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Abstract

The Borden Basin Project is a multiyear endeavour that encompasses a suite of investigations aimed at understanding the

geological evolution and economic potential of Mesoproterozoic basins of eastern Nunavut. Part of the Borden Basin is a

proven but poorly understood Zn district that includes the Nanisivik mine (in operation from 1976 to 2002). Since the end of

the 2011 field season, field and analytical advances have resulted in publication of results from five thematic studies fo-

cused on the basin’s economic potential:

1) A field-based study mapped and characterized the many known carbonate-hosted Zn-Pb±Cu showings in the 250 by

100 km Milne Inlet graben (main zone of known mineralization), identified the structural and stratigraphic controls on

the spatial distribution of three showing types, and highlighted two geographic zones of elevated economic potential.

2) Afield-based and analytical study of a thick (>100 m) and unexplored black shale unit showed that geochemical and geo-

logical conditions in the basin during shale accumulation would have been appropriate for the deposition of sedimentary

exhalative (SEDEX)-type sulphides, if local vent sources of dissolved metals had been present (currently unknown).

This work also provided a first direct date of 1092±59 Ma (U-Th-Pb whole-rock geochemistry on black shale) for the de-

position of part of the Bylot Supergroup, which is considerably younger than the previous, assumed depositional age,

and coincides with the Grenvillian orogeny and assembly of Rodinia.

3) A fluid inclusion study of the Nanisivik orebody showed that ore-forming fluids were Na-rich and comparatively low-

temperature (<100 °C), in striking contrast to results of earlier studies (200–250 °C). The fluid inclusion homogeniza-

tion temperatures increase toward the ‘mine dike’, a Franklin-aged (ca. 720 Ma) intrusion that crosscut the orebody and

locally modified the fluid inclusions (i.e., to higher homogenization-temperatures).

4) Rhenium-osmium dating of pyrite from the Nanisivik orebody and the Hawker Creek group of showings provided for

the first time a direct date of ca. 1100 Ma for the mineralizing event. This date refutes recent work that indicated a

Phanerozoic age for the mineralizing event, and refocuses the economic potential of the event onto Proterozoic

hostrocks only. The results also suggest that fluid movement was roughly coeval with sediment deposition, and may

have been driven by tectonic events associated with the amalgamation of Rodinia.
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5) Study of the siliciclastic basal strata of the Mesoproterozoic succession showed that early phases of the basin’s

depositional history were not aulacogenic, as previously assumed, and that the potential for unconformity-type U depos-

its in this basin is low.

Fieldwork in 2012 focused on understanding vent-related deep-water carbonate mounds that were deposited during the ac-

cumulation of a black shale succession, and on outlining the tectonic evolution of the basin using sediment provenance.

Résumé

Le Projet du bassin de Borden est une entreprise pluriannuelle qui englobe une série d’études visant à comprendre

l’évolution géologique et le potentiel économique des bassins mésoprotérozoïques de l’est du Nunavut. Une partie du

bassin de Borden est un district de Zn confirmé, mais mal compris, qui comprend la mine de Nanisivik (exploitée de 1976 à

2002). Depuis la fin de la campagne d’exploration de 2011, les progrès des travaux sur le terrain et des analyses ont abouti à

la publication des résultats de cinq études thématiques sur le potentiel économique du bassin :

1) Une étude sur le terrain a permis de cartographier et de caractériser les nombreux indices connus de Zn-Pb±Cu encaissés

dans des roches carbonatées du graben de Milne Inlet, d’une étendue de 250 km sur 100 km (principale zone de la

minéralisation connue); d’identifier les contrôles structuraux et stratigraphiques de la répartition spatiale de trois types

d’indices; et de mettre en évidence deux zones géographiques à potentiel économique élevé.

2) Une étude sur le terrain et l’analyse d’une épaisse (> 100 m) unité d’ampélite inexplorée ont révélé que les conditions

géochimiques et géologiques dans le bassin pendant l’accumulation des schistes aurait été propices à la mise en place de

sulfures de type sédimentaire exhalatif (SEDEX), si des cheminées, sources de métaux dissous, avaient été présentes

localement (ce qu’on n’a pu établir pour le moment). Ces travaux ont également fourni une première datation directe de

1 092 ± 59 Ma (géochimie U-Th-Pb en roche totale sur ampélite) pour la mise en place d’une partie du Supergroupe de

Bylot, soit un âge beaucoup plus jeune que celui présumé auparavant et qui, d’ailleurs, coïncide avec l’orogenèse

grenvillienne et l’assemblage du Rodinia.

3) Une étude des inclusions fluides du corps minéralisé de Nanisivik a révélé que les fluides minéralisateurs étaient riches

en Na et de température relativement basse (< 100 °C), ce qui contraste fortement avec les résultats d’études antérieures

(200 à 250 °C). Les températures d’homogénéisation des inclusions fluides augmentent vers le « dyke de la mine », une

intrusion datant du Franklin (vers 720 Ma) qui a recoupé le corps minéralisé et modifié les inclusions fluides par endroits

(c.-à-d. à des températures d’homogénéisation plus élevées).

4) La datation au rhénium-osmium de la pyrite provenant du corps minéralisé de Nanisivik et du groupe d’indices de

Hawker Creek a fourni pour la première fois une date directe d’environ 1 100 Ma pour l’événement de minéralisation.

Cette datation réfute de récents travaux qui indiquaient un âge phanérozoïque pour la minéralisation, et remet l’accent,

en termes du potentiel économique de l’événement, uniquement sur les roches encaissantes du Protérozoïque. Les

résultats semblent indiquer également que le mouvement des fluides était à peu près contemporain de la sédimentation,

et peut avoir été suscité par des événements tectoniques liés à l’amalgamation du Rodinia.

5) Une étude des strates basales silicoclastiques de la succession du Mésoprotérozoïque a révélé que les premières phases

de l’histoire sédimentaire du bassin ne sont pas aulacogènes, comme on le supposait précédemment, et qu’il est peu

probable de trouver des gisements d’uranium de type discordant dans ce bassin.

Le travail sur le terrain en 2012 a porté sur la compréhension des monticules carbonatés d’eau profonde liés aux bouches

hydrothermales, qui ont été mis en place au cours de l’accumulation d’une succession de schistes ampélitiques, et sur la de-

scription de l’évolution tectonique du bassin en fonction de la provenance des sédiments.

Introduction

The Borden Basin is one of the Mesoproterozoic Bylot bas-

ins (Figure 1; Fahrig et al., 1981), a group of four putatively

aulacogenic basins in northeastern Nunavut and northwest-

ern Greenland, which had initially been interpreted as col-

lectively opening onto a global ocean (Jackson and Ian-

nelli, 1981). Other than an inferred age of 1270 Ma for

basal volcanic rocks (corresponding to the Mackenzie ig-

neous event; Galley et al., 1983; LeCheminant and Heaman,

1989), no depositional age has been available. The basin’s

depositional age was assumed to be close to that inferred

for the basalt, and considerably older than the age of cross-

cutting dikes inferred to be related to the Franklin igneous

event (Heaman et al., 1992; Denyszyn et al., 2009) ca.

720 Ma. The Borden Basin contains three depositional

zones or ‘troughs’ (Figure 1), of which the Milne Inlet

graben (~250 by 100 km) is both the largest and the only

2 Canada-Nunavut Geoscience Office
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one known to contain base-metal showings. Establishment

of the basin’s stratigraphy (Figure 2) began with Lemon

and Blackadar (1963), and regional mapping and stratigra-

phy were undertaken in the 1970s (Jackson and Iannelli,

1981). Recent work has yielded a detailed and modern un-

derstanding of the basin’s carbonate rocks (Sherman et al.,

2002; Turner, 2009, 2011), which are the hostrocks of the

Borden Basin Zn district. The district contains numerous

Zn-Pb-Cu showings (Figure 1), of which the Nanisivik de-

posit is the best known (produced 19 Mt at ~10% Zn+Pb be-

tween 1976 and 2002).

The Borden Basin Project, a multiyear academic study sup-

ported by the Canada-Nunavut Geoscience Office, is based

at Laurentian University’s Mineral Exploration Research

Centre (Sudbury, Ontario). A series of intense, early field

seasons focused on deciphering the regional stratigraphy of

carbonate host units of the Borden Basin Zn district (Fig-

ure 1; Turner, 2009, 2012a, b). The upgraded stratigraphic

understanding facilitated the mapping of most of the ba-

sin’s numerous showings (Turner 2011). As the project ma-

tured, further studies focused on understanding the controls

on the spatial distribution of Zn mineralization at Nanisivik

and throughout the Borden Basin, determining the eco-

nomic potential of other major stratigraphic units in the ba-

sin, characterizing the evolution and economic potential of

related Mesoproterozoic basins in the eastern Arctic is-

lands of Canada, and resolving the cause and timing of the

mineralizing event at Nanisivik. The results of these stud-

ies, a group of which have been published since the 2011

field season, will help to focus exploration in this poorly

understood, large, and surprisingly underexplored basin.

Field activity in 2012 included two project components:

4 Canada-Nunavut Geoscience Office

Figure 2. Revised stratigraphy of the Borden Basin, northern Baffin Island, Nunavut
(after Turner, 2009, 2011), with updated tectonostratigraphic history (Turner, 2009;
Turner, 2011; Long and Turner, 2012; Turner and Kamber, 2012), depositional age for
the Arctic Bay Formation (Turner and Kamber, 2012) and mineralization age for the
Nanisivik orebody (Hnatyshin et al., 2011). Black fill indicates the black shale unit of the
Arctic Bay Formation. Abbreviations: E, east; W, west.



� the second and final field season of a graduate student

project that addresses the characteristics and origin of

enigmatic, very large, deep-water carbonate mounds

that accumulated at seafloor-vent sites along syndepo-

sitionally active faults under an anoxic water column at

the same time as the accumulation of a thick black shale

succession

� the field component of a sediment-provenance study

that will help to constrain the types of depositional sys-

tems and tectonic events that prevailed throughout the

interval of tectonic instability represented by the Bylot

Supergroup

Results of 2011–2012

Structural and stratigraphic controls on
carbonate-hosted base-metal sulphide mineral
distribution

Controls on the distribution of Zn and other sulphides in the

Milne Inlet graben of the Borden Basin were addressed by

field mapping based on existing stratigraphy and the re-

cently clarified stratigraphy of diverse carbonate-rock units

in the basin (Turner, 2009). The results of the regional map-

ping of showings (Turner, 2011) identified the combina-

tions of structural and stratigraphic controls that constrain

the spatial distribution of sulphide concentrations in the

Milne Inlet graben, which is the only part of the Borden Ba-

sin that is known to contain Zn-Pb±Cu showings; three

main settings were identified. Previous work (Arne et al.,

1991) showed that the Nanisivik deposit accumulated un-

der a reducing gas-cap: sulphides that ascended in solution

through fractures associated with basin-scale faults and

then precipitated upon contact with a horizontal gas-water

interface. The constraints on the gas-trap were not identi-

fied. The recent mapping project identified the spatial con-

trols on the gas-caps and, hence, on the Nanisivik orebody

(Figure 3). At a regional scale, a newly identified uncon-

formity, which separates the district’s main carbonate

hostrock (Nanisivik Formation) from overlying shale (Vic-

tor Bay Formation), represents an erosionally undulatory

land surface with local normal-fault scarps; hills and val-

leys (both erosional and downfaulted) of the post-Nanis-

ivik Formation land surface were eventually progressively

inundated by seawater and buried by terrigenous mud of the

lower Victor Bay Formation (Figure 3; Turner, 2011). The

paleo-highs in this buried unconformity surface acted as

traps for evading gas, which was presumably generated

from underlying organic-rich shale. Metalliferous fluid

rose along regional fracture systems and precipitated sul-

phide minerals (Figure 4) at the interface between gas and

pore water, as outlined in Arne et al. (1991). This new un-

derstanding of the controls on the most impressive show-

ings in the Borden Basin identifies the potential for unex-

plored, unconformity-related areas to contain blind

sulphide bodies similar to that at Nanisivik. One of the two

other types of showings contains replacement Zn mineral-

ization very close to basin-bounding faults. Unexplored ar-

eas of potential interest for this type of showing are present

both outside and inside the borders of Sirmilik National

Park.

SEDEX and polymetallic black shale potential of
the Arctic Bay Formation

The Arctic Bay Formation, which is over 1 km thick, con-

tains an impressive thickness of black shale in the north-

western part of the Milne Inlet graben (Figure 5a). The re-

gional stratigraphy and sedimentology of this unit have

never been thoroughly addressed, and the black shale has
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Figure 3. Economic potential of stratigraphic units in the middle of the Bylot Supergroup in the Milne Inlet
graben, northern Baffin Island, Nunavut: diagram of the revised stratigraphy of carbonate strata, showing
the main geological conditions that controlled distribution of carbonate-hosted base-metal sulphide bod-
ies (red stars; after Turner, 2011).



not been the subject of significant exploration interest since

the area was first mapped by the Geological Survey of Can-

ada (GSC) in the 1970s (Jackson and Iannelli, 1981). A

field-based project begun in 2009 came to fruition in 2012

with publication of field and analytical results (Turner and

Kamber, 2012) that addressed the regional stratigraphy and

basin configuration of the Arctic Bay Formation and the

potential of its black shale to host economic concentrations

of metals. Fieldwork focused on one location where black

shale is well exposed (Figures 1, 5a). Stratigraphic sections

were measured through as much of the Arctic Bay Forma-

tion as was exposed, and siltstone-shale intervals were ana-

lyzed on-site using a hand-held X-ray fluorescence (XRF)

analyzer to identify intervals with elevated concentrations

of redox-sensitive elements; equivalent samples were col-

lected for laboratory-based analysis at Laurentian Univer-

sity. Comparison of the two datasets showed that the XRF

data accurately reflect the trace-element concentrations of

most of the elements of interest. In the northwestern, deep-

water part of the basin, redox-sensitive elements in the

black shale interval (>100 m thick) show a consistent pat-

tern, with particularly high concentrations occurring at a

level two-thirds of the way through the black shale interval

(Figure 5b). The presence of elevated redox-sensitive ele-

ments reflects a capacity to reduce and precipitate any dis-

solved base metals that may have been supplied, which is a

fundamental requirement for the development of a SEDEX-

favourable environment. This basin water would have been

capable of precipitating Zn, Pb, Cu and Ni, had they been

supplied at local vent sites. The study did not find any direct

evidence of nearby venting of metalliferous fluids into sea-

water, possibly because only one section was studied. The

structure and stratigraphy of the succession record exten-

sion throughout deposition of the black shale interval in the

form of syndepositional extensional faulting, deep anoxic

water, paleobathymetric subdivision into local sub-basins,

minimal terrigenous input, and vent-related carbonate pre-

cipitates. This group of attributes is known to be strongly

favourable for the development of SEDEX deposits. The

apparent global nadir in the number of known SEDEX de-

posits at the time of this basin’s existence may be an artifact

of either preservation or preferential exploration activity,

or may be explained by some as yet unknown aspect of the

Earth-surface oxidation state of the late Mesoproterozoic,

which is the current object of widespread research activity.

The SEDEX potential of this unexplored succession re-

mains unknown, and warrants further investigation be-

cause most of the essential preconditions were present.

Nature of mineralizing fluids in the Nanisivik
deposit

Previous fluid-inclusion studies of the Nanisivik deposit

(McNaughton and Smith, 1986; Arne et al., 1991) yielded

homogenization temperatures (Th) in the range of 200–

250 ºC, which is considerably hotter than is typical for car-

bonate-hosted Zn-Pb deposits, and led to the conclusion

that the Nanisivik ore deposit was unusual among carbon-

ate-hosted Zn-Pb deposits. These previous studies were un-

dertaken prior to the development of the concept of ‘fluid-

inclusion assemblages’ (FIA). The FIA ‘protocol’ is a

method of obtaining and understanding fluid-inclusion

data that ensures that only fluid inclusions that are petro-

graphically related to the time of entrapment of a homoge-

neous fluid (i.e., a group of inclusions with the same den-

sity and chemistry) are analyzed and that inclusions that

have been modified since entrapment are excluded. This

protocol excludes populations of inclusions with widely

varying homogenization temperatures (i.e., variable den-

sity), such as those that have been modified since their en-

trapment. Using this approach, a fluid-inclusion study

(Morden, 2011) using the same samples as those used in

one of the previous studies (Arne et al., 1991) demonstrated

conclusively that the mineralizing event occurred at ap-

proximately 80 to 100 ºC, which is within the range that is

considered normal for carbonate-hosted Zn-Pb deposits

6 Canada-Nunavut Geoscience Office

Figure 4. Typical banded ore from the Nanisivik deposit of Baffin
Island, Nunavut, consisting of sphalerite (S), galena (G), pyrite (P)
and dolomite (D).
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Figure 5. Unexplored black shale unit of the upper Arctic Bay Formation, northern Baffin Island, Nunavut: a) exposure in the northwestern
part of the Milne Inlet graben (after Turner and Kamber, 2012); b) distribution of conservative trace elements, redox-sensitive metals and ra-
tios of redox-sensitive elements to conservative elements, showing strong anoxia in the middle part of the black shale succession; this con-
dition is highly favourable for the development of sedimentary-exhalative–type base-metal mineralization.



(Figure 6). More critically, the results for some FIAs also

demonstrated that, in some cases, fluid-inclusion Th had

been reset (i.e., their Th increased) in the vicinity of the

crosscutting ‘mine dike’ (Heaman et al., 1992; Pehrsson

and Buchan 1999; Denyszyn et al., 2009); previous studies

had identified this trend (McNaughton and Smith, 1986;

Arne et al., 1991), but later evidence (Sherlock et al., 2004)

seemed to refute that conclusion. In addition, study of fluid-

inclusion–solute composition, using a novel method of

decrepitation followed by scanning electron microscope–

energy dispersive spectrometry, showed that the mineraliz-

ing fluid was Na-rich and had a variable Ca-Mg content

(the latter related to interaction of the fluid with the host-

rock). Significantly, a population of K-rich fluids was

found, which may explain the occurrence of ‘white-rock’

adularia that was dated at 461 Ma (Sherlock et al., 2004).

The results show conclusively that the orebody predated in-

trusion of the ‘mine dike’at ca. 720 Ma, which supports the

exclusion of all younger rocks from involvement in the

mineralizing event and refocuses exploration in the district

onto Proterozoic strata only.

Re-Os dating of Nanisivik ore

Carbonate-hosted base-metal deposits are notoriously dif-

ficult to date and a range of techniques has yielded an array

of generally conflicting dates (Mesoproterozoic to lower

Paleozoic) for the mineralizing event at Nanisivik (Olsen,

1984; Christensen et al., 1993; Symons et al., 2000; Sher-

lock et al., 2004); the most recent of these studies provided

an indirect date of ca. 461 Ma for the Nanisivik orebody

(Sherlock et al., 2004). Rhenium-osmium dating of pyrite

from the Nanisivik orebody as part of the Borden Basin

project now provides the first direct date for the ore-form-

ing event at Nanisivik: ca. 1100 Ma (Hnatyshin et al., 2011;

Hnatyshin et al., work in progress). This Mesoproterozoic

date indicates that the mineralizing event could not have af-

fected Paleozoic rocks, as had been previously implied by a

much younger, indirect date (Sherlock et al., 2004). Fur-

thermore, the new date implies that the fluid-flow event that

was responsible for the Nanisivik orebody coincided with

assembly of the supercontinent Rodinia and the Grenvillian

orogeny. Further sedimentological and stratigraphic stud-

ies currently underway will shed light on the regional tec-

tonic events that triggered the movement of the mineraliz-

ing fluid.

Sedimentology and uranium potential of basal
siliciclastic units in the Bylot basins

Fieldwork undertaken during the earliest stages of investi-

gation of the Bylot basins in the 1970s (Jackson and

Iannelli, 1981) concluded that a significant proportion of

the basal siliciclastic-dominated succession in the Borden

Basin had been deposited in subaerial (flood basalt) and

fluvial (quartz arenite) environments, and that the Bylot

basins preserved a stratigraphic succession that had been

deposited in a succession of extensional and tectonically

quiescent settings, which represented aulacogens that

opened onto a paleo-ocean located to the north-northwest

in present-day co-ordinates (Jackson and Iannelli, 1981).

New field data indicate instead that basalt of the Nauyat

Formation was predominantly of marine origin and archi-

tectural analysis of siliciclastic units near the base of the

successions in three of the Bylot basins (Long and Turner,

2012) showed that these strata were deposited almost ex-

clusively in marine environments. The lowest strata in the

basins have regionally consistent characteristics and ex-

hibit no thickness, paleocurrent or compositional features

that would indicate deposition in aulacogenic rifts (Fig-

ure 7). Instead, these strata were deposited in a regional ba-

sin, which may have been of transtensional origin and

which evolved into a rift-like setting that predominated

throughout deposition of the middle part of the succession

(Turner, 2009; 2011; Turner and Kamber, 2012), ending

with pronounced uplift after deposition of the Nanisivik

Formation and laterally equivalent Angmaat Formation

(Turner, 2011).

The quartzose strata that form the basal parts of the strati-

graphic successions in the Bylot basins are generally

compositionally mature (lack significant feldspar) and are

quartz cemented. These attributes indicate that the rocks

would have had little potential to develop significant poros-

ity during their diagenetic histories and, therefore, that their

potential to contain unconformity-type U deposits is low.

8 Canada-Nunavut Geoscience Office

Figure 6. Infrared (1100 nm) image of a fluid-inclusion assemblage
(FIA) of aqueous, saline fluid inclusions (~20 wt. % NaCl equiva-
lent) in sphalerite from Nanisivik ore of the Borden Basin, northern
Baffin Island, Nunavut. The low vapour-to-liquid ratio indicates a
comparatively low homogenization temperature (<100 °C), as con-
firmed by microthermometry.



Field season 2012

Ikpiarjuk Formation vent mounds

This Ph.D. research project addresses the origin of peculiar,

extremely large (hundreds of metres thick and kilometres

long) deep-water carbonate mounds that developed along

intragraben faults during deposition of the Arctic Bay For-

mation’s black shale interval (Figures 1, 3, 5a; Turner,

2004; Hahn and Turner, 2012a, b, in press). The black shale

shows geochemical evidence of an anoxic deep-water envi-

ronment that would have favoured SEDEX mineralization

had vent sources of dissolved metals been present (Fig-

ure 5b; Turner and Kamber 2012). Study of vent-related

carbonate strata may help to illuminate the geochemical

evolution of the basin’s water during the interval of black

shale deposition.

Two field seasons have been completed for this study (total

of 11 weeks of fieldwork; 5 sites covered in 2011 and 2012).

Fieldwork consisted of the measurement of stratigraphic

sections, detailed descriptions of mound lithofacies and

their relationships with enclosing strata, and collection of

samples for later geochemical analysis. All significant field

exposures of the mounds have now been sampled and de-

scribed, and the three-dimensional relationship of mound

facies with enclosing strata established. Samples from the

2011 season were slabbed and 80 thin sections were pre-

pared. All thin sections have been described and a subset

selected for geochemical analyses (rare earth elements

[REEs] and stable C and O isotopes). Laser-ablation induc-

tively coupled plasma–mass spectrometry (LA-ICP-MS)

has been used on specific phases in 20 thin sections to ana-

lyze REEs and major elements, and is ongoing. Samples

from the 2012 field season have been slabbed and submit-

ted for thin-section preparation. Analyses of REEs and ma-

jor elements will be completed on this sample set in 2013.

The results of the 2011 field season were presented at a

poster session (Carbonates in Rifts) at the April 2012 Amer-

ican Association of Petroleum Geologists conference held

in Long Beach, California (Hahn and Turner, 2012a), and

mound lithofacies are the subject of a forthcoming GSC

Current Research paper (Hahn and Turner, in press).

Geochronology of the Bylot Supergroup

The tectonostratigraphic history of the Borden Basin, as

once construed, included initial aulacogenic rifting, quies-

cence and passive margin, and eventually renewed rifting

(Jackson and Iannelli, 1981). This interpretation has now

been replaced with a considerably more complex history

(Figure 2). Initial development of a possibly transtensional

basin (Nauyat and Adams Sound formations; Long and

Turner, 2012) was followed by a markedly extensional

phase associated with waning siliciclastic sedimentation,

development of deep, asymmetric grabens and eventual de-

velopment of thick, structurally controlled carbonate de-

posits (Arctic Bay–Iqqittuq–Ikpiarjuk, Nanisivik–Ang-

maat and Fabricius Fiord formations). Pronounced,

differential, regional uplift, erosional denudation, and local

block faulting, recorded in an unconformity that developed

after deposition of the Nanisivik and Angmaat formations
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Figure 7. Map of the Bylot basins, northern Baffin Island, Nunavut, with paleocurrent rose dia-
grams representing the terrigenous clastic units in the lowermost parts of their respective strati-
graphic successions (after Long and Turner, 2012). The paleocurrent data do not show evidence
of rift-like basin configurations for the early history of the basins.



(Turner, 2009, 2011), were followed by differential marine

inundation and carbonate-ramp development, and eventu-

ally uplift and karst formation in one part of the basin asso-

ciated with coeval drowning in another (Sherman et al.,

2002). The final phase of basin evolution is recorded by

>2 km of predominantly siliciclastic rocks, which are char-

acterized by variable paleocurrent orientations (Knight and

Jackson, 1994) and marine paleoenvironments that evol-

ved from flysch-like deep-water siltstone to shallow-

marine quartzose sandstone.

The new Re-Os pyrite date for the mineralizing event at

Nanisivik (Hnaytshin et al., 2011, work in progress) indi-

cates that the development of the Nanisivik orebody, and

possibly the Borden Basin Zn district as a whole, was co-

eval with the assembly of Rodinia. Understanding the event

that drove late Mesoproterozoic mineralizing fluids in the

Borden Basin is critical to determining the economic poten-

tial of both the Borden Basin and the other basins in the

Bylot-basin group. Characterizing the basin’s evolution

will also shed light on this area’s position in Rodinia: the

relative disposition of continental masses within Rodinia

remains contentious, and the position and tectonic status of

northern Laurentia during this time are especially enig-

matic. The related issues of basin evolution and metal-

logeny may be investigated through the evolving sediment

provenance of the basin, which records the regional dy-

namics of the evolving interior of the supercontinent under

assembly.

The succession of stratigraphic events and depositional en-

vironments recorded by the Bylot Supergroup in the Milne

Inlet graben of the Borden Basin is now reasonably well un-

derstood, and so a component of fieldwork in 2012 focused

on the collection of material for a detailed detrital zircon

analysis of the entire Bylot Supergroup in the Borden Ba-

sin. The detrital zircon sample suite is currently being pre-

pared and will be analyzed at Laurentian University’s

chemical fingerprinting LA-ICP-MS lab.

In the course of fieldwork, it became evident that the

Mesoproterozoic geology of the area now occupied by

Sirmilik National Park is not accurately depicted by the ex-

isting compilation map (Scott and deKemp, 1998); the es-

tablishment of the park clearly predated an adequate under-

standing of the distribution of bedrock units that underlie

much of the area now encompassed by the park boundaries.

Future work

Subprojects of the Borden Basin endeavour have recently

produced results that characterize the mineralizing fluid at

Nanisivik and highlight the area’s high economic potential

for carbonate-hosted Zn mineralization; a fluid-inclusion

and trace-element study to characterize the regional

metallogeny will be an appropriate addition to the research

program in the near future. The tectonostratigraphic history

and economic potential of the other Bylot basins (Fury and

Hecla, Aston and Hunting, and Thule) remains poorly

known and should be addressed with field mapping, sedi-

ment provenance, and stratigraphic and geochemical

studies.

Economic considerations

All stratigraphic units in the Borden Basin remain

underexplored. Work to date indicates strong potential for

carbonate-hosted Zn in two specific tectonostratigraphic

settings (Turner, 2011): near the top of Nanisivik Forma-

tion dolostone in the Milne Inlet graben, beneath both bur-

ied and erosionally removed paleo-highs in the uncon-

formity surface, and low in the Iqqittuq Formation, near

graben-bounding faults. Geophysical and geochemical

methods may be required to search for blind deposits in the

prospective areas. The geographic extent of the relevant

zones spans areas both within and outside Sirmilik National

Park.

The potential for SEDEX-type mineralization in black

shale of the Arctic Bay Formation remains unknown, but

most of the preconditions known to be necessary for

synsedimentary exhalative–type sulphide deposition were

present (Turner and Kamber, 2012); further work should be

done to understand the potential of this unit beyond the sin-

gle location addressed by the recent study. Work in several

of the Bylot basins suggests that siliciclastic units near the

base of the successions probably have low potential for un-

conformity-type U owing to the composition and diagen-

etic history of the terrigenous clastic units.
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