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The lower Nicola Group (Triassic) rocks in south-central British Columbia are generally considered to have exploration potential for Cu-Au — ~
mineralization, but can only rarely be distinguished from the upper (Early Jurassic) uneconomic portions of the stratigraphic package because most . . .. . .
exposures are fault-bounded, and the rocks (basalts to trachy-andesites) are not dateable by conventional methods. The current study provides high- We P resent NEW HIGH-PRECISION (MC-ICP-MS) Pb -ISOtOp Ic comp ositions of the Quesnel Intrusives.
precision geochemical and isotopic compositions (Rb-Sr, Sm-Nd, Lu-Hf, and Pb-Pb) of the Quesnel arc, with emphasis on the dated intrusive counterparts
to the Nicola Group. Preliminary results indicate a distinct shift in isotopic compositions between the latest Triassic mineralizers (e.g. Copper Mountain, The samples form two.trends. _ _ 207 . 206 _ .
Iron Mask) and the barren Early Jurassic granitoid batholiths (e.g. Pennask, Bromley). This trend is apparent in all 4 isotopic systems, but is best revealed the younger, (JUI’.EISSIC). barren_ rocks are more radiogenic (more “"Pb at a given “"Pb) than the older (Triassic),
in the *Pb/**'Pb vs. **Pb/***Pb systematics of samples from this arc assemblage, in which the mineralized intrusions form one linear trend, while the predominantly mineralized units.
younger, barren intrusions form another linear trend, with higher*’'Pb/***Pb. Importantly, samples of undifferentiated Nicola Group volcanic rocks plot on 15 66
one trend or the other, and therefore may be separable with respect to mineralization potential on the basis of their Pb-isotopic compositions. Intrusive samples Samples from U-Pb dated intrusions of the Quesnel arc
—_ High-precision (MC-ICP-MS) 7 form two trends in “’Pb/**Pb vs. “*Pb/**Pb space.
The identification of these trends in the Pb-isotopic system is made possible by the very high precision of the analyses by multi-collector I_U 15.64 - analytical error = smaller ® o
inductively coupled plasma mass-spectrometry (MC-ICP-MS) compared to earlier Pb-isotopic studies of similar rocks, which were determined by a thermal ] than symbol size 0 Trends are observed with respect to both age and
ionization mass spectrometry (TIMS). The analytical uncertainty by MC-ICP-MS is >10x smaller than that by TIMS, and thus data which formerly plotted as £ 1562 + compare to ® N N .~ & mineralization.
scattered fields now resolve into tightly linear trends. The analytical uncertainty of *’Pb/***Pb measurements by TIMS exceeds the compositional range ~ TiMS method (Pb) “ ........................
SV F » S - - e X IN GENERAL, the younger (198-190 Ma), barren
between the two trends identified in this study, and therefore this important compositional relationship between suites was formerly obscured. Analysis of 01560 1 000 R e V=T o
. - i . - - % el < R I | e granodioritic to quartz monzonitic phases of the arc are
additional samples for Pb-isotopic compositions will be undertaken to confirm whether the trend revealed by the new MC-ICP-MS results is reliable for use 8 _______________________________ 0 @ E) ® more radiogenic than older (220_200 I\/Ia), mineralized
as an exploration tool at a regional scale, and to test whether older lithologies conform to the trend thus far observed (earliest Late Triassic intrusions, e.g. ~.. .. | 8 _ phases
: : 15.58 | 1 Thuya/Deer Lk ©) 12 urassic '
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15 og lolkomkene/ron Lk M CarCreonalte . composition indicates a return to a less radiogenic
_ N - 18.0 18.2 18.4 18.6 18.8 19.0 19.2 (this study), but Cu-rich (e.g. Schiarizza & Boulton, 2006)
MESOZOIC i ks of the QUESNEL TERRANE - 206 . /204 source for the magma.
igneous rocks of the Q . The HOST ROCKS consist of a LATE TRIASSIC to EARLY Pb/“" " Pb (initial)
host numerous alkaline Cu-Au and calc-alkaline Cu (ca. 220-180) ARC assemblage . The trend is not | -
PORPHYRY DEPOSITS. e trend IS no pure y economic. .
15.66 - Early Jurassic Deer Lake stock plots with the more
L & radiogenic samples of its age, but has Cu-potential
o z 59 —ot—cr— (e.g. Schiarizza & Israel, 2001).
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Deposit information from MINFILE (2006) and CordMinAge 2006 Source: dark blue = BCAge 2004 (Breitsprecher & Mortensen, 2004 ), query criteria = A- orian barren
(Madsen et al., 2006). rated, U-Pb, crystallization. Light blue = preliminary U-Pb ages, studies in progress (R.
Friedman & P. Schiarizza: Takomkane & Thuya regions; B. Davis & K. Breitsprecher:
Simalkameen region, this study).
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Stained (right) and unstained (left) slabs from a representative subset of the new geochemical samples. N . O ,P- ¢
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ECONOMICALLY VI.ABLI.E DEFOSITS are L e i / ‘\ N e -l Major porphyry deposits, Intermontane bett, The trends are already observable from the measured *’Pb/**Pb vs. Crystallization age (Ma)
OLDER, TRIASSIC intrusive to sub-volcanic phases of the arc \ 5 : “ : g% gsigrtshr;ij_}glraett:gﬂs; 2%ph/2*Ph values (above), and are preserved after the correction to Yy g
as_semblage. The CORRELATI\_/E EXTRUSIVE phases of the ' N\ @QQ & alkalic-ype CuAutAg emplacement age (top). Note change of scale vs. age-corrected values. General time-progressive trend towards increasingly radiogenic
Nicola Group are generally considered to have EXPLORATION : % — N @ calo-alkaline type: CutMozAu Pb-isotopic compositions, intrusive (U-Pb dated) samples.
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HIGH-PRECISION (MC-ICP-MS) Pb-isotopic analyses, as its name implies, permits identification
of linear trends because of very small analytical error associated with the instrument (<100ppm, or
better than 0.01% error). Such trends are not resolvable by the commonly used TIMS method, for
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Exploration of the lower Nicola Group rocks would benefit from ~——terrane boundary WAL 50 L .t iohs(2095) GSC project arpa 2. The relative position of the undatable volcanic rocks to the overall stratigraphy can be inferred from their Pb-
the DEVELOPMENT OF A SYSTEMATIC, RELIABLE TOOL isotopic compositions relative to the trends established by the U-Pb dated intrusive rocks. Nicola Group volcanic rocks
by which to IDENTIFY THE ROCKS OF INTEREST (Lower Nicola \_ Y, of unknown stratigraphic position plot on either one trend or the other. A test sample with known “upper” stratigraphic position
Group). Mesozoic geology and related porphyry deposits of the southern Quesnel (fossil evidence, Beatty et al., 2006) plots as expected on the “Jurassic barren” trend.
terrane, British Columbia. Sample localities for the new geochemistry (triangles) and
U-Pb geochronology (triangle in circle) are also shown. Geology from Massey et al., ) . . . . . . . :
b > (2005). Preliminary U-Pb ages by Bill Davis (GSC, Ottawa). 3. The trends are discernable only if Pb is analyzed at. hggh-pg)?as:on using a MC-ICP-MS instrument; analytical error of
the TIMS method exceeds, and thus obscures, the offset in “'Pb/”"Pb space between the two trends.
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