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orange-weathering dolostone of stromatolitic
carbonate member, V ictoria Island, Northwest
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Elevations in metres above mean sea level
Shaded relief image derived from the digital elevation model

supplied by  GeoBase.
Illumination: azimuth 225º, altitude 45º, vertical factor 1x

P roximity  to the North Magnetic P ole causes the magnetic compass
to be erratic in this area.

Magnetic declination 2013, 20º31'E, decreasing 55' annually .
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Le Feuillet NT S 87-H /5 expose des roches de la fenêtre
P rotérozoïque Minto qui sont superposés en discor-
dance par des roches sédimentaires P aléozoïques. Les
roches P rotérozoïques appartiennent au Supergroupe
de Shaler, Formations de Minto Inlet Supérieur,
W y nniatt et  Kilian Inférieur; lesquelles sont injectées
par des filons et filons-couches diabasiques de
l’évènement Frank lin. Les strates constituent le flanc
nord du Sy nclinal H olman Island, et pendent doucement
vers le sud. Le feuillet expose les meilleurs
affleurements de la Formation W y nniatt (carbonates et
shales) de la fenêtre Minto occidentale. La partie
inférieure de la Formation de Kilian (carbonates
+évaporites) est exposée localement dans la partie sud
du feuillet. Les filons diabasiques sont du ty pe 2 (voire
légende). U ne intrusion mafique discordante affleure
dans la partie sud-ouest du feuillet. La partie nord du
feuillet est affectée par des failles orientées est–ouest,
avec préservation dans des graben de grès Cambriens
et de siltstones et dolomies recristallisés d’âge
O rdovicien(?) de la Formation V ictoria Island. La
discordance entre les roches du W y nniatt et la
couverture clastique cambrienne est marquée par des
paléok arstes et paléo-grottes remplies par de l’arénite à
quartz où l’on voit de la déformation de sédiment non-
consolidé, des structures cy lindriques crées par la
déshy dratation, et d’autres structures d’effondrement.

Rés um é
NT S 87-H /5 is underlain by  the upper Minto Inlet,
W y nniatt and lower Kilian formations of the Shaler
Supergroup. T ogether with diabase sills, the strata
comprise the gently  south-dipping northern limb of the
H olman Island Sy ncline. T he best exposures of the
W y nniatt Formation (bedded-carbonate and shale) in
the western Minto Inlier are located here. T he lower half
of the Kilian Formation (carbonate+evaporite) is
intermittently  exposed in the southern part of the sheet.
Diabase sills are of diabasic ty pe 2 (see legend). A
dy k e-lik e mafic intrusion occurs in the southwest part of
the map area. T he northern half of the area is affected
by  east–west block  faulting, which preserves Cambrian
sandstone and siltstone and a thick  section of
recry stallized O rdovician(?) dolostone (V ictoria Island
Formation). An unconformity  between the W y nniatt
Formation and the Cambrian lower clastic unit reveals
extensive paleok arst with paleo-caverns infilled with
quartzarenite. T he quartzarenite exhibits soft-sediment
deformation, water-escape cy linders and other collapse
features.
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DESCRIP T IV E NO T ES
T he map area (NT S 87-H /5) lies within the Minto Inlier, a ~300 k m long by  100–150 k m wide belt of gently  folded sedimentary  
and igneous rock s of early  Neoproterozoic (late T onian-early  Cry ogenian) age. T he Neoproterozoic sedimentary  strata 
belong to the Shaler Supergroup, an approximately  4 k m thick  succession of shallow marine carbonate rock s and evaporite 
rock s with interbedded terrigenous rock s that were mainly  deposited in a shallow intracontinental epeiric sea, referred to as 
the Amundsen Basin (Rainbird et al., 1994; Rainbird et al., 1996a; T horsteinsson and T ozer, 1962; Young, 1981). T he 
basin is considered to have formed within the supercontinent Rodinia and exposures of similar rock s, in what are 
now the Mack enzie Mountains of the northern Cordillera, suggest that it extended for more than 1000 k m to the southwest 
(Long et al., 2008; Rainbird et al., 1996a). T he sedimentary  succession is intercalated with mafic sills of the ca. 720 Ma 
Frank lin igneous event (H eaman et al., 1992). T he sills are of variable thick ness up to 100 m, but most are 20–60 m thick . In 
many  cases, individual sills extend for 20 k m or more along-strik e with little significant change in thick ness. Sills constitute 
any where from 10 to 50 per cent of the stratigraphic section. Sills of similar ty pe and age also occur in the Coppermine 
H omocline, Brock  Inlier and Duk e of York  Inlier to the south (Rainbird et al., 1996b; Shellnutt et al., 2004) and coeval, 
geochemically  similar intrusions and volcanic rock s associated with the Frank lin event extend from Greenland to the 
western Yuk on (Deny szy n et al., 2009; H eaman et al., 1992; Macdonald et al., 2010). T he Shaler Supergroup in Minto Inlier 
is capped by  a succession of flood basalt flows and interflow sedimentary  rock s (Natk usiak  Fm), more than 1 k m thick , which 
are the extrusive equivalent of the sills (Baragar, 1976; Jefferson et al., 1985). Rare north-northwest-strik ing dy k es are 
interpreted to have intruded along sy n-magmatic normal faults, to feed sills and possibly  the flood basalts (Bédard et al., 
2012). T hree magma populations are identified in the lavas, which have correlatives in the different sill subty pes. T he oldest 
sills and corresponding basal lavas are enriched in incompatible trace elements and may  have olivine-enriched bases. 
Younger diabasic sills correspond to the major sheet-flow units of the lava succession. Basal strata of the Shaler Supergroup 
(Rae Group) are exposed only  at the northeastern end of Minto Inlier, near H adley  Bay , where they  unconformably  
overlie P aleoproterozoic sedimentary  rock s, which, in turn, unconformably  overlie Archean granitic rock s (Campbell, 1981; 
Rainbird et al., 1994). T he irregular edge of Minto Inlier is defined by  an erosional unconformity  that separates the 
Neoproterozoic rock s from Lower Cambrian sandstone and siltstone that pass upward into a thick  succession of mainly  
dolomitic carbonate rock s, ranging in age from Cambrian to Devonian (T horsteinsson and T ozer, 1962). Structurally, the 
Minto Inlier is relatively  simple, composed of the open, northeast-trending H olman Island sy ncline and the smaller W alk er 
Bay  anticline to the northwest. Beds ty pically  dip no more than 10° and there is generally  no penetrative cleavage or 
other apparent outcrop-scale fabric. T he origin of the folding is unk nown but it occurred after deposition of the early  
Neoproterozoic rock s and before uplift, erosion and deposition of overly ing lower Cambrian siliclastic rock s, which are not 
folded. All rock s are dissected by  east-northeast to east-trending faults that form a horst and graben sy stem with up to 200 of 
metres of stratigraphic separation on individual faults. T he zone of faulting is about 100 k m wide and stretches from the head 
of Minto Inlet in the west to W y nniatt Bay  in the east and is spectacularly  imaged as prominent lineaments on recently  
published aeromagnetic maps (e.g. Kiss and O neschuk , 2010).

NT S 87-H /5 is underlain by  stratigraphic units from the upper Minto Inlet, W y nniatt and lower Kilian formations of the 
Shaler Supergroup. T ogether with diabase sills the strata comprise the gently  south-dipping northern limb of the H olman 
Island Sy ncline. Exposures of the Minto Inlet Formation are limited to a few small outcrops near the southern shore of Minto 
Inlet in the northern part of the map area. Rock s are crumbly  weathering, thin- to thick  laminated white gy psum with 
interbedded grey -green calcisiltite, gy psiferous siltstone and nodular gy psum. Some of the best exposures of the W y nniatt 
Formation in the western Minto Inlier are located in this map area. T he lower carbonate member (n ) and black  shale 
member (n ; for descriptions, see legend) are best exposed in two creek  sections located at U T M, 537945E, 7926620N 
and U T M, 542231E, 7928002N. T he stromatolitic member (n ; see legend) outcrops well at U T M, 552845E, 7930500N 
and the lower part of the upper carbonate member (n ; see legend) occurs along a cany on downstream from a 
spectacular waterfall at U T M, 563391E, 7926880N. T he upper part of the upper carbonate member is quite recessive but 
part of it is well exposed along a creek  at U T M, 565510E, 7920837N. T he contact with the Kilian Formation occurs near the 
top of a hill that is about 2 k m north of Q iqittiivik  (approx. U T M, 549293E, 7912967N. T o the south of this lak e is a good 
section through the carbonate-evaporite member (n ) of the Kilian (see legend). T he overly ing clastic carbonate-member 
(n ) is partly  exposed on the west side of a narrow cany on located along the southern border of the map sheet at 
U T M, 560597E, 7906343N. Approximately  10–12 diabase sills occur within the map area and generally  are spaced at 
regular intervals within the host sedimentary  rock s. Most sills are of the ty pe 2 (diabasic) described in the legend. T here is a 
greater concentration of thick er sills in the southeast part of the map area. Cross-cutting, dy k e-lik e bodies occur in the 
southwest part of the map area (South Feeder Dy k e Complex of Bédard et al., 2012) and are observed to feed upward into 
one of the aforementioned sills at U T M, . Dy k es occupy  normal faults with variable senses of motion. 
A single occurrence of the ty pe 1 (high Ce/Yb) magma ty pe occurs in a brecciated dy k e tip of the Southern Feeder Dy k e 
Complex (U T M, 544426E, 7911257N). Most of the northern half of the map area is affected by  the block  faulting described 
above. An east–west fault in the middle of the map is truncated by  a series of northeast-trending faults that define 
gräben,which preserve significant sections of Cambro-O rdovician sedimentary  rock s, including all four units described in 
the legend. An unconformity  between the W y nniatt Formation and the Cambrian lower clastic unit is well exposed at 
U T M, 554990E, 7926029N. H ere an extensive paleok arst with paleo-caverns infilled with quartzarenite is developed over a 
broad area (Mathieu et al, 2013). O verly ing crossbedded quartzarenite exhibits soft-sediment deformation, water-escape 
cy linders and other collapse features. Excellent exposures of the Cambro-O rdovician stratigraphy  include a creek  section at 
U T M, 542899E, 7922716N, a section that begins just east the paleok arst occurrence and ends on a hill (U vay ualuk ), and a 
hill section in the northeast corner of the map area.
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CAMBRO–ORDOVICAN
Victoria Is land  form ation: Light grey  to almost white weathering, fine to 
coarsely  cry stalline fabric destructive dolostone that is widespread throughout 
northwestern V ictoria Island. Locally  preserved primary  structures include 
horizontal bedding, crossbedded oolitic grainstone beds, thrombolite and 
stromatolite bioherms, microbial lamination, and intraformational 
conglomerate. Fossils are rare but include silicified gastropods. Silicification is 
widespread in the upper two-thirds of the unit. Chert occurs as prominent 
white-weathering beds and nodules, 5 to 60 cm thick , and composed of 
microcry stalline chert or as silicified stromatolites. Some vugs contain 
cry stalline quartz. Depositional environment is interpreted as a broad, shallow 
carbonate platform. T he lower contact is gradational with the Stripy  unit with 
the contact at the highest shale interbed. T he upper contact is sharp and 
inferred to be unconformable. Early  O rdovician conodonts occur in samples 
directly  below the upper contact. T hick ness is 550 m on the south shore of 
Minto Inlet.

CAMBRIAN
Stripy  unit: T hin- to medium-bedded red mudstone-siltstone interbedded with 
green dolomudstone. O utcrops have a distinctive stripy  appearance. 
Sedimentary  structures include mudcrack s, wave ripples, small stromatolites, 
micro-k arsted exposure surfaces, and microbial lamination indicating a shallow 
marine, subtidal to intertidal setting. Mudstones contain Middle Cambrian 
trilobites. T he lower contact is covered in most places. T hick ness ranges 
between 15–95 m.
T an dolostone unit: Light brown dolomudstone to dolarenite. T hrombolite 
mounds are locally  well developed and together with metre-scale 
cross-stratification suggest a shallow marine setting. Although no fossils were 
recovered from this unit, the lower contact is gradational with mudstones that 
contain Early  Cambrian trilobites. T hick ness is 30–45 m.
Clastic unit: Red-brown to orange weathering fine to coarse grained quartz 
arenite and mudstone at the base of the P aleozoic succession. Sedimentary  
structures are lamination, wave and current ripples, and 10 cm to 2 m thick  
cross-stratified beds. Reactivation surfaces and foresets with rounded tops 
indicate an influence by  tidal currents. Depositional environment is considered 
to be shallow marine. Mudstones contain Lower Cambrian trilobites. 
Distribution and thick ness are variable; thick ness ranges from 0 m to 90 m.

NEOPROTEROZOIC
Franklin intrus ions : T y pically  massive, laterally  extensive, diabasic sills with 
columnar jointing (~3–50 m thick , rarely  up to 100 m). Some sills are 
composite with internal intrusive contacts. T wo ty pes: 1) An older, more 
primitive ty pe is commonly  lay ered, with microdiabasic lower and upper border 
zones and olivine-enriched basal cumulate (olivine gabbro to feldspathic 
wehrlite) that may  be capped by  a thin, (1–2 m) feldspathic py roxenite 
cumulate. T he olivine cumulate is commonly  covered with bright orange 
lichen, weathers chocolate brown, and shows a characteristic lay er-parallel 
ribbed weathering. U pper ½  to ¾ of sills composed of massive olivine and 
pigeonite gabbros, a magnetite gabbro with common pitted weathering 
(magnetite oik ocry sts) and a granophy ric horizon containing abundant ocelli of 
granophy re and coarse, bladed clinopy roxene cry stals. 2) Younger (based on 
cross cutting relationships), more evolved, diabasic sills showing enrichment in 
magnetite, ilmenite, quartz and alk ali feldspar towards their cores, but are 
rarely  lay ered. Some sills are porphy ritic and contain 10–15% 
plagioclase>clinopy roxene>olivine phenocry sts and glomerocry sts up to 
5 mm. Less common, 1–40 m wide dy k es. Irregular to very  linear (generally  
oriented NNW ). Commonly  associated with fault breccias or drag folds in host 
metasediments. Dy k es commonly  connect to sills; some associated with 
calc-silicate contact metamorphic rock s (reddish garnet rimmed by  bright 
green vesuvianite), black  Fe-oxide sk arns, and minor sulphides.
Shale r Supe rgroup (n{Mi–n{K2)

 Kilian Form ation (n{K1–n{K2)
 Clas tic-carbonate  m e m be r: V ariegated (red, green, grey  and black ) 

pin-stripe-laminated mudstone and siltstone, particularly  at its base. 
Desiccation crack s common in mudstone and wavy  bedding and ripple 
crosslamination in coarse siltstone-fine sandstone interlay ers. W avy -flaser 
bedded and small-scale crossbedded, 4 m thick , buff-weathering, fine-grained 
quartzarenite near top. W avy -bedded dolosiltite and laterally  link ed 
stromatolite interbeds are common and increase upsection. ~120 m thick .
Carbonate -e vaporite  m e m be r: Alternating, decametre-scale subunits of 
evaporite and carbonate-dominant lithofacies; evaporite: laminated red 
mudstone and dolomitic mudstone with interbedded nodular anhy drite and 
laminated gy psite and anhy drite, minor stromatolitic dolostone. Carbonate 
lithofacies: dolostone and minor limestone lutite/siltite rhy thmite capped by  
arenite/rudite laterally  link ed stromatolites, forming repetitive metre-scale 
cy cles. Molar-tooth structure common.
Wynniatt Form ation (n{W1–n{W4)

 Uppe r carbonate  m e m be r: Base characterized by  distinctive nodular, black  
calcareous shale, overlain by  thin, rhy thmically  bedded and normally  graded, 
quartz-sandy  calcarenite. U pper, metre-scale alternations of stromatolitic 
dolostone and crossbedded intraclast grainstone. Local herringbone 
crossbedded quartz arenite and microbially  laminated lime mudstone. Chert is 
common. Approximately  300 m thick .
Strom atolitic carbonate  m e m be r: Stromatolitic dolostone with build-ups that 
have local sy noptic relief of several meters; main build-up contains oncoids up 
to 20 cm. Interbedded intraclast grainstone with rip-ups and scours; 
mudstone/dololutite with molar tooth structure. P arallel or microbially  
laminated dololutite with mudcrack s, and teepee structures. Sharp, erosive 
upper contact. Approximately  160 m thick .
Black s hale  m e m be r: Dark  grey  parallel-laminated siltstone and silty  mudstone 
with discontinuous to continuous beds of ripple-topped quartz arenite common 
near top. Structures include flute and gutter casts, ball and pillow structures, 
channel and fill structures, and climbing ripples in siltstone. Carbonate nodules 
and py rite are present throughout. U p to approximately  200 m thick .
Lowe r carbonate  m e m be r: Lower parallel-laminated dolosiltite and calcilutite 
with mudcrack s, teepee structures and chert; minor carbonaceous mudstone. 
Middle hummock y  cross-stratitified dolarenite and calcilutite with scours, 
rip-ups and molar-tooth structure; stromatolitic dolostone, intraclast 
dolograinstone. U pper stromatolitic dolostone, intraclast dolograinstone and 
carbonaceous siltstone capped by  regionally  extensive orange-weathering 
stromatolitic dolostone, up to 10 m thick . Approximately  120 m thick .
Minto Inle t Form ation: Four informal members in ascending stratigraphic order: 
maroon-green gy psiferous siltstone-calcilutite, dark  grey  limestone, bedded 
white gy psum, and cy clical calcisiltite to nodular gy psum. Evaporite lithofacies 
include laminated to thin-bedded and cross-laminated white gy psite and grey  
anhy drite, red gy psiferous siltstone and buff to grey  calcisiltite. Chick enwire, 
nodular anhy drite and crosscutting satinspar veinlets common in upper 
evaporite as are up to 2 m thick  beds of cry stalline gy psum. Carbonate 
lithofacies includes dark  grey  to buff-grey  laminated to thin-bedded dolosiltite 
with molar-tooth and fine-grained dolarenite with hummock y  
cross-stratification. Approximately  250 m thick .


