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The Lake Harbour Marb le unit (U IM) is fou nd on the sou th end of Baffin Island.
Nunavut, Canada. It is high ly minera lized. hosting ge m quality lapis lazul i. spine l.
and apatite as we ll as phlogo pite, graphite , diop side, o ligoc lase, quartz and
hornblende. Lapi s lazu li from the LHM was formed by granulite-fac ies region al
metam orp his m of a Palaeoproterozo ic do lom ite-evaporite sequence. Th e lazurite.
thc primary co louring minera l o f lapis lazu li, is found in the trad itional deep blue
co lour as we ll as pa ler blues and an unu sual teal gree n. Pre vious research has
indicated that the S-C I rat io controls the co lour of the lazurite but no co mpariso n by
chemical or spec trosco pic meth od s of the two co lours has been completed. As wel l.
thc ge nes is of the green lazu rite has ye t to be exp lained, Previou sly repo rte d
petro logic rela tion ship s have been confi rmed by po lariz ing m icrosco py. Mineral
chemistry (EM PA ), unit ce ll paramete rs (X RD), abso rption spec tra (Ff- IR) and thc
oxidation states of sulphur (XA NES) have bee n de term ined for the blue and green
lazu rite . Variations between the two are discussed . TIIC data from this study are
co mpared with published va lues of other lapis local ities such a, Badakhshan ,
A fghanistan and O valle , Ch ile.
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Whcn "Minerals of Colorado" (Ecke l. 199 7) was publi shed , 774 mineral spec ies
we re described fro m Colorado, and a few new ones have been added to the list.
Only a fe w have been used in the generul jewelry trade : they are topaz, aquamarin e,
phenak ite. d iamon d. turqu oise , lazurite (lapis lazu li) and arnazonite.

Co lorado is located in the south cen tra l Rocky Mounta ins which is ideall y suited
for di verse geo log y, Th e up lifted mountains and the eroded landscapes reveal a vas I
assortme nt of rocks co ntaining ma ny d ifferent min erals, a ll reflec ting the geo logic
enviro nme nt when the roc ks formed . Prim ary min erals are those fo rmed in the roc ks
and remain esse ntia lly unalt e red . Excellent exa mples of such deposits a re
Colorad o ' s man y pegm at ites. where mineral s found in "pockets" arc thc origin al

minerals fo rmed . To paz from the Pikes Peak Gra nite and beryl variety aquamarine
and goshcnite occurring at 12,000 feet o n Mt Ame ro are somc. Man y rich deposits
are the resu lt o f oxidation , hav ing been formed b)' seconda ry deposi tion when
primary mine rals have interacted wit h hyd rothermal so lutions o r grou nd wa ter.
Ox idized deposits do not readil y fonn the hard gemstoncs thai are f;lce led , hut do
yield the import alll ge ms, especia lly turq uoise ,

Th e De nver Mu seum of Nature and Science has faceted gemstones and facet~d

scmi-pre c ious ge mstones from Colorado in their collection s. Examples are 1.2 ca r.lt
phenakite, 19 .95 and 13.75 earat aquamari ncs, 29 .56 and 27,5 ca ral top az, 2.75
ca rat dia mond, 2.1 carat spess anine. .48 cara t gros sular, 130.6 carat qu artz, 2 carat
amethyst. 6 .65 carat fluo rite , 9.5 carat barit e, 13 .9 carat and 8.5 camt spha lerite, 10 .1
carat apatite. 65.8 cara t rhod ochrosite. and also caboc ho ns of lazu rite , am azonile. and
turquo ise.

Pictu res of these cut stones and the typica l natu ral material they wcre cut from
will be presented along with a map sho wi ng locati on s in Col orado where thcy occur.
lllCgeology of thc dcposi t sites will be menti oned.
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In Alto Uruguai region , north of Rio Gm nde do SuI State. Brazil. huge ame thys t
geode deposits occur in basal ts o f Serra Geral Fonnation, a late Jurassic-early
Cre taceo us vo lcani c seq uence of Parana Basin, TIll' am ount and qu alily of gem
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materia ls has turn ed thai region into o ne of the main worldwi de supplier of
am ethys t 10 the intern ation al mark et.

Amethvs t and related silica min erals were cha rac te rized by the ir
morp hology, optica l prope rties, infrared (FfIR) and o ptica l absorption
spec troscoy, X-r.IY diffracrom etry. cry sta l inc lus ion s (optica l microscop y and
SEMIEDS ), lluid inclu sion s (m icrotbenno mctry) and by chemical data
(XRFL. IC P. If"AA and EPR).

Th e gcodc s arc co mmo nly cy lind rica l cavi ties - I m long afill usually
inco mpletely tilled wit h the following mineral sequence : ' I thin o uter layer o f
microcrysta lline qU'U1Z (ti ne quartz and chalcedony fibrous qu artz), followed
hy a cc ntimetric layer of coarse co lourless III milky quartz with progressive
co lour zoning to euhedral amethys t. Calcite, gy psllm (selenite ) and halit e ca n
occur as late min erals.

Amethys t arc usually sing le terminated ccntimctric crystals with tran spa rent
posi tive (r) and negative (z) rhombohedra, and a lillie deve loped uu nxluccnt 10

milky hexagonal ( Ill) prism . Th e co lo ur varies Inuu liglu 10 dl'l' p rich hues of
vio let (530-540 nrn absorptio n} and is due to Fe " colour centers. Co lour

zoning and irregul ar co lour distriluuion are common. Ik lz il Law twinn ing,
kno wn as a fea ture 10 distinguish natural fro m syn thetic amethyst. has been
observed only in so me crystals . Nee d le -like and fibrou s mi nute goc lhile
c rys tals are co nuno n inclusion s. usuall)' developed along rhomhoh edral growth
Jo nes as xphcruli tic aggl\.'ga h':s. Oth er seldom inc lusionx an: l'aki lt: and
g lobules of cha kedo n)' . 1·luid indusion s arc of monophasic aq ul'l'"s type.
enclos ing metastable flu ids conuuui ng small unmuutx of Na. K, Ca , Mg and
Fe.

Th e s ilica lIJil H..' I-.t1 , ha ve simi lar che m ica l \:ol1lposilioll wi th (JX.()(} III 1()()'3

of SiO " sma ll amo unts of 1\1 and Fe 1< I'it,.) , followed hy K. Na , Ca . r< lg. Ti
and I' « O.5'y,,), and Ha. i'.r. Y. Cu, i'.n. Sr. Li. Sc and La as 11~ ICl' cleme nts. x
ray reflect ion s and cc ll d imens ions clo sel y R'Sl'lIthks .I( ' I' I)S slandan l qll :nl /..

Infrared spec tra show typ ical absorbance of uquart«, with ad ilional ,slna li
pea ks aro und 1.600 ern due to wate r molecu h-s. and hroad ahso,hal, cl' nc.u
3.500 em I, due to isolated (O H) mole cule s in the qU'"1Z suuc run-.

Th e minera logical anti chcuucu l results, poi nt to cha racterize thl'S(' I!clxk
silica mineral s as essent ially pure phasl's aud indic.uc they have hccu dl'lx"i tcd
in epithermal stable co nd itions.
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With the discowry of the rich diarnoncl lields of Brazil iu Ihc IX'" ce ntury, ill
abo ut 1725. the jewell ery arts in (;1n'(llx, entered a new ch ap ter Ihat was
dominated hy the huge amo unt of diall lOlll1s tha i became ava ilahlc 'II Ihl' lillll\
slJIp ass ing. hy far lh o \o,l ' f rom Ind ia and Bo rneo . In a jew el. prec iolls 1IIl' la ls

heca me almost only a SllllL·ture Ii' r holdin g the many gemstones no w avai lahk,
co ntrasting w ith the previou s pil'l'CS dominated hy thos~ melals. Dul' lo thl' 1;1l'1
Ihat the POll uguese were Ihe dom inan t Ix,wer al Ihal timl' , man y j l'Wl'iIe,)'
masl~rp i~ces , rich in d iamond s we re C1~liicd Ii... the roya ll)'. pa 'l il'tliarly al Ihl'
cnd of the lSi" ce lnury. Most of Ihose still exis t in their origin al l<lIlllals in Ihl'
Royal Palace of Ajuda in I. ishon . 1',H1 uga l and thc thonsands of people tlt:ll
\'is i t~d thc 1;lhulous diamllnds ex hih its in Ihc Na tura l Il islo l)' Museum in Nl'W
Yor k and Pari s and in Scuderia del Q uirinak in Ronlc arc wi t n~ssl's of Ihl'ir
g lamour and wcalth.

li en: wc present Ii,r th~ li rst timc in an intel1lationa l mcel ing a co llcc tion of
thc most imp0l1am Portu guesc Crown Jcwels sc t wit h fah ulous d iamo nds ,
em~ra lds and sapphires, inlrodu cin g thcir histo ry, significan ce aflll gems , with
a spec ial focu s on the ' Jew el of Th e Go lden f-Icecc·.
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