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ABSTRACT 
The Gnawed Mountain area includes the Highland Valley Copper mine (porphyry Cu-
Mo) which is a major copper producer in Canada. The most areally extensive glacial 
sediment in the region of the mine is till deposited during the Late Wisconsinan Fraser 
Glaciation. Glaciers dominantly flowed south to southeastward during this glacial event 
as indicated by the orientation of numerous drumlins and flutings.  During ice retreat, 
lateral meltwater channels were eroded in the flanks of valleys and the hillsides of 



mountains indicating that ice occupied low ground when higher elevations were ice-free. 
Accumulations of glaciofluvial sand and gravel, too small to be mapped at this scale, 
can be found in proximity to these meltwater channels. The glaciofluvial drainage was 
generally to the south during ice retreat with aggradation of glaciofluvial sediments in 
the Guichon Creek valley. Glacial lake sediments in the Witches Brook valley were 
deposited in a glacial lake which formed when the eastward drainage was blocked by a 
mixture of ice and sediments. Mine tailings (anthropogenic deposits) are present near 
the open-pits and in the valley which extends northwest from the mine (previously 
occupied by Pukaist Creek). Limited field work was completed in this region in 2011 and 
2012. Field station locations are shown on the map.    

RÉSUMÉ 
La mine Highland Valley Copper (gîte porphyrique Cu-Mo) est l’un des principaux 
producteurs de cuivre au Canada et fait partie de la région de la montagne Gnawed. Le 
sédiment glaciaire le plus répandu dans la région de la mine est le till de la glaciation de 
Fraser du Wisconsinien tardif. Les glaciers se sont principalement écoulés vers le sud 
et sud-est pendant cet épisode glaciaire comme en témoigne l’orientation des 
nombreux drumlins et cannelures. Pendant le retrait glaciaire, des chenaux d’eau de 
fonte de marge glaciaire ont été érodés sur les flancs des vallées et les versants des 
montagnes indiquant que de la glace occupait les points les plus bas alors que les 
hautes régions étaient déglacées. Des accumulations de sable et gravier 
fluvioglaciaires, trop peu étendues pour être cartographiées à cette échelle peuvent se 
retrouver à proximité de ces chenaux d’eau de fonte. Le drainage fluvioglaciaire était 
généralement vers le sud pendant le retrait glaciaire avec une accumulation de 
sédiments fluvioglaciaires dans la vallée du ruisseau Guichon. Les sédiments 
glaciolacustres dans la vallée du ruisseau Witches ont été mis en place dans un lac 
glaciaire qui s’est formé suite à l’obstruction du drainage vers l’est par de la glace et des 
sédiments. Des résidus miniers (dépôts anthropiques) sont présents près des mines à 
ciel ouvert et dans la vallée qui s’étend au nord-ouest de la mine (anciennement 
occupée par le ruisseau Pukaist). Des travaux de terrain limités ont été faits dans cette 
région en 2011 et 2012. La localisation des stations de terrain est indiquée sur la carte.      
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Survey, conducted under the auspices of the Intrusion-Related Ore System project as 
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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, 16°36’E, decreasing 9.7’ annually. 
 
This map is not to be used for navigational purposes. 
 
Title photograph: Looking north from the east edge of the Valley Pit at Highland Valley 
Copper Mine in south central British Columbia.  
Photograph by A. Plouffe. 2014-250 
 
The Geological Survey of Canada welcomes corrections or additional information from 
users. 
 
Data may include additional observations not portrayed on this map. 
See documentation accompanying the data. 
 
This publication is available for free download through 
GEOSCAN (http://geoscan.nrcan.gc.ca/). 
 
Preliminary publications in this series have not been scientifically edited. 

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.  
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Surficial Data Model Information 
The Geological Survey of Canada (GSC) through the Geomapping for Energy and 
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. 
 
The Surficial Data Model (SDM) was designed using ESRI geodatabase architecture. 
The XML workspace document provided can be imported into a geodatabase, and the 
geodatabase will then be populated with the feature datasets, feature classes, tables, 
relationship classes, subtypes and domains. 
 
Shapefile and table (.dbf) versions of the data are included within the data. Column names 
have been simplified and the text values have been maintained within the shapefile 
attributes. The direction columns are numerical, to display rotation for points, and the 
symbol fields will hold the correct values to be matched to the appropriate style file. 
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2014. Science language for an integrated Geological Survey of Canada data model for 
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L a  m in e Highla n d Va lley Co pper (gîte po rphyrique Cu-
Mo ) est l’un  des prin c ipa ux pro duc teurs de c uivre a u
Ca n a da  et fa it pa rtie de la  régio n  de la  m o n ta gn e
Gn a wed. L e sédim en t gla c ia ire le plus répa n du da n s la
régio n  de la  m in e est le till de la  gla c ia tio n  de Fra ser du
Wisc o n sin ien  ta rdif. L es gla c iers se so n t prin c ipa lem en t
éc o ulés vers le sud et sud-est pen da n t c et épiso de
gla c ia ire c o m m e en  tém o ign e l’o rien ta tio n  des
n o m b reux drum lin s et c a n n elures. Pen da n t le retra it
gla c ia ire, des c hen a ux d’ea u de fo n te de m a rge
gla c ia ire o n t été éro dés sur les fla n c s des va llées et les
versa n ts des m o n ta gn es in diqua n t que de la  gla c e
o c c upa it les po in ts les plus b a s a lo rs que les ha utes
régio n s éta ien t dégla c ées. Des a c c um ula tio n s de sa b le
et gra vier fluvio gla c ia ires, tro p peu éten dues po ur être
c a rto gra phiées à c ette éc helle peuven t se retro uver à
pro xim ité de c es c hen a ux d’ea u de fo n te. L e dra in a ge
fluvio gla c ia ire éta it gén éra lem en t vers le sud pen da n t le
retra it gla c ia ire a vec  un e a c c um ula tio n  de sédim en ts
fluvio gla c ia ires da n s la  va llée du ruissea u Guic ho n . L es
sédim en ts gla c io la c ustres da n s la  va llée du ruissea u
Witc hes o n t été m is en  pla c e da n s un  la c  gla c ia ire qui
s’est fo rm é suite à l’o b struc tio n  du dra in a ge vers l’est
pa r de la  gla c e et des sédim en ts. Des résidus m in iers
(dépôts a n thro piques) so n t présen ts près des m in es à
c iel o uvert et da n s la  va llée qui s’éten d a u n o rd-o uest
de la  m in e (a n c ien n em en t o c c upée pa r le ruissea u
Puka ist). Des tra va ux de terra in  lim ités o n t été fa its
da n s c ette régio n  en  2011 et 2012. L a  lo c a lisa tio n  des
sta tio n s de terra in  est in diquée sur la  c a rte.

Ré sum é
T he Gn a wed Mo un ta in  a rea  in c ludes the Highla n d
Va lley Co pper m in e (po rphyry Cu-Mo ) whic h is a  m a jo r
c o pper pro duc er in  Ca n a da . T he m o st a rea lly exten sive
gla c ia l sedim en t in  the regio n  o f the m in e is till
depo sited durin g the L a te Wisc o n sin a n  Fra ser
Gla c ia tio n . Gla c iers do m in a n tly flo wed so uth to
so uthea stwa rd durin g this gla c ia l even t a s in dic a ted b y
the o rien ta tio n  o f n um ero us drum lin s a n d flutin gs.
Durin g ic e retrea t, la tera l m eltwa ter c ha n n els were
ero ded in  the fla n ks o f va lleys a n d the hillsides o f
m o un ta in s in dic a tin g tha t ic e o c c upied lo w gro un d when
higher eleva tio n s were ic e-free. Ac c um ula tio n s o f
gla c io fluvia l sa n d a n d gra vel, to o  sm a ll to  b e m a pped a t
this sc a le, c a n  b e fo un d in  pro xim ity to  these m eltwa ter
c ha n n els. T he gla c io fluvia l dra in a ge wa s gen era lly to
the so uth durin g ic e retrea t with a ggra da tio n  o f
gla c io fluvia l sedim en ts in  the Guic ho n  Creek va lley.
Gla c ia l la ke sedim en ts in  the Witc hes Bro o k va lley were
depo sited in  a  gla c ia l la ke whic h fo rm ed when  the
ea stwa rd dra in a ge wa s b lo c ked b y a  m ixture o f ic e a n d
sedim en ts. Min e ta ilin gs (a n thro po gen ic  depo sits) a re
presen t n ea r the o pen -pits a n d in  the va lley whic h
exten ds n o rthwest fro m  the m in e (previo usly o c c upied
b y Puka ist Creek). L im ited field wo rk wa s c o m pleted in
this regio n  in  2011 a n d 2012. Field sta tio n  lo c a tio n s a re
sho wn  o n  the m a p.
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QUATERNARY
 

POST LAST GLACIATION
 

NONGLACIAL ENV IRONMENT
 ANTHROPOGENIC DEPOSITS: rub b le, dia m ic to n , sa n d a n d gra vel, a n d m in e

ta ilin gs; m a ssive; m o re tha n  3 m  thic k; o c c urrin g a s fla t to  steep surfa c es
em pla c ed b y hum a n  a c tivity n ea r a c tive m in e sites.

H

ORGANIC DEPOSITS: pea t a n d pla n t m a teria l in  va rio us sta ges o f dec o m po sitio n ;
1 to  3 m  thic k o n  a vera ge; pea t derived fro m  dec a yed pla n t m a teria l in  a n  eutro phic
en viro n m en t; gen era lly o c c ur a s fla t, wet terra in  (swa m ps) o ver po o rly dra in ed sub stra tes;
fo rm  rela tively o pen  pea tla n ds; m a y in c lude m in o r la c ustrin e a n d fluvia l sedim en ts.

 

Bog peat: spha gn um  o r fo rest pea t; m a y b e treed o r treeless.Owb

Fen peat: pea t derived fro m  sedges a n d pa rtia lly dec a yed shrub s; fo rm s rela tively
o pen  pea tla n ds with a  m in era l-ric h wa ter ta b le tha t persists sea so n a lly n ea r the
surfa c e; c a n  b e c o vered with lo w shrub s a n d spa rse trees.

Owf

Undifferentiated organic deposits: un differen tia ted b o g a n d fen  pea t.O

COLLUV IAL AND MASS WASTING DEPOSITS: dia m ic to n  a n d rub b le; po o rly
so rted, m a ssive to  stra tified deb ris depo sited b y direc t gra vity-in duc ed m o vem en t; 
c o m po sitio n  depen da n t o n  so urc e m a teria l. 
Landslide deposits: dia m ic to n , gen era lly 1 to  10 m  thic k, b ut m a y exc eed 10 m
n ea r the to e o f la rge la n dslides; hum m o c ky to po gra phy; in c ludes in a c tive a n d
po ten tia lly a c tive la n dslides.

Cz

Colluvial veneer: thin  a n d disc o n tin uo us c o ver o f slum ped m a teria l; 1 to  2 m  thic k
o n  a vera ge; do m in a n tly o verlies b edro c k o r till; o c c urs o n  m o dera te to  steep slo pes.Cv

ALLUV IAL SEDIMENTS: so rted gra vel, sa n d, m in o r silt, a n d o rga n ic  detritus
depo sited b y m o dern  strea m s; c o m m o n ly stra tified.

 Alluvial floodplain sedim ents: so rted sa n d, a n d silt with lesser a m o un t o f peb b ly
gra vel, a n d o rga n ic  detritus; m o re tha n  1 m  thic k; fo rm in g a c tive flo o dpla in s c lo se
to  river level with m ea n der c ha n n els a n d sc ro ll m a rks; pro n e to  flo o din g.

Ap

Alluvial fan sedim ents: po o rly so rted gra vel, sa n d, a n d dia m ic to n ; m o re tha n  2 m
thic k; o c c ur where a  strea m  issues fro m  a  n a rro w va lley o n to  a  pla in  o r va lley flo o r.Af

Alluvial terrace sedim ents: so rted gra vel, sa n d, a n d m in o r silt; m o re tha n  2 m
thic k; fo rm in g in a c tive terra c es a b o ve m o dern  flo o dpla in ; represen ts a  po ten tia l
a ggrega te so urc e.

At

Undifferentiated alluvial sedim ents: un divided flo o dpla in , a lluvia l terra c e, a n d
a lluvia l fa n  sedim en ts.A

LACUSTRINE SEDIMENTS, undifferentiated: sa n d, silt, a n d m in o r c la y, m a ssive
to  la m in a ted, in term ixed with va ria b le a m o un t o f o rga n ic  m a teria l, depo sited in  a  la ke;
m o re tha n  1 m  thic k; expo sed fo llo win g lo werin g o f la ke levels; in c ludes o rga n ic
depo sits to o  sm a ll to  b e m a pped sepa ra tely.

L

GLACIAL AND LATE-GLACIAL

 

PROGLACIAL AND GLACIAL ENV IRONMENTS

 

GLACIOLACUSTRINE SEDIMENTS: fin e sa n d, silt, a n d c la y with m in o r deb ris-
flo w dia m ic to n , a n d gra vel; la m in a ted, b edded, a n d m a ssive; depo sited in  gla c ier-
da m m ed la kes in  va lleys a n d a lo n g the m a rgin  o f retrea tin g gla c iers.

 Deltaic glaciolacustrine sedim ents: gra vel, sa n d, a n d m in o r silt; m a ssive to
b edded; grea ter tha n  2 m  thic k; o c c urs a t the m o uth o f m eltwa ter c ha n n els
en terin g fo rm er gla c ia l la kes.

GL d

Glaciolacustrine veneer: fin e sa n d, silt, a n d c la y; do m in a n tly la m in a ted a n d
b edded; 1 to  2 m  thic k o n  a vera ge; thin  a n d disc o n tin uo us.GL v

Undifferentiated glaciolacustrine sedim ents: un divided gla c io la c ustrin e
sedim en ts; m o re tha n  1 m  thic k.GL

GLACIOFLUV IAL SEDIMENTS: sa n d a n d gra vel with m in o r dia m ic to n ; well to  
po o rly stra tified; depo sited b ehin d, a t, o r in  fro n t o f the ic e m a rgin  b y gla c ia l
m eltwa ter; represen t a  po ten tia l a ggrega te so urc e.

 
Outwash plain sedim ents: po o rly-so rted sa n d a n d gra vel; b edded; 1 m  to  m o re
tha n  10 m  thic k; depo sited b y m eltwa ter a t va rio us po sitio n s in  fro n t o f retrea tin g 
gla c iers; gen era lly fo rm s fla t surfa c es slo pin g a wa y fro m  the retrea tin g gla c ier.

GFp

Glaciofluvial terraced sedim ents: sa n d a n d gra vel; 1 m  to  10 m  thic k; fo rm in g
gen tly slo pin g fla t surfa c es perc hed a b o ve m o dern  strea m s, m eltwa ter c ha n n els,
o r a lluvia l depo sits.

GFt

Hum m ock y glaciofluvial sedim ents: po o rly-so rted sa n d a n d gra vel with m in o r
dia m ic to n ; b edded to  m a ssive; in dividua l b eds c a n  b e defo rm ed; 1 m  to  m o re tha n
20 m  thic k; depo sited in  c o n ta c t with a  retrea tin g gla c ier; fo rm s hum m o c ky
to po gra phy tha t is rela ted to  m eltin g o f ic e.

GFh

Kam e terraced sedim ents: po o rly-so rted sa n d a n d gra vel with m in o r dia m ic to n ;
b edded to  m a ssive; in dividua l b eds c a n  b e defo rm ed; 1 m  to  m o re tha n  20 m  thic k;
depo sited in  c o n ta c t with a  retrea tin g gla c ier; fo rm s terra c es, gen era lly un pa ired,
o n  va lley wa lls; perc hed a b o ve m o dern  va lley flo o r.

GFk

Esk er sedim ents: sa n d a n d gra vel; m a ssive to  b edded; 3 m  to  m o re tha n  5 m
thic k; fo rm in g ridges depo sited b y m eltwa ter flo w within  tun n els, c ha n n els, o r 
o pen in gs in  gla c ier ic e.

GFr

Glaciofluvial blank et: sa n d a n d gra vel; m o re tha n  2 m  thic k; o c c urs n ea r the
m a rgin s a n d a t the m o uth o f m eltwa ter c ha n n els; fo rm s gen tly un dula tin g, to  fla t
surfa c es.

GFb

TILL: dia m ic to n  c o n sistin g o f c la sts o f a ll size in  a  sa n dy to  silty-sa n d m a trix;
depo sited direc tly b y gla c iers; c la sts a re o f va rio us litho lo gies a n d n um ero us o n es
a re stria ted a n d fa c eted.

 

Hum m ock y till: m o re tha n  2 m  thic k o n  a vera ge; hum m o c ky to  ro llin g surfa c e
in c ludin g disc o n tin uo us len ses o f gla c io fluvia l gra vel.T h

Stream lined and fluted till: m o re tha n  2 m  thic k o n  a vera ge; till surfa c e m a rked
b y strea m lin ed la n dfo rm s in c ludin g flutin gs, drum lin s, a n d c ra g-a n d-ta ils; ra re
b edro c k o utc ro ps c a n  b e presen t a t the hea d o r up-ic e en d o f c ra g-a n d-ta ils.

T s

Till veneer: 1 to  2 m  thic k o n  a vera ge; disc o n tin uo us till c o ver; un derlyin g b edro c k
m o rpho lo gy is disc ern ib le; b edro c k o utc ro ps a re a b un da n t.T v

Till blank et: m o re tha n  2 m  thic k o n  a vera ge; c o n tin uo us till c o ver fo rm in g
un dula tin g to po gra phy tha t lo c a lly o b sc ures un derlyin g un its; ra re b edro c k o utc ro ps.T b

PRE-QUATERNARY 

BEDROCK, undifferentiated: vo lc a n ic , in trusive, sedim en ta ry, a n d lesser a m o un t
o f m eta m o rphic  b edro c k o f Pa leo zo ic  to  Cen o zo ic  a ge; c a n  in c lude po c kets o f till
o r c o lluvium  ra rely exc eedin g 1 m  thic kn ess. 

 

R

Kettle la rgeK

Open  pit m in e

 

Min e ta ilin g

Com plex relationship: where the surfic ia l c o ver fo rm s a  c o m plex pa ttern  a n d the
m a p un its a re to o  sm a ll to  b e m a pped in dividua lly, yet c o n stitutes a  sign ific a n t a eria l
exten t o f the to ta l po lygo n , a  do t (“.”) sepa ra tes the first do m in a n t m a p un it design a to r
fro m  the less a b un da n t sec o n da ry un it (e.g. T s.T v, design a tes a n  a rea  o f strea m lin ed
a n d fluted till with so m e a rea s o f till ven eer).

Geo lo gic a l c o n ta c t, defin ed
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Esker (pa leo c urren t direc tio n  kn o wn )
Esker (pa leo c urren t direc tio n  un kn o wn )

Buried drum lin o id ridge
Drum lin o id ridge
Drum lin

Pa leo dra in a ge direc tio n

Fluted b edro c k o r drift (pa leo  ic e-flo w direc tio n  un kn o wn )
L in ea m en t in  b edro c k (m o stly fa ults a n d jo in ts)

L a rge m eltwa ter c ha n n el
Min o r m eltwa ter c ha n n el (pa leo c urren t direc tio n  kn o wn )
Min o r m eltwa ter c ha n n el (pa leo c urren t direc tio n  un kn o wn )

Ro c he m o uto n n ée (sen se kn o wn )

S m a ll la n dslide sc a r

Gla c ia l stria tio n s (pa leo  ic e-flo w direc tio n  kn o wn )

Ka m e sm a ll
Kettle sm a ll

Outc ro p
Gra vel pit

Field sta tio n  witho ut sa m ple
Field sta tio n  with sa m ple

Cra g-a n d-ta il (la rge, dra wn  to  sc a le)
Cra g-a n d-ta il (sm a ll)

Gla c ia l stria tio n s (pa leo  ic e-flo w direc tio n  un kn o wn )

Qua rry


	BCGS_GM2015-03
	Publication
	Map Number
	Title
	Scale
	Catalogue Information
	Copyright
	Recommended Citation

	Abstract
	Résumé
	About the Map
	General Information
	Map Viewing Files

	About the Geology
	Author Contact
	Coordinate System
	Bounding Coordinates
	Surficial Data Model Information

	Deblonde, C., Plouffe, A., Eagles, S., Everett, D., Huntley, D.H., Inglis, E., Kerr, D.E., Moore, A., Parent, M., Robertson, L., Smith, I R., St-Onge, D.A., and Weatherston, A., 2014. Science language for an integrated Geological Survey of Canada data...
	Licence agreement
	Accord de licence

	BCGS_GM2015-03_map

