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g.  Quartz monzonite from the 
northeastern arm of Nisutlin 
batholith near its southeast 
end. This surface illustrates 
the texture of the matrix (left 
side is the stained slab; right 
side is sawn). This rock is 
coarse-grained, equigranular 
and the grains are anhedral. 
potassic feldspar is outlined, 
quartz is grey, plagioclase is 
white and biotite is black.
   The rock also contains 
large subhedral pinkish 
potassic feldspar pheno-
crysts (not shown here).


h. A thin section of granite 
from the Quiet Lake 
batholith (width 5 mm; cross-
polarized light) shows a 
large irregular potassic 


feldspar (K) with albite (a) 
and quartz exsolved along 
the cleavage. Quartz has 
similar relations to anhedral 
albite.


i.  Photomicrograph (width of 
view is 2 mm; cross-polarized 
light) illustrative of the texture 
of the Quiet Lake batholith. 
Coarse-grained, equi-
granular fresh biotite granite 
shows graphic quartz-K 
feldspar inter growths, large 
tabular potassic feldspars (K) 


and an albite crystal (a). 
From Dropoff Mountain.


g


h


i


Fig. 47 g, h and i: Photographs of late tectonic plutonic rocks (con’t.)
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MARBLE (EARLY CAMBRIAN)


E.


Figure 48. Regional geological setting of the Nisutlin batholith. The host schist and marble 
are considered equivalent to the Ketza group. Part of the batholith intrudes the surrounding 
metamorphic rocks, but other parts appear gradational with host rocks. The carbonate can 
be traced from the east side of the intrusion to the metamorphic rocks on the west.
[coloured original figure]
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THRUST AND THRUST SHEETS IN 
STRUCTURAL SEQUENCE


Approximate 
boundary between 
involved and 
passive basement


Approximate boundary between involved 
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Figure 49.  Main structures and structural subdivisions of the project area. Allochthonous
       rocks (purple) were thrust over four sheets of autochthonous strata (Pelly-Cassiar
             platform), each separated by thrust fault systems, then folded and cut by younger
                    faults. Tintina fault is the northernmost of several steep dipping breaks.
                           Locations of structural sections (Fig. 50) are indicated by red lines. 
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Figure 50. Selected 
schematic cross-sections of 
the project area show the 
disposition of the 
allochthonous rocks and the 
four main sheets of 
imbricated autochthonous 
strata. The thrust- faulted 
rocks are arched over the 
Cretaceous Quiet Lake and 
Nisutlin-Big Salmon 
batholiths. The thrust faults 
and the strike-slips along 
Tintina Trench are interpreted 
to merge with an underlying 
detachment about 10 km 
below surface.  No vertical 
exaggeration. Locations are 
shown on Figure 49.
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SOUTHWEST NORTHEAST


AUTOCHTHONOUS ROCKS
Paleozoic sedimentary 
strata deformed, intruded 
and metamorphosed in lK


Figure 51. Schematic structural transect of the project area southwest of Tintina fault. The same 
allochthonous rocks rest above autochthonous strata, but different features are present  in the 
northeast and southwest regions. In the northeast the allochthonous slice rests on an 
imbricated, but unmetamorphosed, stratigraphic stack. To the southwest the allochthonous 
rocks structurally overlie metamorphosed and intruded autochthonous strata, and are deformed 
with them [original figure].


Abbreviations: 


uTr – Upper Triassic


lJr – Lower Jurassic


uJr – Upper Jurassic


 lK – Lower Cretaceous
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Figure 52. Map of the McConnell thrust sheet (
thonous strata) and the overlying allochthonous rocks. The numbered
      structures within the thrust sheet (Mt Hogg faults and folds) and near the
               McNeil klippen are discussed in the text.
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Figure 53. Map of the Porcupine-Seagull thrust sheet and its main structures. The sheet is bounded above 
by the McConnell and related thrusts, and below by the Porcupine-Seagull thrusts. These sole thrusts may 
merge in the western part of area. Groundhog faults (numbers in squares) are simplified here [the complete 
set are shown on sheet 7 (105F/15; Ram Creek; 1:50 000 scale)].
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Figure 54. This view of the northeast facing cirque of Peak 6570', northwest of the mouth of 
Seagull Creek, shows the two MM thrusts (black lines). The upper fault places limy shale of 
the McConnell River formation (McC) on dolostone and sandstone of the Barite Mountain 
formation (Bd, Bs).The footwall of the lower thrust is the Felsic Volcanic formation (FV). 
Note that the slice of Barite Mountain formation is faulted between the thrusts.
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Figure 55. This view to the northwest across Scurvy Creek shows several repetitions of the 
Ketza group by the southern Big Salmon thrusts on the south side of St. Cyr syncline. The 
Scurvy member limestone (S) forms the light weathering resistant cliffs. These are separated 
by dark recessive intervals underlain by schist equivalent to the Pass Peak formation (PP). 
Dunite Mountain (D) is in the axis of the St. Cyr syncline.


Figure 56. The Moose thrust, and an imbricate slice above it, are seen in this westward view 
across lower Moose Creek valley in western Quiet Lake map area. In the footwall is dark grey 
graphitic quartzite of the Nasina formation (N), while the hanging wall contains a slice of 
marble, the Scurvy formation member (S), and schist equivalent to the Pass Peak formation 
(PP). The Big Salmon River valley is in the middle distance and Dunite Mountain (D) in the 
distance.
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Figure 57. The Porcupine thrust (PT) places the Askin Group above the Seagull group in 
most places, as in this southeastward view  from the South Canol Road about Mile 117. Here 
the Porcupine formation (P) rests on a footwall of Black Slate (BS), Cherty Tuff (CT), and Starr 
(S) formations.


Figure 58. View southeast across Ketza River to Peak 6762, showing the Porcupine (PT) and 
Cloutier (CT) thrusts. The Porcupine thrust carries the Cloutier formation (C), while the Cloutier 
thrust has dolostone and quartzite of the Barite Mountain formation (Bd, Bq) as well as the 
Black Slate (BS) and Cherty Tuff (CT) formations above it. The Platy Siltstone (S), Barite 
Mountain (B) and Black Slate (BS) formations of the Porcupine-Seagull thrust sheet are visible 
under the Cloutier thrust.
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Figure 60. The Lower Seagull thrust (LST) a few kilometres east of the Lapie fault. This view southwest 
toward from Peak 7000', shows the dolostone and sandy dolostone of the Barite Mountain (Bd, Bq) and 
Black Slate (BS) formations.


Figure 59. Westward view across the Lapie River valley toward Barite Mountain (61°48'N 133°07'W). 
The Pass Peak formation (PP) is overlain by the Porcupine thrust  (PT, UPT, IPT) with Platy Siltstone 
(PS) and dolostone and quartzite of the Porcupine formation (Pd, Pdq) in its hanging wall. About 1000 
metres of the intervening McConnell River formation and the Kechika Group are missing. This omission 
is thought to be tectonic and localized by the Lower Porcupine thrust (LPT). Such younger-on-older 
relations were not recognized on other thrusts or other segments of the Porcupine thrust. They imply 
that the segment of the Porcupine thrust northwest of the Lapie fault formed after the beds were already 
folded. They also indicate that the Lapie fault was initiated before the Porcupine thrust. The relations 
are analogous to the detachment that juxtaposes Black Slate formation atop the Askin group.





		Page 1






Figure 61. V he McNeil 
fault (McN) cuts the Ragged Peak thrust (RPT). The Ragged Peak thrust has similar 
relations to the Porcupine thrust. Here it brings volcanic rocks of the Cloutier formation (K) 
above intermediate volcanics and black slate of the Seagull group (S). The McNeil thrust 
(McN) offsets the Ragged Peak thrust. The view is oblique to regional strike, and strata dip 
to the right.


iew south-southeast from the ridge east of upper Starr Creek where t
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Figure 62.  Map of Cloutier thrust sheet and its main structures. The sheet lies between the Cloutier and 
Seagull-Porcupine thrusts. It is cut by splays of lower thrusts, and folded by structures that probably die 
downward on the St. Cyr thrust. Some of the Ketza faults (numbered) are shown here [the complete set 
of faults are shown on sheet 4 (105F/9 – Cloutier Creek; 1:50 000 scale)].
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Figure 63. Map of St. Cyr thrust sheet and the zone of steep dipping faults next to 
Tintina Trench. The steep faults may be rotated thrusts, dextral splays of the Tintina,
     or a combination of both. The transition from northeast directed thrusts to strike-
          slips is gradual toward the Tintina from the southwest. For example, the St. Cyr
               changes from a steep thrust (... fault-4) to strike-slip (... fault-1). The St. Cyr
                        is joined to the Cloutier thrust by a splay (St. Cyr fault-4). 
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a. View of the Porcupine syncline looking northwest across upper Ram Creek. The Porcupine thrust (PT) 
brings the Groundhog formation (G) over the Felsic Volcanics (FV). The Groundhog formation (Kechika 
group) is overlain by Platy Siltstone (S), Orange Volcanics (V), and the Porcupine formation (P) of the 
Askin group. The contact between the Groundhog formation and Askin Group is a detachment surface on 
which parts of the sequence are cut out in different places. 
          Note that the Porcupine formation is not folded around the syncline but is broken by steep faults (f). 
Most of these faults trend northwest along the syncline, but some are cross-faults. In the uppermost 
panel, Porcupine formation (P) is thrust over the Permian Starr formation (Ps).


b. Aerial view westward from above Ram Creek, diagonally across the Porcupine syncline. The 
Porcupine thrust (PT) separates a footwall succession [Barite Mountain (B), Black Slate (BS), 
Cherty Tuff (CT) and Felsic Volcanics (FV) formations] from hanging wall strata [Platy Siltstone 
(S), Porcupine (P) and Black Slate (BS) formations]. Note that the contact beneath the 
Porcupine formation above the thrust, is detached from lower stratigraphic units. The 
Porcupine formation is cut by steep faults (f) such that Porcupine syncline consists of a series 
of "jostled" blocks.


Figure 64 a and b: Photographs of Porcupine syncline, south limb
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Figure 65 a, b and c: Photographs of Porcupine syncline, north limb


a. View northwest across Cloutier 
Creek, showing the northeast side of 
Porcupine syncline. The Porcupine 
thrust (PT) carries the Groundhog 
formation (G) above the Seagull 
group (S). Light grey dolostone of 
the Porcupine formation (P) is 
detached from the underlying 
Groundhog formation. Bedding (b) 
appears truncated by the 
detachment surface (0). The 
detachment is displaced by a fault 
(f) that also repeats the Porcupine 
formation. The Platy Siltstone is 
missing between the Porcupine and 
Groundhog formations. Such 
detachment and repetition of the 
Porcupine formation is common in 
the Porcupine syncline.


b. On the north side of the 
Porcupine syncline the 
Porcupine thrust (PT) places the 
Askin group on the Cherty Tuff 
(CT) and Black Slate formations. 
The hanging wall panel includes 
a stratigraphic succession 
through the Magundy (M), Platy 
Siltstone (PS) and grey 
dolostone (gd) of the Porcupine 
formation. A steep fault (f), which 
terminates on the Porcupine 
thrust, places black dolostone 
(bd) of the upper Porcupine 
formation next to lower beds.  
This view is southward at 
61°47N'; 132°43'W.


c. Close-up of the Porcupine 
thrust (PT) at 61°49'N; 132°11'W 
on the north side of the 
Porcupine syncline. Light grey 
dolostone and orangy buff 
weathering, sandy dolostone of 
the Porcupine formation (Pd, 
Psd) forms the footwall here, 
while black slate (s), felsic 
volcanics (fv),and cherty tuff (ct) 
of the Seagull group are in the 
hanging wall. A lens of orange 
volcanics (OV) is visible in the 
light grey dolostone. The trace of 
a small, steep fault that ends on 
the Porcupine Thrust is visible at 
the top of the hill (f).


a


b


c
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Figure 66. Twin Lakes syncline viewed from the east. Cloutier formation (C) and Porcupine 
formation dolostone and sandy dolostone (Pd, Pq) are above the Porcupine thrust (PT). In the 
footwall is dolomitic sandstone of the Barite Mountain formation (Bq), and slate and volcanic 
rocks of the Seagull group (S). Note that the Porcupine formation is disrupted by steep faults (f) 
as seen elsewhere. The Porcupine thrust cuts down section in its hanging wall (to the right), but 
in other places it does the reverse. It does not consistently cut up section in the transport 
direction as expected, implying truncation of earlier formed structures.
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Figure 67  a,b and c: Photographs of minor structures in the autochthonous rocks


b. Small scale folds in phyllite 
and sandy phyllite equivalent 
to the Pass Peak formation 
west of Lapie Lakes. The folds 
range from isoclinal to more 
open structures, and in some 
the limbs are sheared out so 
that the folds are transposed. 
The degree of transposition 
and development of the 
crenulation foliation varies 
from place to place with 
metamorphic grade. As grade 
increases the folds become 
tighter, more numerous, and 
more transposed.


c. Phyllite and slate of the 
Kechika and Harvey groups 
are commonly deformed. 
Although spectacular, these 
are comparatively simple open 
kink folds with a spaced axial 
planar cleavage. Unlike minor 
folds in Ketza group beds, the 
structures are rarely trans-
posed, and neocrystallization 
along the cleavage is minor. 
This example is in Harvey 
group beds, 2 km north of Mt. 
Cook..


c


a. Where it is involved in the Big 
Salmon complex, the limy phyllite 
and shaly limestone of the 
McConnell River formation shows 
penetrative deformation. The flow 
folds are sub-isoclinal and partly 
transposed (a few slip surfaces are 
outlined near the bottom of the 
photograph). Such pervasive 
deformation is also seen in parts of 
the Kechika Group, near meta-
morphic culminations. The folds are 
locally refolded on newer, open folds 
and all trend northwest. Both result 
from the same deformation event. 
Hammer (arrow) indicates the scale 
of the structures.


a
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d. Folds in the Ram formation 
south of Mount Ross are 
simple kinks, and although 
they are widely developed, 
they are not penetrative, and 
reflect less strain than 
exhibited by folds in the Ketza 
group.


e. The Platy Siltstone 
formation is more competent 
than most rocks of the 
Kechika group and is 
generally not internally folded. 
Where it approaches the Big 
Salmon complex, as in this 
example from north of Big 
Salmon Lake, it is folded and 
transposed on a spaced 
cleavage. The structures 
represent less train than that 
in folds in the Ketza and 
Kechika groups.


f
minor fold in the Canyon 
formation is from an outcrop in 
the second canyon of Lapie 
River. The thin bedded 
limestone-shale-sandstone is 
spectacularly deformed and 
shows the structures well. 
Both the tight isoclines, and 
the second, more open 
structures, are considered 
expressions of one 
deformation. Although this 
example is from close to 
Tintina fault, folds like these 
also occur far southwest of 
the fault. They are therefore 
not simply related to the 
Tintina fault.


. This example of a refolded e


Figure 67 d, e and f: Photographs of minor structures in the autochthonous rocks (con't.)


f


d
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g. Quartzite of the Hogg 
formation is generally 
competent and not internally 
deformed. This photo shows 
that where it is involved in the 
Big Salmon complex, even 
competent rocks of higher 
stratigraphic units are 
transposed on an incipient 
crenulation foliation.


g


Figure 67g: inor structures in the autochthonous rocks (con't.)Photographs of m
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Figure 68. Schematic facies 
distribution of the autochthonous 
strata at different time periods, 
with 450 km dextral slip on the 
Tintina fault restored. Each 
stratigraphic assemblage was 
displaced by roughly the same 
distance along Tintina fault, 
implying that fault movement 
postdatedeposition.
     The thrust front of the 
allochthonous beds is indicated on 
the Devono-Mississippian  
diagram [original figure].


 [This is a 1980s-understanding of 
miogeoclinal paleogeography.  
Colpron and Nelson (2007) and 


provide more recent 
interpretations].


Pope 
and Sears (1997) 
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Figure 69. Distribution of pre-1985 mineral occurrences in Quiet Lake (105F) and 
Finlayson Lake (105G) map areas. Names and numbers correspond to Yukon MINFILE 
(Deklerk and Traynor, 2005). Historical detail on these is included in Appendix 4.
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Figure 70. The lithologic association and stratigraphic position of selected mineral showings in the Pelly-Cassiar platform. 
Symbols represent different occurrence types, their numbers correspond to Yukon Minfile, and lithology patterns from Figure 7a.
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Millions of years before present


Figure 71. Hypothetical sequence of development of structures southwest of Tintina 
fault {original figure}.


 The age ranges indicated for individual structures may be appropriate if the 
events occurred continuously over the entire available span of time, given by the 
meagre stratigraphic constraints. 


Alternatively, if the events occurred rapidly during short episodes separated by 
periods of tectonic quiet, only the sequence shown here is valid; i.e. the thrusts may 
have moved in an interval of 2 or 3 Ma during the Early Cretaceous followed by 
inactivity, then intrusion of the granites and another period of inactivity leading to 
strike-slip movement on the Tintina during the Late Cretaceous.


 Abbreviations: 
AC – anticline
CR, CK – Creek
F, F'S – Fault, faults
SC – syncline
THR –Thrust
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Figure 72. Three possible interpretations of regional structure between Tintina fault and 
a basal detachment under the Pelly, Selwyn and Mackenzie mountains 
  1. Tintina fault postdates all shortening in the Pelly, Selwyn and Mackenzie mountains, and 
displaces the imbricated, detached slab and the crystalline basement below by 450 kilometres of 
dextral slip; or


   2. Tintina fault follows telescoping of the Pelly Mountains, but is concurrent with shortening in 
Selwyn and Mackenzie mountains, during the Late Cretaceous and Early Tertiary. It acts as a 
giant dextral tear, confined to the detached and imbricated cover strata, and ends on the basal 
detachment; or


   3. Tintina fault slips after shortening in the Pelly Mountains, but before telescoping in the 
Mackenzie and Selwyn mountains: 


3a) It cuts cover and crystalline basement in the Late Cretaceous and/or Early Tertiary, and 


3b) it is subsequently  beheaded by extension of the basal detachment beneath the Selwyn and 
Mackenzie mountains.


[original figure].
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Figure 73. Three interpretations of the Mink Complex :
    (A) Mink Complex is considered as basement raised diapirically during shortening, 
so that detachment continued at the top during its rise. 
    (B) Mink Complex is shown as an old core complex from which cover was 
tectonically stripped (during the Devonian). The core complex and overthrust 
allochthonous rocks were detached from their basement in the Late Cretaceous. 
    (C) Mink Complex is interpreted as a distinct lower slice of the allochthonous rocks.


[original figure]
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Figure 74. Schematic map of southern Yukon showing the distribution of rock units that are 
interpreted as elements of the Lewes River arc. The relationship of autochthonous basement 
and supracrustal rocks to obducted arc elements is depicted. The project area is outlined 
[original figure].
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CACHE CK. ASSEM..


Figure 75. Hypothetical cross-section of the Lewes River arc as it is thought to have looked 
about the Early Jurassic when fully evolved, but before it was thrust over North America


.
 Allochthonous assemblages (now preserved as klippen) formed near the base of the 


subduction complex are identified in the cross-section. Other arc elements in southern Yukon 
are indicated by stratigraphic names of units. Distances across the Lewes River arc system 
are measured from preserved features, and compared with the width of the Sunda arc given 
by Karig et al. (1979). Depth estimates are based on the thickness of cover from granitic 
plutons in the overridden autochthonous element. 


Nisutlin assemblage is considered to be sedimentary trench melange; Anvil 
assemblage is thought of as trapped oceanic crust that became forearc basin floor (Cache 
Ck. assem.).


Simpson assemblage may be plutonic rocks intruded in, or associated with, the Cache 
Creek assemblage. All three were penetratively deformed above subducted oceanic crust 
during the Late Triassic and Jurassic periods.


 
[original figure]
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Figure 76.  Schematic diagram to illustrate the hypothetical sequence of development of structures 
southwest of Tintina Fault .


A. If the events occurred continuously over the entire available span of time, given by the 
meagre stratigraphic limits, the ranges indicated for individual structures may be appropriate. 


B. An alternative possibility, suggested by evidence from the Alps, is that the events 
occurred rapidly in short episodes, separated by periods of tectonic quiet. In this second case only 
the sequence is valid: the thrusts may have moved in an interval of 2 or 3 Ma during the Early 
Cretaceous, followed by inactivity, then intrusion of the granites, more quiet, and finally strike-slip on 
the Tintina during the Late Cretaceous .


 [original figure]
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a)


b)


Figure 77. a)The boundary between autochthonous cover beds imbricated above basement, 
and allochthonous strata on mobilized basement, marks the locus to which the trailing (SW) 
edge of the autochthonous cover has been thrust northeastward.
b) The cover was stripped from its basement ahead of the allochthonous rocks. As a result of 
loading by the allochthon, the basement was then mobilized  [original figure].
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Figure 79. Hypothetical crustal sections to illustrate relations between the Pacific and North 
American plates and an intraplate between them, during shortening and strike-slip in the 
Pelly Mountains [original figure]. 


In the Late Jurassic and Early Cretaceous the "clutch" was bounded on the northeast 
by the Teslin Lineament (TL)-Teslin Suture Zone (TSZ), but in the Late Cretaceous the 
northeast boundary was the Tintina Fault (TF), and the décollement separated imbricated 
cover and continental North American basement. Slip on the northeast margin of the "clutch" 
was less than that on the southwest side.


SOUTHWEST NORTHEAST


LATE JURASSIC  and  EARLY CRETACEOUS


LATE CRETACEOUS


Figure 78. The relative displacement between the 
ancient North American and paleo Pacific plates. The 
resultant motion is the sum of dextral slip on the Tintina 
fault and shortening in the Selwyn and Mackenzie 
mountains [original figure].
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Table 1.  Table of Formations, Quiet Lake and Finlayson Lake map areas                    page 1.


Time period Name Map unit Principal lithology Thickness


Late tectonic rocks


Late Tertiary or Pleistocene
Hoole River, Ketza 


River. basalt
QTvb Basalt flows and breccia ~ 200 m


Eocene
Ross River 


conglomerate
Ts Immature sandstone and conglomerate  > 300 m


Cretaceous and Tertiary Lapie River porphyry KTfp Quartz rhyolite ?


                                   n o n c o n f o r m a b l e


Cretaceous
Kqm, 


Kqmp


Granite, granodiorite and quartz 


monzonite


                                i n t r u s i v e 


Upper 


Paleozoic


Mgdm; 


PMgdm


Sheared granodiorite and quartz 


monzonite, mylonite schist
> 300 m


                                                f o l i a t i o n - p a r a l l e l  c o n t a c t 


Upper 


Paleozoic


CPA; 


CPSC


Amphibolite, amphibole gneiss and 


ultramafic rocks
> 300 m


                                                f o l i a t i o n - p a r a l l e l  c o n t a c t 


Paleozoic and 


Mesozoic


PBS, 


PMNS


Mylonite schist, sheared sandstone and 


volcanic rocks
> 300 m


                           t h r u s t   a b o v e   a u t o c h t h o n o u s  s t r a t a 


Upper Triassic Hoole formation uTRH Buff limey siltstone, limestone 200-500 m


                             d  I  s c o n f o r m a b l e 


Permian Starr formation PS Brown slate and siltstone


                             d i s c o n f o r m a b l e 


Mississippian


Felsic Volcanic 


formation
MFV


Tuff, breccia, minor slate and limestone; 


includes Trachyte member
1000 - 1500 m


 l a t e r a l  e q u I v a l e n t 


Mississippian


Cherty Tuff 


formation
MCT


Siliceous greenish slate, cherty tuff
50 - 500 m


c o n f o r m a b l e 


Upper 


Devonian and 


Mississippian


Black Slate 


formation


uDMBS Black siliceous slate, tuff,chert grain 


greywacke; includes Barite member


100 - 500 m


                  unconformable on Askin Group; lateral equivalent of Harvey group


Devonian to 


Mississippian


Siliceous Slate 


formation
DMSS Black graphitic slate 500 m


Ankeritic Slate 


formation
DMAS Slate, grey phyllite, limestone 700 m


 c o n f o r m a b l e 


Ordovician to 


Devonian Danger Formation


SD-R; OD-R


includes Mount Ross and Platy 


Limestone members, siltstone, fine-


grained sandstone and limestone


1000 m


                       l a t e r a l  e q u I v a l e n t  ( s e p a r a t e d   b y   S t .  C y r   F a u l t )


(continued next page)
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Ordovician to 


Devonian Nasina formation
ODN


Black graphitic limey siltstone, crinoidal 


limestone, quartz sandstone
500-1000 m


 p a r t l y  e q u i v a  l e n t


Middle 


Devonian


Grey Limestone 


formation
muDGL Grey crinoidal limestone, dolostone 150 m


c o n f o r m a b l e


Upper Silurian 


to Devonian Hogg formation
SDH Dolomitic sandstone, sandy dolostone 150-500 m


 p a r t l y  e q u i v a  l e n t


Upper Silurian 


to Devonian


Porcupine 


formation


Dolostone and quartzite, in 6 informal 


members
1200 m


 l a t e r a l  e q u i v a l e n t


Upper Silurian 


to Devonian


Barite Mountain 


formation
SDB Dolostone, sandy dolostone 50-500 m


 u n c o n f o r m a b l e


Silurian


Platy Siltstone 


formation
SPS


Brown dolomitic siltstonel, includes 


Orange Volcanic member
100-500 m


                                 c o n f o r m a b l e  o n  K e c h I k a  G r o u p


A
s


k
in


 g
ro


u
p


Cambrian and 


Ordovician Low
er


 


H
ar


ve
y 


gro
up


 Canyon formation


COC


Thin bedded limestone, siltstone, phyllite


500-1500 m


                         l a t e r a l  e q u i v a l e n t    ( s e p a r a t e d   b y   S t .  C y r   F a u l t )


Ordovician Magundy formation
OSM Black graphitic slate 0-400 m


 l a t e r a l  e q u i v a l e n t;   l o c a l l y  u n c o n f o r m a b l e


Upper 


Cambrian 


Gray Creek 


formation
uCG


Graphitic schist, greenstone
0-400 m


 l a t e r a l    e q u i v a l e n t


Cambrian and 


Ordovician Cloutier formation
uCOC


Basalt flows and breccia, tuff, 


greenstone, grey phyllite
500-1000 m


 l a t e r a l    e q u i v a l e n t


Cambrian and Ordovician


Groundhog 


formation
uCOG


Slate, andesitic tuff and chloritic phyllite
800 m


  l a t e r a l    e q u i v a l e n t


Cambrian and 


Ordovician Ram formation
uCOR


Platy to nodular limestone, silty 


limestone, limey shale
1000+ m


                                             u n c o n f o r m a b l e


Lower 


Cambrian


McConnell Creek 


formation


lCM;          


lCM-W, 


LCM-S,  


lCM-P


Argillaceous limey mudstone, limey 


shale; includes White Creek limestone, 


Scurvy Creek limestone and Silty Lime 


Mudstone and Pyritic Slate members


600-800 m


 c o n f o r m a b l e


Lower 


Cambrian


Pass Peak 


formation
lCP


Shale, siltstone, quartzite; includes Lapie 


Dolostone and Ings Sandstone 


members 


200-700 m


         m e t a m o r p h i c    e q u i v a l e n t   t o ,    a n d    p o s s i b l y    g r a d e s    d o w n w a r d  


Late 


Proterozoic 


and Cambrian


Big Salmon 


complex
PBSC Quartz-mica schist, augen gneiss 


(metamorphosed in Early Cretaceous)


1000+ m


                                               p o s s i b l e    e q u i v a l e n t s


Proterozoic (?) Mink complex
PCsc, Pn Quartz-mica schist, augen gneiss 


(metamorphosed in Early Cretaceous)
500+ m
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Table 2. Characteristics of post-tectonic plutons


Name
1


Area (km
2
)


% of total 


plutonic 


exposure


Mean 


specific 


gravity
2


Age


 (K-Ar)3


Plutons southwest of Tintina Fault


Black River batholith
160 5.7 2.62


66, 46.9, 


53.9


Tintina plug 7 0.2 2.64 -


White Creek stock 4 0.1 - 99.2


Bacon stock 8 0.2 2.64 -


Mt. Cook stock < 1 - - -


Fox batholith 79 2.9 2.68 -


Big Salmon batholith 220 8.0 2.65 92


Nisutlin batholith:


    - NE arm
150 5.4


96.0, 


91.2


    - main SE part 600 21.7 86.4


    - NW part 130 4.7 88.1


    Total 800 31.8


Dycer Creek stock 105 3.8 - 76.4


Quiet Lake batholith
1250 45.2 -


85.3, 


70.1


Red Mtn. plug 50 1.8 - -


Total 2765


Plutons northeast of Tinitina Fault


Fyre Lake plug 85 18.4 2.64 -


Grass Lakes plug 55 11.9 2.72 -


North Lakes plug 62 13.4 2.76 -


Mink Creek plug 40 8.6 - -


Money Creek plug 105 22.7 - -


Fortin Lake stock 45 9.7 2.65 99.6


McEvoy Lake stock 70 15.2 2.72 -


Total 462


2.64


1
 Pluton names modified to match those used by Yukon Geological 


Survey.
2
 Mean specific gravity calculated from minimum of 5 samples


3
 Age data reported in Appendix 3 and published reports








and RODDICK


8


Figure 1. The shaded map areas are described in this report. Pre-1984 published 
1 


geological maps for adjacent regions are labelled [original figure].


  Since 1985 regional-scale maps include: Nahanni (Gordey and Anderson, 1993) and Teslin 
(Gordey and Stevens, 1994), Glenlyon (Colpron et al., 2002),Tay River and Sheldon Lake 
(Gordey, 2006) and Whitehorse (Gordey, 2008). These and other maps constitute a digital map 
database of Yukon bedrock geology (Gordey and Makepeace, 2001, 2003).


1
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Figure 2. Main place names and access routes in the Quiet Lake - Finlayson Lake project area
 [original figure, with additions in magenta].


Magenta overlay outlines map coverages accompanying this report:
sheet 1: 105F (Quiet Lake; 1:250 000)
sheet 2: 105G (Finlayson Lake, 1:250 000)
sheet 4: 105F/9 (Cloutier Creek, 1:50 000)
sheet 5: 105F/10 (Pass Peak, 1:50 000)
sheet 6: 105F/14 (Fox Mountain, 1:50 000)
sheet 7: 105F/15 (Ram Creek, 1:50 000)


sheet 8: 105F/16 (Ross River, 1:50 000)


Not shown are: 
sheet 3 (Legend) 
and sheets 9-11 
(Cross sections).
Sheets 12, 13 lo-
cate fossil and 
mineral occur-  
   rences.
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Figure 3. Physiographic elements (  the project area. Shading denotes areas 
above 900 m elevation [original figure].


Bostock, 1948) in


0 25 50


km


Figure 4. The present relief of an old erosional surface that was tectonically raised and 
dissected in the Tertiary. A contour interval of 500 m outlines remnants of the raised 
surface of low relief. Where such remnant uplands could not be recognized the contours 
form envelopes of peak elevation. The heavy lines represent normal faults (filled circles 
on down-thrown side). These faults displaced the old erosion surface and resulted in 
differential uplift [original figure].
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Figure 5. Location of the Quiet Lake and 
Finlayson Lake map areas in relation to the 
five main subdivisions of the Canadian 
Cordillera [base map from Gabrielse and 
Yorath, 1993; alternate belts are shaded].


Figure 6a. Schematic relations of the main divisions of the autochthonous strata (Pelly-Cassiar 
platform) and allochthonous units (Yukon cataclastic complex) in Quiet Lake and Finlayson Lake 
map areas. [original figure]
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Figure 6b. Distribution of the main divisions of the autochthonous (in-place)
        strata, allochthonous (transported) units, and late tectonic plutons (pink)
                [coloured from original figure; labels modified to match the text].
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Figure 7a.  Schematic diagram of principal lithologies of the Pelly-Cassiar platform, showing stratigraphic group names used in this report. 
[original figure re-drafted; red lines added]
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Figure 7b.  Schematic diagram of formations comprising the Pelly-Cassiar platform, showing stratigraphic unit names 
used in this report [all formation names are informal]..
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[unmodified figure; stratigraphic names applied here are from Pelly-Cassiar platform and not generally accepted] 
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Figure 11 a, b and c: Photographs of the Ketza group.


a. A sequence of the upper 
Pass Peak formation 
(greenish quartzite, shale and 
siltstone) and most of the 
McConnell River formation 
(McC: argillaceous limestone) 
separated by a wedge of the 
White Creek member 
limestone (WL). Orange 
secondary dolomite (dol) has 
replaced a part of the White 
Creek member. Viewed from 
the northeast at 61°32'40"N, 
132°17'00”W in central Ketza 
River area.


b. Argillaceous limestone and 
limy argillite of the McConnell 
River formation is well 
exposed in a 200 m high cliff. 
Southwest dipping reverse 
fault (marked) is Ketza Fault-
7. Note the well developed 
cleavage in the shaly 
limestone on the right side of 
the fault. An Archeocyathid 
reef (BUILDUP) is visible on the 
left. View northwestward at 
61°31'30"N; 132°19'00”W, 
near Ketza River.


c. This exposure on the south 
side of White Creek shows 
the McConnell River 
formation (McC) and the thick 
bedded White Creek member 
(W) within it. The Pyritic Slate 
member (PS) lies directly 
above, and is overlain by 
calcareous slate of the 
Groundhog formation (G).


a


b


c
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Figure 11 d, e and f: Photographs of the Ketza group (con’t.).


d. Pass Peak formation (PP) is 
overlain conformably by the 
McConnell River formation 
(McC) which includes the Silty 
Lime Mudstone member 
(SLM) and Archeocyathid 
build-ups assigned to the 
White Creek member (W). The 
White Creek member is 
discontinuous within 
argillaceous limestone of the 
McConnell River formation. 
Southwestward view at 
61°31'N; 132°22'W,
near Ketza River.


e. White Creek member 
limestone (W) is structurally 
imbricated above the 
McConnell Thrust (T). The 
Pass Peak formation (PP) 
and White Creek member pair 
is characteristic south of 
White Creek where the shaly 
limestone of the McConnell 
formation is missing. 
Southward view across White 
Creek (61°25'N; 132°22'W).


f. White Creek member (W) is 
repeated on upward splays of 
the McConnell thrust (T). Note 
that the patches of secondary 
dolomite (d) cut across 
bedding, but are confined to 
individual thrust slices. The 
Pass Peak formation (PP) is 
exposed in the valley floor 
above the lowest visible 
thrust. Between Grizzly and 
White creeks at 61°24'30"N, 
132°22'W.


d


e


f
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Figure 12 (left half). Age range of fossil collections. 
Symbols above each bar indicate fossil class (see legend on right half); map unit abbreviations 
correspond to map legend (sheet 3) and collection number below each bar corresponds to Appendix 1.
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Figure 12 (right half). Age range of fossil collections. 
Symbols above each bar indicate fossil class (see legend); map unit abbreviations correspond to map 
legend (sheet 3) and collection number below each bar corresponds to Appendix 1.
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Figure 13. Age and stratigraphic position of fossil collections superimposed on schematic stratigraphy of the Pelly-Cassiar platform 
(numbered as in Appendix 1; refer to Fig. 7b for colour and formation names). Vertical red bars indicate the relative position of measured 
sections (Fig. 20; some described in Appendix 2).
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Figure 14. Probable and possible time-correlative units to the Pelly-Cassiar platform strata. Regional units selected from reconnaissance 
mapping projects in British Columbia, Yukon and Alaska (Fritz, 1976; Cariboo Mtns from Campbell et al.(1973); Cassiar Mtns./McDame 
from Gabrielse (1963); northern Rocky Mtns from Taylor and Stott (1973); southern Ogilvie Mtns from Green (1972); White Mtns from 
Chapman et al. (1971); and the Brooks Range from Churkin and Brabb, 1965). [correlations from original; some are no longer valid]
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Figure 15. Distribution of the Lower Paleozoic strata (Kechika and lower
                   Harvey groups). 
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Figure 16. Schematic stratigraphic relationships, Kechika and Harvey groups.
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Figure 17 a, b and c:  Photographs of the Kechika Group. 


a. Interbedded platy limestone 
and silty limestone characterize 
the Ram formation . The lime-
stone is a blue-grey micrite and 
the buff silty argillaceous lime-
stone weathers yellow. This 
outcrop is southwest of St. Cyr 
fault near fossil locality 41.


b. Nodular limy argillite is 
common in the Ram formation 
north of Tintina stock. The 
thicker continuous layers are 
brown calcareous shale and 
the nodular layers are grey 
argillaceous micrite.


c. Thinly laminated limy 
siltstone and dark grey slate 
of the Ram formation about  
12 km southeast of the Lapie 
River. The silty laminae 
weather yellow and the slate 
is brown-grey. Such slate-
siltstone is uncommon in the 
Groundhog formation. The 
pen is about 15 cm long.


a


b


c
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g


e. This fine grained greenstone 
(outlined; hammer in front) 
probably represents an altered 
tuff of intermediate composition. 
It is enclosed by orange weath-
ering, thinly cleaved ankeritic 
slate. From 5 km south of Fox 
Creek, northwest of the Bacon 
stock.


f. Massive altered vol-
canic rock is character-
istic of the Cloutier 
formation. From the ridge 
of Peak 6762’.


g. Plane- and crossed-
polarized photomicro-
graphs of amygdaloidal 
basalt from the 
Groundhog formation 
near peak 6762’. The 
horizontal field of view is 
5 mm.


Figure 17 d, e, f and g.  Photographs of Kechika group (con’t.)


d. View of dark grey, non-
calcareous slate and phyllite of 
the Groundhog formation. Rocks 
appear homogeneous and thin 
bedded but generally weather 
more recessively than this. The 
cliff, about 300 m high, is a few 
kilometres east of Lapie Lakes 
(61°43'N; 132°57'W) and lies 
above the Upper Seagull thrust. 
The phyllite ridge is capped with a 
diabase sill (d) and two lenses of 
altered volcanics (v).


d


e


f
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Figure 18.  Distribution, thickness variation and location of measured sections of Ordo-
                   vician to Devonian strata (Askin and upper Harvey groups, Fortin clastics).
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Figure 21 a, b, c and d: Photographs of Platy Siltstone formation and the Orange Volcanic 
member (Askin group)


a. The relations between the Orange 
Volcanics (OV), the Platy Siltstone (PS) and 
the Barite Mountain formations are depicted 
in this eastward view of the upper part of 
Hoole River Section-1. The two volcanic 
intervals are 30 and 70 metres thick.  The 
slate lens (sl) in the volcanics is a tongue of 
the Platy Siltstone formation. A stromatolitic 
dolostone (d) is interbedded with the siltstone. 
Light grey dolomitic mudstone of the Barite 
Mountain formation (Pd; see Note below) lies 
directly on the volcanics.


b. View looking south to Hoole River 
section-1 (measured up the ridge 
spur to the arrow). Note that the 
Orange Volcanics (OV) are a 
discontinuous lens within the Platy 
Siltstone, beneath the Barite 
Mountain formation (Pd; see Note 
below).


c. The lower part of the Askin 
Lake section showing black 
graptolitic slate and a 
volcanic lens (v) of the 
Magundy formation overlain 
by brown platy dolomitic 
siltstone. Here the top of the 
Magundy formation is 
marked by a thick lens of 
white bedded dolostone.


d. Coral-rich volcanic breccia with 
interbedded dolostone, about 15 m 
above the base of the Twin Lakes 
section. This is a part of the Orange 
Volcanic member. The breccia is well 
bedded and contains carbonate in the 
matrix. The bedding character and 
the amount of carbonate varies 
considerably. The volcanics weather 
red or orange and are red and green 
on fresh surfaces.


M a g u n d y   Fm.


Note: at the time that photo-
graphs were annotated, the 
uppermost unit was considered 
Porcupine formation. In the text 
however, Porcupine formation is 
restricted to Porcupine syncline. 
Exposures in Ragged Peak area 
are therefore re- assigned to 
Barite Mountain formation - Ed.








f


e-A


e-B


g


h


e-A. Favosites 
and crinoid col-
umnals (arrow-
heads) in ankeritic 
volcanics at the 
base of the Twin 
Lakes section are 
characteristic of 
the Orange Vol-
canics member.


 
e-B. Typical 
Orange Volcanics  
flow rock contains 
calcite in vesicles 
and veinlets (coin 
is 2.3 cm in 
diameter).


f. Volcanic breccia of the Orange Volcanics near the 
Hoole River section consists of chloritized volcanic clasts 
with a few slabs of dolomitic siltstone (s) and some corals 
(c). Irregular shaped white spots represent carbonate 
cavity fillings. The coin (centre) is 2.3 cm in diameter.


g. The top of the Orange Volcanics member 
includes bedded rocks in which abundant coral and 
crinoid debris are mixed with volcanic clasts in a 
coarse sand-sized matrix of volcanic and lime 
sand. Lighter patches represent the calcareous 
bioclasts and the darker ones are volcanic. Tabular 
Favosites colonies are in growth position in the 
calcareous layer beneath the hammer head.


(F) 


h. The Platy Siltstone formation is dominated 
by brown weathering dolomitic siltstone that is 
commonly thin bedded and well laminated and 
cross laminated (near Askin Lake). The coin is 
2.3 cm in diameter.


Figure 21 e, f, g and h: Photographs of Platy Siltstone formation and the Orange Volcanic 
member (Askin group, cont’d.)
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Figure 22 a, b, c, d and e:  Photographs of the Porcupine and Barite Mountain formations (Askin group)


a. The lower dolomitic mudstone member of the Porcupine 
formation (Pd) above the Porcupine thrust (PT). The member 
is about 200 metres thick and is overlain by orangy buff 
weathering, sandy dolostone (Psd). The sandy dolostone bed 


(a) grades laterally into the dolostone through the loss of its 
detrital quartz. This bed is lithologically like the sandy 
dolostone member and shows that the two facies interfinger.


b. Medium- to thin-bedded brown weathering, silty 
dolostone to dolomitic siltstone is overlain by 
massive, light grey weathering, vuggy, laminated 
dolomite. These two rock types characterize both 
the Porcupine and Barite Mountain formations.


c. Well bedded light grey dolomitic mudstone of the Porcupine 
formation. This is the lowest member of the Porcupine forma-
tion in Hoole River section 2.


d. Light grey dolomitic mudstone of the lowest 
member of the Barite Mountain formation in Hoole 
River section 1. Thicker beds are about one metre 
thick. This is the commonest rock type in the 
Porcupine and Barite Mountain formations.


e. The Orthoquartzite member of the Porcu-
pine formation in the Porcupine Creek section 
resembles quartz sandstone in the Hogg 
formation.


a


b


c


d


e
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f. Syneresis cracks at the top of 
a dolomitic mudstone bed of the 
Porcupine formation indicate 
subaerial exposure during 
deposition. Such dessication 
features are common in the 
dolomicrite of the Porcupine 
formation and imply deposition 
in the supratidal zone. The coin 
is 1.8 cm in diameter.


g. Fenestral (birds-eye) structure in discontinuously laminated dolomitic mudstone 
of the lower member of the Porcupine formation. Such coelescing, irregular, 
carbonate-filled cavities indicate that algae covered the sediment surface during 
deposition. When covered by newer sediment these algae decomposed, leaving 
spaces later filled with sparry carbonate. The structures indicate intertidal 
depositional environments. The coin is 2.3 cm in diameter.


h. Discontinuous cryptalgal lamination in light grey 
dolomitic mudstone of the lower member of the 
Porcupine formation. Stylolites are the irregular 
sharp lines parallel and perpendicular to bedding.


I. Discontinuous cryptalgal 
lamination is common in the light 
grey dolomitic mudstone of the 
Porcupine and Barite Mountain 
formations. Such laminae imply 
low-energy intertidal deposition.
The coin is 2.3 cm in diameter.


Figure 22 f, g, h, I, j and k: Photographs of the Porcuine and Barite Mountain formations (Askin group, con’t.)


 j. The Porcupine measured section consists of light    
grey dolomitic mudstone (A) successively overlain by 
orange silty mudstone (B), the upper grey dolomicrite 
(C), yellow sandy dolostone (D), orthoquartzite (E),and 
the upper yellow dolmicrite (F). A small fault (f) offsets 
the sequence. The Orange Volcanics member (not 
visible) underlies this succession. 


k. The Magundy Formation (M) contains lenses of volcanics (v) 
and dolostone. It is overlain by brown weathering Platy Siltstone 
formation (PS) and by the Orange Volcanics (OV) with a local 
dolostone (d) at its base. Above the unconformity (U) lies thick 
bedded light grey dolostone (Pd) and buff weathering, medium 
bedded sandy dolostone (Psd) of the Porcupine formation. A 
small fault cuts diagonally across the sequence. Southward view 
near Hoole River section 2.


f g


h


I


j k
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Figure 23 a, b, c and d.  Photographs of the Hogg formation ( Askin group)  


a. A north facing cirque 
132°00'W exposes subdivisions and lateral 
variability within the Askin group. From the 
base up is: 50 m of brown weathering, thin- 
bedded dolomitic siltstone and fine grained 
sandstone (A); 15 m of buff weathering silty 
dolostone (B); 20 m of pale buff thick 
bedded dolmicrite (C), 40 metres of buff, 
thin-bedded dolomitic sandstone (D); 30 m 
of black weathering, thick-bedded ortho-
quartzite (E); 15 m of buff sandy dolostone 
(F), and 30 m of orange-buff, thin-bedded, 
dolomitic sandstone (G). 
     Units A and B are mapped together as 
the Platy Siltstone formation, and the other 
members comprise the Hogg formation. 
Note the lateral variation in members E, F 
and G. Unit C is distinctive and generally 
mappable, and it is taken as the lowest 
member of the Hogg formation. Members D, 
E, F and G are laterally gradational 
according to the proportion of detrital quartz 
and dolomite. Steep faults with minor 
displacement are common in this area. 


at 61°21'N; 


b. A n
m high; 5 km north of the inlet to Moss 
Lake, exposes members labelled as in 
Figure 23a. Units A and B comprise the 
Platy Siltstone formation while C, D, E and 
F belong to the Hogg formation. Note the 
lateral thickness and facies changes . Hogg 
Fault-2 is labelled f1; f2 is of minor vertical 
displacement. 


orth-facing cirque headwall about 300 


c. This northeast facing ridge about one km 
north of Mount Hogg reveals a succession 
that includes Platy Siltstone (about 150 m 
thick) and Hogg  (about 120 m thick) 
formations. Members of the Hogg formation 
are a buff dolomitic mudstone (C), dark 
orangy buff, thin bedded, dolomitic 
sandstone (D), and black weathering, thick 
bedded orthoquartzite (E). Note that the 
buff dolostone (C) wedges out, presumably 
because (D) is laid unconformably across it.


d. Well bedded orthoquartzite of the Hogg 
formation, a few kilometres south of Indigo 
Lake.  Bedding slopes gently to the left. 
Quartzite is a small component of the 
Porcupine formation but predominates in 
the Hogg formation.


a


b


c


d
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g-1, g-2. Two examples of vertical burrows, common in the Hogg formation of quartz filled cavities in 
dolomitic sandstone. Generally observed only in the dolomitic sandstone such borings may be 
unrecognized in quartzite because they lack compositional contrast. For scale the coin is 2.2 cm; 
the lens cap is 4.5 cm diameter.


e. Symmetrical ripple marks on a bedding surface 
of quartz sandstone near Mount Hogg. These are 
common in the Hogg formation and imply marine 
beach or active intertidal conditions. Coin is 2.0 cm 
diameter.


f. In thin section the orthoquartzite from the Hogg 
formation shows that quartz grains are well 
rounded and monocrystalline, with high sphericity. 
Grains are cemented by quartz. Crossed nicols; 
width of view is 4.5 mm.


h. Dolomitic sandstone of the Hogg formation 
commonly shows well developed crossbeds, 
emphasized by differential weathering. Foresets 
are up to a metre thick although in this example 
the lower set is just 15 cm thick. Variable 
dolomitization results in lateral gradation from 
sandy dolostone to dolomitic sandstone and 
orthoquartzite. The coin is 2.2 cm in diameter.


Figure 23 e, f, g and h:  Photographs of the Hogg formation (Askin group, con’t.)
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Figure 25. Palinspastic reconstruction of Silurian and Lower Devonian carbonate platform edge in 
the northern Canadian Cordillera, prior to dextral movement of the Tintina-Northern Rocky Mountain 
fault (dotted line). Quartz sand of the Hogg formation on Cassiar platform may have moved north-
west along the platform edge with longshore currents.The platform area comprises the Porcupine, 
Barite Mountain and Hogg formations of the Pelly Mountains and the Sandpile Group of the Cassiar 
Mountains; outer shelf equivalents are the Nasina formation and Harvey group.


                 Figure 24. 
Orientation of foreset beds in the 
Hogg formation at Mount Hogg. 
Opposing directions  reflect 
incoming and outgoing tidal 
currents in a shallow depositional 
environment.
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Figure 26 a, b and c: Photographs of the Nasina formation (Askin group)


a. About 350 metres of graphitic quartzite and siltstone with 
interbedded limestone (ls) of the Nasina formation is well 
exposed just west of Quiet Lake map area at 61º38'N; 
134°04'W. The sedimentary rocks are structurally overlain by 
serpentinized peridote of the Anvil allochthonous assemblage. 
Note that the tectonic contact is sub-parallel to horizontal 
bedding. The boxed area is shown in b).


b. Contact  between 
serpentinized peridotite and 
graphitic quartzite and 
limestone of the Nasina 
formation. Close-up view of 
cliff face outlined in a).


c. The Nasina formation is 
dominated by dark grey 
graphitic sandstone (gs) 
and siltstone with lenses of 
blue grey limestone (ls). 
This outcrop is near Quiet 
Lake.


b


a
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Figure 28. Structural and stratigraphic relations of Askin group units above the Ram thrust 
exposed on the divide between Ram Creek and McConnell River (looking southeast from 
about 61°41'N 132°38'W, in map area 105F/10). The topographic relief is about 500 m. 
      The Ram thrust places the Askin group on the Felsic Volcanic (FV) formation. Two small 
faults, presumably subsidiaries of the thrust, are also visible. Three hanging-wall blocks 
(indicated by the numbered boxes) contain portions of the Askin group succession: Platy 
Siltstone formation (PS), overlain by members of the Barite Mountain formation: light grey 
dolostone (Bd), dolomitic sandstone (Bds) and sandy dolostone (Bsd). These are overlain by 
the Upper Devonian to Mississippian Black Slate formation (BS). 
       Note the different thickness of the members of the Barite Mountain formation in the three 
hanging wall fault blocks. For example, the grey dolostone is about 25 m thick in block 1, 
about 100 m in block 2, and thins from 100 m to 50 m in the third block. Furthermore, note that 
about 300 m of the Barite Mountain formation is cut out under the Black Slate formation in 
block 1. This is considered to be a stratigraphic, not structural, omission. It shows at least 
local unconformity beneath the Black Slate formation (white dotted contacts).


Figure 27. The Grey 
Limestone formation 
(GLM) overlies dolomitic 
sandstone of the upper 
Hogg formation (Hds) at 
6l°21'30"N; 13l°59'W. The 
limestone, about 40 m 
thick, is conformable with 
the Hogg and Black Slate 
formations. It is overlain 
near here by the Black 
Slate formation.
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Figure 29. Age range of units in the Askin group and the Danger formation, based upon 
fossil collections.
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Figure 31. Correlation of the stratigraphic units of the northern Rocky Mountains 
with the Askin group [ .


 
original figure]
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Figure 32 a, b and c:
Photographs of the Harvey group


a. Bedding surface of phyllite from 
the Ankeritic Slate formation. The 
spots (some outlined) are rusty 
weathering ankerite, locally with 
minor (relic?) pyrite. The linear 
"ripples" are produced by 
interference of small kink folds with 
ankerite knots. The folds, outlined 
by micas, slope diagonally 
downward to the right. 
Coin is 1.7 cm in diameter.


b. Thinly interlaminated silty 
ankerite and ankeritic spotted 
slate are common and most 
diagnostic lithology of the 
Ankerite Slate formation. In this 


view the ankeritic layers (a) 
weather orange, while slate 
laminae are grey with rusty 
spots. Match (for scale) is 3 cm 


c. Black platy limestone is the characteristic 
lithology of the Danger formation. This distinctively 
laminated grey graphitic micrite is near Mount 
Ross.


a


b


c
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d. Aerial view l  Tintina fault south of the big bend in Hoole River 
(Finlayson Lake map area). The Ankeritic Slate formation (AS) is about 2300 m thick and dips 
northeast (to the right). It is probably repeated by faults (F; black lines). The Orange Slate member 
(OS) lies directly northeast of St. Cyr fault (F F F ). 


ooking northwest, sub-parallel to


Figure 32 d and e:  Photographs of the Harvey group (con’t.)


e. Aerial view looking southeast near Halfmoon Lake; the width of the view in the middle distance is 
about 3 km. These ranges along the Tintina fault are dominantly shaly and in that sense transitional to 
the Harvey group, but the Barite Mountain formation and Grey Limestone formation contain carbonate. 
Beds dip steeply and are cut by two faults: the St. Cyr fault (F), and one of the Hoole faults (f f f). 
Between the Tintina and St. Cyr faults is the Orange Slate (OS); in the next fault slice are remnants of 
the Barite Mountain formation (B) and Black Slate (BS). 
       In the widest block the entire succession from Ordovician through early Mississippian is 2300 m 
thick. Platy Siltstone (PS) and Barite Mountain formation (B) are overlain by orange weathering sandy 
dolostone (Bo) and dolomitic mudstone (Bw), a prominent light coloured marker. This is overlain by the 
Grey Limestone (GL), Black Slate (BS), and Cherty tuff (CT) formations. The valley on the right is 
underlain by a splay of the Hoole fault.
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a


b c


Figure 35 a, b and c: Photographs of Felsic Volcanics formation (Seagull Group)


a. Ketza fault-8 (Fault) juxtaposes a sequence of the Groundhog (G), Barite Mountain (B), and 
Black Slate (BS) formations, with Felsic Volcanics. The volcanic formation was measured on 
the northwestern ridge (s). The well bedded, resistant volcanics are mostly tuffs and breccia 
with lesser interbedded slate and limestone. View is eastward toward the peak at 61°36'N; 
132°22'W, showing about 650 m of topographic relief. 


b. A thin section of crystal tuff of the Felsic 
Volcanics formation reveals a microcline 
phenocrystsurrounded by sericitized, fine 
grained, felsic groundmass. The field of view 
represents 3 mm, under cross-polarized 
illumination.


c. A large grain (outlined) of hornblende 
pseudomorphed by small actinolite 
crystals. Other crystals are twinned 
perthitic feldspar, some of which are 
sericitized. From the syenite body between 
Seagull Creek and McConnell River. View 
about 3 mm wide; crossed polarized light.
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Figure 36. Correlation of the 
Seagull group and Starr 
formation with strata in the 
northern Rocky Mountains 
[original figure].FM
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a. View to the southwest of upper Paleozoic and Mesozoic strata at the boundary between 
Quiet Lake and Finlayson Lake map areas, southwest of the St. Cyr fault. In the foreground 
phyllite of the Ram Formation (R) is overlain by lenses of dolomite of the Barite Mountain 
Formation (B) and by the Black Slate formation (BS). Both these contacts are possibly 
disconformable  because the Platy Silstone is not observed between them. Beyond the Hoole 
fault is a stratigraphic succession through the Black Slate (BS), Cherty Tuff (CT), Starr (S) and 
Hoole (H) formations. The outcrop of the Starr formation shown in Figure 38b is indicated; 
Figure 39a is also in this area.


b. Thin bedded brown siltstone and dark brown 
silty shale is characteristic of the Starr 
Formation. This outcrop is fossil locality 85, 
where Early Permian conodonts were 
recovered. About 70 m of section is visible; 
location shown in Figure 38a. 


 c. Non-calcareous brown argillaceous siltstone 
and silty shale in which the thin lamination is 
thoroughly disrupted by burrowing, characterizes 
most of the Starr formation. Quartz- and calcite-
filled veinlets are also visible. Coin is 1.8 cm 
diameter. From the outcrop shown in Figure 38b.


Figure 38. a, b and c: 
Photographs of the 
Starr formation


Fig. 38b
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b. The Cherty Tuff  (CT), Starr (S), and Hoole formations are labeled in this southeast 
view along strike 4 km north of Mount Green. Note the recessive nature of these rocks and 
the disharmonic folds in the Hoole formation.


(H) 


a. Southward view of a section through the upper part of the Black Slate (BS), Cherty 
Tuff (CT), Starr (S), and Hoole (H) formations. In this recessive sequence the Cherty 
Tuff is most resistant. Each unit is folded disharmonically between its contacts, but at 
map scale each retains integrity. From near St. Cyr Fault, about five km west of the 
boundary between Quiet Lake and Finlayson Lake map areas. This black-and-white 
photo does not show the colour contrast in weathering appearance of the units: From 
the base up they are: black, orange, brown and buff.


Figure 39 a, b: Photographs of the Hoole formation


b


a
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Figure 39 c, d and e: Photographs of  the Hoole Formation. 


c. Thin bedded, silty limestone and 
calcareous to dolomitic siltstone 
characterizes the Hoole formation. 
The darker limestone layers 
weather grey, the lighter siltstone 
yellow buff. The limy beds are 
bioturbated extensively; note the 
cylindrical horizontal silt-filled 
borings (arrowheads). The siltstone 
has low amplitude wavy laminae 
and is locally cross-laminated. This 
outcrop lies beneath the McNeil 
klippe 2 km east of the Nisutlin 
River. Coin is 2.0 cm diameter.


d. Fine grained calcareous sand-stone is common 
in the Hoole formation; note crossbedding. The pen 
(lower right) is 15 cm long. 


e. Sandy grey limestone, with 
phosphatic pellets (dark grey, rounded 
to oval), is locally prominent in the 
Hoole formation. Note the calcite-filled 
extension fractures. Notable outcrops 
are on the southwest slope of Mount 
Cook, and between the Hoole fault 
and St. Cyr thrust near the boundary 
between Quiet Lake and Finlayson 
Lake map areas. Coin is 1.7 cm 
diameter.
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Figure 40. Correlation of the Hoole formation with time-equivalent units in the northern 
Canadian Cordillera [original figure].
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a


b


c


d


e


c. Flaser fabric of mylonite of the Nisutlin 
allochthon in a specimen from near Grass 
Lakes. The rock consists mostly of quartz 
and sericite.


d, e. Thin sections (left: plane light illumination, 
right: cross-polarized) from two samples of 
mylonite schist of the Nisutlin allochthonous 
assemblage to illustrate the variation in grain 
size and the flaser fabric, even on small scale.  
The field of view is 2 mm across. 


a. Amphibolite gneiss 15 km west of Grass 
Lakes shows the well developed flaser fabric 
typical of the upper Mink complex. The fabric 
reflects penetrative ductile flow, defined by 
laterally discontinuous alternate laminae of 
quartz-feldspar, amphibole and biotite.  
Similar fabric is displayed by quartz-mica 
schist, micaceous quartzite, limestone, and 
granitic and granodiorite gneiss of the 
Nisutlin and Simpson allochthons.
Coin is 1.7 cm diameter.


b. Chlorite granodiorite gneiss (Simpson 
allochthon in Fyre klippe) shows folded 
compositional laminae, which are the ductile 
fabric of the flaser granodiorite. In some 
places the flaser fabric is folded and partly 
transposed on a newer crenulation foliation. 
The degree of transposition of the flaser by 
the newer foliation varies, and in places the 
later fabric is as prominent as the older.


Figure 41 a, b, c, d and e: Photographs of fabrics in the allochthonous rocks
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plane light polarized light


a


b-1 b-2


Outcrop (a) and thin section (b) of sandstone 
with mylonite clasts from the northwestern-
most of the McNeil klippen. This texturally 
immature rock is traced laterally into 
cataclastic rock that resemble its own 
detritus. Note the heterogeneity of clasts and 
their textural immaturity; they include granitic, 
volcanic (v), limestone (l) and mylonite (m) to 
mylonite schist protolith and range in size. 
(Coin in centre is 1.8 cm diameter; 
 thin- section views are 1.5 mm across).


Figure 43. Pressure-temperature 
diagram to contrast the conditions 
of peak metamorphism of the 
allochthonous assemblages (A) 
and the Big Salmon and Mink 
complexes (B).


Figure 42 a, b: Photographs from a McNeil klippe
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a. View north-northwest toward Twin 
Mountain, showing strata repeated by the 
Fox Creek thrusts. About 650 m of the non-
calcareous Pass Peak formation and 750 m 
of the overlying limestone dominated 
McConnell River formation are visible. Two 
lenses of secondary dolostone (d) show in 
this view. Beneath the Pass Peak formation 
the rocks are metamorphosed progressively 
down section and the boundary between the 
Pass Peak and the Big Salmon complex 
(below picture) is a metamorphic front, not a 
stratigraphic contact.


b. Cut specimen of typical gneiss from 
around the Big Salmon batholith. The 
darkest mineral is biotite; quartz and 
plagioclase are the light coloured streaks in 
the foliation. This rock appears to grade 
through less foliated types to structureless 
quartz monzonite of Big Salmon Batholith.  
Canadian penny is 1.8 cm diameter.


c. Sawn slab of gneiss of the Big Salmon 
complex: the left half was stained. Note the 
fabric of the rock and the ragged texture of 
most mineral grains, in contrast with 
relatively equant grains in the augen gneiss 
of the Mink complex (Fig. 45). Potassic 
feldspar crystals (K, k) are outlined; 
remaining white grains are plagioclase and 
the medium grey is quartz. The darkest 
ragged grains are biotite (b).Canadian nickel 
is 2.0 cm diameter.


d. Thin section of cordierite-garnet-biotite-
muscovite-quartz schist. The specimen is of 
the Big Salmon complex, 9 km south of Big 
Salmon Range and 8 km north of the edge 
of Dycer Creek stock. The irregular cordierite 
knot in the centre of the picture encloses 
small garnets (black), mica (needle-shaped), 
and quartz (light grey). Muscovite and biotite 
are wrapped around it. View is 5 mm wide, 
under crossed polarized light.


Figure 44 a, b, c and d:  Photographs of the Big Salmon complex
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Figure 45. Photographs of augen gneiss of the Mink complex 


 c. The fabric is very clear  
because feldspars are smaller 
and fewer than in examples 
above; they are lacking in 
some zones (e.g. between 
arrows). The hammer handle 
is about  3 cm across.


a. and b. Two views of the 
augen gneiss of the Mink 
complex showing variation in 
size and proportion of 
feldspar and the perfection 
of the ductile fabric. 
     Feldspar grains are 
commonly 3 cm long, with 
biotite and muscovite 
wrapped around them. The 
rock is locally so quartz-poor 
that it approaches syenite in 
composition. 
Hammer handle (for scale) is 
35 cm long; Canadian 
quarter is 2.2 cm in diameter.


a


b


c
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Figure 46. Distribution of Upper Cretaceous and Tertiary granitic rocks, distinguished by their
    degree of discordance, relative freedom from inclusions, and associated metamorphic rocks
          where the degree of metamorphism is related to their relative depth of emplacement.
               K-Ar age determinations are indicated. The histogram shows cluster between 100 to 85 Ma.
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 a. View southwest towards the Tintina 
stock. The mountain in the foreground 
is underlain by orange weathering, limy 
slate of the Ram formation. It is cut by 
a fault (F). Further back are the same 
beds on the far side of the Ings River 
fault (IRF). The highest and most 
resistant peaks are the hornfelsed 
Ram formation, not the granite. The 
hornfels is about three kilometres wide 
on the north side of the stock, but on 
the south side, where the Ketza group 
is exposed, it is narrower. The relative 
ease with which the Kechika Group is 
converted to hornfels reflects its limy, 
argillaceous composition. The low 
ground in the distance is the Nisutlin 
plateau.


b. The sharp contact between 
hornfels (Hf) and quartz monzonite 
(Qm) at the narrow, western part of 
the Black River batholith. The 
photo illustrates the lack of mixing 
across the contact. Bedding in 
hornfels is truncated at the contact 
(a bed is traced out at ‘b’. Sharply 
transgressive relations like these 
are common around the smaller 
plutons, and contrast with the 
migmatitic margins of the large 
batholiths.


c. Southward view of the White 
Creek stock (Qm), about two 
kilometres across. Note that the 
most resistant rocks are baked 
hornfels around the intrusion. The 
plug cuts the Cloutier (c) and Barite 
Mountain (b) formations, and it also 
truncates the Seagull Thrust (ST). 
The Cloutier formation in this view 
is resistant dark green basalt.


bb


a


b


c


Figure 47 a, b and c: Photographs of late tectonic plutonic rocks
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 d. Megacrystic quartz 
monzonite from Nisutlin 
batholith. Note the granitic 
texture, without discernible 
fabric. The rock is fresh and 
its feldspars are pink. 
Canadian quarter is 2.3 cm 
diameter.


e.  A sawn (right) and stained 
(left) specimen of quartz 
monzonite from the southwest 
arm of Nisutlin batholith, 
southeast of Nisutlin River. 
The rock has subhedral  
feldspar megacrysts to 8 cm 
long, but this surface 
illustrates the granitic texture 
of the matrix. Potassic 
feldspar is outlined on the left; 
quartz is medium grey, and 
albite-oligoclase is white. On 
the right quartz is dark and 
feldspars are grey. Canadian 
nickel is 2.0 cm diameter.


 f.  Quartz monzonite from the 
Quiet Lake batholith illustrates 
the texture of porphyritic rock. 
The specimen on the left was 
stained; that on right is the 
sawn surface. Potassic 
feldspar (K, k) is outlined; 
quartz grains (q) are anhedral, 
equant and medium grey. The 
small black irregular crystals 
are biotite; oligoclase is white.
Canadian nickel is 2.0 cm 
diameter.


Figure 47 d, e and f: Photographs of late tectonic plutonic rocks (con’t.)
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