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Mnrgmai Notes

‘ Eme:rald Lake Pluton is part of the Tombstone plutomc smte (T PS), which comanes a 550 km Iong belt of composmonally
diverse, mid-Cretaceous plutons that extends from the astern Yukon to the Dawson area of western Yukon. Emerald Lake Pluton was

originally mapped by Blusson (1974) as part of a reconnaissance program. It was then re-mapped by Smit (Smit, 1984; Smit et al.,
1985), and appears as part of Cecile’s (1984) and Cecile and Abbott’s (1992) open files. Extensive descriptions of intrusive phases are
reported by Duncan et al. (1998), and the development of the three-dimensional elevation model is discussed in Hastings et al. (1998).
Emerald Lake Pluton is a high level, fluid saturated intrusion which has textural and structural features related to late- -stage magmatic-
hydrothermal activities. Understandmg these features could provrde analogues for processes lcadxng to deposrts such as Fort Knox and
Dublm Gulch. '

Emerald Lake Pluton is an oasterly elongate body about 11 km by 2.5 km (Flgt 1). The intrusion has a surface area of 27.5 km’
and a range of vertical exposure between 700-900 m. ‘A crude concentric zonation is recorded in the western portion of the main body,
marked by the distribution of augite syemte hornbl nd -quartz syenite, hornblende quartz monzonite, and biotite granite phases.

s Trachytrc augite syenite (umt mKas) along the western rnargm of the pluton ¢ and the Hom Peak outher (Fig. 1) is characterized
by the alignment of coarse-grained K-feldspar megacrysts. K-feldspar generally accounts for 60-75 percent of the rock; the groundmass
consists of medium- grained clinopyroxene, homblende, biotite, plagioclase, and rare quartz. The megacryst foliation dips steeply
inward from, and is sub-parallel to, the margin of the pluton. The phase also contains abundant country rock inclusions. The contact
with the homblende quartz syenite is defined by a gradahonal decrease in clinopyroxene abundance and size of K-feldspar megacrysts.

Porphyritic to seriate homblende quartz syemte (umt mths) outcrops directly east of the augrte syenite (Fig. 1). It compnses
55-65 percent stubby (0.5-0.75 cm) K-feldspar megax:rysts in a fine to medium grained groundmass consisting of hornblende,
plagioclase, quartz, K-feldspar, and biotite. Homblende quartz syenite is in gradational contact with hornblende quartz monzonite. The
contact is defined by the disappearance of 3 to 4 cm stze K—feldspar megacrysts and a decrease in biotite content

. Crowded porphyritic to seriate hornblende quartz monzonite (unit mthm) makes up more than half of Emerald Lake Pluton
(Fig. 1), and is characterized by 60-65 percent perthtt iegacrysts (0.5 x 1.0 cm) which display strong zoning. Groundmass phases
include zoned plagroclase quartz, minor biotite, titanite, and magnetite. The contact between the homblende quartz monzonite and
biotite granite is gradational over 50 m. It is defined by decreasmg K-feldspar megacryst and homblende content, and increasing quartz
and b1otrte content.

A small circular body of porphyritic biotite gramte (unit mKbg) oocurs within the hornblende monzonite and along the south-
 central margin of the pluton (Fig. 1). The biotite granite is characterized by 20 percent K-feldspar megacrysts, 0.75 by 1.0 cm in size.
The groundmass consists of fine- to medium-grained quartz, plagioclase, hornblende, and biotite. Feldspars are weakly altered to
sericite and carbonate; chlonte replaces hornblende aﬁd B o‘ﬁte

The record of late stage magmatic and ﬂurd events was prcscrved as aplite and pegmante dykes, miarolitic cavities, veins,
alteration, and coated joints. Aplite dykes are typically 5 cm to 1 m wide and contain sparse grains of hornblende and biotite. Dykes are
abundant along all margins of the intrusion, but the greatest density occurs along the southern and western contacts where they are
closely assocrated with pegmatites, miarolitic cavmes, and mmemlxzed veins (Fig. 2).

Along the southern contact of the intrusion, aplite, pegmante vein; and major joint set orientations are parallel, trend east, and
dip 50 - 70 north (Fig. 2). Quartz-K-feldspar pegmatites are most common and are spatially associated with large miarolitic cavities.
Miarolitic cavities along the southern contact are observed in all phases, but occur mainly within the hornblende quartz syenite (Fig. 2),
and attain sizes up to several metres in diameter. The spherical cavities commonly contain a outer coating of very coarse grained K-
feldspar, with open-space-filling of quartz, tourmaline, muscovite, apatite, pyrrhotite, chalcopyrite, pyrite, bismuthinite, molybdemtc
a.rsenopynte and gold Smaller; 1'm scale mlarohtrc Ccavities are commonly ﬁlled with tounnalme crystals,

Table 3. Mineral occumences for the Emerald Lake area (NTS 105 0/11)

Vems along the southern contact are structurally concordant with aplite and pegmatite dykes (Fig. 2) They contain: e
molybdemte, pyrrhotite, pyrite, chalcopyrite, arsenopyrite, bismuthinite, and gold mineralization in a gangue of coarse-grained quartz,

- with subordinate K-feldspar, and variable amounts of tourmaline and biotite. Alteration is sparse around veins and consists of narrow

envelopes of sericite. Joints have sericite alteration envelopes and are rarely coated with quartz Within the biotite gramte Jomts are
coated with masslve tourmahne and but the wall-rock i is otherwise unaltered

Along the western margm ‘of the intrusion, north—trendlng veins and dykes have dxps to the east (l-‘rg 2). Aplrte dykes oceur as
centimetre-scale bodies. Joint surfaces are coated with chlorite, hornblende, tourmaline, chalcopyrite, pyrite, and pyrrhotite. Chlorite
alteration extends into the wall rock for 1-2 cm. Pegmatrtes and veins also trend north and dip to the east but are otherwise similar to
those along the southern margin, Miarolitic cavmes in the western: margm reach decnnelre-scale sizes and contain quartz and scheehte

crystals

Densrty and magnetic suscepnbrhty and whole rock chermcal composmons of the drﬁ‘erent phases of Emerald Lake Pluton are
summarized i in Tables 1 and 2, and as contoured data superimposed on the geological map (Figs. 3, 4). Contouring has been

~ implemented as a graphical tool to aid in the vrsualrzatron of physical propertres data and although snhjechve and non-umque represents

one valid mterpretahon of the data.

Eanh phase has a distinct average densrty value however there is overlap in the range of values between the dlﬂ‘erent phases
(Table 2). Contours show a general decreasing trend in density from west to east commensurate with the relative mafic to felsic
composition and emplacement sequence of intrusive phases (Fig. 3). The density contours primarily derive from differences in «
mineralogy. Two contoured zones of 2.60-2.61 g/cm (Fig. 3) correspond to areas which have faults, and may result from a decrease in
density due to the presence of micro-fractures in the samples, miarolitic cavities, or the partial alteratron of K—feldspar, plagloclase
and/or amphibole to less dense clay, carbonate and phyllosilicate minerals.

Magnehc susceptlblhty (MS)is contom'ed according to the same rules as density data (Fig. 4). Each intrusive phase has a
characteristic average MS value, but there is significant overlap in the range of values present in each phase (Table 2). The same
general trends found in the density data are observed in the MS data, Important differences between the contour patterns for density and
MS data (Figs. 3, 4) include areas of high densnty, but very low MS values along the northern contact between augrte syenite and
country rocks, and the northeastern contact between homblende quartz monzonite and country rocks.

Composrnonal differences amongst phases apparent in Table linclude Shand Index (SI; Molar ALO/(Can+Na,0+K 0)) plotted
in Figure 5 and Differentiation Index (sum of normative quartz, orthoclase, albite, nepheline, kaliophilite, and leucite) plotted in Figure
6. The distribution of SI values shows a general mncrease from augite syenite samples (SI < 0,75, metaluminous) to hornblende quartz
syenite and hornblende quartz monzonite (SI = 0.75-1.00, metaluminous), and most biotite granite samples (SI > 1, peraluminous) (Fig.
5). Granitic and aplite dyke samples are also peralummous. A similar trend is observed in Differentiation Index (Frg 6), with low
values (55-75) observed in the augite syenite mcreasmg to high values (85-90) in the broute granite.

Stable oxygen rsot0pe data reveal a general increasing trend from 8.5 %o in the augrtc syenite to 13 %o in the biotite granite

(Fig. 7). Anomalous samples from all phases are those that have heavier oxygen isotope values (11-12 %o ) compared with other

samples from the same phase. These appear to be located near the pluton margin, or near faults (Flg 7), where the rocks were likely
affected by the mﬂux of 1sotop1cally heavrer metamorphlc fluids from outside the pluton..

The senior author was supported by a Natural Sciences and Engmeermg Research Council of Canada (NSERC) PGS-A
scholarship. Research costs were borme by the Mineral Deposit Research Unit through the NSERC Industrially Oriented Research
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support from Brian Lueck and Alliance Pacific Gold Corporatlon dunng the 1996 field season is greatly appreciated. We appreciate a
review of an earher versron of tlns map by Glenn Woodsworth
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