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Abstract 
The bedrock geology of two areas in east-central Saskatchewan was mapped at 1:20 000 scale as part of the 
La Ronge ‘Horseshoe’ project. The 80 km2 Clam Lake area is located within the historic ‘Birch Rapids straight 
belt’, within the southeastern Rottenstone Domain; the 140 km2 Trout Lake area straddles the boundary between 
the Rottenstone Domain and the Glennie Domain, located to the east. These map areas lie to the south and north, 
respectively, of the 2012 bedrock mapping at Black Bear Island Lake.  

Steeply dipping, highly strained granitoid gneisses on the east side of Clam Lake are similar lithologically to the 
isotopically evolved syenogranitic gneisses previously identified at Black Bear Island Lake, 30 km to the northeast. 
Both occurrences of granitic gneisses are tentatively interpreted as being of Archean age and are separated from 
Orosirian-aged psammopelitic to pelitic migmatites of the Birch Rapids assemblage to the west by a zone of high 
strain. Anatectic melt sheets cut the Birch Rapids assemblage and are also locally mylonitized. The eastern margin 
of the granitic gneisses in both locations is also marked by high strain and juxtaposes diatexitic rocks of uncertain 
derivation. 

Trout Lake is to the northeast of, and adjacent to, Black Bear Island Lake. Syenogranitic gneisses underlie the 
western margin of the Trout Lake map area and have been mylonitized. To the east of the granitic gneisses, a 
kilometre-scale, south-plunging, F3 synform folds migmatitic sedimentary rocks of the Crew Lake assemblage, 
which were intruded by circa 1844 to 1838 Ma megacrystic monzodiorite to granite of the Rachkewich Lake pluton. 
The F3 synform is truncated by the mylonitic syenogranitic gneisses and the rocks contained in the synform do not 
reoccur to the west. The granitic gneisses themselves are not folded by the F3 structure and have not been identified 
in the western Glennie Domain. 

Based on the new mapping, some preliminary conclusions are that: a) the syenogranitic gneisses are continuous for 
at least 50 km and are confined to the east side of the Rottenstone Domain; b) the mylonites on the east side of the 
syenogranitic gneisses are younger than F3 folding, although they likely have an earlier history; and c) a significant 
lithological and structural break exists along the eastern contact of the syenogranitic gneisses.  

Keywords: Rottenstone Domain, Glennie Domain, Archean, Paleoproterozoic, Reindeer Zone, bedrock mapping, 
granitic gneiss. 

1. Introduction and Previous Work 
This is one of several companion papers about the progress of work on the La Ronge ‘Horseshoe’ project (Figure 1) 
(Maxeiner, 2014a; Maxeiner and Morelli, 2014; Maxeiner et al., 2014). For a detailed introduction and overall 
objectives of the Horseshoe project, please consult Maxeiner, Rayner and Creaser (2013) or earlier papers (e.g., 
Maxeiner and MacLachlan, 2010; Maxeiner, 2011; Maxeiner and Kamber, 2011; Maxeiner and Fischbuch, 2012; 
 

1 Saskatchewan Ministry of the Economy, Saskatchewan Geological Survey, 200 - 2101 Scarth Street, Regina, SK    S4P 2H9. 



Maxeiner et al., 2012; Maxeiner, Matthews and Morelli, 2013). In this final year of the project, a number of key 
areas were visited in order to provide answers to some of the outstanding questions and to facilitate the production of 
a final compilation map of the Horseshoe project area. This paper summarizes preliminary results from work 
completed in two separate areas that are thematically related.  

Figure 1 – Regional geology of the western Reindeer Zone, showing location of 2010-2014 La Ronge Horseshoe mapping 
projects. Index map abbreviations: ED – Ennadai Domain, FFD – Flin Flon Domain, GD – Glennie Domain, KD – 
Kisseynew Domain, LRD – La Ronge Domain, MD – Mudjatik Domain, PLD – Peter Lake Domain, RD – Rottenstone 
Domain, WB – Wathaman Batholith, WD – Wollaston Domain. 
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The Clam Lake area (Figure 1), encompassing 80 km2, was mapped during nine days in late July-early August 2014. 
Geologically, the area is located in the historic ‘Birch Rapids straight belt’, which represents the southeastern 
component of the Rottenstone Domain. The map area also includes a sliver of the Glennie Domain at its eastern 
extent. Clam Lake lies on strike and approximately 30 km southwest of the central portion of the Black Bear Island 
Lake transect (Maxeiner and Fischbuch, 2012), where a unit of granitic gneisses of speculated Archean age was 
described and later found to be isotopically evolved (TDM=3.29 Ga; Maxeiner et al., 2014). Based on trends of 
aeromagnetic highs, the granitic gneisses can be traced from Black Bear Island Lake into the area between Clam 
Lake and Howard Lake, where rocks described as monzodiorite and hornblende granite (Forsythe, 1971, 1972; Coté, 
1994) were called the Ohaninyank pluton by Morris (1963). In contrast to observations made at Black Bear Island 
Lake, previous geologists working at Clam Lake (Coté, 1993, 1994; Schwerdtner, 1994) had concluded that the 
Ohaninyank pluton represents a late intrusion that postdated the deposition and folding of sedimentary migmatites to 
the west. Based on that interpretation, Maxeiner and Fischbuch (2012) had speculated that the Ohaninyank pluton at 
Clam Lake represented a correlative phase of the circa 1844 ±5 Ma (Maxeiner et al., 2014) Rachkewich Lake 
pluton, rather than being correlative with the proposed Archean granitic gneisses of the Black Bear Island Lake area. 
The Howard Lake shear zone is a northeast-trending, subvertical structure of ultramylonitic to protomylonitic 
granitoids that follows the eastern extent of the granitic gneisses. In order to clarify the nature, age and deformational 
state of granitoid rocks along the east shore of Clam Lake (i.e., the Ohaninyank pluton), the area was visited with the 
intention of collecting samples for Sm-Nd isotopic work and U-Pb age dating.  

In addition, a second area was selected to trace the granitic gneisses northeastward from Black Bear Island Lake. 
That area, centred on Trout Lake (Figure 1), is approximately 140 km2 in extent. Previous work at Trout Lake was 
completed by Morris (1960, 1963), who distinguished ‘biotite migmatite’, ‘biotite metasedimentary augen gneiss’, 
and ‘granodiorite’. A domain boundary between the Rottenstone and Glennie domains is currently drawn through the 
Trout Lake area, although it is unclear if it separates meaningful lithological components.  

Both newly mapped areas are of economic interest, as several copper and copper-nickel occurrences associated with 
mafic to ultramafic rocks are located in the southern half of the Rottenstone Domain. The western Glennie Domain 
has potential to host pelitic-mafic-type volcanogenic massive sulphide mineralization (Franklin et al., 2005), and has 
small bodies of mafic intrusions that could host copper-nickel occurrences. In addition, the detailed characterization 
of potential Archean inliers in the Reindeer Zone has important implications for diamond exploration and for 
understanding the plate tectonic history of the Trans-Hudson Orogen. 

2. Clam Lake Area 
The Clam Lake area (Figure 2) is dominated by an extensive sequence of migmatitic sedimentary gneisses (Birch 
Rapids assemblage) and by a narrow belt of granitic gneisses. Units of both of these rock packages have been 
described in detail by Maxeiner and Fischbuch (2012) and detailed unit descriptions are also contained on one of the 
1:20 000-scale map separates that accompanies this paper (Maxeiner, 2014b). Therefore, the following descriptions 
of the main units will be brief and only highlight some of the key features and relationships. 

a) Description of Main Units2  
Proposed Archean gneisses underlie the area between Clam Lake and Howard Lake, where they occupy a 2-
kilometre-wide belt. They equate to units first mapped by Maxeiner and Fischbuch (2012) in the Black Bear Island 
Lake area located about 25 km to the northeast. Two units have been distinguished: a central unit of augen 
syenogranite and granitic gneiss (unit AGr), and a more deformed equivalent syenogranitic gneiss on the margins 
(unit AGg). The least deformed and migmatized version of unit AGr is a relatively homogeneous augen syenogranite 
(Figure 3A) that was derived from a very coarse-grained plutonic rock. It locally contains centimetre-scale K-
feldspar augen and up to 15% mafic aggregates consisting of hornblende and biotite; poikiloblastic garnet is locally 
present (Figure 3B). Decimetre-scale mafic and felsic dykes crosscut locally. The syenogranitic gneiss (unit AGg) 
represents the more highly strained and partially melted margin to unit AGr. It is derived from the same plutonic 
precursors, and contains transposed varieties of the mafic and felsic dykes (Figure 3C). It contains up to 30% in situ 
neosome, consisting of granitic leucosome and biotite-rich melanosome that has also been transposed, and is 
heterogeneously deformed, giving rise to local porphyroclastic mylonites (Figure 3D). 

2 Descriptions of plutonic and metasedimentary rocks follows the IUGS classification of igneous rocks (Streckeisen, 1976) and an ‘in-house’ 
classification of metamorphosed clastic sedimentary rocks (Maxeiner et al., 1999), respectively. A ‘metamorphic colour index’, based on the 
percentage of mafic minerals in a metamorphosed rock, was used in the field to distinguish between mafic (>35), intermediate (35 to 15) and 
felsic (<15) variants of volcanic and plutonic rocks. As all of the rocks in the Clam Lake and Trout Lake areas have been metamorphosed under 
middle to upper amphibolite facies conditions, the prefix “meta” is omitted in the discussion of rock types. Discussion of migmatitic rocks and 
their textures follows the classification of Sawyer (2008). 
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Figure 2 – Simplified bedrock geology of the Clam Lake area. 
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Figure 3 – Examples of rocks of assumed Archean age from the Clam Lake area. A) Well foliated, homogeneous 
syenogranite derived from a seriate-textured, coarse-grained plutonic rock; station RM14-10-006, UTM 460378 m E, 
6130802 m N. B) Close-up of a gneissic syenogranite with poikiloblastic garnets; station RM14-13-004, UTM 459040 m E, 
6127178 m N. C) Transposed mafic (white solid arrow) and felsic (white dashed arrow) dykes within granitic gneiss of 
assumed Archean age; note that lichen (near scale card) is similar in colour to the felsic dyke; station RM14-10-008, UTM 
460147 m E, 6131136 m N. D) Mylonitic granitic gneiss with variably deformed granitic leucosome; station RM14-10-009, 
UTM 460085 m E, 6131321 m N. 

Mixed psammitic and granodioritic gneiss (unit BMx) is a multicomponent unit that is interpreted to contain 
sedimentary and plutonic precursors. It occurs to the west of the proposed Archean granitic gneisses, within the 
Birch Rapids sedimentary assemblage. The unit contains a mix of mylonitized fine-grained and garnetiferous 
quartzofeldspathic rocks that contain up to 30% granitic leucosome and are interpreted as psammitic gneisses (Figure 
4A). It also includes layers of fine-grained, partly boudinaged amphibolite (likely representing relict mafic dykes), 
and metre-scale layers of magnetite-hornblende–bearing granodiorite gneiss containing up to 30% granitic 
leucosome (Figures 4B, 4C).  

The Birch Rapids assemblage includes three units of mixed psammitic (unit BPs), psammopelitic (unit BPsp), and 
pelitic migmatites (unit BPp). The assemblage comprises a highly strained, subvertically dipping belt of rocks, more 
than 7 km wide, that underlies all of Clam Lake (Figure 2). The three units are interlayered with each other on a scale 
of hundreds of metres, as well as on an outcrop scale (Figure 4D). These units are distinguished from one another by 
variable proportions of biotite, garnet and sillimanite; all contain ubiquitous graphite. Psammopelitic to pelitic rocks 
have higher proportions of granitic to granodioritic leucosome, with accompanying biotite-rich melanosome, than do 
psammitic rocks (Figure 4D), and locally grade into diatexite. All have been affected by heterogeneous strain with 
local development of porphyroclastic mylonites. 

Layers, up to hundreds of metres thick, of highly strained, megacrystic quartz monzonite (unit Qmz), granodiorite 
gneiss (unit Gdg), tonalite-granodiorite (unit To), gabbro (unit Ga), and diorite (unit Di) are intrusive into, and 
transposed within, the sedimentary gneisses of the Birch Rapids assemblage (Figure 2). It is possible that some of 
these intrusive rocks are highly strained variants of the 1865 to 1850 Ma Wathaman Batholith, which is exposed 
approximately 5 km to the west of the Clam Lake map area (Figure 1).  
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Figure 4 (opposite page) – Examples of rocks from the Clam Lake area. A) Psammitic gneiss with tightly folded (F2) layering 
(arrow) defined by S0/S1; also note transposed granitic leucosome (light-coloured layers) subparallel to axial plane of F2 
folds; these melt layers are only weakly foliated but have also been affected by isoclinal folding, so were likely emplaced 
during D2; station RM14-10-011, UTM 459877 m E, 6131402 m N. B) Granodiorite gneiss with granitic leucosome folded by 
F1 isoclinal folds and later close F2 folds; station RM14-10-001, UTM 458843 m E, 6128892 m N. C) Close-up of folding in 
photo B; note crosscutting S2 foliation. D) Interlayered psammitic (Ps) and psammopelitic (Psp) gneiss of the Birch Rapids 
assemblage with transposed in situ leucosome and lesser melanosome; station RM14-15-015, UTM 450772 m E, 6128379 m 
N. E) Pelitic diatexite with abundant homogenized leucosome and patchy centimetre-scale garnet-biotite–rich melanosome; 
station RM14-09-013, UTM 461628 m E, 6128903 m N. F) Mylonitic version of a pelitic diatexite; same outcrop as E. G) 
Layered and folded (F2) psammitic gneiss of the Birch Rapids assemblage; note two generations of leucosome: an older one 
that has been folded (G1) and a younger one (G2) that crosscuts the older; station RM14-11-002, UTM 457900 m E, 6126677 
m N. H) Migmatitic psammopelitic gneiss with well-developed leucosome and melanosome affected by F2 folding; station 
RM14-16-026, UTM 454058 m E, 6133598 m N. 

 

The youngest rocks of the Clam Lake area are all related to partial melting during peak thermotectonism and to post-
tectonic igneous activity. Pelitic diatexite (unit Dxt), which forms a narrow transposed unit at the western end of 
Clam Lake and a second more extensive unit north of Howard Lake (Figure 2), is interpreted to be the result of 
nearly complete in situ partial melting. The rock is characterized by the presence of >90% neosome consisting of 
about 75% granodioritic leucosome and 25% garnet-biotite–rich melanosome. Melanosome and leucosome in these 
rocks are more homogenized than in layered migmatites, with centimetre-scale patches of garnet and biotite 
surrounded by seriate-textured quartz and feldspar (Figure 4E). The paleosome (0 to 10% of the rocks) is made up of 
psammopelitic to psammitic rocks, which were less affected by partial melting. Mylonitization postdated the partial 
melting event and gave rise to local development of ductile, porphyroclastic and gneissic textures (Figure 4F). 
Leucogranite, leucogranodiorite (unit Lg) forms a transposed unit, several hundred metres thick, through the central 
portion of the Clam Lake area (Figure 2). These rocks are generally pink to pinkish grey, fine to coarse grained and 
locally pegmatitic, and always homogeneous and leucocratic, with less than 5% biotite and minor garnet. Although 
shown on the map only in one location, leucogranite is a common constituent within units of the Birch Rapids 
assemblage, where it may occur as injected, centimetre- to metre-scale, obliquely crosscutting leucosome. Unit Lg is 
interpreted as having been derived via partial melting and having been remobilized away from the source of melting. 

Granite pegmatite, leucogranite (unit P) forms small units and outcrop-sized dykes throughout the area. It is most 
commonly syn- to post-tectonic with respect to some of the latest ductile deformation and partial melting events. 

b) Structural Geology and Metamorphism at Clam Lake 
Structurally, the Clam Lake area is dominated by strongly developed, subvertical to steeply west-dipping fabrics and 
transposition of units. The area represents the eastern half of the Birch Rapids straight belt (e.g., Lewry et al., 1990) 
and is dominated by migmatitic gneisses of the Birch Rapids assemblage and injected partial melt sheets. The eastern 
margin of the straight belt is defined by the subvertical, north-northeast-trending granitic gneisses of proposed 
Archean age and by the Howard Lake shear zone (Figure 2). Structural elements (composite S1/S2 foliation) in the 
migmatitic psammopelite (Crew Lake assemblage) and diatexite units east of the Howard Lake shear zone have a 
different orientation, dipping moderately to the southeast. Foliation throughout the Birch Rapids straight belt is 
defined by alignment of mafic minerals and aggregates (mainly biotite and amphibole), flattening of quartz and 
feldspar, lit-par-lit leucosome-melanosome layers, and mylonitic fabrics. Rarely, a second, axial planar foliation 
defined by flattening of quartz and feldspar and alignment of biotite is observable in the cores of F2 folds (Figure 
4C). It is also in these F2 fold closures that earlier isoclinal folds are locally recognizable (Figure 4B). Otherwise, S1 
and S2 foliations cannot be easily distinguished and form a composite fabric. F2 folds are generally upright, close to 
isoclinal structures with subvertical, north-northeast-trending axial planes and doubly-plunging fold axes (Figure 
4H).  

The Howard Lake shear zone is presumed to be a D2 fault that had an early complex history. A moderately well-
developed stretching lineation within the shear zone, defined by elongation of constituent minerals within the granite, 
plunges shallowly to the north-northeast or south-southwest, likely inferring strike-slip displacement. Coté (1994) 
and Schwerdtner (1994) interpreted the kinematics of the shear zone as having an early sinistral history, with a later 
dextral overprint. This was tentatively confirmed by Maxeiner and Fischbuch (2012), although no kinematic 
indicators were observed during the 2014 field season at Clam Lake.  

Based on the deformational state of leucosome layers, there appear to be at least two generations of leucosome: one 
that predated or was coeval with D1, and another that was coeval with or postdated F2 folding. Generally, the older 
leucosome layers appear to be accompanied by melanosome, whereas the younger layers appear injected (Figure 
4G). The older partial melt layers are subparallel to amphibolite layers, interpreted as transposed gabbroic sheets and 
mafic dykes, which are locally crosscut by the younger leucosome.  
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3. Trout Lake Area 
Trout Lake is located on the Churchill River, just east and down-stream of Black Bear Island Lake, which was 
mapped by Maxeiner and Fischbuch (2012). The Trout Lake area (Figure 5; Maxeiner, 2014c) is dominated by 
plutonic rocks. The western third of the area consists of granitic gneisses related to the proposed Archean rocks, 
which were also mapped at Clam Lake (see above) and which represent the eastern extent of the Birch Rapids 
straight belt. The eastern two thirds are predominantly underlain by monzonitic to granitic rocks of the circa 1844 ±5 
Ma Rachkewich Lake pluton (Maxeiner et al., 2014), which intrude minor psammitic to psammopelitic units of the 
Crew Lake assemblage.  

a) Description of Main Units 
A detailed legend for the Trout Lake area can be found in Maxeiner, 2014c. Here, only some key units are described 
in detail, whereas others will only be summarized.  

The proposed Archean granitic gneisses that underlie the eastern part of the Clam Lake area and that were previously 
described in the eastern Black Bear Island Lake area (Maxeiner and Fischbuch, 2012), are found on the western side 
of the Trout Lake map area. The syenogranitic gneiss (unit AGg) is a partially melted, mylonitic equivalent of an 
originally relatively homogeneous seriate-textured syenogranite. The granite contains centimetre-scale K-feldspar 
augen, transposed in situ melt layers, variably mylonitized (Figure 6A) and boudinaged amphibolite layers (Figure 
6B) likely representing dismembered mafic dykes, and younger, injected leucogranitic partial melt layers. Because of 
the variable components, outcrops of the syenogranitic gneiss locally take on a heterogeneous appearance in outcrop 
(Figure 6B). 

Supracrustal rocks of unknown affinity and age underlie a relatively small portion of the eastern two thirds of the 
Trout Lake area. They occur as sheets, up to several hundred metres thick, that are continuous along strike for 
several kilometres. A unit of amphibolite and mafic volcanic rocks (unit Mv) is found east of Byers Bay. These 
greenish-grey to greenish-black rocks are generally fine grained and locally weakly layered. Hornblende, 
accompanied by minor diopside and garnet, are the predominant mafic phases, together accounting for about 50 to 
70% of the rock. Xenoliths of amphibolite, likely derived from mafic volcanic rocks, are observed in the bounding 
Rachkewich Lake pluton, which suggests that the supracrustal rocks are older. In several outcrops, the amphibolite 
was observed in spatial association with metre-scale layers of feldspathic quartzite (Figure 6C) and quartzite (unit 
Qz). This rock is light grey, fine to medium grained and internally layered on a scale of centimetres; it contains 70 to 
90% quartz, the rest of the rock being composed of feldspar and <5% biotite. A unit of migmatitic pelite and derived 
diatexite (unit Pp) occurs just east of Birch Rapids, from where it extends northeastward along the western shore of 
Trout Lake. The pelite contains 25 to 30% biotite and garnet, with minor sillimanite. It is unclear if these pelites, 
which are generally strongly foliated to mylonitic because of their proximity to the Howard Lake shear zone, are 
related to the Crew Lake assemblage or to the amphibolite-quartzite succession described above. 

The Crew Lake assemblage in the Trout Lake area is represented by migmatitic psammite to psammopelite (unit 
CPs) and migmatitic psammopelite to pelite (unit CPsp). Both of these units are characterized by centimetre- to 
decimetre-scale layering and the presence of variable proportions of transposed leucogranodioritic leucosome with 
locally accompanying biotite-rich melanosome. The units are distinguished from one another based on their 
proportion of psammitic, psammopelitic and pelitic layers. Psammitic layers are characterized by up to 10% biotite 
and minor pinhead garnet with relatively little partial melt component, whereas pelitic layers have more than 25% 
biotite and garnet, as well as minor muscovite and graphite. Migmatitic psammopelite (unit BPsp) occurring to the 
west of the syenogranitic gneisses (Figure 5) was interpreted to be part of the Birch Rapids assemblage, based on 
previous mapping in the Trout Lake area (Maxeiner and Fischbuch, 2012) and aeromagnetic trends. 

Units of granodiorite (Gd) and granodiorite gneiss (Gdg) occurring east of the Howard Lake shear zone are generally 
massive to moderately foliated, medium- to coarse-grained quartzofeldspathic rocks containing 10 to 15% biotite and 
little to no magnetite. Granodiorite gneiss is distinguished as containing up to 10% hornblende in addition to the 
biotite and also has abundant transposed granodioritic leucosome layers, as well as boudinaged amphibolite layers. 
Granodiorite and granodiorite gneiss may be related to the Nemeiben Lake intrusive suite (Maxeiner and 
MacLachan, 2010; Maxeiner and Fischbuch, 2012). Granodiorite gneiss west of the Howard Lake shear zone looks 
similar in outcrop, but its affinity is unknown.

Saskatchewan Geological Survey 8 Summary of Investigations 2014, Volume 2 



 
Figure 5 – Simplified bedrock geology of the Trout Lake area. 
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Figure 6 – Examples of rocks from the Trout Lake area. A) Syenogranitic gneiss of presumed Archean age with thin 
transposed mafic dyke (white arrow); station RM14-30-002, UTM 481146 m E, 6168009 m N. B) Heterogeneous 
syenogranitic gneiss with abundant granitic leucosome and folded, boudinaged amphibolite layers (yellow arrow); station 
RM14-28-003, UTM 479515 m E, 6163385 m N. C) Chaotic association of feldspathic quartzite (light coloured) and 
amphibolite (yellow arrow); station RM14-33-020, UTM 485310 m E, 6167682 m N. D)  Homogeneous megacrystic quartz 
monzonite of the Rachkewich Lake pluton; note heterogeneous strain increasing from right to left across photo; station 
RM14-32-017, UTM 481306 m E, 6157051 m N. E) Granodiorite gneiss xenolith (edge marked by arrows) within a 
homogeneous less deformed quartz monzonite of the Rachkewich Lake pluton; station RM14-32-004, UTM 479313 m E, 
6159439 m N. F) Straight-walled felsic dyke (yellow arrow) cutting megacrystic monzonite of the Rachkewich Lake pluton; 
station RM14-32-001, UTM 479069 m E, 6160234 m N. 
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Units of the circa 1844 ±5 Ma Rachkewich Lake pluton (Maxeiner and Fischbuch, 2012; Maxeiner et al., 2014) 
represent by far the most abundant rocks in the Trout Lake area, underlying much of the area’s eastern two thirds. As 
previously described (Maxeiner and Fischbuch, 2012), the pluton consists of monzodiorite, quartz monzodiorite, 
monzonite, quartz monzonite, granite, and minor syenite (units RQmd, RMz, RQm, RGr, and RSy). All of these 
rocks are in part porphyritic, with tabular K-feldspar phenocrysts up to 5 cm long set in a homogeneous medium- to 
coarse-grained matrix (Figure 6D). Contacts between the units are gradational and difficult to define, as quartz 
content and mafic mineral content can be strongly variable over distances of tens of metres. Mafic minerals are 
dominated by hornblende and lesser biotite; minor amounts of magnetite are present locally. Xenoliths of 
amphibolite are common, and xenoliths of psammite derived from the Crew Lake assemblage, and foliated 
granodiorite assigned to the Nemeiben Lake intrusive suite, were locally observed (Figure 6E). Late, straight-walled 
felsic dykes cut the homogeneous monzonitic rocks in many outcrops (Figure 6F). 

The youngest rocks at Trout Lake are pelitic diatexite (unit Dxt), leucogranite-leucogranodiorite (unit Lg), and 
granite pegmatite (unit P). These rocks are identical, and considered equivalent, to those described in the Clam Lake 
area. Mylonitic granitoid gneiss (unit Gg) is a structural rather than a lithological unit, following the western shore of 
Trout Lake and bordering the assumed Archean granitic gneiss on its east side. A few layers of this unit also occur 
within the Rachkewich Lake pluton, on either side of Byers Bay (Figure 5). These rocks are commonly 
porphyroclastic, with larger feldspar augen that are set in a fine-grained recrystallized matrix. The protolith of the 
mylonitic granitoid gneisses is uncertain. 

b) Structural Geology and Metamorphism at Trout Lake 
There are two structural domains at Trout Lake, separated by the Howard Lake shear zone, which is defined by a belt 
of subvertical to steeply northwest-dipping mylonitic granitic gneisses several hundred metres wide. Structures to the 
west of the shear zone are characteristic of the Birch Rapids straight belt, a subvertical mylonite zone that strikes at 
about 30 degrees. To the east of the shear zone, the structural pattern is dominated by a regional F3 fold.  

The Howard Lake shear zone has previously been speculated to have an early sinistral history, based on deflection of 
foliation patterns and presumed offset of major units (Coté, 1994; Schwerdtner, 1994), and a later dextral history. At 
Rachkewich Lake, the mylonitic rocks within the shear zone have a stretching lineation that is shallowly northeast 
plunging (Maxeiner and Fischbuch, 2012) and the associated shear sense indicators were reported to give a dextral 
sense of movement with a minor component of west-over-east transport, as dips are steeply to the west-northwest. At 
Howard Lake (see Figure 2), Coté (1994) and Schwerdtner (1994) also observed a dextral component of strain and 
interpreted it as representing a later reactivation of the shear zone. At Trout Lake, the stretching lineations within the 
shear zone plunge variably to the northeast and southwest, and shear sense indicators are not preserved. 

The western part of the Trout Lake map area is dominated by the eastern portion of the Birch Rapids straight belt, 
represented by the rocks interpreted as Archean granitoids as well as mylonitic versions of younger leucogranite, 
diatexite and possibly some of the Rachkewich Lake pluton. The eastern part of the map area is structurally defined 
by a tight to isoclinal, northward-closing F3 structure. This southwest-plunging synform has a subvertical to steeply 
southeast-dipping axial plane and folds units of the circa 1.87 to 1.86 Ga Crew Lake assemblage and crosscutting 
circa 1844 ±5 Ma Rachkewich Lake pluton. The F3 structure also deforms anatectic melt sheets believed to be <1.83 
Ga, and mylonitic textures within some of the granitoids. 

The fact that rocks of the Rachkewich Lake pluton have not been observed to the west of the Howard Lake shear 
zone (Figure 5), and that sedimentary gneisses on the west side of the shear zone (i.e., Birch Rapids assemblage) are 
more pelitic to psammopelitic, is possibly significant in a regional context. In contrast, the syenogranitic gneisses 
appear absent east of the Howard Lake shear zone, and sedimentary rocks found east of the shear zone (i.e., Crew 
Lake assemblage) are predominantly psammitic to psammopelitic in composition. This may suggest that the Howard 
Lake shear zone follows a first-order structural break between the Rottenstone and Glennie domains. Despite this 
potential early history along the extent of the shear zone, much of its structural history was likely coincident with, or 
postdated, emplacement of the circa 1844 ±5 Ma (Maxeiner et al., 2014) Rachkewich Lake pluton, as well as peak 
thermotectonism and anatectic melt formation, which is assumed to have occurred between 1.83 to 1.81 Ga, based on 
work in the central Rottenstone Domain (MacLachlan et al., 2004).  

4. Discussion and Conclusions 
• Rocks believed to be equivalents of the isotopically evolved syenogranitic gneisses in the Black Bear Island 

Lake area (Maxeiner and Fischbuch, 2012) were identified at Clam Lake and Trout Lake. Based on their 
similarity to the Black Bear Island Lake inlier, they are tentatively interpreted as a 1 to 2 km thick Archean 
crustal slice that extends for >50 km along the eastern margin of the Birch Rapids straight belt and 
Rottenstone Domain. Rocks of this potential Archean crustal slice were not recognized east of the Howard 
Lake shear zone. 
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• The Birch Rapids assemblage at Clam Lake is dominated by migmatitic and partially mylonitized pelitic to 
psammopelitic units, which form the bulk of the Birch Rapids straight belt. Within the Clam and Trout lakes 
areas, the Birch Rapids assemblage is cut by granodioritic and gabbroic rocks of uncertain affinity and age.  

• The Crew Lake assemblage in the Trout Lake area predominantly consists of migmatized psammitic to 
psammopelitic gneisses that occur to the east of the Howard Lake shear zone, where they have been 
intruded by rocks of the circa 1.84 Ga Rachkewich Lake pluton. The Crew Lake assemblage, previously 
mapped at slightly lower metamorphic grades in the Nemeiben Lake area (Maxeiner and MacLachlan, 
2010), was described there as being muscovite-bearing and slightly potassic in composition. This appears to 
set it apart from the aluminous Birch Rapids assemblage. 

• At Trout Lake, rocks of the Crew Lake assemblage and intrusive Rachkewich Lake pluton are folded by a 
northeast-trending, tight to isoclinal F3 synform. The fold is truncated on its western side by the Howard 
Lake shear zone, suggesting that the shear zone is younger than 1.84 Ga, at least in part. It appears as 
though rocks of the Rachkewich Lake pluton are not present to the west of the Howard Lake shear zone. 

• Although most of the deformation along the Howard Lake shear zone appears to be relatively young, its 
apparent concurrence with an abrupt change in rock types, regional structures, and age can be used to 
interpret it as a >1.84 Ga lithotectonic break. 

• The Howard Lake shear zone coincides with the boundary between the Rottenstone Domain and Glennie 
Domain within the area of the La Ronge Horseshoe project. On current domainal maps this northeast-
trending boundary turns eastward to follow the lithological units defining the Trout Lake F3 fold (Figures 1, 
5). Based on this summer’s mapping, the boundary may instead have to be continued northeastward along 
the Paull River shear zone.  

• A peculiar association of feldspathic quartzite and amphibolite within the sedimentary rocks of the Crew 
Lake assemblage may be very important to the tectonic history of the area. Together, such rocks generally 
represent extensional settings (rift?). Quartzite and amphibolite have previously also been described in the 
Hickson Lake area of the central Rottenstone Domain, where MacLachlan et al. (2004) described the 
Hickson Lake assemblage as containing quartzite, calc-silicate rocks and amphibolite, as well as 
psammopelite. The assemblage was found to structurally overlie the Crew Lake assemblage and, based on 
prominent detrital zircon peaks at 2.4 and 2.5 Ga, a correlation with the lower Wollaston Supergroup was 
proposed (ibid).  
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