are 
associated with a relatively thick recessive sequence of finer
grained elastics. The presence of conglomerate and 
sandstone in a position structurally well above the coal on 
Cliff Creek suggests that Prindle's concept of a lower 
recessive sequence overlain by a conglomeratic unit may also 
be valid for the Dawson area. If 200 m is allowed for the 
thickness of the recessive unit on Cliff and Coal Creeks, a 
minimum total thickness of 700 m is indicated for the 
Tertiary succession, and this figure could be considerably 
higher. 

Age 

The sediments along the Dawson segment of the Trench 
were first referred to the Eocene by Knowlton (in Collier, 
1903) on conifer remains from the Coal Creek mine. Later 
work by Hollick (1936) on macroflora from the Alaska portion 
of the Trench suggested both Late Cretaceous and Eocene 
ages and King (1':!_ Hollick, 1936), in the absence of more 
detailed evidence, inferred continuous sedimentation from 
the Late Cretaceous to the Eocene. A latest Cretaceous to 
early Tertiary age was also indicated by angiosperm leaf 
fragments and pollen collected along the lower part of Thane 
Creek 6 km southeast of Locality l (Hueber, 1':!_ Green, 1972). 

Recent collections from the coal measures along Coal 
and Cliff Creeks confirm the initial Eocene assignment of 
Knowlton. Microflora from the Coal Creek mine examined by 
Rouse (in Green, 1972) indicated a Tertiary, probably Eocene 
age, and the occurrence of Metaseguoia occidentalis in a 
collection from the "upper workings" on Cliff Creek indicates 
a Paleocene to mid Miocene age (Hueber, 1':!_ Green, 1972). 
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Microflora in later collections from both the "upper" and 
"lower workings" on Cl iff Creek narrow Hueber's assignment 
to a probable late Eocene age (Hopkins et al., 1975). 

If, as suggested previously, there is an upward gradation 
to coa rser elastics within the Tertiary section, most of the 
strata outcropping along the Dawson segment of the Trench 
overlie the coal measures a nd are, therefore, of Eocene or 
Ja ter age. They are thus age equivalents of sequences 
exposed at Ross River and Watson Lake. The possibility that 
some of the strata are older cannot be rejected, however, 
given the sparse structural control and limited evidence of 
stratigraphic position. 

Indian River area 

Tertiary strata are exposed south of the Trench along 
Indian River and its tributaries, Ruby and McKinnon Creeks, 
and further west a long Yukon and Sixty mile Rivers (Fig. l) 
(Green, 1972; Bostock, 1942; Tempelman-Kluit, 1974; Milner, 
1978). 

These strata are lithologically similar to the Trench fill, 
and include moderately to well-indurated conglomerates, 
sandstones and thin coal seams, interc alated wi th and 
overlain by volcanic rocks. One of the seams, along Ruby 
Creek, was mined briefly during 1902 (McConnell, 1906). 
Exposures along McKinnon and Ruby Creeks in the vicinity of 
this old mine were examined briefly during the coa rse of this 
study. Bedrock exposures in the area are rare. 

The majority of the exposed rocks are quartz pebble 
conglomerates which have been prospected for gold at various 
times in the past, including a 1975 drilling program a long 
McKinnon Creek. Clasts are predominantly vein quartz with 
minor dark grey to black schist and other metamorphic 
fragments. They are moderately to well rounded and rarely 
exceed 6 cm maximum dimension with mean clast size 
generally Jess than 3 cm. Clasts rarely form more than 
60 per cent of the rock, the matrix being coarse- to very 
coarse-g rained sandstone. Med iu m- to very coarse-g rained, 
quartzose, massive sandstone is a minor component of the 
exposed strata. 

At the old mine site on Ruby Creek (Lat. 63°40'06"N, 
Long. 139° l 4' l 4"W), a 1.05 m thick coal seam underlain by 
claystone is exposed. Milner (1978) traced this seam for 
0.8 km and reported a north west dip of l 0°. Conglomerates 
are exposed a short distance above the seam and a thick 
basaltic flow ove rlies it by about 35 m. Vitrinite reflectance 
measurements on the coal, determined by S. Creaney of th e 
Geological Survey, are about 3 per cent, indicating extreme 
thermal upgrading, possibly due to a nearby dike which fed 
the overlying flows. Another coal seam was intersected 
during 1975 drilling on McKinnon Creek; however, no details 
on depth, thickness and location are available (Milner, 1978). 

The sedimentary rocks and the associated and overlying 
volcanic rocks in the Indian River area are nearly flat-lying, 
with dips of I 0° or less. The volcanic rocks are part of the 
Carmacks Group which is e lsewhere locally up to l OOO m in 
thickness (Tempelman-Kluit, 1974). In the Ruby Creek area, 
the lavas reach a maximum thickness of 500 m on Haystack 
Mountain. At a maximum, the Carmacks Group spans late 
Eocene to Miocene time (Bostock, 1936; Tempelman-Kluit, 
1974). A more precise age range awaits dating of plant 
remains in the underlying strata, which in the Ruby Creek 
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area are too thermally metamorphosed to contain 
recogn izable plant remains. These strata could be 
co rrelatives of the Trench fill, although Green (1972, p. 104) 
avoids this interpretation, suggesting the latte r are 
" ... restricted both in source area and sedimentation to the 
topographic depression along Tintina Trench". 

DEPOSITIONAL SETTING 

Physiographic depressions suitable for the 3.ccumulation 
and preservation of elastic detritus ex isted within parts of 
the Trench and on the adjacent land surface during the early 
Tertiary. Such depressions may have formed within grabens 
as isolated basins restricted to small segments of the Trench, 
or as a series of interconnec ted basins occupying larger 
segments. In the latter case, parts of the Trenc h may have 
been the site of trunk streams draining the surrounding 
uplands. The basins were probably relatively narrow and 
e longate parallel to the Trench, as they are directly related 
to dip-slip movement along faults within it. An excep tion 
may be the Watson Lake area, where there is a change in 
trend in the Tintina-Rocky Mountain Trench System and 
possibly more widespread deformation, subsidence and basin 
filling. 

Subsidence within the Trenc h through dip-slip 
movement kept pace with deposition in areas where the early 
Tertiary section is thick. The adjacent land surface was 
rela tively stab le during this pe riod, and sediments which 
accumulated in lowland areas there are probably thin in 
comparison to Trench deposit s. 

The Tertiary fill of Tintina Trench and related basins is 
best interpreted as the product of deposition in fluvial a nd 
lacustrine environments. Identifiable sub-environments 
include lakes, alluvial fans, fan deltas, braided and (?) 
meandering streams and associated flood plain environments. 
No marine influence is apparen t in any of the sections 
examined. 

The fining and thinning upwards sequences exposed in 
the Watson Lake area are atypical of strata exposed within 
the Trench, sensu stricto. They resemble point bar sequences 
produced by "meande ring" streams (Allen, 1965) and as such 
may represent deposits of intermediate to high sinuosity 
streams. The absence of identifiable lateral accretion sets 
does not preclude a point bar origin as these may have low 
dips (Nigman and Puigdefabregas, 1978) or be obscured by 
smaller scale structures (Rust, 1978). Frequent flood events, 
affecting the overbank - f loodp lain environment, are 
indicated by the high ash content in some of the Watson Lake 
coals, and by the abundance of mudrocks in the exposed parts 
of the sequence. Local development of crevasse splays is 
indic ated by the preservation of tree stumps, in growth 
position, within homogeneous silty mudstone at Locality l in 
the Watson Lake area (Fig. 2). 

Extensive laminated mudrocks at the base of the Cano! 
Road and Lapie River sections in the Ross River area are best 
interp reted as lake deposits. The development of coarsening 
upwards sequences capped by cong lomeratic channel fill 
(Fig. 6) and rooted flood plain deposits, within the lowermost 
hundred metres of the Lapie River section, is consistent with 
development of small-scale deltas at the mouths of small 
streams or rivers. Coarser grained parts of both sections in 
the Ross River area can be interpreted as products of rapid 
progradation of (wet) alluv ia l fans and fan deltas (Holmes, 



1965; McGowen, 1970) into a nd across the lacustrine facies. 
Re Ja t ive!y high st ream gradie nts a re indicated by th e massive 
to c rudely bedded cha racter of th e conglomerates. Coal 
found in c lose assoc iation wi th these conglomerates, in both 
the Lapie Rive r a nd Cano! Road sections, probably formed in 
mid to dista l fan e nvironme nts (cf. Heward, 1978) possibly 
during degradatio naJ phases of fa n development. 

Conglomerates a nd cong lomera t ic sandstones forming 
the greater part of the ou tc rop belt in the Dawson segment of 
the Trench were deposited in a llu via l fan and associated 
braided stream env ironme nts. By analogy with the Van Horn 
Sandstone (McGowen a nd Groat, 1971) massive a nd weakly 
stratified conglomerates represent proximal fa n deposits; 
interbedded conglomerates and sandstones represent mid fa n 
deposits and sandstone domina ted parts of th e sequence, 
characte rized by abund ant cross-stratif ication , may represent 
dista l fan a nd assoc iated braided fluvial deposits. Lack of 
coa rse e lastics in associatio n with th e coa ls a t Cliff a nd Coal 
Creeks suggests they we re deposited in areas remote fro m 
major river c hanne ls o r fan aprons. Whether these coa ls 
formed fro m swamps extending across most of th e valley 
floor or from swamps restricted to limited parts of th e 
floodpla in is uncerta in a nd can only be resolved by extensive 
subsurface explora tion. The presence of ca rbonaceous 
claystone partings within these coal seams indicates th a t 
infreque nt floods periodically a ffected th e local swamp 
env iron ments. Bentonitic c laystone pa rtings may have 
originated in part as volcanic ash, although ana lysis of th ese 
c lays to support such an origin has not as ye t been comple ted. 

The c limate of no rth e rn Yukon during deposition of 
coal-bea ring strata within the Trench was tem perate to warm 
temperate (Hopkins a nd No rr is, 1974). The existence of 
extensive vegetation is indicated by the presence of coa l 
seams, ab undant plant remains and root zones. The 
ab undance of resin in some of the Tintina Tre nch coals a nd in 
Tertiary coa ls in gene ra l is related to th e abu nd ance of 
conifers in flora of that age (St ach et a l., 197 5). Assemblages 
of macro- and microf!ora from Trench sediment s suggest that 
both con ife rs a nd deciduous varieties were important 
(Hollick, 1936; Hopkins e t a l., 1975; Hopk ins, 1978a, b; 1979). 
Macera! ana lysis of the coals indicat es a high preservation of 
woody mate ria l with on ly minor a mounts inertinite, 
suggesting that e nvironme nta l events re la ted to ine rtinite 
production, such as fores t fires, had a low ra te of occurrence. 

The general coarsening up wa rd trend obse rv ed in the 
Ross Rive r area and inferred for th e Dawson a rea may be 
re lated to increased tectonic act ivity and re newed movement 
along fau lts within the Tre nch during deposition of the 
you nger sediments. 

A hig h degree of la teral variability can be expected in 
the c ha racter of sed ime nta ry rocks accumulated within 
linea r, latera lly restricted inte rmonta ne basins, such as those 
represented by the Trench fill. This is evident from th e 
lenticular nature of rock units in th e better exposu res a nd in 
th e old workings on coal seams a long Cliff Creek (McConne ll , 
1903). Th ick coa l seams other than those noted in th e Cliff 
and Coa l Creek a reas may well be concealed within the 
trench sed ime nts, but can be expected to be le nticula r and of 
limited areal extent. 

COAL QUALITY 

Channe l samples were co llected from a ll coals 
examined in the field and submitted to proximate, sulphur and 
calo rific value a na lyses. Vitrinite reflec ta nce was 
determined on composite sa mples from each seam and 
maceral composition was determined on se lec ted samples 

fr om each coa l area by A. R. Cameron a nd S. Creaney of the 
Geo logical Survey. 

Coa ls from each a rea have a distinctive rank. Watson 
Lake coa ls a re of lignite A a nd B ranks according to th e 
ASTM c lassification. Dawson coa ls cove r th e range lignite A 
to subbituminous A a nd Ross River coa ls range from 
su bbituminous A to med ium vo lati le bituminous B accord ing 
to proximate analysis a nd from high vo latile A bituminous to 
sem i-anthracite acco rding to vitrin ite reflectance. 

Differences in the ra nk para me ter calcuJa ted using 
proximate ana lysis a nd vitrinite reflectance a re probably 
at tributable to weathering of sa mples. Weathering has been 
shown to produce a substantia l inc rease in volatile matter 
conte nt in coa ls (and a co rresponding decrease in fixed ca rbon 
content) which may ra nge up to 20 pe r cent (Stach et al., 
1975). Vitrinite reflec tance is generally less affected by 
wea th e ring, although so me variation can be expec ted 
depending on cond itions a t the outcrop and is, th e refo re, a 
more accurate rank pa ra me ter for weath e red coals. 
Va riation in vitrinite re flec tance due to weathering is 
unlikely to be more th an ± 0.1 per cent in the higher rank 
coals a nd norma lly this range wou ld be less th an ± 0.05 pe r 
cent (Creaney, pers. co rn., 1979). The use of vitrinite 
reflectance as a rank parameter is gene ra lly restr ic ted to 
coals wh ich have reflectances of g reate r tha n 0.35 per cent. 

Figure 9 is a plot of vitrinite reflectance ve rsus fi xed 
ca rbon (d.a.f.) for coals from each area. Also shown is 
McCartney and Teichmuller's (1972) curv e derived from 
unweathe red European coals. Samples from the Ross River 
block and some samples from th e Dawson area show markedly 
lower fixe d carbon contents than fresh European coals of 
equivale nt rank. Part of this variation may resu lt from 
diffe rences in petrographic composition; however, most of 
the variation is probably a result of weathering. Fixed ca rbon 
losses of from 7 to 21 per cent a re evident in coals from the 
Ross River block a nd a loss of approximat e ly 12 per cent is 
ev ide nt in the sample from Gates Mine in th e Dawson a rea, 
a lthough most of the Dawson coals fa ll near the curve. Some 
of the Watson Lake coals a re a lso undoubtedly weathered, 
however th ey fall into the unre liab le portion of th e 
reflectance cu rve and thus their deg ree of alteration is 
uncertain. 

The composi tions of representa tive coals from th e three 
coal areas in t e rms of th e ma jor macera l groups are shown in 
Tab le 1. The vitrinite -huminite group is de rived mainly from 
wood a nd bark and the ex inite group from re ma ins of spo res, 
pollen, cuticles and resin. The semi-ine rtinite and inertinite 
groups a re derived through ox idation and resultant ca rbon 
e nrichment of pla nt materia l during deposition, which may 
occur during dry periods or forest fires in th e pea t swamps. 
With the exception of coals from the Ross River block, all 
have very high vitrinite -huminite conte nts and a ma rked lack 
of semi-inertinite and inertinite. This suggests ve ry good 
conditions for preservation within th e peat swamps with a 
high water tab le and few periods of drying. Conditions during 
formation of the Ross River block coals must have been drie r, 
result ing in the higher semi-inertinite and inertinite contents. 
This may relate to their proposed origin in swamps in a mid to 
distal fan environment, which would resu lt in better drainage, 
periods of drying and occasional fires in the peat swamps. 
The 100 per cent vitrinite recorded for the single sample 
from the Lapie River block suggests the thin lenticular seam 
it represents is the remains of a single log. Resin or resinite, 
a member of the exinite group, is a conspicuous component of 
nea rly a ll coals in the Watson Lake and Da wson areas (Fig. 8) 
and may have occurred in similar quantities in the Ross River 
coa ls , a lthough the present high rank of the Ross River coals 
renders resinite indistinguishable from other mace ra ls. 
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2 Ross RI VER BLOCK wesr Ross R1vER AR EA tf 1G. 5) 

3 l.A PI E RI VER BLOCK 

4 GATES MINE } 

5 LOCALITY 2 
6 LOCALITY 3 DAWSON AREA <flG.]) 

7 COAL (REEK AREA 

8 (LIFF (REEK AREA 

10 lCCALI TY 2 

considered the closest approximation to the true 
bed moisture and the proximate, sulphur and 
calorific values listed were calculated using the 
higher moisture. The rank appearing under 
"proximate"; in these tables was determined 
using only the "equilibrium" moisture, in 
accordance with the ASTM practice of equating 
"equilibrium" with "bed" moisture. 

Sulphur content in all coals sampled is low, 
in common with most western Canadian coals. 
Sulphur generally ranges between 0.2 and 
0.8 per cent, and exceeds 1 per cent only at 
Localities 1 and 6 in the Watson Lake area 
(Fig. 2) and in two seams at Cliff Creek and Coal 
Creek in the Dawson area (Figs. 1, 7). 9 LOCALITV l } 

11 LOCA LITY 3 WATSON LAKE AREA <f lG, 2 ) Calorific values range from 11 MJ/kg, for 
the lower ash lignites in the Watson Lake and 
Dawson areas, to nearly 30MJ/kg for the 
bituminous coal near Ross River. The calorific 
values reported for the lower rank coals are 
probably somewhat higher than can be expected 
from unweathered samples, because of the 
previously discussed inaccuracy in determining 
moisture content. The calorific value of fresh 
Ross River coal may be somewhat higher than 
reported in Table 3, due to the severe weathering 
of some of the samples. 
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Ash contents of the coals are variable, both 
between localities and within individual seams. 
Inorganic matter within the seams appears to 
include both waterborne material, introduced 
during periodic flooding of the peat swamps and, 
in the Dawson area at least, minor airborne 
material, principally volcanic ash, carried by 
winds from distant sources. The proportion of 
waterborne material is related mainly to local 
environmental elements, such as proximity to 
channel systems, frequency and magnitude of 

FIGURE 9. Vitrinite reflectance versus fixed carbon content for Tintina 
Trench coals. Solid line is curve of McCartney and Teichmilller ( 197 2) 
derived from unweathered European coals. Departure from curve is 
probably a result of weathering (see text). 

flooding and paleotopography; whereas the rate 
of accumulation of volcanic ash is dependent on 
the amount and proximity of volcanic activity 
and is largely unaffected by the local 
environment. In the laterally restricted, linear 
depo'sitional basins inferred for coal-bearing 11 As received" and 11equilibrium 11 moistures, proximate 

analysis, sulphur content, calorific value and vitrinite 
reflectance for seams from the Watson Lake, Ross River and 
Dawson coal areas appear in Tables 2, 3 and 4 respectively. 
Values shown for the thicker seams are weighted averages 
from two ore more incremental samples. Also shown is rank 
determined using both proximate analysis and virtrinite 
reflectance. The moisture content of weathered surface coal 
does not, except under ideal conditions, reflect the moisture 
content of the same coal in an unweathered state. As the 
moisture content is critical in determining the ranks of coals 
with less than 69 per cent fixed carbon (d.a.f.) using the 
ASTM classification scheme, rank determinations based on 
surface samples must be viewed only as general 
approximations. 11 Equi!ibrium" moistures were determined on 
samples crushed to -16 mesh as prescribed by ASTM 
procedures. Crushing the samples apparently reduces pore 
volume from that of fresh coao!, as 11equi!ibrium" moistures in 
the samples analyzed are generally lower than bed moistures 
normally found in fresh coals of this rank, which may range 
from 25 per cent, for subbituminous coal, to 7 5 per cent, for 
!ow-grade lignites (Stach et al., 197 5, p. 36, 42). 11 As 
received 11 moistures were determined simply from weight lost 
in drying the samples, which were sealed at outcrop to 
prevent moisture loss, and are generally higher than 
11equilibrium 11 moistures determined on the same samples. In 
Tables 2, 3 and 4 the higher of the two moisture values was 
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strata of the Tintina Valley, environmental elements probably 
changed rapidly over relatively small distances, and thus the 
variable ash contents noted between localities in Tables 2, 3 
and 4 are to be expected. Fluctuations in volcanic activity 
with time would also contribute to variation in ash content 
between seams at different stratigraphic levels and between 
different levels of individual seams. 

Figures 10 and 11 show the variation in quality and the 
distribution of partings within seams along Coal Creek and 
Cliff Creek in the Dawson area. The thin yellow weathering 
bentonitic partings within these seams may be in part of 
volcanic origin, whereas the thicker, grey to brown 
weathering claystone partings probably represent deposition 
of suspended material from floodwaters. Two seams along 
Cliff Creek and one along Coal Creek display remarkably low 
and consistent ash contents, suggesting they were well 
protected from incursions by floodwaters. The thickest coal 
zones in both areas contain numerous partings and exhibit 
higher and more varied ash contents, suggesting less 
protected depositional settings with periodic flooding. 

With the exception of some very high ash coals in the 
Watson Lake area, all coals examined in this study could 
provide acceptable fuels for thermal-electric generation, 
should sufficient resources be defined. Ross River coals 
would be the preferred fuel because of their high calorific 



value, moderate ash levels and freedom from partings; 
followed by the Dawson coals, wh ich are of lower calorific 
value but have low to moderate ash a nd occu r wi t hin 
relatively thick zones. Wat son Lake coa ls, with their low 
calorif ic value a nd variab le ash conte nts, a re the least 
attractive fuel source. 

COAL RESOURCE POTENTIAL 

Coal resources refer t o coal conta ined in seams that 
occur in the ground within specified limits of thickness and 
depth from su rface . Arbitra ry limits have been set for these 
parameters and on this basis, t ogether with some other 
conside ra tions such as quali t y a nd structura l complexity, 
resources can be subdivided into those of immediate and 
future interest (Ene rgy, Mines and Resou rces, 1977). 
Resources can also be subdivided into "measu red", 
"indicated", "inferred" and "speculative" categories based on 
their degree of geologic control a nd hence t heir assurance of 
existence. The density of geologic con trol required fo r each 
category is a f unction of the st ruc tura l complexity of a 
deposit. Criteria for each category at seve ra l levels of 
st ructu ra l complexi t y have been established by Ene rgy, Mines 
and Resources (op. c it.). 

Coals along Tintina Trench are structu ra lly complex 
and, with th e exception of the Ross River area, a re of low 
rank. Both factors restrict pote ntia l exploitat ion t echniques 
and the former greatly increases th e exploration expense 
required to delineate the resources. It is unlikely that coal 
seams of suffic ie nt continuity a nd thick ness will be defined t o 
a llow underground mining with c urre nt t echnology on 
anything but a very small scale. Surface min ing is the on ly 
currently practical a lternative in most areas and, because of 
the probab le small extent of su itable deposits at any one 
locality, it will also be restricted to small scale operations. 

Watson Lake area 

Several factors limi t the size of potential coal deposits 
in the Watson Lake area. These include structural 
complexity, surficial cover a nd coal quality a nd geometry. 

Structural complexity 

Coal-bearing strata are ex t ensively deformed by 
tectonic and glacia l processes in su rface exposures. Recent 
drilling m parts of the a rea encountered thick coal 
inte rsections wh ich, based on t ent ative correlat ions between 
re lative ly widely spaced holes 0-1.5 km), may be only slightly 
or moderat e ly deformed. In view of the late ra ll y va riable 
nature of t he coal-bea ring strata a nd the difficulty in 
recognizing bedding in the core, broad corre lations which 
indicate essentia lly fla t-l ying stra t a could be in error a nd 
defo rm ation in th e subsurface could be more like that seen in 
surface ex posu res. If moderate to high subsurface 
deformation prevails, variable a nd steep dips wi ll restrict th e 
volume of nea r surface coal a t a ny one locality and 
delineation of mineable deposits will require extensive close
spaced drilling. 

Surf icial cover 

Glacial a nd a lluvia l cover is t hick a nd widesp read in 
many parts of Liard Plain. Unless ve ry th ick seams are 
defined, unfavourable strip ratios will restric t surface mining 
to areas where su rficia l cover is thin. 

Coal quality and geometry 

Coal seams are of lignite A a nd B rank. The ir low 
heating value coupled with high ash in some seams will limit 
practical mining depths and strip ratios. The depositional 
setting of the coals suggests individual seams will prove to be 
lenticular a nd laterally restricted. 

Fo r a deposit to be mineable, favourab le conditions of 
low dip, thick seams and thin surficial cove r must be met. 
The prospects for such conditions occurring over la rge enough 
areas to define ma jor deposits in the Watson Lake area a re 
not good. Much subsurface exploration wi ll be required to 
delineat e mineab le deposits. 

Ross River area 

Small , potentially mineable coal deposi t s are present in 
the Ross Rive r a rea. Along the Cano! Road section of the 
Ross Rive r block (Fig. 4-) strata dip at about 30° and include a 
2.7 m thick seam of bituminous coal. If this seam is assumed 
contin uous in thickness and inclination for the I km strike 
le ngth between the bounding faults, inferred resou rces would 
be as given in Table 5. Other seams observed in this section 
a re too thin t o meet cu rrent resou rce criteria, a lthough the 
possibility ex ists that additiona l seams a re present within the 
covered intervals. 

TABLE 5 

Inferred Resources, Cano! Road Section, Ross River Block 

Depth of cover 
(m) 

0 - 50 
0 - JOO 
0 - 150 

Inferred Resources 
kilotons 

370 
740 

1100 

Add itiona l resou rces are possible a t the western e nd of 
the Ross River block (Inset, Fig. 4); however, the defo rm ed 
nature of the seams at the surface prevents a meaningfu l 
resource esti mate. A small a moun t of the easi ly accessible 
coal has a lready been removed from this locality . Proximity 
to the bounding fau lts a nd th e small a rea underlain by 
potentially coal-bea ring strata suggests resources at this 
locality a re small. 

Some potential exists for the discovery of coal seams 
within covered parts of the Lapie River section; however, the 
ex tensive surfic ia l cover away from th e river suggests 
potentia l resources for surface mining a re limited. 

Dawson area 

The Dawson area contains the thickest coal seams 
observed within the Trench. In small a reas at least , 
conditions for preservation of vegetat ion in peat swamps 
we re ideal, a nd hence the potential for the discovery of 
addi tional thick seams within th e recessive s trata a long Cliff 
a nd Coal Creeks a nd within equivalent stra ta concea led 
e lsewhe re within the Tre nc h is good. The st eep dips and 
structural complexi t y of some of these seams, however, 
li mits the volume of nea r surface coal and suggest s mineable 
deposits at any one locality will be small. 
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In the Coal Creek Mine area (Inset, Fig. 7), three seams 
of mineable thickness are exposed and additional or 
correlative seams are indicated by coal float in the adjacent 
valley to the northwest. Dips observed in surface exposures 
are moderate; however, steeper dips and folding were 
encountered at depth in the older workings on at least one of 
these seams (McConnell, 1903). No estimate of coal 
resources is made because of this structural complexity 
although a small resource is probably present. 

Coal seams are considerably steeper and the topography 
more rugged in the Cliff Creek area. The rapid rise of the 
land surface away from the creek suggests that resources 
amenable to surface mining where these seams are presently 
exposed are negligible. Correlative or additional seams with 
less deformation may be present, perhaps in the central part 
of the Trench farther from the bounding faults; however, 
their discovery awaits subsurface exploration. 

Indian River area 

The single coal seam exposed in the Indian River area is 
thin, high in ash and has been thermally upgraded, possibly by 
post-depositional intrusions. The predominance of 
conglomerates and coarse sandstones in exposures observed in 
the area suggests that associated coal seams are likely to be 
lenticular and restricted in extent and does not augur well for 
the presence of significant coal resources. 

CONCLUSIONS 

Small deposits of lignitic to bituminous rank coal occur 
within deformed early Tertiary strata along Tintina Trench. 
Inferred coal resources at any one locality are limited by 
structural complexity, variable seam thickness and the small 
lateral extent of coal-bearing strata within the Trench. Much 
exploration work will be required to delineate mineable 
deposits, and difficult access to some localities will increase 
exploration costs. 

The probable small size of mineable deposits along 
Tintina Trench will restrict mining to small-scale operations. 
They may, however, be sufficient to supply electricity for 
local use. The Ross River area appears to hold the most 
promise for early exploitation because of high rank, moderate 
structural complexity and good access. The Dawson area 
coals may ultimately prove to have larger resources, but their 
remote location, lower rank and higher degree of structural 
complexity will require a relatively large exploration 
expenditure to ascertain their true potential. Resource 
potential of Watson Lake area coals is limited by their low 
rank, structural complexity and extensive surficial cover. 
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