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ABSTRACT 
The Granite Mountain area, located in south central British Columbia, includes the 
Gibraltar Mine (porphyry Cu-Mo deposit). Most of the map area is underlain by till of the 
Late Wisconsinan Fraser Glaciation. During deglaciation, meltwater channels were 
eroded in the hillsides of Granite Mountain and the mountainous ridge north of the mine 
indicating that ground at high elevation was deglaciated first. Meltwater was generally 



routed to the north through two dominant corridors: one in the west, in the region 
trending north from Cuisson Lake and a second one in the east, in the valleys of Ben 
and Skelton lakes and Arbuthnot Creek. Glaciofluvial sediments deposited during ice 
retreat represent potential granular resources.  A glacial lake and associated delta are 
mapped north of Ben Lake from aerial photograph interpretation. At the western edge of 
the map area, large landslides most likely in bedrock and unconsolidated sediments 
occurred along the bedrock escarpment of the Fraser River valley. Anthropogenic 
deposits including wet and dry tailings surround Gibraltar Mine.         

RÉSUMÉ 
La mine Gibraltar (gîte porphyrique Cu-Mo) est située dans la région de la montagne 
Granite, sise dans la partie centrale sud de la Colombie-Britannique. Cette région est 
principalement recouverte de till mis en place pendant la glaciation de Fraser du 
Wisconsinien tardif.  Pendant la déglaciation, des chenaux d’eau de fonte ont été 
érodés  sur les versants de la montagne Granite et de la crête montagneuse au nord de 
la mine indiquant que les régions à  plus haute altitude ont été les premières déglacées. 
L’eau de fonte s’est principalement écoulée vers le nord à  l’intérieur de deux corridors : 
l’un à  l’ouest, s’étendant au nord du lac Cuisson et un second à  l’est, occupant les 
vallées des lacs Ben et Skelton ainsi que la vallée du ruisseau Arbuthnot. Les 
sédiments fluvioglaciaires mis en place pendant le retrait glaciaire représentent des 
ressources granulaires potentielles. Au nord du lac Ben, des sédiments glaciolacustres 
et un delta sont cartographiés basés sur l’interprétation des photos aériennes. De 
grands glissements de terrain sont présents le long de la limite occidentale de la région 
d’étude. Ces glissements se sont probablement produits dans la roche en place et dans 
des sédiments non consolidés le long des escarpements rocheux dans la vallée du 
fleuve Fraser. Des dépôts anthropiques incluant des résidus miniers secs et humides 
sont présents aux environs de la mine Gibraltar. 
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Joint initiative of the Geological Survey of Canada and the British Columbia Geological 
Survey, conducted under the auspices of the Intrusion-Related Ore System project as 
part of Natural Resources Canada’s Targeted Geoscience Initiative-4 program 
 
Map projection Universal Transverse Mercator, zone 10.  
North American Datum 1983 
 
Base map at the scale of 1:50 000 from Natural Resources Canada, with modifications. 
Elevations in feet above mean sea level  
 
Shaded relief image derived from the digital elevation  
model supplied by Natural Resources Canada. 
Illumination: azimuth 315°, altitude 45°, vertical factor 1x 
 
Magnetic declination 2015, 17°25’E, decreasing 11.2’ annually. 
 
This map is not to be used for navigational purposes. 
 
Title photograph: Looking northwest at a roche moutonnée trending 315°. The person is 
1.7 m tall. The roche moutonnée is located approximately 500 m to the southeast of 
Gibraltar Mine tailing pond visible in the background. 
Photograph by A. Plouffe. 2012-009 
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users. 
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Map Viewing Files 
The published map is distributed as a Portable Document File (PDF), and may contain a 
subset of the overall geological data for legibility reasons at the publication scale.  

ABOUT THE GEOLOGY 
Descriptive Notes 

Three ice movements have been identified in this region. Striations and rat tails on an 
outcrop located approximately 400 m east of Cuisson Lake reveal a movement to the 
south-southeast. This ice movement might have occurred at the onset of the glaciation 
when glaciers first formed locally, north of the mine, over the unnamed mountain ridge 
marked with cirques and arêtes. An ice movement to the west to southwest is indicated 



from a few striations throughout the map area and flutings approximately 2 km east of 
the mine. This ice movement occurred when glaciers derived from the Cariboo 
Mountains (east of the map area) advanced over the area. Lastly, striations and macro-
landforms (drumlins, flutings, crag-and-tails) indicate an ice movement to the north to 
northwest. This movement occurred at glacial maximum, when an ice-divide formed 
around the 52° latitude south of the map area.  The ice divide formed following the 
coalescence of ice derived from the Coast Mountains to the west and Cariboo 
Mountains to the east. 

Mineralized debris derived from the Gibraltar porphyry deposits have been eroded by 
glaciers and transported in these three directions of ice flow as interpreted from the till 
geochemistry and mineralogy. An overview of the till composition in the region of the 
Gibraltar Mine is provided in Plouffe et al. (2011, 2014)  and Plouffe and Ferbey (2015). 
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Minerals Program (GEM) has undertaken the Geological Map Flow to develop protocols 
for the collection, management (compilation, interpretation), and dissemination of 
surficial and bedrock geology data and map information. To this end, a data model has 
been created. 
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La  m in e Gib ra lta r (gîte porphyrique Cu-M o) est située
da n s la  région  de la  m on ta gn e Gra n ite, sise da n s la
pa rtie cen tra le sud de la  Colom b ie-Brita n n ique. Cette
région  est prin cipa lem en t recouverte de till m is en  pla ce
pen da n t la  gla cia tion  de Fra ser du W iscon sin ien  ta rdif.
Pen da n t la  dégla cia tion , des chen a ux d’ea u de fon te
on t été érodés  sur les versa n ts de la  m on ta gn e Gra n ite
et de la  crête m on ta gn euse a u n ord de la  m in e
in diqua n t que les région s à plus ha ute a ltitude on t été
les prem ières dégla cées. L’ea u de fon te s’est
prin cipa lem en t écoulée vers le n ord à l’in térieur de deux
corridors : l’un  à l’ouest, s’éten da n t a u n ord du la c
Cuisson  et un  secon d à l’est, occupa n t les va llées des
la cs Ben  et S kelton  a in si que la  va llée du ruissea u
Arb uthn ot. Les sédim en ts fluviogla cia ires m is en  pla ce
pen da n t le retra it gla cia ire représen ten t des ressources
gra n ula ires poten tielles. Au n ord du la c Ben , des
sédim en ts gla ciola custres et un  delta  son t
ca rtogra phiés b a sés sur l’in terpréta tion  des photos
a érien n es. De gra n ds glissem en ts de terra in  son t
présen ts le lon g de la  lim ite occiden ta le de la  région
d’étude. Ces glissem en ts se son t prob a b lem en t
produits da n s la  roche en  pla ce et da n s des sédim en ts
n on  con solidés le lon g des esca rpem en ts rocheux da n s
la  va llée du fleuve Fra ser. Des dépôts a n thropiques
in clua n t des résidus m in iers secs et hum ides son t
présen ts a ux en viron s de la  m in e Gib ra lta r.

Résum é
T he Gra n ite M oun ta in  a rea , loca ted in  south cen tra l
British Colum b ia , in cludes the Gib ra lta r M in e (porphyry
Cu-M o deposit). M ost of the m a p a rea  is un derla in  b y till
of the La te W iscon sin a n  Fra ser Gla cia tion . Durin g
degla cia tion , m eltwa ter cha n n els were eroded in  the
hillsides of Gra n ite M oun ta in  a n d the m oun ta in ous ridge
n orth of the m in e in dica tin g tha t groun d a t high
eleva tion  wa s degla cia ted first. M eltwa ter wa s gen era lly
routed to the n orth through two dom in a n t corridors: on e
in  the west, in  the region  tren din g n orth from  Cuisson
La ke a n d a  secon d on e in  the ea st, in  the va lleys of Ben
a n d S kelton  la kes a n d Arb uthn ot Creek. Gla ciofluvia l
sedim en ts deposited durin g ice retrea t represen t
poten tia l gra n ula r resources.  A gla cia l la ke a n d
a ssocia ted delta  a re m a pped n orth of Ben  La ke from
a eria l photogra ph in terpreta tion . At the western  edge of
the m a p a rea , la rge la n dslides m ost likely in  b edrock
a n d un con solida ted sedim en ts occurred a lon g the
b edrock esca rpm en t of the Fra ser R iver va lley.
An thropogen ic deposits in cludin g wet a n d dry ta ilin gs
surroun d Gib ra lta r M in e.
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QUATERNARY
 

POST LAST GLACIATION
 

NONGLACIAL ENVIRONMENT
 ANTHROPOGENIC DEPOSITS: rub b le, dia m icton , sa n d a n d gra vel, a n d m in e

ta ilin gs; m a ssive; m ore tha n  3 m  thick; occurrin g a s fla t to steep surfa ces
em pla ced b y hum a n  a ctivity n ea r a ctive m in e sites.

H

ORGANIC DEPOSITS: pea t a n d pla n t m a teria l in  va rious sta ges of decom position ;
1 to 3 m  thick on  a vera ge; pea t derived from  deca yed pla n t m a teria l in  a n  eutrophic
en viron m en t; gen era lly occur a s fla t, wet terra in  (swa m ps) over poorly dra in ed sub stra tes;
form  rela tively open  pea tla n ds; m a y in clude m in or la custrin e a n d fluvia l sedim en ts.

 

Bog peat: spha gn um  or forest pea t; m a y b e treed or treeless.Owb

Fen  peat: pea t derived from  sedges a n d pa rtia lly deca yed shrub s; form s rela tively
open  pea tla n ds with a  m in era l-rich wa ter ta b le tha t persists sea son a lly n ea r the
surfa ce; ca n  b e covered with low shrub s a n d spa rse trees.

Owf

Un differen tiated organ ic deposits: un differen tia ted b og a n d fen  pea t.O

COLLUVIAL AND MASS W ASTING DEPOSITS: dia m icton  a n d rub b le; poorly
sorted, m a ssive to stra tified deb ris deposited b y direct gra vity-in duced m ovem en t; 
com position  depen da n t on  source m a teria l. 
Lan dslide deposits: dia m icton , gen era lly 1 to 10 m  thick, b ut m a y exceed 10 m
n ea r the toe of la rge la n dslides; hum m ocky topogra phy; in cludes in a ctive a n d
poten tia lly a ctive la n dslides.

Cz

Colluvial ven eer: thin  a n d discon tin uous cover of slum ped m a teria l; 1 to 2 m  thick
on  a vera ge; dom in a n tly overlies b edrock or till; occurs on  m odera te to steep slopes.Cv

ALLUVIAL SEDIMENTS: sorted gra vel, sa n d, m in or silt, a n d orga n ic detritus
deposited b y m odern  strea m s; com m on ly stra tified.

 Alluvial floodplain  sedim en ts: sorted sa n d, a n d silt with lesser a m oun t of peb b ly
gra vel, a n d orga n ic detritus; m ore tha n  1 m  thick; form in g a ctive floodpla in s close
to river level with m ea n der cha n n els a n d scroll m a rks; pron e to floodin g.

Ap

Alluvial fan  sedim en ts: poorly sorted gra vel, sa n d, a n d dia m icton ; m ore tha n  2 m
thick; occur where a  strea m  issues from  a  n a rrow va lley on to a  pla in  or va lley floor.Af

Alluvial terrace sedim en ts: sorted gra vel, sa n d, a n d m in or silt; m ore tha n  2 m
thick; form in g in a ctive terra ces a b ove m odern  floodpla in ; represen ts a  poten tia l
a ggrega te source.

At

Un differen tiated alluvial sedim en ts: un divided floodpla in , a lluvia l terra ce, a n d
a lluvia l fa n  sedim en ts.A

LACUSTRINE SEDIMENTS, un differen tiated: sa n d, silt, a n d m in or cla y, m a ssive
to la m in a ted, in term ixed with va ria b le a m oun t of orga n ic m a teria l, deposited in  a  la ke;
m ore tha n  1 m  thick; exposed followin g lowerin g of la ke levels; in cludes orga n ic
deposits too sm a ll to b e m a pped sepa ra tely.

L

GLACIAL AND LATE-GLACIAL

 

PROGLACIAL AND GLACIAL ENVIRONMENTS

 

GLACIOLACUSTRINE SEDIMENTS: fin e sa n d, silt, a n d cla y with m in or deb ris-
flow dia m icton , a n d gra vel; la m in a ted, b edded, a n d m a ssive; deposited in  gla cier-
da m m ed la kes in  va lleys a n d a lon g the m a rgin  of retrea tin g gla ciers.

 Deltaic glaciolacustrin e sedim en ts: gra vel, sa n d, a n d m in or silt; m a ssive to
b edded; grea ter tha n  2 m  thick; occurs a t the m outh of m eltwa ter cha n n els
en terin g form er gla cia l la kes.

GLd

Glaciolacustrin e ven eer: fin e sa n d, silt, a n d cla y; dom in a n tly la m in a ted a n d
b edded; 1 to 2 m  thick on  a vera ge; thin  a n d discon tin uous.GLv

Un differen tiated glaciolacustrin e sedim en ts: un divided gla ciola custrin e
sedim en ts; m ore tha n  1 m  thick.GL

GLACIOFLUVIAL SEDIMENTS: sa n d a n d gra vel with m in or dia m icton ; well to 
poorly stra tified; deposited b ehin d, a t, or in  fron t of the ice m a rgin  b y gla cia l
m eltwa ter; represen t a  poten tia l a ggrega te source.

 
Outwash plain  sedim en ts: poorly-sorted sa n d a n d gra vel; b edded; 1 m  to m ore
tha n  10 m  thick; deposited b y m eltwa ter a t va rious position s in  fron t of retrea tin g 
gla ciers; gen era lly form s fla t surfa ces slopin g a wa y from  the retrea tin g gla cier.

GFp

Glaciofluvial terraced sedim en ts: sa n d a n d gra vel; 1 m  to 10 m  thick; form in g
gen tly slopin g fla t surfa ces perched a b ove m odern  strea m s, m eltwa ter cha n n els,
or a lluvia l deposits.

GFt

Hum m ocky glaciofluvial sedim en ts: poorly-sorted sa n d a n d gra vel with m in or
dia m icton ; b edded to m a ssive; in dividua l b eds ca n  b e deform ed; 1 m  to m ore tha n
20 m  thick; deposited in  con ta ct with a  retrea tin g gla cier; form s hum m ocky
topogra phy tha t is rela ted to m eltin g of ice.

GFh

Esker sedim en ts: sa n d a n d gra vel; m a ssive to b edded; 3 m  to m ore tha n  5 m
thick; form in g ridges deposited b y m eltwa ter flow within  tun n els, cha n n els, or 
open in gs in  gla cier ice.

GFr

Glaciofluvial blan ket: sa n d a n d gra vel; m ore tha n  2 m  thick; occurs n ea r the
m a rgin s a n d a t the m outh of m eltwa ter cha n n els; form s gen tly un dula tin g, to fla t
surfa ces.

GFb

TILL: dia m icton  con sistin g of cla sts of a ll size in  a  sa n dy to silty-sa n d m a trix;
deposited directly b y gla ciers; cla sts a re of va rious lithologies a n d n um erous on es
a re stria ted a n d fa ceted.

 

Hum m ocky till: m ore tha n  2 m  thick on  a vera ge; hum m ocky to rollin g surfa ce
in cludin g discon tin uous len ses of gla ciofluvia l gra vel.T h

Stream lin ed an d fluted till: m ore tha n  2 m  thick on  a vera ge; till surfa ce m a rked
b y strea m lin ed la n dform s in cludin g flutin gs, drum lin s, a n d cra g-a n d-ta ils; ra re
b edrock outcrops ca n  b e presen t a t the hea d or up-ice en d of cra g-a n d-ta ils.

T s

Till ven eer: 1 to 2 m  thick on  a vera ge; discon tin uous till cover; un derlyin g b edrock
m orphology is discern ib le; b edrock outcrops a re a b un da n t.T v

Till blan ket: m ore tha n  2 m  thick on  a vera ge; con tin uous till cover form in g
un dula tin g topogra phy tha t loca lly ob scures un derlyin g un its; ra re b edrock outcrops.T b

 
 

Stratigraphic relation ship: A stra tigra phic rela tion ship is shown  with 
two m a p-un it design a tors sepa ra ted b y a  sla sh (e.g. Owf/Af in dica tes 
fen  pea t overlyin g a lluvia l fa n  sedim en ts).
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T hree ice m ovem en ts ha ve b een  iden tified in  this region . S tria tion s a n d ra t ta ils on  a n  outcrop loca ted a pproxim a tely
400 m  ea st of Cuisson  La ke revea l a  m ovem en t to the south-southea st. T his ice m ovem en t m ight ha ve occurred a t the
on set of the gla cia tion  when  gla ciers first form ed loca lly, n orth of the m in e, over the un n a m ed m oun ta in  ridge m a rked
with cirques a n d a rêtes. An  ice m ovem en t to the west to southwest is in dica ted from  a  few stria tion s throughout the m a p
a rea  a n d flutin gs a pproxim a tely 2 km  ea st of the m in e. T his ice m ovem en t occurred when  gla ciers derived from  the
Ca rib oo M oun ta in s (ea st of the m a p a rea ) a dva n ced over the a rea . La stly, stria tion s a n d m a cro-la n dform s (drum lin s,
flutin gs, cra g-a n d-ta ils) in dica te a n  ice m ovem en t to the n orth to n orthwest. T his m ovem en t occurred a t gla cia l
m a xim um , when  a n  ice-divide form ed a roun d the 52° la titude south of the m a p a rea .  T he ice divide form ed followin g the
coa lescen ce of ice derived from  the Coa st M oun ta in s to the west a n d Ca rib oo M oun ta in s to the ea st.
M in era lized deb ris derived from  the Gib ra lta r porphyry deposits ha ve b een  eroded b y gla ciers a n d tra n sported in  these
three direction s of ice flow a s in terpreted from  the till geochem istry a n d m in era logy. An  overview of the till com position  in
the region  of the Gib ra lta r M in e is provided in  Plouffe et a l. (2011, 2014)  a n d Plouffe a n d Ferb ey (2015).
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