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Cockburn	  River	  –	  Rowley	  River	  
Direct	  Shipping	  Iron	  Ore	  Prospects	  
•  LocaFon	  and	  regional	  geology	  
•  Prospect	  geology	  
•  Structure	  
•  StraFgraphy	  

•  Geochemistry	  
•  Ongoing	  and	  Future	  Work	  
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LocaFon	  
&	  Regional	  Geology	  
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Regional	  Geotectonic	  SeOng	  

•  Northwestern	  Churchill	  Province	  
•  Noearchean	  Hearne	  craton	  
•  Mesoarchean	  Rae	  craton	  
•  Bound	  to	  the	  north	  by	  Paleoproterozoic	  Thelon	  Tectonic	  Zone	  
and	  Archean	  Queen	  Maud	  Block	  

•  Bound	  to	  the	  south	  by	  Paleoproterozoic	  Baffin	  Orogen	  
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Regional	  Geotectonic	  SeOng	  

•  Baffin	  orogen	  represents	  northeastern	  porFon	  of	  
the	  Transhudson	  orogeny	  
•  Sutured	  the	  Superior	  Province	  with	  the	  Churchill	  
Province	  

•  Deepest	  crustal	  exposure	  à	  Dexterity	  Granulite	  
Belt	  
•  Bounds	  the	  Foxe	  fold	  and	  thrust	  belt	  
•  Immediately	  footwall	  to	  the	  Isortoq	  Fault	  Zone	  
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Figure 23 – Major Archean and Paleoproterozoic terranes and zones on Baffin Island, 

Nunavut (Jackson and Berman, 2000). 

Jackson	  and	  Berman,	  2000	  
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Tectonic	  Framework	  of	  North	  Baffin	  
•  Affected	  by	  three	  Archean	  crust	  building	  events	  
•  3.0	  –	  2.8	  Ga,	  overprinted	  Mesoarchean	  basement	  
•  2.76	  –	  2.63	  Ga,	  deposiFon	  of	  supracrustals	  
•  MRG,	  WLG	  &	  PAG	  

•  2.55	  –	  2.5	  Ga,	  crypFc	  high-‐grade	  event	  
•  1.9	  –	  1.8	  Ga,	  Baffin	  orogen	  
•  Three	  stages	  
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Iron	  formaFons	  through	  Fme	  

KLEIN: SOME PRECAMBRIAN BANDED IRON-FORMATIONS1474

granular but also show banding (on a scale of tens of centimeters 
instead of millimeters) and these have been referred to as GIF 
(granular iron-formation) by Trendall (2002). In this paper all are 
grouped under the name BIF. This overview of iron-formations 
does not include a discussion of Phanerozoic ironstones, although 
Kimberley (1978) suggested that these Phanerozoic deposits be 
considered iron-formations. Most Phanerozoic ironstones are very 
different from Precambrian BIF in texture as well as mineralogy. 
They are commonly ooidal in texture and many contain abundant 
silicates such as berthierine and chamosite (Young and Taylor 
1989) that are generally absent from Precambrian iron-formations. 
The overall mineralogy of ironstones, consisting of hematite (or 
goethite), magnetite, berthierine, siderite-rich types, and lacking 
chert, is totally different from that of Precambrian BIF. 

The global distribution of well-known Precambrian IFs is 
shown in Figure 1. This map (modifi ed after Trendall 2002) 
emphasizes their wide global distribution, and does not attempt 
to show all known occurrences. 

DISTRIBUTION OF IRON-FORMATIONS THROUGHOUT 
PRECAMBRIAN TIME

A schematic relative abundance curve for Precambrian 
iron-formations as a function of age is given in Figure 2. This 
curve, which is adapted from that of Gole and Klein (1981a), is 
in essence a “best estimate” of total volume of iron-formation 
(not Fe ore) for all iron-formations tabulated by James (1983), 
James and Trendall (1982), Walker et al. (1983, which lists the 
age ranges of 54 BIFs in their Table 11.1), and Fyon et al. (1992, 
with Table 22.4 listing the ages of several Archean iron-forma-
tions in the Superior Province of Ontario) relative to a maximum 
represented by the total iron-formation volume of the Hamersley 
Range of Western Australia. Figure 2 is similar, but not identical, 
to a curve of Trendall (2002, his Fig. 6) in which the estimated 
volume of smaller Archean BIFs (in greenstone belts in Archean 
Shields) is smaller than that implied by the concave upward part 
of the curve in Figure 2 between about 3.5 and 2.7 Ga. Gole 
and Klein (1981a) concluded that the size and extent of Archean 
iron-formations have commonly been underestimated. Such BIFs 

are generally discontinuous, commonly tectonically deformed 
and dismembered, and only partially exposed, which leads to an 
underestimation of their original size and volume (see Fig. 3). 
The elevated concave curve in Figure 2 (between 3.3 and 2.7 Ga) 
is the result of compensation for this underestimation in volume. 
There is general agreement that the largest BIFs are those of the 
Hamersley Range of Western Australia (ranging in age from about 
2.6 to 2.45 Ga; Trendall and Blockley 1970; Trendall 2002; Tren-
dall et al. 2004) and the Transvaal Supergroup of South Africa, 
with an age of approximately 2.5 to 2.3 Ga (Klein and Beukes 
1989). There is additional agreement on a sharp decline in major 
iron-formations in the Precambrian record at about 1.8 Ga, and 
the return of several BIFs in the geologic record that show ap-
proximate ages between 0.8 to 0.6 Ga (such as iron-formations 
in the Rapitan Group, Yukon and N.W.T., Canada; in the Urucum 
region, Brazil; and in the Damara Supergroup of Namibia). 

STRATIGRAPHIC SETTING

The stratigraphic sequences in which BIFs occur are 
highly variable, and there appears to be no consistent litho-

FIGURE 1. Global occurrence of Precambrian BIFs (after Trendall 
2002). The map emphasizes the wide distribution of BIF and shows only 
a selection of well-known occurrences of different ages and kinds. BIFs 
that are discussed in this paper are shown in italics.

FIGURE 2. Highly schematic diagram showing the relative abundance of Precambrian BIFs vs. time, with several of the major BIFs or major 
BIF regions identifi ed. Estimated abundances are relative to the Hamersley Group BIF volume taken as a maximum (adapted from Gole and Klein 
1981a; also based on tabulation of BIF dates in Walker et al. 1983, their table 11.1). The most recent age evaluations for the Hamersley Basin (2.8 
to 2.2 Ga) are available from Trendall et al. (2004); for the Labrador Trough BIFs (1.88 Ga) from Findlay et al. (1995), and for the BIFs in the 
Frere Formation, Western Australia (1.9 to 1.8 Ga) from Williams et al. (2004).

Klein,	  2005	  
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QUARTZOFELDSPATHIC GNEISS

Quartzofeldspathic gneiss, inferred to be derived from
granitoid intrusions, forms irregular bodies and underlies
most of NTS map areas 37 E and 37 H. Gneiss units are
banded and predominantly represented by granodiorite com-
positions, with granodiorite-granite, granite-granodiorite,

granodiorite-quartz monzonite, diorite-quartz diorite, and
syenogranite subtypes. Biotite schlieren and amphibolite
xenoliths occur locally. Several samples of gneiss were col-
lected for geochronology to determine if some of these gneiss
units represent basement to the Mary River group.
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Figure 2. Generalized geology of northern Baffin Island focusing on NTS 37 E, F, G, and H. Map data from de Kemp
and Scott (1998). Detailed maps of the areas indicated in NTS 37 G labelled as Long Lake, No. 4 deposit, and
‘Felsenmeer flats’ are published in Young et al. (2004). Detailed maps of the Freshney River and Magnetite Hill areas
are shown in Figures 5 and 6. The SHRIMP U/Pb ages are unpublished data referred to in Scott and de Kemp (1999).
The TIMS U/Pb ages in the Eqe Bay area are from Bethune and Scammell (2003a, b); all others are from Jackson et al.
(1990). CBF = Central Borden Fault, NBF = Nina Bang Fault, WBF = White Bay Fault.
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Rare	  Earth	  Elements	  in	  BIF	  
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Ongoing	  
&	  Future	  Work	  



2015	  
•  Spring	  2015	  
•  Geochronology	  course	  at	  UWO	  
•  Petrographic	  analysis	  and	  data	  interpretaFon	  from	  2014	  field	  

season	  
•  Summer	  2015	  
•  Fieldwork	  with	  Baffinland	  
•  WriFng	  
•  Fall	  2015	  
•  P/T	  Diagram	  construcFon	  
•  Mass	  balance	  determinaFons	  
•  WriFng	  
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2016/2017	  
•  Spring	  2016	  
•  Geochronology	  
•  WriFng	  
•  Summer	  2016	  
•  Fieldwork	  with	  Baffinland	  
•  WriFng	  
•  Fall	  2016/Winter	  2017	  
•  Finish	  wriFng	  
•  Defense	  
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