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INTRODUCTION

Lapis lazuli, a semiprecious stone, is found approximately 15 km north of Kimmirut on southern Baffin Island.  The main showing has been known to the Inuit for several decades.  A second occurrence, 1.6 km further north, was discovered in 1967 (Hogarth 1971).  The occurrence has previously been studied by Hogarth (1971), Hogarth & Griffin (1978), Grice & Gault (1983), and Cade (2003).  However, major questions remain about the origin of these rocks.

Hogarth (1971) showed that the lapis lazuli in the main occurrence is composed primarily of calcite, lazurite, diopside, and phlogopite, whereas in the north occurrence the major minerals are calcite, lazurite, diopside, plagioclase, and scapolite.  The commonly accepted origin for lapis lazuli is through contact metamorphism and metasomatism of dolomitic limestone (Brögger & Bäckström 1891).  However, as pointed out by Hogarth (1971), the Baffin rocks show no evidence of contact metamorphism and there are no igneous intrusive rocks in the immediate area.
Hogarth & Griffin (1978) wrote that the abundance of Na, K, S, Cl, Br, F and Fe, the well-developed layering parallel to the regional foliation, and the scarcity of intrusive rocks, suggests that the deposit evolved from an evaporite parent during regional metamorphism.  The lack of systematic zoning of phase assemblages, and the uniformity of mineral compositions within the deposit, were said to argue against a metasomatic origin.  However, Hogarth & Griffin (1978) pointed out that sulfur and chlorine, rare constituents in most rocks, approach percentage abundance in lapis lazuli, and their significance has been given little consideration in the past.  Korzhinskii (1947) regarded them as fully mobile components, whereas Chukrov et al. (1970) and Vinogradov & Litsarev (1972) maintained that S isotopes indicate a biogenic source for lapis lazuli in the Russian deposits.  Vinogradov & Litsarev (1972) suggested that these deposits owe their origin to contact metamorphism of an evaporite horizon interstratified with Precambrian dolomitic limestone (now magnesian marble).  Hogarth & Griffin (1978) stated that “we were not able to analyze S and C isotopes during our study;  this is an obvious avenue for future research.”

Grice & Gault (1983) was written for a lay audience, and Cade (2003) concentrated on the origin of colour in the lazulite, therefore neither have much bearing on the origin of the occurrences.
PROPOSAL

We propose to study the lapis lazuli occurrence using modern techniques such as isotopic analysis which have advanced considerably since the 1970’s.  The questions we wish to answer are:

1. Did the lapis lazuli result from contact metamorphism and metasomatism or regional metamorphism?

2. Are the north and south occurrences connected?
3. Is there more mineralization than has been shown by previous studies?

4. Is there a mineralogical or geochemical signature that might be used to explore for more occurrences?
5. Why is the Lake Harbour Marble Unit (LHMU) so mineralogically diverse, and are there ways to better explore for rocks and minerals of economic interest, such as lapis lazuli and sapphire?
We propose to begin by spending approximately 10-14 days at the occurrence in July 2006.  The field party will consist of Professor Lee A. Groat, Tashia Dzikowski (Ph.D. candidate at UBC), and Allison Brand (M.Sc. candidate at UBC).  Both Dzikowski and Brand are recipients of prestigious Natural Sciences and Engineering Council (NSERC) scholarships.  We expect that the lapis lazuli study will form part of Dzikowski’s’s Ph.D. dissertation.  Groat and Brand spent approximately 10 days at the Kimmirut sapphire occurrence in 2004 (during which they spent approximately one hour at the lapis lazuli occurrence) and Dzikowski has been working on the geochemistry of the sapphire-bearing rocks.  The sapphire work has been disseminated through one paper (LeCheminant et al. 2004) and several conference presentations, and a major manuscript is in preparation.
While in the field we will concentrate on sampling and mapping.  Subsequently we will use petrography, scanning electron microscopy, electron probe microanalysis, whole rock geochemistry, geochronology, isotopic analysis, laser ablation inductively-coupled plasma mass spectroscopy (ICP-MS), and fluid inclusion studies to answer the questions posed above.  Most of these techniques have not previously been used to study the Baffin lapis occurrence.
Not included in the budget are the following:  (1) pay for A. Brand;  (2) costs associated with conference presentations;  (3) miscellaneous costs.  These will be covered by an NSERC Discovery Grant to Prof. Groat.

RESEARCH MANAGEMENT

The project will be managed by Prof. L.A. Groat.  Most of the work will be completed by T. Dzikowski with help from A. Brand.
REPORTING

Interim reports will be provided at the end of September, 2006, and March, 2007.  A final report will be submitted one year from the receipt of funding.  We intend to give a talk on the project at the Geological Association of Canada/Mineralogical Association of Canada meeting in Yellowknife in May 2007.
BENEFIT TO NUNAVUT

The proposed project will lead to a much better understanding of the origin of the lapis lazuli occurrence, and exploration guidelines to find more.  In addition, it will improve our knowledge of the LHMU (Lake Harbor Marble Unit) as a whole.  The project will also help T. Dzikowski define her Ph.D. thesis project which will incorporate work on the LHMU.
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