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TkeNew~LakeAreaCanbereachedbytakingthe~~isRiveraccessmad 

at Houston and travellingq roxbmtely 70 kilomsterswest. Theckaninentrocks 

in the area are Hazel-ton Volcanics. The type of deposit I looked for was 

epitherml. The area is wsll staked and only swsnps anddifficult groundwas 

left +. I saw an interesting showingonthe dua1M.C. Cm&x haddone an 

I.P. survey on the grgund. lbe showingwas galena in a fairly tight calcite 

viewwhichdisapeaxdintotheoverbmden. I did not see muchmineralization 

in the search of T designate3 area. I have picked two samples which were of 

interest and located on my sample map. I dm't think the area I looked at 

should have anyrroretim spent on it at the presenttim, butyoumustcheck 

everythinginthistypeofarea. As newloggingroads showup, newrmks show 

UP every year. I did not cmeupwithanythingclosetoaBritish 

Columbia epittenml n-ode1 or showing described by Andreys panteleyeu. Part of 

his repotienclosedintherepxt. 
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A Canadian Cordilleran 
Model for Epithermal 
Gold-Silver Deposits 

Andre@ Panleleyev 
Senmr Projecr Geologist 
Geologkal Branch 
Mmera, Resources Division 

Brit;sh Columbia MNIISNY of Energy, 
Mints and Perroieum Resources 

Victor;a. Br;rish Columbia VW 1X4 

Introduction 
Discovery of lode gaid I” 1851 and placer 
gold in 1857 initiated lhe first large-scale 
eco”omicaclivilyinBritishColumbiaand 
led !o a major influx of miners during the 
gold rushes of the ml”- and late 1800s. 
This explosion of non-native population 
necessitated colo”ial expansion, the 
creation of new settlements. develop 
mentsof infrastructure. andprovidedthe 
economic base for the fiedgling colony. 

Total gold production to date from the 
Canadian Cordillera iBrItish Columbia 
and Yukon) is ciose tc, 1.182 lonnes (38 
Tillion ounces). approxlmatelyone-third 
of the amount produced by Ontario. 
About 60% of Cordilleran gold comes 
from lode deposits; the remainder has 
bee” won from placer workings. Placer 
goldproduct~onpeaked~“1900;lodegold 
production peaked I” 1939 when 18.3 
rannes of gold were produced in British 
Columbia. Thereafter, output declined 
sreadily until the early 1970s when by- 
product gold, mainly trom porphyry cop 
perminesaswellasmasslvesulphideand 
skar” deposits. became the dominanl 
source.Theseaccou”tedforuptoSO”ioof 
t”eannual3.4tonnes~fgoldproduction~ 

Goldwasiiberatedininternatlonalmar- 
netsin1968fromfheflxedpriceofS35US 
pe!ounceset in 1934, Tneresult!“gp”ce 
~“cieases. culminating in spectacular 
pricepeaksinlate1979,re”ewedinterest 
‘?, known depaslts arc eniivened the 
quest for new suppiles o: both golc ant 
siivei The searc” :o: goid “as bee” the 

main focus during the 1980s of the min- “epitnermaltype”, also known variously - 
ing exploration community. a 5100 mil- as”bona”zaores”. “Tertiarytype”.“pre- 
lion annual enterprise I” Ihe Canadian cious metal deposits of volcanic as?.* 
Cordillera. One of the primary targets ciatio”” or “fossil ho! spring type” 
has bee” gold-silver deposits of the (Figure 1 and Table 1) 
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hedrite.tennantite, silver sufpnosalts 
and minor amounts of base metal 
sulphides are the man ore minerals: 
telfurides occur in some deposits. 

The depaws originated from hot flo- 
ids emolaced at depths ranging from 
slight to far below any hot spring dis- 
chargesites. The near-surfacedepostts 
are. therefore “telescoped’. as defined 
by Spurr (1923, p. 292.308) in his Dook 
TheOreMagmas. Thedefinition implies 
the+ deposltion look place at unusually 
high temperarures tor such a shallow 
setting, and alsothat thermal gradients 
were very steep “ear the surface. Pre- 
liminary isotopic studies indicate a 
rnagmat~ source for sulphur. but the 
other fluid components are meteoric in 
origm (Ashley. 1982). Alunite and natw 
sulphur are dommantly hypogene in 
these deposits, Suoergene alunite tha: 
forms in some acio-s&hate alteratlor 
zones and leached cappings can be 
dlstinguished bystableisotopeanafysis 
and radmmetric dating. 

A Canadian Cordilleran Epithermal 

Model 
AGGeneralModel. Thewestempartof 
the Canadian Cordillera is a dominantly 
eugeoclinal region. Allochthonous vol. 
can% terranes. flanking sedlmenlary 
basins. and their metamorphosed and 
intrudedequivalentswereaccreteddur- 
ing Mesozoic time againsl the ancestrai 
continental margin of North America 
(Monger et a;.. 1982). Most of Ihe ac- 
creted terranes are only locally meta- 
morphosed and large regions are only 
moderately deformed with little disrup- 
tion of stratigraphic continuity~ Withln 
these terranes are numerous areas of 
subaerial rocks with related or younger. 
structurally controlled. high-level plu- 
tons. These orovidegeological settings 
suitable forformalionol epithermal de- 
posits. The oldest known iavourabit 
hosi rocks aresubaerial andesiric rocks 
thai were oe?osited near the end 01 
Early Jurawc island arc vofcan,sm. 
Extensive Cretazeous and Tertiary to 
Recent continental volcanic locks were 
deposited following Jurassic to Cre- 
laceous accretion and consol,datlon 01 the 
Cordillera in a predominantly extensional 

tectomc reoime with much maor strike- 
slip faulting. Epithermal deposits in 
these rocks bear remarkablesimilarityto 
many Tertiaryepithermal deposits in the 
southwestern UnIted States. 

Much of the Cordillera was e&n. 
sivelyglacmtedand is deepiydvssected 
and eroded. Nevertheless, some sites 
of high-level hydrothermal aclivity and 
fossil hotspringdepositsnavesurvlved. 
In the Toodoggone area. in northern 
British Coumbia. for example. the rec. 
ognition of 190 Ma alunite repiacement 
deposits (Schroeter. 1982) and related 
epithermal deposits in rocks of Early 
Jurassic age (204-183 Ma) demon- 
strates the presence of pre-Tertiary epi- 
thermal deposits in the Canadian 
Cordillera. Recognition oi pafeo. 
topographic surfaces by means of at- 
tendant preserved hot spr,“g deooslts 
nas Important imolications for exptora- 
lion using depth-zoning models. 

In a model developed from Brttish 
Columbia deposits (Figure 5). there are 
three main hydrodynamic components 
that represent hydrothermal flow reg- 
lmes I” eplthermal systems as illus- 
trated by Berger and Eimon (1982). ‘- 
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TheHansonLakeAreacanbereachedbytakingaforestaccessroadnorthfrom 

the little town of Endako. The type of deposit I searched for was an Endako 

typeof orebody. ?he rocks I sawwsrerrmchdifferentfnxntheones aroundthe 

ELldBkoMine. The am-by has received extensive exploration at the time Endako 

was being brought intc production. IWm-ous grid arks and trenches were 

noted. There are numerous logging roads old and new in the area. 

Mineralizationwas sparcewithmostlyrustyzones andpyrite. If therewas any 

alteration son~3 isolated cqper was seen but nothing of any size. In sunming 

up the area I muld say it has been fairlywslllooked at and can not -up 

with a reason to 90 back at this time. The Geology reported by Kimura snd 

Sysouth was not noted by myself as part of the enclosed report. 



PART 0 -Porphyry Molybdenum Deposits of the Calc-Alt:iir Suite- PAPER 44 

Endako 
E. r. Klmura and G. 0. Bysouth. 
Chnex Placer LImited, 
Endako Mines Divlslon. 
Endako. B.C.. and 
A. D. Drummond, 
Canex Placer timited. 
Vancouver. B.C. 

Abstract 

The Endako molubdeaum deposit is 160 km weet oj 
Prince George, B.C., in the composite Juroseic To&y 
htrueism. It oocure iR older Emdako Quartz Monronitc, 
which ia bounded ox the south by Fronc& Granite and 
OI the north by Cmey~ Alaakita and Glenannon Granite. 
In the vicinity of the orebody, Endako Quartz Monmnitc 
is inlrsrded bg pm-mined apZite, andesits, porphyritic 
granite and qua&-feldspar porphyy. and poet-mineral 
bawlt dykee. 

The orebody in fan ie an irregularly elongated bad, 
that strike8 N ,I&, dtpe 40 to 80 degrsee S, axd meae- 
wee JJ60 m long by 5i’O m wide. A major eroeecprtting 
fault of/~& the orebodv in a zortherly direction and 
ah /mne II divieional boundary bctwscrp the broader 
wrskdu plunging eoet half of the web& and the 
ehailmesr imticulnted west h&f. 

MGmr.do~y is timplc md cotits of 
denita, pyrite, magnetite, calcite and f  

uartr, ,,,olyb- 
rare )I chalcopgrite 

occwring oe veins and fracture fillinps. Hydrothermal 
altemtia ha locdiy produced K-feldepor end quartz- 
aerieite-pyrite envelopes, and hoe pervwioeig koolinired 
the host rock. 

The Endoko orabodu is wieua&ad oe o rsshicted alock- 
work that wze formed 019 ati elongated sastcrl~ treading 
dome bg uplift. intrusion and rhearing, and localized at 
or ?wo+ the 6nteresotion of regional northwesterly and 
mstdy atructuree. 

Introduction 
THE ENDAKO molybdenum deposit is about 160 
km west of Prince George in central British Columbia 
(Lat. 64”02’; Long. 125”OT’; NTS 93K/3E). The 

mine property is 10 km southwest of Endako village. 
which is on Highway 16 and the B.C. North Division 
of the Canadian National Railway. 

The Endako area is within the Interior System of 
the Canadian Cordilleia and, more specifically, within 
the physiographic subdivision referred to as the Ne- 
chako Plateau. Local terrain is gently rolling, with 
flat-topped hills and broad valleys. Pleistocene glaciers 
moved eastward across the area, and have imprinted 
and accentuated easterly trending lineaments. Topo- 
graphic relief ranges from an elevation of 670 m at 
Endsko village to 1,070 m on the crest of the Endako 
open pit. 

History 
The molybdenite deposit was discovered in 1927 by 

two local men who staked four mineral claims to 
cover an area of mineralized float. They subsequently 
uncovered a 0.5~m-wide quartz-molybdenite vein. Ex- 
ploratory work on the property was very limited until 
1962, when a diamond drill program was initiated by 
R and P Metals Corporation Ltd. Personnel from 
Canadian Exploration Limited, a wholly owned sub- 
sidiary of Placer Development Limited, examined 
the property in October 1962. Following the completion 
and evaluation of extensive diamond drill and under- 
ground bulk sampling programs, the decision to devel- 
op the property for production was announced in 
March 1964. 

Production is currently being maintained at 24,000 
tonnes per day at an average ore grade of 0.15 per 
cent molybdenite. Two products, molybdenum sulphide 
and molybdenum oxide, are produced. Open-pit mining 
is operated at a mining rate of 64.400 tonnes per day 
with a 1.2:l strip ratio; optimum open pits am 
designed with lo-m-high benches and a 45.degree 
wall slope. Ore reserves 8s of January 1. 1975, within 
an ultimate pit design, are calculated at a cutoff 
grade of 0.08 per cent mclybdenite and are estimated 
at 194,OOO.OOO tonnes with an average grade of 0.14 
per cent molybdenite. 

Regional Geology 
The Endako molybdenite orebody occurs in the 

Topley Intrusions, which are considered to be of late 
Jurassic age. They are intruded into late Paleozoic 
and early Mesozoic sedimentary and volcanic rocks. 
The Topley Intrusions extend from the center of 
Babine Lake to Quesnel, a distance of about 290 km 
along a regional northwesterly trend (Fig. 1). 

The emplacement of the Topley Intrusions was 
probably influenced by and related to regional tectonic 
events which occurred during Jurassic time in the 
central Intermontane Tectonic Belt of the Cordillera 
of British Columbia. It is presumed that emergent 
and uplifted areas, with associated northwest fault 
control and granitic intrusions, prevailed for this 
period. The continuation of regional stress conditions 
after intrusion is evidenced by the structural trends 

FIGUAE 1 -Regional setting of the To that surround and crosscut Topley rocks. The pre- 
Ing the northwesterly trend of the bat R 

ley Intrwlons. show- 
011th. dominant lineation trends are northwesterly. easterly 
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FIGURE 2 -Geology of the Endako area. The Endako ore deposit is in the Endako Ouartz Monzonite rock unit 

and, to a lesser degree, to the northeast and east- 
northeast. These may have been developed as part of 
the compressional components which formed the 
Skeena Arch during the Upper Jurassic and Lower 
Cretaceous. The axis of this regional east-northeast 
trending structural uplift existed across the north 
tip of Babine Lake (Souther and Armstrong, 1966). 

Topley Intrusions comprise a composite batholith 
consisting of granite. quartz monzonite, granodiorite, 
quartz diorite. diorite and gabbro. The Endak” deposit 
is centrally situated within the batholith. 

Local Geology 
The distribution of rock types, major structures 

and location of the ore deposit are shown on Figure 2. 

ROCK TYPES 

The majority of rock type names follow the formal 
nomenclature of Carr (1966). 

Takla Group volcanic rocks of Early Mesomic age 
are the oldest rocks in the vicinity of Endako Mine 
and outcrop along Francois Lake. The group consists 
here of a sequence of dark green to purple lavas, tuffs 
and flow rocks which locally contain small white 
quartz, feldspar and biotite phenocrysta in a hard 
aphanitic matrix. 

The Topley Intrusions, which intrude the Takla 
Group, consist of five distinct rock types in the mine 
area. 
(a) Endako Quartz Monzonite, the ore host, is gen- 
erally equigranular (3-4 mm). with some K-feldspar 

Porphyv Deposits of the Canadian Cordillara 

crystals in places 8s large as 7 mm. This size dif- 
ference imparts a suggestion of a purphyritic texture, 
but is not sufficiently distinct to warrant the term 
“porphyritic”. The rock consists of quartz (30%), 
pale pink to orange-tinged K-feldspar (perthitic ortho- 
&se) (35%), white to green-tinged plagioclase (An-) 
(30%) and partially chloritized black biotite (5-lo%), 
with accessory magnetite, pyrite, apatite and sphene. 
Scattered dark rounded biotite-rich inclusions, 2 to 
10 cm acmss, are common. The rock is readily recog- 
nieed by ita characteristic pink to bright orange-pink 
K-feldspar. In and around the ore deposit, quartz 
monzonite is kaolinieed in varying degrees. The colour 
of altered mck varies initially from pale greenish 
grey to dark green or bleached creamy white for 
highly altered varieties. 
(b) Casey Alaskite is normally a fine- to medium- 
grained (1-3 mm), sugary textured, leucocratic rofk. 
Its modal composition is quartz (40%), pale pink 
K-feldspar (45% ) , white plagioclase (5-10 % ) , par- 
tially ehloritized biotite (2-5%), and accessory pyrite 
and hematite (1%). The subrounded sugary quartz 
has a characteristic greasy grey appearance. The 
rock can vary texturally from typical sugary texture 
to coarse equigranular; occasionally, porphyritic ~a- 
rieties have been recognized. 
(c) Fransois Granite is a distinctive red eqnigran- 
ular (3-4 mm) rock composed of quartz (35%), per- 
thitic K-feldspar (45%), white plagioclase with 
greenish cures (15%). chloritized biotite (3-5%), and 
accessory amounts of magnetite, pyrite and sphene 
(1%). Some feldspar grains exhibit a rare rap&vi 
textural feature in which K-feldspar grains are man- 
tled by white plagiuclase. This texture appears to be 
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The type of depsit I expct to find in this area muLd be stratiform or 

sedimentary associated with limestone. There is a laqs blockof linestone in 

the area-ringalargearea. The mst interesting alteration acampanied by 

pyriteoccurs~eretheoverburdenand~landsmeetontheuRsternsideof 

thelimestoneblock. The sanples I found were float, but with limestone and 

were quite angular. I will be putting my whole season this year into the 

FultonLake area andwillbsputtinginarudimentaqgridand soil sarplingin 

the general area where I found the samples. This will be followed by 

trenching, scmwork~s to be done onthe access road. Tbreachtheareayou 

takeanoldloggingroadapmxim tely 4 miles south of the tom of Granisle. 

I feel the area has a good potential of finding a head line or body of 

cmmsrcial site. 

Enclosed part of J. M. Mxganti report, I will start staking M.C. in the next 

few days as I have a little mnay at this tine to gst started. 
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Sedimentary-Type 
Stratiform Ore Deposits: 
Some Models and A 
New Classification 

J.M. Morganti 
Placer Dome Inc. 

Box 350, Suite 3500. IBM Tower 
Toronto Dominion Centre 

Toronto, Ontario M5K lN3 

Introduction 
Many mineral deposits containing zinc, 
lead. copper, barium and/or precious 
metals are stratiform in that their gen- 
eral morphology is similar to sedimen- 
tary strata (Stanton, 1972, p. 498-503). 
Some of these deposits occur in pre- 
dominantly elastic sedimentary se- 
quences where volcanic rocks are not 
demonstrably related to ore formation. 
These are herein referred to as sedi- 
mentary-type stratiform deposits (Fig- 
ure 1). Major examples are McArthur 
River, Sullivan. Meggen, Mufulira and 
XY. Typically. these deposits consist of 
stratiform sulphide bodies that inter- 
nally contain at least some bedded sul- 
phides suggesting that deposition of the 
sulphides occurred before lithification. 
Furthermore, many deposits, when spe- 
cifically grouped, occur in one major sed- 
imentary basin, although individual de- 
posits may occur within separate, 
second-order or sub-basins. Examples 
of major basins or first-order basins are 
found in the Zambian Copperbelt where 
Mufulira! Muliashi and Chambishi sub- 
basins represent remaining roots of a 
very extensive basin in which Katanga 
sediments were deposited (Fleischer et 
al., 1976). The Kupferschiefer deposits of 
central Europe are contained within the 
Permian Zechstein Basin. and all the 
Howards Pass deposits occur within the 
Selwyn Basin of the Northern Cordillera. 

As a group, the deposits are loosely deposits and their elastic sedimentary 
associated with carbonaceous sedi- rock association help separate these 
mentary rocks, but individually. some deposits from the strata-bound Mts- 
occur within specific associated sissippi Valley type deposits (Anderson. 
lithologies. The stratiform nature of the 1978) which are generally associated 

Figure 1 Specmens of laminatea ore from 
sedimentary-type strahform ore deposits: 
(a) laminated sulphide and cher!. from Mt. 
Isa. Australia; 
(b) laminatedargillite with sulphides. from the 
.%///van deposit, Canada: 
(c) /ammatedsulphrde anddarkercnert. from 
the Howards Pass deoosits. Canada. 
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(5) The deposits are associated with 
anomalously thick sedimentary se- 
quences (i.e., sub-basins, Figure ll), 
but lack evidence for rapidly formed 
graben structures similar to the flysch 
deposits. 

With the Selwyn Basin, platform- 
marginal deposits occur in graptolitic 
carbonaceous mudrocks, cherts and 
limestone of the Howards Pass Forma- 
tion (Morganti. 1977). This unit contains 
slope. base of slope and basin floor 
facies which developed west of the 
MacKenzie Platform (Figure 12). Within 
the base of slope (rise?) facies. sub- 
basins occur as sea-floor depressions 
(Figure 13) in which cherts, mudrocks, 
limestones and sulphides were deposi- 
ted. The laminated. sulphide-rich beds 
occur in a rhythmic sequence llmited to 
thesesub-basmswithintheactivemem- 
ber of the Howards Pass Formation. A 
general trend up-section of limestone- 
mudrock-chert (Figure 14) also occurs 
as individual cycles within the major 
cycle. A sequence such as this could be 
the result of the increasing isolation of a 
sub-basin, accompanied by formation 
of limestone as a by-product of sulphate 
to sulphide reduction. A decrease in pH 
and resultant change in the stability of 
carbonate relative to amorphous silica 
could have been brought about by the 
influx of low pH. metalliferous brine into 
the high pH. reducing sub-basins. The 
lack of associated feeder zones under- 
lying the deposers of this suo-class. their 
low copper and silver contents. and the 
large lateral dimensions of the deposits 
all suggest that the source of the brine 
was not nearby. such as is evident in 
flysch deposits. In the case of the east- 
ern Selwyn Basin, tuffs associated with 
basin-platform transition suggest that 
anomalous heat flow and possible brine 
exhalation may have occurred and pro- 
vided a brine which subsequently mi- 
grated down-slope. 

Ore-Forming Fluids for 
Sedimentary-Type Stratiform 
Deposits 
The fluids which transport the metals to 
their site of aeposition constitute the 
second parameter to be considered 
here. These brines deposited their 
metals within the lithifying sediment or 
at the sediment-water interface. 

WithIn the sediment. migration ofore- 
formlng orine may oe somewhat analo- 
gous to 011 mlgratlon Tnus. onmar! 

Geoscience Canada Reprint Series 3 

Figure 13 Genera//zedp/an vjew ofreconstructedXY sub-basin. Howards Pass. The sub-basin 
ax/s of elongation Darallels that of the base of slope. Slumprng has produced a h/g&grade 
“plumb” with/n fne larger XY aeposft (Arrows lnd/cate dfrechon of movement of slumped 
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CHERT 

CH E RT SULPHIDITE, 
UP TO 50% Zn tPb 

LAMINATED CHERTY 
MUDSTONE - USUALLY 

CONTAINES Zn + Pb, 
LOCALLY UP TO 15 % Zn+Pb 

CALCAREOUS MUDSTONE 8 
MUDSTONE -LOCALLY 

UPTO 10% Zn t Pb 

LAMINATED LIMESTONE 

Figure 14 Generalczea srrarfgraDhrc secifon of an /deahzea acOve member show/y a rymca 
sequence of iactes Note tnar mere !s a aecrease In carbonare ana an Increase In chert uowara 



COMP: LEONARD BCURGH MIN-EN LABS - ICP REPORT 
PROJ : 8282 SHERBROOKE ST., VANCOUVER, B.C. V5X 4E6 
ATTN : TEL:(604)327-3436 FAX:(604)327-3423 

FILE NO: 5V-0060-RJl 
DATE: 95/03/21 

* * (ACT:F31) 

SAMPLE 
NUMBER 

HANSON LAKE 1 
HANSON LAKE 2 
FULTON LAKE 1 
FULTON LAKE 2 
NEWCOMB LAKE 1 

NEUCOMB LAKE 2 

AC 
PPM 

40.4 
.I 

CD 
% 

.OOl 

.OOl 

co cu MO NI PB ZN 
% x % % % x 

.OOl >l.OOO .OOl .Ol .Ol .Ol 

.OOl -002 .OOl .Ol .Ol -01 
>2fJ&l.o .037 .OOl .228 .002 .Ol >l .oo s1.00 J 

114.1 .018 -001 .I11 .OOl -01 -41 > . 
1.3 .OOl -001 .344 -001 01 01 01 

.I .OOl .OOl .OOl -001 .Ol -01 .Ol 
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Geochemical Analysis Certificate SV-0060-RGl 

COII~~~II~: LEONARD BOURGH 
Prcqxt: 
Am1: 

Date: MAR-21-95 

We hereby certify the following Geochemical Analysis of 6 ROCK samples 
submitted MAR-20-95 by LEONARD BOURGH. 

Sample AU AU AU 
Number PPB g/tonne ozl ton -_______-_-------_______________________-------------- 
tiicNL4KE 1 35 .04 c.001 
HANscNw<E2 2 <.Ol <.OOl 

92 .09 .003 J 
FmKNIAKE2 46 .05 .002 J 
NEKIh43IAKE1 

-- 
35 .04 

---- --. 
<.OOl 

- 
-______----_-__------------------------------------------- 

liimaLAKE2 1 <.Ol c.001 

-- 

-- 

----- 

----- - _------- 

Certified by t, 

MIN-EN LABORATORIES 




