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, , Conclusion
M'vnw “e-.ﬂow H'Sto’y .esu”s The porphyry mineralization at Gibraltar Mine is reflected in the

Till samples were collected in the region of the Gibraltar Mine region (see Cu content (aqua regia, ICP-MS) of the clay- and silt plus clay-sized Zn and Ag (aqua regia, ICP-MS) content of the clay- and silt plus clay-sized fractions Green epidote (Map J): The elevated percentages of green epidote geochemical composition of the clay- and silt plus clay-sized fractions (Cu,

location map below) as part of a TGI-4 project undertaken by the Geological At the onset of the last glaciation, glaciers derived from the Cariboo . | fracﬁ?ns (Maps A a.md B): Th-ere is Cu enrichment.in.the cIay-(>.380 ppm) (Ml.JpS E, F, G, and H): Z.n and Ag are enriched.in F)oth sized fractions of till ir.1 the mine (0:25-0..5 r.nm; sg >3.2) in .tiII (>70%) in the periphery of the Mo, Zn, Ag) of till. Furthermore, chalcopyrite associated to the

Survey of Canada. The project aims at developing mineral exploration Mountains were advancing generally to the southwest in the Gibraltar | | | | ar.1d silt plus: clay-sized .fractlonf (>183 ppm). of till in the reglop of the region (Zn: >2§0 p.pm in clay and >136 ppm in silt plus clay; A:g: >335 p;fb in thf-:- clay mlnt?rallzatlon are in contrast Yvnth the rest of the study art.ea} (<70%) .and mineralization and green epidote associated to the propylitic alteration are

methods for the detection of buried porphyry mineralization. During field Mine region (see ice-flow map to the right). This first ice movement was S SN N Wy i B S Ice-flow history: Gibraltar Mine Glbralt?r Mine. Both size fractions are depicting adl of enrichment ar.1d >283 pp-b n Sflt plus clay). Bysouth et al. (1.995) have def!ned sulph.lde Z2DinEEE b |nter|?reted' o} b? reflecting the presence of pro.p.ylltlc altc-':-ratlon. enriched in till in the region of the mine. These results indicate that the

work, ice-flow indicators were measured to reconstruct ice movements and identified in the glacial striation record measured on bedrock outcrops =S oy .'-A extending 3 to. 5 km. north, west and south from the mine. Howev.er, the Gibraltar Mine with a Cu-Mo corfe (chalcopyrlte., molybdenite, tbornite) chang.mg Green epidote in till is not solely .derlved from propylltlc alteration but geochemical and mineralogical indicators of porphyry mineralization

vectors of glacial transport. During the last glaciation, the Gibraltar Mine T e e e BlintensiicdNicalaccumulatedlover ._ Y PR w + Third phase (?) of ice flow; see text Cu levels are higher in the clay- (up to 5455 ppm) compared to the silt plus outwards to a Cu zone (chalcopyrite tmolybdenite), a Cu-Zn-Ag zone (chalcopyrite, from other sources such as the Nicola Group volcanic rocks. Therefore, identified in till as part of this study can be used for the search for buried
=

for detail . . . . . . - . .. .
region was first covered by ice that was advancing southwestward from the the Interior Plateau of British Columbia resulting in the development of or detalls clay-sized fraction (up to 1803 ppm). sphalerite) and a Zn zone (sphalerite tchalcopyrite). The elevated Zn and Ag content the background epidote content of till in this region is not nil. porphyry mineralization in the Canadian Cordillera and in other glaciated

Cariboo Mountains. This first movement was followed by northwestward ice an ice divide around the 52° latitude from which ice was flowing to the N R W N 8 Mo content (aqua regia, ICP-MS) of the clay- and silt plus clay-sized gf tl.lll ISI Ilkpelly :ferlvtedl f:gg‘li?e dZn :i:id dAth(:r:Lng |detntl12.e ‘tj bt:, I:iysofm:iﬁtfa:l' (192?_‘)' None of these indicators form dispersal trains extending in a single landscapes.

L : - : ; ‘4 . : : : PR T RN i s, TRt e iR | . | . ) _ i : _ imilarly, Plouffe et al. identified that the metal distribution in ollows the . ) A )
flow as indicated by t!1e o.rlef\tatlon of ﬂut-mgsh and drum.llns. Striations northwest .m the Glbra!tar Mine area. La’ndforms such as flutings, e b SR A REN T R Sl S ;ﬁfjg&?ﬁj"f'ceﬂ"w‘cmm Cariboo fractions (Maps C and D): There is Mo enrichment in both sized fractions metal z\c,min observed by Bysouth et al. (1995). The sample with elevated Mo direction from the mine but rather form amoeboid dispersal trains that °
meaSl_HEd near the mine |.nd|cate Fhat a sout eastward ice T LIS crag-and-tails, and drumlins, roche moutonnées (see photograph below) Bt s L g et defined, of till in the mine region (> 2 ppm in clay and the silt plus clay). However, : f h e £ th d .h I y dA 524 reflect irregular dispersal in multiple directions related to the complex k r hneﬂt r ej e’ eﬂce S
resulting from: 1) the migration of an ice-divide to the north of the mine or 2) and bedrock striations record this second phase of ice movement. A key LR 1 B i SR N e (e e Hing 2 tol3 Ik north, west and south cor;tentlln t ednort eat;st secltorlo tI e study area has an elevated Ag content ( I I R N it solrcas  (economic, and

- . . . « Lo . . . . . . . ’ in clav and 452 in Si t us clav). Anderson, R.G., Plouffe, A., Ferbey, T., and Dunn, C.E., 2012a. The search for surficial expressions of buried Cordilleran
the_ read!ll:Stment Of the ICIe prOﬁle dlurlng deglaclla::;n affect.ed thz rr:lne outcrop was discovered durmg the 2012 field season on which mini |t PO SRR N" . from the mine is not as Iarge as the one of Cu because the contrast PP Y PP P y) sub-economic mineralized ZOﬂES). Amoeboid dispersal was defined by porphyry deposits; a new TGI4 activity in the southern Canadian Cordillera; Geological Survey of Canada, Open File
reglon. Ti R i VEES RV E 2 COPPELIMolybdenum, zinc and sitver crag-and-tails (rat tails) indicative of southeastward ice flow were Eaataiwl T R P St LEGEND between elevated and background is much lower for Mo than for Cu. The Chalcopyrite (Map 1): The chalcopyrite grain counts (0.25 — 0.5 mm; s.g. >3.2) Shilts (1993) to reflect dispersal pattern similar in shape to amoeba. MRS
enrichments in the clay- (<0002 mm) and silt plUS clay- (<0063 mm) sized measured (see phOtO bElOW). The relative chronology of the ‘E B (|7$ Glacial striations (paleo ice-flow Anderson, R.G., Plouffe, A., Ferbey, T., and Dunn, C.E., 2012b. The search for surficial expressions of buried Cordilleran

N source of the elevated Mo content (6.7 ppm in clay and 5.11 ppm in silt normalized to 10 kg of bulk till (<2 mm) are elevated (> 9 grains / 10 kg) in the mine Amoeboid dispersal has been described in other regions with shifting : i e S ; ) )
. . . . . . direction known, unknown) porphyry deposits; preliminary findings in a new TGI4 activity in the southern Canadian Cordillera; Geological Survey of
IEERRIE, EIL Iarg.e nun.1ber c.>f AEE TR GO from the il southeastward flow with respect to the northwestward flow could not be @ Open pit mine plus clay) of a sample in the northeast sector of the study area is region and extend 2 to 3 km north, west and south from the economic ice-flow directions similar to those observed in the Gibraltar Mine region. Canada, Open File 7266, 82 p.
and sub-economic mineralized zones. Furthermore, till heavy mineral established. The southeastward flow is tentatively interpreted to reflect

. . .. i T LR R S . AR D, e, AN S undetermined. mineralization. The elevated chalcopyrite grain counts cover a region similar to the Anderson, R.G., Plouffe, A., Ferbey, T., and Dunn, C.E., 2012c. The search for surficial expressions of buried Cordilleran
concentrates penpheral to the porphyry mineralization contain elevated the migration of an ice-divide to north of the mine or the readjustment of RETSLITNE T TR O il S, TR e | 0 5 10 elevated Cu content of till porphyry deposits; background and progress in a new TGI-4 activity in the southern Canadian Cordillera; Geological
. . S . - . . . .. . . : : ——— . Survey of Canada, Current Research 2012-7, 15 p.
perventage of epidote which is interpreted to be derived from the regional the ice profile during deglaciation. In summary, the Gibraltar Mine area , | Kllometres
propylitic alteration. These indicators form amoeboid dispersal trains as a was under the influence of three ice movements: to the southwest, A Cu in the clay-sized fraction of till Cu in the silt plus clay-sized fraction of till C Mo in the clay-sized fraction of till D Mo in the silt plus clay-sized fraction of till
. . . . . aquaregia ICP-MS aqua regia ICP-MS aqua regia ICP-MS aqua regia ICP-MS
result of the complex ice-flow history (southwestward, northwestward and northwest and southeast during the last glaciation. “ ‘ I | | 122°35 20 15
southeastward ice movements) and the large number of bedrock mineralized _ 00 — e — — .
sources. These results demonstrate that regional indicators present in till can 2 Sy bSO ey s N L\ / S R > WA
detect buried sub ' h ' lization that d ' . s B iy g R R NC- RRORERR TN aE
serve to detect buried subcropping porphyry mineralization that was expose : e - ¥ Rl s 7 CIRANE N 5%
to glacial erosion. gFa) v T : - _ , A |

Second phase (?) of ice flow from

ice divide south of Gibraltar Mine

approximate
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Till samples were collected along forestry roads, dominantly from ditch
As part of this TGI-4 study, regional till sampling was completed at four sections at an average depth of 80 to 100 cm below the depth of most AP AT e GE IR SEEERURL < HREIRIRN SRR . A L
study sites: Highland Valley Mine, Gibraltar Mine, Mount Polley Mine intense soil weathering (two photographs to the right). A large (10 kg) _ e 28 _ - oy : BN o RN - | =N'ge ». %@% B A N SR LSS g?‘fi% BN o N S8 SRR Wingge . T
and the Woodjam district. This poster presents the results of the and small (2 kg) sample were collected at every site and processed o L eI B TN L e A AN ) oap unCNeEENDN S SRS e T o SN e . AN NN Ko ol .
Gibraltar Mine: red star on the location map. Major bedrock units of following the flow chart below. The clay- (<0.002 mm) and silt plus - - - - iy TP 5 : Fak, - - - - - - - | 55l 52025

south central British Columbia that are relevant to this study are ) ) ] i * | Betay T AR 3, % o e | ” e | o e | | e | | rees A k ‘ @ t
clay-sized fractions (<0.063 mm) were submitted for geochemical ' R e e e gy e 0 5 10 0 5 10 5 10 e now e emen s

depicted. Figure modified from Ferbey et al. (in press). ) kilometres e kilometres e kilometres

525 - 1365 TISEN ; - ' 2= \4 _ ’ - Gibraltar Mine, British Columbia; Geological Survey of Canada, Open File 6755, 25 p.
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Shilts, W.W., 1993. Geological Survey of Canada's contributions to understanding the composition of glacial sediments;
Canadian Journal of Earth Sciences, v. 30, p. 333-353.

1
—1 ' i 1

%/\,\

\

. B e\ WA
S P LY )

¢

0-2

e o . ° ° ° o ° . LTy o " ke | e ; e = Al i AN & s - 0 ° ° .
na’ Sem mineral separation and identification were completed on the sand-sized e ok g e B . e Ltd. by allowing access to the mine property. In particular, we thank John Fleming
. fraction (0.250 — 2.0 mm) at Overburden Drilling Management Ltd., s s _ o _” PR o e for his discussions, field trips and arranging our field work at the mine. Capable field
.. . . . .. . Y e B | . 2 : RiE Neogene
Triassic Granite Mountain Batholith located at the western limit of the Bulk till sample | A o¥ e 7 T S A T % _ sz ff 7
“ e lesser sedimentary rocks 8 contain zones of foliated granodiorite ® Lacustrine diatomite geochemical analyses are crucial to the success of this research. This open file
. . . . . . ca. 10k ' R Er) IS 3 vrite |
(foliated tonalite) and the Granite Mountain phase (leucocratic tonalite and J ca. 2kg S L e 1 ¥t v ' 5. Chacopyrite | Middle Cretaceous
. . ; lesser sedimentary rocks ) : . .. .
. separation fraction direction known, unk : : .G. : :
al., 1973, 1976; Bysouth et al., 1995; Ash et al., 1999a, b; Ash and Riveros, p fraction irection known, unknown) Plouffe, A., Ferbey, T., and Anderson, R.G., 2014. Till composition and ice-flow
Ashcroft Formation TrJGb| Quartz diorite, tonalite (Border phase) buried porphyry mineralization; Geological Survey of Canada, Open File 7592, 1
Granite. Sulphide minerals include chalcopyrite, molybdenite, pyrite and ' Aqua regia
-. . . . . [ )
. . _ — - kg samples. Shovel is 95 cm long. | N SR ARE K VT N _ | NC'| \N AN R s | _ oy Leucqcranc tona_hte, trondhjemite Massey et al. (2005) and P. Schiarizza, A ‘ab‘ bublications in this series
minerals even distal to the mine (Anderson et al., 2012c). A number of indicator minerals (trace elements) S.g. - specific gravity v L R I N : Bl e NN = SRRy ™ g angy Wz/ﬂ UTFN] Volcanic sandstone-siltstone ERGH G anite Mountain phase) unpublished data, 2012. vai ejrom OSPENFILE T e
122°05' CaChe Creek CompleX elles sont publiées telles

kilometres
Ottawa. ON W ~ e _ __ - I W, - [ Chalcopyrite grains / 10 kg of bulk sediment <2 mm Percent epidote grains in 0.25-0.50 mm LEGEND assistance was provided by N. Evanoff, C. Grondahl, S. Hashmi, K.-L. Robillard, and D.
) . - o g —E) e N T = 30 4 j . - e Fy T o
_ = N[ T s te | _ — . — - Chilcotin Group Eocene ? ¢ Porphyry Cu+/- Mo +/- Au the processing of sediment samples for indicator minerals and Acmelabs for
Quesnel Terrane. The intrusion is divided into four units: the border phase e e, | RS s "'-.-: N e AR | RGeS et
. NG~ P Oligocene to Pliocene @ Sub-bituminous coal benefited from the review of J.E. Campbell.
i i i ) ) ) B ¥ i : g R ek LT o : et A I : r _ : * _~.‘ " i ’:.:.._. 5 (grainS) Eocene '[0 Oligocene . - »
trondhjemite) which form the core of the intrusion, and a melanocratic quartz - ‘ : EAo R (e Endako Group S tartz dorte, quartz monzonite, —  Fault Recommended Citation
0.002 EES | Sedimentary rocks Late Triassic
. . N e 0.25 - 2 mm; s.g. <0. mm <0.063 mm
2001; P. Schiarizza, unpublished data, 2012). Economic mineralization occurs ( J ( ) ( )
Ne _ limgs ] Polymictic voleanic and . Melanocratic quartz diorite poster. doi:10.4095/293839
- _ T | S 5 & WL Az e g e g s . A TuGb Upper Triassic and Lower Jurassic T - - - _ .
minor sphalerite. Epidote and chlorite are present as alteration of the mafic Identification of ICP-MS Two samples collected at every site: ca. 2 kg and 10 e R\, =R o5 ORI i N & R L) LI Foliated tonalite (Mine phase) Bedrock geology: Ash et al. (1999a);
_ _ 5 - . (& | '. : i Y 3 1 P A 7 »in . ) X T D{ submitted by the author.
sub-economic mineral occurrences are present in the Gibraltar Mine region ICP-MS - inductively coupled plasma mass spectrometry ' D = S . A K] AR SN T Cache Creek Terrane
right) ICP-ES LIBOZ/ LIB4O7 HNO3 _ ||th|um borate/tetraborate, n|t|"|C aC|d ' 0 15 . 10 122°05' PMCC Undivided marine Sedimentary and through GEOSCAN (http://geoscan.nrcan-gC.Ca/). 2014 que soumises par Fauteur.

analyses in a commercial laboratory (Acmelabs, Vancouver, BC). Heavy : : SN < ' PN S48 & il 2 This research was made possible through the support and interest of Taseko Mines
Gibraltar Mine is a calc-alkaline Cu-Mo porphyry deposit hosted in the Late O s G - T 122°35 30 | 122:05' . concentrate (>3'215.S'9') STRATIFIED ROCKS METAMORPHIC ROCKS MINFILE Sacco. Professional services received from Overburden Drilling Management Ltd. for
' NC | Basaltic volcanic rocks with Mﬁ Chlorite-sericite-quartz-feldspar schist; @ Cu-Mo unknown
(quartz diorite and tonalite) on the east side of the batholith, the mine phase Pavies | Plem T Rk :" INTRUSIVE ROCKS
OPs | Conglomerate
diorite at the western and northern margins of the intrusion (Drummond et Heavy mineral clay-sized silt and clay-sized Typical sampling site along forestry road. Pick is 95 cm long. EET Basaltic volcanic rocks with Kady]  anodiorite, granite T$ Glacial striations (paleo ice-flow
Quesnel Terrane Granite Mountain Batholith (ca. 215 Ma) @  Open pit mine history in the region of the Gibraltar Mine: developing indicators for the search of
. . i . . >3.2 and 3.2 - 2.8
in three pits: Gibraltar (formerly Gibraltar West and Gibraltar), Pollyanna and ) Y }
plutonic-clast conglomerate
Nicola Group
(MINFILE, 2013) (see maps with bedrock geology in the third panel to the LiBO, / LiB4O7HNO 3 fusion ICP-ES - inductively coupled plasma emission spectrometry | . ' — ' —— o Carboniferous - Lower Jurassic This publication is available for free download ceesnEroronen e publcatons de cote
)
s kilometres ) kilometres volcanic rocks d0|.10.4095/ 293839 ©Her Majesty the Queen in Right of Canada 2014

(major and trace elements)

-l

Natural Resources Ressources naturelles Can ad a
Canada Canada




