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Gazelle Summary
All thin section samples taken from the Gazelle
area are volcanic, and range from dacitic to
rhyolitic in composition. Most of the rocks and
thin sections show a tectonic foliation that is
typically N-S and steeply dipping. A few of the
sampled tuffs exhibit flow foliations with an
overprinting tectonic deformation. There other
' samples that show no indication of deformation or
flow foliation. The variability in the style and
intensity of deformation suggest that there may
have been multiple episodes of deformation
and/or rheologic contrasts that partitioned strain
in the Paleozoic volcanics.
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The Paleozoic Mt. Attree volcanic complex, exposed in the Terrace, British Colombia
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amphibolite grade metamorphism along with
chlorite/epidote alteration. Often primary textures
have been eliminated. The majority of samples
contain abundant hornblende, as well as the
replacement of biotite by hornblende. This
replacement indicates a period of high-
temperature metamorphism.

age with other dated intrusions revealing ages of deformation withing the Mt. Attree
volcanic complex. This area is of potential economic interest due to its similarities to
other Paleozoic VHMS deposits found in British Columbia.
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Lower Jurassic volcanics (Telkwa Fm) Welded dacitic to rhyolitic tuff with small quartz
phenocrysts and flattened fiamme. From the north-
eastern edge of Gazelle area exposures of Paleozoic

volcanics.

Paleozoic limestone (Zymoetz Group)

region, contains potentially economic volcanogenic hosted massive sulfide (VHMS) Legend D ' : z G '~ \ rhyolitic crystal vitric tuff with a tectonic foliation. quartz vein in a quartz serecite schist, indicating with a fine quartz dominated matrix with a few
mineralization. The primary objective of this research is to establish a geochemical and R t 1:50.000 - : . Le end Kinematic indicators, including sigma and delta extensional deformation. The quartz, plagioclase medium-sized crystals, lacking any visible foliation or
geociinlogi et or e g and sesns scoramc srtzton n . [l |[] Recent 150,000 mapeing : agoces adsar ot nicao 2 plo Pt ndoinds ma bt a i e dfoton
' : : : : sense of shear. Weak extensional crenulation
during the summer of 2009 from six target areas within the volcanic complex and from Eocene intrusions 43 Examble of = Pjaleozom (?) Int.ru3|ons | | cleavage observed is also compatible with a top to
cross-cutting dikes interpreted to be potential feeders for the volcanics. Field _ , P i * Dikes cross-cutting Paleozoic volcanics the left sense of shear.
observations and preliminary geochemical analysis shows that Mt. Attree volcanic . Cretaceous intrusions 4 o AR g;odsess_ﬁg c;inkges ® Eocene Williams Creek Pluton
complex compositions range from basaltic through rhyollitic, with andesitic compositions . : "-.”s'_-il B oled for + Jurassic Dike
dominating. Initial interpretation of this geochemical pattern is that the volcanic complex Jurassic intrusions il eocphemist A Jurassic Hazelton Group Volcanics Mt. Attree Summary |
was formed in continental margin or island arc setting. Further analysis of these samples . . . T i i J he M Y A Jurassic Kleanza Creek Pluton Rock types sampled in the Mt. Attree area include
will provide a better understanding of the tectonic setting during deposition/intrusion. . Paleozoic intrusions Copper River area R o 100 S bl . : a monzogranite to monzodiorite, fragmental tuffs,
Geochronology results from intrusive and volcanic units have shown that volcanics and ic B Lake G _ g | ules Vel ’ Intru3|oqs of Unkpown Age lapilli tuffs and calc-silicates. The majority, if not
associated intrusions within the targeted areas are Mississippian and Pennsylvanian in . Upper Jurassic Bowser Lake Group : - . Y Complex © _Paleozoic Volcanics all, samples have undergone greenschist to

Paleozoic volcanics (Zymoetz Group)
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2 - Sample 09GSP-08 (nicols crossed): Hornblende ~ Sample 09GSP-48 (nicols uncrossed): Rhyollitic to ~ Sample 09GSP-41 (nicols crossed): Quartz-bearing
; ; Terrace Phonolite monzogranite to monzodiorite showing replacement  dacitic lapilli tuff with a hornblende-dominated fragmental tuff with an abundance of biotite-replaced
Peri-Laurentian ¢ x of biotite by hornblende, as well as alteration of tuffaceous matrix supporting quartz and plagioclase hornblende. No visible deformation or foliation.
Terranes v Foidite : - L . S
plagioclase feldspar crystals. feldspar lapilli. No visible deformation or foliation.
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Summary
Rock types sampled outside of the Gazelle and Mt.
Attree areas include rhyolitic to dacitic tuffs and

Small terranes,
Southern Stikinia

Coarse-grained epiclastic volcanogenic rocks from

Quesnellia : v _ *E’i ; *j% 3| 3 tonalites. Regions of deformation with post-
Paleozor S the Copper River area, British Columbia. Clasts are 25l || deformational mineral growth exist, but no
aleozoic i it i i o 8 lexite : : SR
Quesnellia SR POEIAIE ERRESIE SN CEEIE: o | " | | | - preferential growth orientation is evident. The
Yukon-Tanana 40 50 60 70 80 o 1 ! majority of samples have quartz-dominated
S0, matrices supporting medium to large intact
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Slide Mtn. crystals. Paleozoic volcanics and plutonics east of

the Gazelle and Mt. Attree also consistently
contain lavender quartz eyes (phenocrysts).

AFM diagram showing a range of calc-alkaline
and tholeiitic signatures for both volcanics and
dikes. Paleozoic volcanics seem to show a

TAS classification diagram showing 1) sampled
volcanics and dikes show a full spectrum of
composition, 2) volcanics trend toward more felsic

‘

North America
(Laurentia)

Other Areas

! " : : ide signature variation while dikes typically sit B B T AR LW L e T A X o |
Cache Creek compositions and dikes toward more mafic Wi : . C# 5KV Nslegine A N B e b AR e S foR ISR AR T WS R LI N Vo g
Const Pluton Nash Ridge area compositions and 3) an overlap does exist between  ©N the calc-alkaline and tholeiitic boundary. Sample 09GSP-99 (nicols crossed): Elongate Sample 09GSP-144 (nicols crossed): Sample 09GSP-17 (nicols uncrossed): Foliated
Cgffplexu onie Gazelle area pyroxene and ‘stubby’ hornblende in a weakly Recrystallized rhyolitic tuff (?). Quartz dominated quartz sericite schist. Some post-deformation
deformed tuff. Pyroxene and hornblende crystals matrix supporting medium to large quartz, pyroxene, replacement of hornblende, shown by lack of
show a weak preferred orientation. From Nash Ridge  biotite and hornblende crystals. No visible foliation or ~ deformation in biotite. From East of Gazelle.
Area. deformation. From Mt. Clague area.
Target Area \ -
Total Alkali’s Versus Silica (TAS) for Plutonic Units
Tawite/Urtite/Italite
Paleozoic QUEST-West / Rhyolite tuff with distinctive lavender quartz eyes A
Zymoetz Project Area characteristic of most volcanic and some intrusive units
Group J Mt. Clague area Mt. Bolton area found in the Nash Ridge area. Lavender quartz eyes o -
also present in rocks found in the Mount Clague area. syonte : . . .
Major VHMS deposits R « Geochemical data from Paleozoic volcanics, potential
oidolite Foid : 8 | D s 2 B L . . . .
of Stikinia N Thoeite Seres Photo A, taken in the Gazelle (WPE R e AR feeder dikes and Paleozoic and undated intrusions all
3 o e area, shows a gossan in a X L R :
{} Paleozoic o o : quartz sericite schist in contact VT B T B suggest that the Mt. Attree volcanic complex represents a
z apor Monzonite ) ranite o . . S SRR £ - % T b . . - c c
AR S VA v with an unfoliated fragmental A e collisional arc setting, likely an island arc.
() Mesozoic gabbro 7\ diorite ¢ volcanic. Assay results from this o S, - i . ) ) ) i .
1031/02 1031/01 o e N area yielded no enrichment in o IR & « Comparison of volcanic, dike and intrusion compositions
7 ’ F ’ o base metal content. In other P o " __ : ot : :
s gl ¢ Calo-alkaine Series Gazelle area locations, gossan g il M & o s_ho_\;v I|ttle_ (.jlstlnctlon and generally overlap, suggesting a
Terrane map of British Columbia, showing location of major volcanic-hosted massive sg %, ° 5 | \?vr;i 2%22%2'3 (melneralrl]i?gan) e "y y Simi a_r OTIgIﬂ. _ _
sulphide (VHMS) deposits of Stikinia. Location of study area (Target Area outline) and ) - cuerizolle Economic minere.l?s;’c%mmonl. D " . Prellmlnary REE analyses on selected Paleozoic volcanic
overlap of project with QUEST-West project (area outlined in red). Economic 4'0 5'0 6'0 7'0 8'0 o A M o ) y .
mineralization in the Terrace-Kitimat area is concentrated along the intrusive boundary o | | | exlh”?'t crr?ss-cgt;c]mg ] samples also show similar trends for both Gazelle and Mt.
between the eastern margin of the Coast Plutonic Complex (CPC) and supracrustal | cenTimETES L. : AFM diagram showing plutonic samples re atlo_nsf 'IF_’S with respect to the .~~~ Attree areas. However there is one sample, possibly a
rocks of Stikinia. Devonian to Permian arc volcanics and platform carbonates form the - b I N S .ocllc oreaE Gl Total alkali versus silica (TAS) classification generally lie in the calc-alkaline series. The R Bl Ene) . E . i b S A PEST : , : :
basement to Stikinia in the Terrace-Kitimat area and are overlain by Triassic and Kltlma,t (note marker) is N-S and steeply dipping within the diagram showing plutonic samples from all target three samples falling within the tholeiitic series - ;nhe;f‘omgr(ghc':skr)g-;:‘éso'?tzgown in 4L 5 = . e younger rhyO|ItIC dike that intrudes the Paleozoic package IN
Lower Jurassic marine sedimentary fcmd volcanic arc rocks. These supracrgstal Modified from Nelson et al., 2008 and BC Digital Geology Map. Ewc=Eocene Williams Creek pluton; Jkp=Jurassic Kleanza pluton. Gazelle area units. areas. Sa}mples intrusive units shqw variable c_on5|stently show anomalous geochemical P L gossan in photo B) and photo D SR e g < % s the Gazelle area, that suggest a different magma Iineage
assemblages are intruded by Jurassic, Late Cretaceous and Eocene plutonic rocks of compositions from gabbro to granite. signatures. N halcoci ; ’ M W TR B RSO e S .
| where chalcocite stringers cut % B than the other volcanic Samples.
5 e T ko S across the fabric. This cross- o s e N _ | _ : _ hi H
Below are concordia diagrams and a probability plot from samples collected from six localities within the . ’ N ’ ° e Q e T e S Culting relatlon_sh|p |r_1d|c_ates_, that 'y * NO preymus VO CamC_ageS e>.(|sted. prior to this StUdy _ere
targeted areas for geochronology. Ages 1-3 come from weakly to strongly deformed intrusions that cut Mt. Attree . e o o9 AT Y LR WL n e SOTC Sl Il Z2 el 3 S0 we confirm that volcanics and intrusives have MISSISS|pp|an
M et h O d s volcanics in several localities. Intrusions were dated to help bracket age of volcanism/deposition and =1 ° o N . o , R e post-depositional and post-  AceioS ety to P | .
e o c ro n O O gy deformation. Ages were acquired using the TIMS method by Rich Friedman of the BC PCGIR. Ages 4-6 are e s IR N ’ . . cEREREl B e : O Fennsylvanian ages.
« Geochemical and geochronologic samples collected from targeted areas |ntru3|§$,t\r/]olc(:jart1|9[ ﬁnd dbetgfcle_atl agle? respectively. The w(;truswi_andl VO|CantC sarrlmples are both l\éllsfrllsilpplal_nklrll 4 o 5 o T o o ol ° . o E 0 N ; S8 « Other dated Intrusions, all of which were at least weakly
throughout the Terrace region, British Columbia. Targeted areas including Gazelle, Mt. age wi e detrital probability plot giving a maximum depositional age from volcanogenic sands that are likely ¢ ° s : oo < b A - : : . .
Boulton, Mt. Clauge, Copper River, Mt. Attree and Nash Ridge. See map right. Pennsylvanian in age. Ages from the Arizona Laserchron Center using Laser Ablation HR MC-ICPMS. .- o N . o o0 o N o ) deforme_d and ha_ve fabrics sympathetlc_to fabrics in the
. o Paleozoic volcanic package, were acquired to help to bracket
« Geochemical samples analyzed for major, trace and rare earth elements using N - . A I I
Siemens XRF (x-ray flourescence) spectrometer and Thermo-Finnigan Element 2 . . \ N \ ages of _deformatlon. Defo_rmed plutonlc _Sa_rnp_les_ that cut the
Inductively-Coupled Plasma Mass Spectrometer (HR-ICPMS) at UWEC. : - - - Lk - : - ot - - - ! Paleozoic package range in age from Mississippian to
« Geochronologic samples analyzed using Nu Plasma HR MC-ICPMS (high | | | Eocene. _ _ _
rLesquéiﬁn mlélti-(iolIeAc\’([jodr_tipduclztively f:oupledI plagma_ ma_ls:isMsg?ﬁ’:rome’lcgr) at At\.rizona . ; : ] ; . g 2 = e The Mt. Attree volcanics contain extensive areas of
aserChron Center. itional samples analyzed using ermal ionization . ) : . = .. : :
mass spectrometry) in Pacific Center for Isotopic and Geochemical Research at the 57 . o o 2 2 gossan. Prellmlnary assSay results are low. Field observations
University of British Columbia. . ! N : A of economic minerals that cut foliation suggest that in part
e o . 8 . : mineralization is not primary.
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o y " . " o = oW = ow - o 5 ow = ow @ lines/data points are known Jurassic Hazelton Gazelle and Mt. Attree localities. After Sun and
dikes. Shaded field represent various dike samples McDonough, 1989) We would like to acknowledge Geoscience BC and the Office of Research and Sponsored
Harker variation diagrams for the suite of Paleozoic volcanic units in the Terrace area. Red triangle is collected throughout the target areas that cut g _ Programs at UWEC for funding support. Canadian Helicopters for helicopter and logistical
a Jurassic Hazelton volcanic sample for comparison. Harker variation diagrams do not show Paleozoic volcanics. The dike trend is similar to the i support and fresh salmon dinners. Liz Balgord, Julia Potter, and Brennan Kadulski for
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2 m 8 Highlighted blue field represents 9 2 e e re n ces
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S S > % = lithiphile elements (LILE) ? massive sulphide potential within Paleozoic volcanic rocks of the Stikine assemblage,
A 4 1 o 2 enrichment and Nb depletion. Terrace area, northwestern British Columbia; in Geological Fieldwork 2007, BC Ministry of
150 orl .| F S Most oth(_ar plutonic samples_ 5 - Energy, Mines and Petroleum Resources, Paper 2008-1, p. 103-116.
0.02 | ' show a similar trend, excluding " L L B B B Nelson, J. L., McKeown, M., Cui, Y., Desjardins, P., Nakanishi, T. and Shirvani, F. (2008):
s ] - various samples from un-dated § ko Ce P Nd o Pmoosmo Buoed T B He B Mmoo Terrace preliminary geodata release (103l east half); BC Ministry of Energy, Mines and
/50 4 intrusions and one Kleanza L Rare earth element (REE) plot for volcanic samples from Petroleum Resources, GeoFile 2008-11.
240 1 pluton sample. ST R UM K R e RS P E e B Yy L the Gazelle and Mt. Attree localities. Note symbols do not Sun, S.S. and McDonough, W.F. (1989): Chemical and isotopic systematics of oceanic
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