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INTRODUCTION

The Ea glet prop erty is lo cated on the north -
ern side of Quesnel Lake, 2.5 km east of the
North Arm (Fig 1) in NTS area 093A/10W. The
iden ti fied min er al ized zones are lo cated north
of Wasko Creek and west of Barrett Creek.
Freeport Re sources Inc. of Van cou ver has
owned the prop erty since 1994 when they
restaked it as the ‘Q claims’.

Ex plo ra tion of the Ea glet de posit be gan in
1946 with the dis cov ery of flu o rite in Barrett
Creek can yon. The prop erty was briefly ex am -
ined by Canex Ae rial Ex plo ra tion in 1966. Be -
tween 1971 and 1985, Ea glet Mines Ltd. con -
ducted a sys tem atic pro gram of trench ing and
di a mond-drill ing, and developed two adits.

Ex plo ra tion ac tiv i ties ceased at Ea glet
when in ter na tional fluorspar prices sud denly
dropped from US$130–210/tonne in 1984 to
US$72–115 in 1985, fol low ing a fall in mo lyb -
de num prices from US$25/ki lo gram in 1980 to
be low US$10 in 1983. Fluorspar and flu o rite
are syn on y mous terms, with flu o rite used more
in sci en tific ter mi nol ogy and fluorspar be ing a
rather tech ni cal term in industrial applications.

Given the cur rent strength of com mod ity
prices, with fluorspar at US$180–280/tonne
(In dus trial Min er als, No. 481, Oc to ber 2007)
and mo lyb de num at US$32.75–34.00/lb of Mo
ox ide (The North ern Miner, No vem ber 26–De -
cem ber 2, 2007), an up date to the pub lic-do -
main geoscience knowl edge of the Ea glet de -
posit was warranted. EXPLORATION OVERVIEW

Min er al iza tion dis cov ered in Barrett Creek can yon
was dis sem i nated flu o rite and mi nor ce lest ite, py rite, ga -
lena, sphalerite and mo lyb de nite. In a 1966 re port, J.M.
McCammon de scribed the dis cov ery zone hostrocks as
quartz-feld spar-mica gneiss in jected with peg ma tite, aplite
and granitic rock.

Ex plo ra tion be tween 1971 and 1985 in cluded 126 sur -
face di a mond-drill holes to tal ling 19 687 m, to gether with 9 
un der ground hor i zon tal di a mond-drill holes (from adit 1)
to tal ling 1525 m (Fig 2). In ad di tion, two adits, no 1 of
292 m and no 2 of 373 m were driven to test the min er al iza -
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Fig ure 1. Lo ca tion of study area, east of the North Arm of Quesnel Lake.



tion un der ground (Fig 3, 4). This pro gram cov ered an area
1500 m long and 900 m wide on a south-fac ing for ested
slope be tween el e va tions of 760 and 915 m. Un for tu nately,
only a small part of the ex plo ra tion work was doc u mented
and is pub licly avail able in As sess ment Re ports 5639, 9515 
and 10447 filed by Ea glet Mines Ltd. The only geo chem i -
cal data avail able from the ex plo ra tion cam paign are in -
com plete CaF2 as says for 120 of drillholes, 9 of which also
have Ag val ues. The pres ence of mo lyb de nite has been only 
briefly men tioned in the George Cross News let ter (1983)
and The North ern Miner (1984). Ac cord ing to in ter nal Ea -
glet Mines Ltd. re ports, a “good qual ity fluorspar con cen -
trate” and a sale able MoS2 con cen trate were ob tained in pi -
lot tests by Kamloops Re search and As say Lab o ra tory Ltd.
In 1985, Ea glet Mines Ltd. con tracted Pe ter Read to map
adit 2 and relog the on-site core with the ob jec tive of con -
duct ing a struc tural anal y sis of the de posit. Un for tu nately,
the pro ject was not com pleted, al though 60 manu script
drillcore logs and a map of adit 2 were pur chased by
Freeport Re sources Inc. (Hora, 2005). Pre lim i nary con clu -
sions of this in com plete struc tural study in di cate that the
Ea glet min eral zones are folded by late, broad, open upright 
folds and are locally truncated by faults (P. Read, pers.
comm., in Pell, 1992).

When Freeport took con trol of the de posit in 1994, a
va ri ety of pulp sam ples were stored in side a shed on the
prop erty. These in cluded 189 sam ples from the 1983 di a -
mond-drill ing pro gram (holes 83 to 104) and 632 sam ples
of ‘ribs’ and ‘rounds’ from adit 2. The di a mond-drill hole
sam ples were sent by Freeport for reanalysis of 31 el e ments 
by in duc tively cou pled plasma – mass spec trom e try (ICP-
MS) and CaF2 by wet chem is try (Hora, 2005), and the sam -
ples from adit 2 for 34 el e ments by ICP-MS. In 2005,
Freeport also tested sam ples con tain ing vis i ble mo lyb de -
nite, col lected from the adit 2 muck piles (Fig 5) to doc u -
ment pro cess ing suit abil ity of this min er al iza tion type
(B. Clark, pers comm, 2005).

GEOLOGICAL SETTING

The Ea glet de posit is lo cated within Early Mis sis sip -
pian Quesnel Lake gra nitic orthogneiss (Okulitch, 1985) at
its con tact with Late Pro tero zoic bi o tite-gar net metapelite
of the Snow shoe Group (Struik, 1983). Along its struc tur -
ally mod i fied in tru sive north ern con tact are abun dant xe no -
liths of gar net-bi o tite metapelite and gar net am phi bo lite.
The de posit area is cov ered by a con tin u ous blan ket of
over bur den, which var ies in thick ness from 1.2 to 33.2 m
(av er ag ing 11.3 m), as doc u mented from 63 drillhole logs
(Hora, 2005). How ever, con tact re la tion ships ex posed in
the Barrett Creek can yon show an east erly strike and
shallow northerly dip (Pell, 1992).

Orthogneiss com po si tion ranges from diorite to gran -
ite to syenite (Ferri et al., 1999). The U-Pb zir con
geochronometry in di cates an age be tween 375 and 335 Ma
(Mortensen et al., 1987). Ea glet min er al iza tion is within the 
East Quesnel Lake gneiss fa cies (Fig 4, 6, 7). This fa cies
dis plays I-type at trib utes with in di ca tions of some as sim i la -
tion of con ti nen tal ma te rial. Most geo chem i cal char ac ter is -
tics of the East fa cies point to magma gen e sis within an arc
set ting, but its or i gins are not fully un der stood (Ferri et al.,
1999). Some au thors have ar gued that char ac ter is tics of at
least parts of the East Quesnel Lake gneiss are con sis tent
with a within-plate or anorogenic setting (Montgomery and 
Ross, 1989).

Any geo chem i cal dis crim i na tion of Quesnel Lake
gneiss near the Ea glet de posit must con sider the af fects of
al ter ation. The salmon pink col our of gneiss blocks found
on muck piles from adits 1 and 2 and in most of the drillcore
points to wide spread potassic al ter ation and ma jor-el e ment
mo bil ity. In par tic u lar, any tec tonic dis crim i na tion based
upon the highly mo bile large-ion lithophile el e ments, such
as K, Rb, Sr and Ba, is suspect.

PETROGRAPHY, MINERALOGY AND
CHEMISTRY

Min er al ogy was in ves ti gated us ing op ti cal mi cros -
copy, X-ray pow der diffractometry and elec tron
microprobe microanalytical tech niques at the In sti tute of
Ge ol ogy, Acad emy of Sci ences of the Czech Re pub lic in
Prague. Un less spe cif i cally noted, an a lyt i cal data and ta -
bles are part of this study.

Microanalytical and X-Ray Diffraction
Methods

Microanalytical anal y ses were made on pol ished sec -
tions with a CAMECA SX-100 elec tron microprobe us ing
the wave length dispersive tech nique. The beam di am e ter
was 2ìm with an ac cel er at ing po ten tial of 15 kV. A beam
cur rent of 10 nA was mea sured on a Far a day cup. A count -
ing time of 10 s was used for all el e ments. The stan dards
em ployed were syn thetic SiO2, TiO2, Al2O3, Fe2O3 and
MgO, and nat u ral jadeite, leu cite, ap a tite, di op side, spinel
and bar ite. The data were re duced us ing the Ö (ñæ) Merlet
cor rec tion.

Min eral phases were also iden ti fied by X-ray pow der
dif frac tion (XRD), us ing a Phillips X´Pert APD that em -
ploys CuKá ra di a tion and graph ite mono chro ma tor. Scan -
ning speed was set to 1º/min, gen er a tor volt age to 40 kV
and current to 40 mA.

The ICP-MS an a lyt i cal re sults were pro vided by Van -
cou ver lab o ra to ries Min En Labs, As say ers Can ada and
ACME An a lyt i cal Laboratories Ltd.
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Fig ure 2. Ea glet core stor age fa cil ity in 2007.



G
eo log i cal F

ield w
ork 2007, P

a per 2008-1
19 Fig ure 3. Lo ca tions of ver ti cal di a mond-drill holes and adits 1 and 2 on the Ea glet prop erty.



20
B

rit ish C
o lum

 bia G
eo log i cal Sur vey

Fig ure 4. Ge ol ogy of the prop erty area (mod i fied af ter Pell, 1992), with faults iden ti fied from airphotos.



Petrography

The dom i nant rock types are salmon pink and light
grey gneiss es, lo cally dis play ing a yel low over print (Fig 7). 
They are fine to me dium grained and com posed of a
sucrosic mix ture of K-feld spar, al bite, quartz and kaolinite
group min er als. The rocks are fre quently so heavily al tered
and recrystallized that their gneissic fab ric is par tially or
en tirely ob scured. Sam ples of the Quesnel Lake gneiss col -
lected in 2007 pres ent a broader range of rock types than
pre vi ously rec og nized: al ka line pyroxenite to leucogranite, 
aplite and gra da tions into metapelitic xenoliths.

Min er al ogy in cludes po ten tially eco nomic min er als
flu o rite, mo lyb de nite and ce lest ite; dom i nant rock-form ing 
min er als microcline, al bite and quartz; and ac ces sory min -
er als rutile, py rite, zir con, sphene, fluorapatite, mag ne tite
and pyrochlore. Sec ond ary min er als re sult ing from low-
tem per a ture hy dro ther mal al ter ation are sid er ite, dis sem i -
nated very fine grained he ma tite, cal cite, dickite, nakrite,
kaolinite 1T with 1Md, and fluorapophyllite.

Fig ures 8 to 11 doc u ment three main stages of phys i cal
and chem i cal changes af fect ing the orthogneiss:

1) Fol low ing sili ci fi ca tion and re gional meta mor phism,
the rocks were sub jected to albitization and then K-
feld spar al ter ation (microcline) and sili ci fi ca tion.

2) In tro duc tion of sul phide min er als (MoS2, PbS and
ZnS) may have oc curred next, then ad di tion of flu o rine 
and de po si tion of the old est gen er a tion of fluorite.

3) A pe riod of cataclasis en sued, fol lowed by car bon ate
al ter ation and ad di tion of mul ti ple gen er a tions of flu o -
rite and ce lest ite. Growth of these min er als was ac com -
pa nied by the al ter ation prod ucts kaolinite, seri cite,
c h l o r i t e  a n d  z e  o  l i t e  m i n  e r  a l s .  S e c  o n d  a r y
fluorapophyllite was iden ti fied by XRD anal y sis.

Dem on strat ing that some min er als are rem nants of an
orig i nal protolith is dif fi cult. Only in a few thin sec tions are
the out lines of the orig i nal min er als vis i ble where they have 
been re placed by microcline and their bound aries en hanced 
by the pres ence of quartz (Fig 9d). Iden ti fi ca tion of re sid ual 
min er als in cor po rated from the orig i nal protolith is less am -
big u ous (Fig 8b, 10c, 10d). The chem i cal com po si tion of
dom i nant min er als, iden ti fied by XRD as microcline and
low al bite, is con sis tent in the sam ples an a lyzed (Fig 12;
Ta ble 1). There fore, we in ter pret these min er als as a prod -
uct of the same large-scale re place ment pro cess. The in ten -
sity of feld spar al ter ation makes distinctions between
original rock types uncertain.

A mica sam ple re cov ered from aplit ic gran ite in ter -
sected in drillhole 43-81 pro vided an age of 127 ±4 Ma
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Fig ure 5. Ae rial view of muck piles from adit 2 as they ap peared in
2007.

Fig ure 6. North west-south east sec tion across the min er al ized
zone, con structed us ing data pro jected from drillholes 33, 67, 58,
1, 45, 93, 50, 51, 57, 77 and 80 (adapted from Ball and Boggaram,
1985). Faults (δ) in ter preted from airphotos.

Fig ure 7. Sam ple of East Quesnel Lake gneiss show ing per va sive
al ter ation, adit 2.
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Fig ure 8. Scan ning elec tron mi cro scope (SEM) pho to mi cro graphs show ing a) brecciated microcline (Kf) re plac ing al bite (NaF), with frac -
tures in microcline filled by quartz (Q) and flu o rite (F); youn gest min er als are ce lest ite (Cs) and a clay min eral of the kaolinite group (Cm); b)
hy dro ther mal quartz (Q) re plac ing microcline (Kf) and en clos ing ap a tite (Ap) and zir con (Zr) with, to the right and up from them, orig i nal ti ta -
nium min eral crys tals al tered to a mix ture of rutile and clay min eral; c) cataclasis of microcline (Kf), which is re plac ing al bite (NaF); inter gra -
nu lar space is filled by sid er ite (Sd) with py rite (Pyr) grains; al bite con tains dis sem i nated grains of cal cite (Ca); d) microcline (Kf) cut by
microveinlets of quartz (Q) and cal cite (Ca); the cal cite is partly en gulfed by ce lest ite, per haps in di cat ing re place ment of cal cite by ce lest ite;
in this sam ple, ex ten sive mats of kaolinite (Cm; type IT) in di cate ad vanced al ter ation; e) rutile crys tals (Ru) en closed by quartz (Q), with
kaolinite (type IT) pen e trat ing both; f) microcline (Kf) re plac ing al bite (Naf), and ce lest ite (Ce), sid er ite (Sd) and a clay min eral of the
kaolinite group (Cn) re plac ing both feld spars along frac tures and grain bound aries.
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Fig ure 9. Scan ning elec tron mi cro scope (SEM) pho to mi cro graphs show ing a) hy dro ther mal quartz (Q) with an ag gre gate of mo lyb de nite
(Mo) flakes; K-feld spar en closed in quartz is struc tur ally dis or dered and is prob a bly a rem nant of the orig i nal rock; the rock is highly al tered,
with nacrite pres ent in ad di tion to kaolinite (Cn); b) crys tal ag gre gates of flu o rite (F) formed at the ex pense of K-feld spar (Kf); elon gate, pris -
matic, highly charged (bright) min eral re plac ing flu o rite is an un iden ti fied min eral with high Y, Ce, La and Nd, prob a bly a car bon ate re lated to 
bastnaesite; c) idiomorphic ce lest ite (Ce) formed at the ex pense of flu o rite (F) and quartz (Q); d) microcline (Kf) re plac ing the orig i nal rock-
form ing min er als; patchy quartz (Q) out lines the bound aries of re placed min er als and ce lest ite (Cs) re places both microcline and quartz; e)
a highly clay-al tered rock spec i men, with the old est min eral be ing microcline (Kf) and later min er als, in or der of paragenesis, be ing quartz
(Q), flu o rite (F) and ce lest ite (Ce), all of them re placed by a dark-col oured clay min eral (Cm); f) cataclastic microcline (Kf) re plac ing al bite
(Naf), with both be ing re placed by cal cite (Ca), flu o rite (F), ce lest ite (Ce) and a clay min eral (prob a bly kaolinite).
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Fig ure 10. Scan ning elec tron mi cro scope (SEM) pho to mi cro graphs show ing a) rem nants of quartz (Q) and flu o rite (F) within ce lest ite (Ce),
with ap a tite (Ap) grains be ing the only re sid ual min er als from the orig i nal protolith; b) quartz (Q) be ing re placed by flu o rite (F), with ce lest ite
(Ce) re plac ing both; c) that the protolith in this sam ple was prob a bly an al ka line in tru sive, as in di cated by rem nants of orig i nal pyroxene (Py)
of aegirine-augite com po si tion; al bite (Naf) grain is en closed by the pyroxene and both are re placed by microcline (Kf); d) the same protolith
as in 10c; aegirine-augite is as so ci ated with mag ne tite (Mg), sphene (Ti) and cal cite (Ca), and late microcline re places all ig ne ous min er als;
e) a quartz (Q) – cal cite(Ca) vein with ga lena (Ga), the ga lena re plac ing both microcline (Kf) and al bite (Naf); f) col our-en hanced el e ment
map ping in a back scat ter pho to mi cro graph; microcline is yel low, flu o rite is red, sid er ite is pale green and kaolinite is dark green.



(Pell, 1992), which is within the range of Cre ta ceous stocks
and dikes with Mo min er al iza tion in the Quesnel and
Kootenay ter ranes else where. A less re li able fis sion-track
date on flu o rite from adit 1 sug gests an age of for ma tion of
104.6 Ma (Pell, 1992), which is within the same general
range.

Al kali feld spars are the dom i nant min er als of the
hostrocks on the Ea glet prop erty. Microcline in anhedral
grains with ev i dence of cataclasis (Fig 8a, 10f) makes up al -
most 50% of the rocks. It of ten shows un du la tory ex tinc -
tion. Pre served sil ica rims on orig i nal min eral com po nents
com monly out line the grain bound aries within the orig i nal
protolith (Fig 9d). The X-ray dif frac tion di a grams of
microcline con firm its or dered struc tural state close to the
pure the o ret i cal com po si tion. Chem i cal com po si tion cor re -
sponds with very high pu rity KAlSi3O8 (orthoclase (Or);
Fig 12; Ta ble 1), with only low con tent of the al bite (Ab;
max. 4.7%) and celsian (Ca; BaAl2Si2O8; max. 0.5%)
components.

Al bite in sam ples from the Ea glet prop erty is
intergrown with quartz, the sec ond most abun dant min eral.
Petrographic iden ti fi ca tion of low al bite based on
polysynthetic and carlsbad-al bite twinning was con firmed
by XRD. The crys tal li za tion of al bite pre ceded for ma tion
of microcline (Fig 8c, 8f). Chem i cal com po si tion (Ta ble 1;
Fig 12) cor re sponds to very pure al bite (Ab; NaAlSi3O8),
with only 1.3% Or com po nent and a negligible (0.4%) An
content.

Chondrite-nor mal ized rare earth el e ment (REE) abun -
dance pat terns for all four sam ples an a lyzed are en riched in
light rare earth el e ments (LREE). The LREE pat tern is
marked by a high La/SmN ra tio (up to ~180, av er age ~140),
while the con tent of heavy rare earth el e ments (HREE) is
low but vari able (Gd/LuN = ~1 on av er age). All of the an a -
lyzed sam ples have dis tinctly pos i tive Eu anom a lies (Fig
13; Ta ble 2). The sam ples se lected for REE anal y sis are
from min er al ized zones high in Sr (>10 000 ppm).

Quartz is pres ent in sev eral min eral as so ci a tions and
sev eral gen er a tions that are tex tur ally in dis tin guish able
from each other. The dom i nant is quartz of hy dro ther mal
or i gin (Fig 14). Other typ i cal prod ucts of low-tem per a ture
hy dro ther mal al ter ation are sid er ite (Fig 8c), cal cite
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Fig ure 11. Scan ning elec tron mi cro scope (SEM) pho to mi cro graph show ing a) ce lest ite crys tals in vugs of car bon ate-al tered rock; b) ag gre -
gates of pyrochlore (Pch) crys tals and zir con (Zr) grains en closed in microcline (Kf) ma trix, with the mar gins of both microcline and
pyrochlore cor roded and re placed by kaolinite (Cm); bright white in clu sions in the pyrochlore are prob a bly uraninite (U).

Fig ure 12. Feld spar min er als from the Ea glet prop erty plot ted on an 
orthoclase-al bite-an or thite ter nary di a gram with ex panded
orthoclase and al bite api ces.



(Fig 9f) and clay min er als of the kaolinite group: kaolinite,
dickite and nacrite (Fig 8a, 8d, 9a, 9e, 11b).

Mag ne tite is the most com mon ac ces sory min eral,
form ing euhedral to anhedral crys tals (Fig 10d). The Fe3O4

com po nent (87.9–99.0%) is dom i nant over the il men ite
(Mg2TiO4) ad mix ture (up to 10.2%). The geikielite
(MgTiO3) com po nent is mi nor (up to 1.3%).

Mus co vite is an other com mon ac ces sory in rocks on
the Ea glet prop erty (Ta ble 1). Its vol ume is vari able, lo cally

reach ing sev eral per cent. A ge net i cally im por tant ac ces -
sory is zinnwaldite, found in centi metre-wide greisen
veinlets. Its pres ence was confirmed by XRD.

Other com mon ac ces sory min er als are rutile (Fig
8b, 8e), sphene (Ta ble 1; Fig 8b, 8e, 10d), fluorapatite (Fig
8b, 10a), py rite (Fig 8c) and pyrochlore. Pyrochlore com -
monly oc curs as in di vid ual grains and crys tal ag gre gates
(Fig 11b; Ta ble 3). Pyrochlore, pres ent lo cally in amounts
up to sev eral vol ume per cent, is found in as so ci a tion with
microcline, zir con, py rite and clay min er als of the kaolinite
group. Ac ces sory zir con (Fig 8b, 11b), sphalerite and
galena (Fig 10e) are rare.

Ir reg u lar zones of dark bands within al tered East
Quesnel Lake gneiss are highly al tered am phi bo lite, gar net
am phi bo lite and pyroxene-bear ing rock. Aegirine-augite
can en close euhedral al bite crys tals and is found in as so ci a -
tion with microcline, al bite, cal cite, sphene and mag ne tite
(Fig 10c, 10d, 15; Table 1).

Economic Minerals

Un til now, Ea glet had been con sid ered a fluorspar
prop erty. In out crops along Barrett Creek, flu o rite show -
ings have been de scribed as dis sem i nated grains, veinlets
and scat tered veins up to 15 cm thick, and as pods and ir reg -
u lar masses 15 to 20 cm wide (McCammon, 1966).
Fluorspar min er al iza tion also crops out in sparse ex po sures 
for a dis tance of 400 m west ward from Barrett Creek can -
yon and again on the lakeshore, 1600 m fur ther west. Af ter
an ini tial search for mas sive veins was un suc cess ful, ex plo -
ra tion work tar geted lower grade feldspathic zones with
flu o rite im preg na tions and a stockwork char ac ter (Fig 6,
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 Rutile

SiO2 64.09 64.49 64.88 68.88 68.33 68.36 98.62 98.80 99.77 30.61 30.22 0.41

TiO2 0.00 0.01 0.04 0.00 0.06 0.01 0.66 0.80 0.03 31.56 33.71 89.16

Al2O3 17.78 18.29 18.06 19.07 19.34 19.66 0.00 0.00 0.92 1.73 1.19 0.00

Cr2O3 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.01 0.00 0.01 0.00 0.00

MnO       0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.12 0.00 0.13 0.26 0.00
FeO 0.23 0.13 0.15 0.16 0.65 0.22 0.00 0.00 0.00 2.01 1.59 2.31
MgO 0.00 0.00 0.00 0.04 0.03 0.00 0.03 0.02 0.00 0.00 0.31 0.00
CaO 0.01 0.01 0.00 0.09 0.04 0.06 0.00 0.03 0.03 26.45 27.13 0.18
BaO 0.23 0.13 0.06 0.00 0.10 0.00 0.04 0.01 0.00 0.00 0.00 0.00

Na2O 0.41 0.54 0.70 11.57 11.73 11.73 0.00 0.00 0.04 0.00 0.31 0.00

K2O 16.65 16.54 16.37 0.17 0.12 0.16 0.00 0.02 0.06 0.04 0.01 0.05

Total 99.42 100.14 100.26 100.00 100.39 100.20 99.41 99.81 99.85 92.54 94.46 92.11

Kaolinite

SiO2 1.18 0.06 52.49 51.83 1.11 0.15 0.28 0.03 47.95 45.46 45.33 45.9

TiO2 0.11 0.01 0.04 0.05 0.00 0.00 0.01 0.00 0.03 0.16 0.20 0.23

Al2O3 1.07 0.00 1.58 0.95 0.57 0.11 0.00 0.00 37.85 32.77 33.43 33.28

Cr2O3 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.04

MnO       0.00 0.04 2.75 1.77 0.79 1.03 0.15 0.51 0.07 0.13 0.06 0.14
FeO 83.04 89.28 16.08 23.12 50.3 50.44 0.16 1.73 0.19 5.17 5.16 5.12
MgO 0.12 0.00 5.92 4.31 5.05 4.31 0.00 0.04 0.07 0.55 0.44 0.47
CaO 0.45 0.05 14.15 10.91 1.66 1.83 54.48 54.34 0.00 0.00 0.01 0.00
BaO 0.04 0.00 0.02 0.00 0.00 0.00 0.00 0.02 0.00 0.12 0.02 0.00

Na2O 0.08 0.00 5.92 7.79 0.09 0.22 0.17 0.03 0.03 0.35 0.34 0.32

K2O 0.04 0.00 0.01 0.02 0.06 0.01 0.02 0.03 0.00 10.54 10.55 10.38

Total 86.16 89.43 99.13 99.47 59.63 58.13 55.26 56.74 86.19 95.26 95.58 95.89

Calcite MuscoviteAegirine-augite

Microcline Albite Quartz

SideriteMagnetite

Sphene

TABLE 1. GEOCHEMISTRY OF TYPICAL ROCK-FORMING MINERALS IN EAST QUESNEL LAKE GNEISS FROM THE EAGLET
PROPERTY.

Fig ure 13. Chondrite-nor mal ized rare earth el e ment pat tern of
East Quesnel Lake gneiss, Ea glet prop erty.



14, 16). Late dis cov ery of mo lyb de nite in adit 2 has not
been fol lowed up by work to out line its dis tri bu tion within
the de posit. In 2007, the au thors also found mo lyb de nite in
a rock pile out side adit 1. Mo lyb de nite is fre quently but ran -
domly pres ent along slickenside and gneissosity planes as

groups of flakes sev eral centi metres in size (Fig 17). Mo -
lyb de nite also oc curs within quartz veinlets and as grains
within cross cut ting veinlets of flu o rite (Fig 9a). The X-ray
dif frac tion anal y sis of a lab o ra tory-scale con cen tra tion test
sam ple iden ti fied two forms of MoS2, the 3R and 2H, in rel -
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Sample Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

B 110303 26.3 124.5 212.1 14.0 14.5 2.2 1.6 2.5 1.4 2.6 1.2 10.1 3.3 1.2
B 110313 4.8 45.2 79.9 5.7 5.5 1.6 0.5 1.3 1.0 4.3 0.6 0.3
B 110315 26.4 11.0 22.0 0.5 4.9 0.4 1.3 0.3 0.6 1.4 0.3
B 110316 7.9 41.2 73.8 4.4 7.2 1.6 0.6 1.5 0.6 4.4 0.8 0.2
B 110320 44.5 105.1 243.3 16.3 31.6 10.4 3.9 6.5 2.0 4.3 1.8 14.9 5.9 1.3

S92-502 18.4 35.8 62.5 4.4 5.7 1.2 2.2 0.2 0.8 1.5 0.3
S93-520 21.7 37.3 54.8 5.0 4.6 1.3 2.3 1.3 1.8 0.5
S97-562 27.7 206.3 449.4 18.8 24.0 0.9 3.1 3.1 0.6 1.2 0.4 16.5 0.3 2.3 0.7
S98-585 22.1 103.1 173.4 10.2 12.6 1.5 2.1 2.2 1.9 0.5

S102-854 23.1 64.5 109.5 6.4 11.8 1.9 1.9 2.7 0.4 1.5 0.5 4.6 2.2 0.5

TABLE 2. RARE EARTH ELEMENT ANALYSES OF EAST QUESNEL LAKE GNEISS HIGHLY ALTERED ZONE, EAGLET
PROPERTY. ANALYSES BY ACME ANALYTICAL LABORATORIES LTD.

Fig ure 14. Sam ple of ‘BQ’ drillcore show ing an early
gen er a tion of flu o rite (Fl) frac tured and ce mented by
quartz (Qtz).

QL A6 QL A6 QL C10 Ql C10

ThO2 0.36 0.31

TiO2 8.73 8.49 8.59 8.74

ZrO2 0.00

Nb2O5 55.53 56.01 56.18 57.52

Ta2O5 1.28 1.25 1.19 1.25

U2O5 15.42 15.85 15.45 15.59

Ce2O3 0.00

La2O3 0.00

MnO 0.36 0.06 0.16 0.26
FeO 1.98 2.48 3.14 2.08

CaO 6.58 5.67 3.69 5.34

Total 89.88 89.81 89.04 91.11

TABLE 3. ANALYSES OF PYROCHLORE,
EAGLET PROPERTY.

Fig ure 15. Pyroxene from East Quesnel Lake gneiss on the Ea glet
prop erty plot ted on wollastonite/en sta tite/ferrosilite (WEF) –
jadeite (Jd) – aegerine/ac mite (Ac) di a gram (af ter Morimoto,1988).

Fig ure 16. Min er al ized brec cia in adit 2 of the Ea glet prop erty,
show ing patchy pur ple flu o rite, flesh-col oured veins of K-feld spar,
white ce lest ite and blue-grey si lici fied zones.



a tively sim i lar amounts (Ta ble 4). The wide spread pres -
ence of ce lest ite in the de posit is un usual. It is com monly
found with flu o rite and cal cite (Fig 11a) and, in some sam -
ples, ce lest ite is more common than fluorite (Fig 9c,
9f, 10a). It replaces both fluorite and calcite (Fig 8d,
10f, 18).

The chem i cal com po si tion of flu o rite and ce lest ite, as
de ter mined by elec trode microprobe microanalysis, is
shown in Ta ble 5. Flu o rite is very pure, with only 0.25%
SrO, ir re spec tive of which of sev eral gen er a tions of flu o rite 
is an a lyzed. The dark pur ple col our def i nitely rep re sents a
very early flu o rite phase. Ce lest ite ex hib its zon ing of Sr,
with an in crease from grain cen tres to the rims (Ba con tent
de creases). Im pu ri ties in mo lyb de nite within the min eral
phases an a lyzed by microprobe are below the detection
limits of the instrument.

The wide spread as so ci a tion of flu o rite with feld spar-
al tered zones at the Ea glet prop erty may sug gest a mag -
matic source for the flu o rine com po nent. Spe cial ized mag -
mas with el e vated flu o rine are usu ally ‘dry’, and flu o rine
mi grates from the protolith into the melt only at higher tem -
per a tures in the late stages of protolith melt ing. It may ac cu -
mu late in the re sid ual melt, low er ing the tem per a ture of the

gran ite sol i dus to 600–650ºC and grad u ally de vel op ing
into postmagmatic flu ids. Exsolved flu o rine-rich flu ids
may mi grate along steep frac ture sys tems into over ly ing
rocks. In a fa vour able en vi ron ment, such as a cata -
clastically de formed feldspathic host, the flu ids may re act
with the host and re sult in flu o rite flood ing. A sim i lar pro -
cess has been de scribed from tin-bear ing met al lo gen ic
provinces (Tischendorf and Förster, 1990, 1994; Štemprok, 
1993).

Min er al ized zones at Ea glet can at tain thick nesses of
up to 30 m (Fig 6). Past ex plo ra tion ef forts at Ea glet have
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Fig ure 17. Sam ple of coarse-grained mo lyb de nite from adit 2, Ea -
glet prop erty.

Mineral name Chemical formula 
Approx. 

wt % 

Molybdenite(1) MoS2 33

Molybdenite(2) MoS2 22
Quartz SiO2 10
Fluorite CaF2 <5 
Calcite CaCO3 <5 
K-feldspar KAlSi3O8 <5 
Talc Mg3Si4O10(OH)2 <10 
Kaolinite Al2Si2O5(OH)4 <10 
Pyrophyllite Al2Si4O10(OH)2 <5? 
Sepiolite Mg4Si6O15(OH)2.6H2O <10?       
Unidentified' ? <5         
(1) '3R' type; also called 'rhombohedral type'
(2) '2H' type; also called 'hexagonal type'

TABLE 4. MINERAL COMPOSITION OF
MOLYBDENITE CONCENTRATE, EAGLET

PROPERTY. ANALYSES BY THE MINERAL LAB,
INC.

Fig ure 18. Typ i cal flu o rite (Fl) – ce lest ite (Cls) – quartz (Qtz) min er -
al iza tion from adit 2, Ea glet prop erty. Sam ple is 5 cm across.

gr v v gr v

SiO2 0.03 0.01 0.01 0.00 0.01

Al2O3 0.01 0.00 0.00 0.00 0.00

MnO 0.00 0.02 0.06 0.00 0.00
FeO 0.02 0.03 0.01 0.00 0.00
CaO 52.30 51.34 51.61 52.95 51.81
BaO 0.00 0.00 0.01 0.00 0.00
SrO 0.17 0.25 0.02 0.23 0.01

SO4 0.00 0.00 0.00 0.00 0.01

F 47.67 47.19 47.40 48.06 47.14

ThO2 0.01 0.02 0.06

Total 100.24 99.02 99.24 101.33 98.98

gr gr lgr core lgr rim lgr core

MnO 0.00 0.00 0.06 0.05 0.00
FeO 0.07 0.02 0.07 0.01 0.01
CaO 1.21 1.13 0.05 0.12 0.17
BaO 6.36 6.59 2.75 8.57 3.96
SrO 48.81 48.16 54.08 48.11 51.97

Ce2O3 0.38 0.27 0.26 0.22 0.23

F 0.06 0.00 0.00 0.01 0.00

SO4 43.42 43.17 43.58 42.41 42.98

Total 100.44 99.36 100.86 99.50 99.35

Fluorite

Abbreviations: gr, individual grains; v, fluorite in veinlets >1 mm

Celestite

Abbreviations: gr, small grain <1mm ; lgr, larger grain >1 mm

TABLE 5. CHEMICAL COMPOSITION OF FLUORITE AND
CELESTITE, EAGLET PROPERTY.



out lined eight such zones, four of them de scribed as ‘main
zones’ (Ball and Boggaram, 1985). The spe cial as so ci a tion
of higher grade flu o rite ac cu mu la tions with feldspathic
zones should not be con sid ered a ge netic af fil i a tion (Pivec,
1973). The source of Sr is dis put able; how ever, it is most
likely the re sult of late to postmagmatic flu ids pen e trat ing
the Snow shoe Group. Such en rich ment is not com mon, but
it has been de scribed at other lo cal i ties, such as the
Beauvoir gran ite in France (Raimboult and Azencott,
1987) and the Ghost Lake batholith in On tario (Breaks and
Moore, 1992). Five more fis sure ce lest ite lo cal i ties in
Canada have been listed by Dawson (1985).

Discussion

A large num ber of ICP-MS an a lyt i cal re sults from
drillcore and adit 2 sam ples can be used to dem on strate el e -
ment as so ci a tions (or lack thereof) at Ea glet (Hora, 2005).
Some pre vi ous re ports, such as Ball and Boggaram (1985),
men tioned the pres ence of schee lite and wolf ram ite in the
de posit. This was not con firmed by our study, and tung sten
is prac ti cally ab sent in all lab o ra tory re sults. How ever, un -
der UV light, some va ri et ies of ap a tite, which is very com -
mon at the prop erty, have flu o res cence sim i lar to that of
schee lite, and the two can eas ily be con fused. Tin is also im -
pov er ished within the an a lyt i cal dataset. Lith ium is fre -
quently slightly el e vated (in the low tens of ppm range).
The wide spread pres ence of Sr, fre quently in quan ti ties
over 1%, is sur pris ing. Only a small set of five sam ples was
an a lyzed for Nb; all of them had con cen tra tions rang ing
from tens of ppm to 857 ppm. Lead and zinc are usu ally el e -
vated in the same sam ples, mainly in the tens of ppm and
only occasionally in the hundreds of ppm (Hora, 2005).

Ap prox i mately 25% of sam ples col lected from 13
drillcores from the 1983 ex plo ra tion pro gram have Mo con -
cen tra tions rang ing from the high tens of ppm to 270 ppm.
The high val ues were found in sam ples from drillholes 93,
11, 96, 99, 102 and 103 (Hora, 2005). Sam ples col lected
from the walls and roof of adit 2, which was driven into the
same gen eral area of min er al iza tion, have con sid er ably
higher Mo val ues: more than 15% of 562 sam ples con tain
be tween 100 ppm and 1143 ppm Mo. In par tic u lar, adit sec -
tions from 240 to 297 m and from 324 to 369 m have con sis -
tently high Mo val ues within this range (B. Clark, pers
comm, 2007). Such a dif fer ence leads to the ques tion of
whether a large vol ume of sam ples from ‘ribs’ and
‘rounds’, col lected dur ing the driv ing of the adit, gives a
more rep re sen ta tive result than a sample of ‘BQ’ drillcore.

There are sim i lar i ties in min er al ogy and geo chem is try,
such as the pres ence of potassic al ter ation, fluorspar, mo -
lyb de nite, ce lest ite and REE min er als, be tween the Ea glet
prop erty and the well-known Rexpar prop erty (MINFILE
082M  007; Pell, 1992). The pres ence of pyrochlore with
flu o rite in a gra nitic host is also known from the Up per Cre -
ta ceous Horsethief batholith, south of Golden (Reesor,
1973).

SUMMARY

Min er al iza tion at the Ea glet prop erty is in ter preted as
the prod uct of two su per im posed hy dro ther mal events.
Early, per va sive, alkalic feld spar al ter ation was the prod uct
of an al kali so dium and suc ces sive po tas sium-bear ing hy -
dro ther mal event. These flu ids may have orig i nated from a
deep-seated, well-dif fer en ti ated in tru sive body. They in -

vaded struc tur ally pre pared East Quesnel Lake ortho -
gneiss, per haps fo cused on the north flank of the lo cal
struc tural cul mi na tion. Ex ten sive feld spar al ter ation
embrittled the gneissic host rocks. Sub se quent de for ma tion 
of the East Quesnel Lake gneiss re sulted in brit tle dilatancy
within the feld spar al ter ation zones (ver sus more duc tile,
un al tered quartz-rich gneiss), thereby form ing zones sus -
cep ti ble to per co la tion by hy dro ther mal flu ids (Fig 6). Suc -
ces sive hy dro ther mal ac tiv ity con trib uted quartz, mo lyb -
de nite, flu o rite, car bon ate min er als, and ce lest ite and other
ac ces sory min er als, such as a pris matic REE carbonate
min eral (Fig 9b). They are in ter preted as prod ucts of ther -
mal-meta mor phic al ter ation above a dif fer en ti ated Early
Cre ta ceous gra nitic body. The large area cov ered by this au -
re ole in di cates a po ten tially sig nif i cant size for this un ex -
posed in tru sion. The high dif fer en ti a tion of such a deep
source is also in di cated by sev eral lam pro phyre and feld -
spar por phyry dikes re ported from adit 1 (Ball and
Boggaram, 1985). Our iden ti fi ca tion of greisen veinlets
with zinnwaldite also sug gests a deeper source of al ka line
el e ments. The sus pected faults, in ter preted from airphotos
(Fig 4, 6), are likely premineral faults with postmineral ac -
tiv ity proposed to explain the distribution of mineralized
zones intersected by drilling, as well as the conduits for
hydrothermal fluids and local displacement.

Ea glet Mines Ltd. re ported an out lined re source of
24 Mt with an av er age grade of 11.5% CaF2, in clud ing 2 Mt
grad ing 15% CaF2 (Ball and Boggaram, 1985). An es ti mate 
of the Mo re source has not yet been attempted.
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