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Set in the Coast Mountains, the landscape of Whistler has been carved by Nk . Sl ; i : ‘ ki ‘ _ landmark on Vancouver's southern skyline.  While
. ‘ L N | surrounding lower mountains have formed by the slow

rivers and glaciers from a foundation of ancient metamorphic rocks 100-200 TR | S A L | uh ’
million years old. Metamorphic rocks form deep in the Earth at high ph R SO 108 gl : _ : 'y », ] uplift of the land, Mount Baker has been built by
B, SN WNLRIY| This cliff of schist r is famous for- its le d'f repeated volcanic eruptions of lava and ash over the last

temperature and pressure by recrystallization and deformation of older, |&4 . W “ WRE e | Ve
pre-existing rock. Continued uplift and erosion of the mountains over RE L JSVNE - 1 o W | 1ayering (foliation), T o ratorelles | URtain, rain for'es‘l' ocean shore, flO .OOO years. The cone-like shaPe of Moum‘. Baker
\ I*I 3 indicates that the pace of volcanic construction has

geological time has brought these deeply buried rocks to the surface. e\ - . | 4 '@ | producinganapron of flake- Canada Canada |
= i\ : X urban lif hlS landscape is exceeded erosion by glaciers and streams. Mount Baker

like fragments at the base d f b 6 k " f
il j A " W uTBl | of thecliff. Layeringis due , CGf‘VC l"om“*a ‘ rOCK collage o i

Metamor'phosed gf‘dl’llTlC rocks Layering BS] 1o the ;mwthy ofl ?:Iligned . 0\"‘:‘:;30/4 s B SRS TN PRSI e oy vy ge e A _ #vpes each ng'l'h a Rer b =alie the 180CS. Mount Baker volcano rises 3300 m above Vancouver. Any
- | ceientation Gt RTIB  \ | plate-like mica minerals X - : ' Ry » IR~ - ’h. d future eruption of Mount Baker represents a potential

Blackcom: Mzun'ram isa rl-:dg:._:f o i B Y A | during the metamorphism » : || ala _ . L L lS"'Of‘Y an L apr s hazard to Vancouver and the Lower Mainland area.
metamorphosed granitic rocks. This : LU LD "] of volcanic rocks. % , s 1 ' la CC ¢ T~ L . ?
altered and deformed quartz-rich and o e AW %Psly s : : gv B AR '8 L DR Sey Bl PR ol Th , '_ +
feldspar-rich granitic rock is much T L~ ' DY coun® : N : i . Py [ e summit of Moun
. T b Vancouver Rocks :ﬁ',\ Baker is covered by

4 harder than the mica-rich metamorphic Geological Survey of Canada, Miscellaneous Report 68 Crater
il rocks underlying Whistler valley. These
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glaciers. Future
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Can d _ f Produced by Robert J.W. Turner, Jessica Page, Michelle Ol [ eFs T e 377 2 A This bubble-rick lava is composed of . d :
croscope . ” : Klassen, Helena Quo Vadis, and Andrea Jensen / F ,#?{‘& = ﬂ ok N o rectangular crystals of the mineral fzr'up'l'l.ons cou. result

Jau.|n_|_ ‘MY

rocks have better resisted glacier and b i 4y Th h h
i i d tod d < | e r‘oug 1' e Recommended citation: in rapid meltin 3
river erosion and today form rugge -rumer: R.JW., I;agle,n J., Klassen, M., Quo Valdis, H., and Jensen, A. feldspar, and casts of gas bubbles. The mobilF;zing Ioosz

Blackcomb Mountain. 3 ;i : ek - i r.. i | '_‘_';; Ky = 2000:  Vancouver rocks; Geological Survey of Canada, matrix contains submicroscopic crystals
48 v Miscellaneous Report 68, 1 sheet. Mount Baker‘ has been constructed by . B volcanic material into
i whose growth was curtailed by the rapid
deadly mudflows.

| v l ' Additional copies of Vancouver Rocks available at: outpourings of lava and volcanic ash. A e, WS R T s éa ) " f
Laverin B AT ey 5 ancouver‘ e verse oun a on Geological Survey of Canada record of these past eruptions lies within |- : . A i“ T Y P cooling of the lava dur'mg' Eiption. The These mudflows
Yering BN~ uTnN,  f Sk 101-605 Robson Street, Vancouver, B.C. V6B 5J3 the volcanic layers exposed at Sherman X -5 oL § BEVMR e feldspar crystals grew in slow-cooling |y NS

i i Tel: (604) 666-0529 Fax: (604) 666-1337 ' g i
orientation 5 m(ail a)ddress: gscvan(@ nr)can.gc.ca kateeRbar the sumbiit oF GURTBaker. fﬁﬁa # Crysfals : rock melts (magma) deep in the Earth, valleys at high speed
and were carried to surface in the rising [P [Ponapmarws

: Mount Garibaldi Website: www.nrcan.gc.ca/gsc/ Sherman Crater is the site of small
Whistler Stawamus eruptions during the 1800s and discharges magma. Rapid cooling to rock trapped gas PPt ol R R oo

volcano Chiof . — : " AN *n o '; e v e t of Thm
- A Helpful reviews of draift versions were prodvided by Cathie Hickson, Tom . . f R e D e S IR P, at was bu ing out o e lava, kil
N rth Harding, Andrew Humphries, and Wendy Lewis. of VOICGNC‘ gas dumng the 1970s. Mount - : ?'k text ;f tlometres

. " : N o S h Baker continuestosteamtoday. preservingig SpoRgeslineRi s e ownstream.
Microscopic view of mica-rich schist. Aligned ; - - Vancouver out

mineral grains of muscovite (white mica) and ‘ \ ; 7 Queen Surrey

chlorite are weakly attached, allowing Stanley Elizabeth :
Richmond
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—y - 4 Stanley park:
craniie)) + N ST o £-s 6 where rock controls landform
Gar‘i baldi : Black Tusk: R/ rock 1 '. .. ' Q. . e N . < ' Stanley Park's forested peninsula juts into Burrard Inlet. Winter storm waves from the Strait of Sandstonesaloncientineers

i i : : S : : Ice Age Georgia have eroded the western side of the park, exposing its bedrock foundation. The popular
Garibaldi Lake: 2 W Y o OO , : eorgia ha w park, exposing - pop
volcanic roots < o & 0 .' &) sediment seawall walk is a great place to observe the park's geology. Layered sandstone underlies much of

Whel"e f'f‘g me'l' ice dammed by lava 4 : ~ | + i W ; Sandstone \\ -,“'._‘ the park, while volcanic rock forms the prominent cliffs at Prospect Point and Siwash Rock.
The alpi i iki 4 Original WEREN. Y & N T . : -
he alpine meadows, glaciers, and striking blue lakes 9 ' | : - - anc? shgle : \ \ . Modern) Volcanic intrusions: the cliff makers

Fraser

o o . - . : e ! : . Volcanic
of Garibaldi Provincial Park are set in a volcanic volcano , Geologists distinguish five major rock types in the Vancouver area. R trusi Y A R B < ¥
- - ( Intrusions A WO sedimen Rugged volcanic cliffs at Prospect Point contrast with adjacent smooth sandstone slopes. The weak

) Black Tusk
landscape of lava flows and _cmder-c_one volcanoe.s. Volcanic rochk | - The most extensive are granitic (1) and metamorphic (2) rocks of the y + | o e 2 e , , : _ : _
These landforms record the interaction of volcanic sar’ L AP CoastiandiCaccade imotntarsi Overlvinotthese withinthelFraser ly, 3 = S - - . sandstone erodes easily compared to the erosion-resistant volcanic rock. Stanley Park peninsula likely owes
eruptions with glacial ice. The most recent volcanic efamor'phlc rock - . o ‘ o : i - g ying - - - : i its present size to this resistant northern tip of volcanic rock. Without it, storm waves might have long ago
£y T Rt e Valley is a thick sequence of sedimentary rock (3) (sandstone and o o.tirs i sandstone
activity occurred during the last Ice Age that ended . : : L " : way R Pe:
shale).  Volcanic intrusions (4) fill fractures within granitic, Cartoon cross-section of the Earth below the = g , ,
10 000 years ago. + hi d sedi + K y lcani ks (5 . . Prospect Point is a sheet-like intrusion (dyke) that formed when melted rock rose along a steep fracture in
metamorphic, and sedimentary rocks. Younger volcanic rocks (5) Vancouver area showing the major rock types and the the sandstone. This 30 million-year-old volcanic intrusion is similar in age to the Black Dyke on the

Black Tusk, a spire of volcanic rock over : " : .
make up volcanoes built on older granitic and metamorphic rocks. ;
| 200 1 high, s interpreted as the remmant P 9 p nature of their contacts. Stawamus Chief.

| of a small volcano, perhaps the conduit for Each rock type is an aggregate of minerals. The different colour,
iR L S b texture, hardness, porosity, and chemical composition of each rock

I inder h ded, leavi ly th . . . .
:::: l:\'/: ::r,e PRISROREc, ISR SR TS type reflects the different type, shape, and size of their mineral

- e — — constituents. Eruption
Garibaldi Lake owes its origin to lava that flowed into an ancient river valley, ash

damming stream waters and forming the lake. Glacier meltwaters that flow into Wh e r‘ e r‘ o C ks ar‘ e m a d e * cloud
. . . - . .
The cliffs of 3
F i B o

the lake are rich in finely ground rock particles (rock flour) that scatter sunlight

and give the lake its striking milky blue colour. — h o ko h CoasiMoliniams ; P ‘
Ve ASAS R, Prospect Point M ‘m_ e
Thf'OUQh the croscope 1' e 1.ec.'.on|c 'Tc en i Strait of Mount East - AR erlec‘l' the Seawall i*
= N TR

. : : . 1es Island : s < -
Layers record violent eruptions Rocks are forming today in a great tectonic Pacific Erasion Georgia = . SRR NS resistance to —
'kitchen' below southwestern British Columbia. Ocean gerborne River-borne ancouver ; Tty ol | er:;t:niocfrozrl‘(, I

’ L i sediments o o .

| TIPS N : " e Fueled by heat from the Earth's interior, and West  Sediments N *""- Fraser RIVer™ . gy R The rock is a
" Mount Garibaldi, an eroded R D e - isi i i Depostion 3 g ‘ , O T ] fine-grained
: A g : % collision between continental North America and et 7 /J/Heat O ord darke

volcano, towers 2-5. km ‘ e E A L 7 ‘ - - , the undersliding oceanic plate, this kitchen g ~— pressure EAURIR TR oioured basalt.
sheve dowfitowh Squarisn. e . ) : gy R o : produces a variety of rock types along with Sedr'crf'ci';tary Hsedr'm:aw BN
e nh I G TR ¥ n. “‘{gt \gﬁ\ . earthquakes and rising mountains.  Sediment

| ' ‘ : ' A \ _ eroded from mountains accumulates in basins such
E.)‘ Ao ' TR wm T as the Strait of Georgia, and converts with deep 3 i
Garibaldi lava is composed of pinkish matrix (m) and burial to sedimentary rocks. Forces of tectonic o4 . / The cliffs of Prospect Point

S amn : L R crystals of the minerals feldspar (f) and amphibole far : . 0 AR - featn -
IS} Layers of ancient volcanic blocks and ash have been (a). The matMBBElst= of sUbmBhoscapic crystals collision deform deep crustal rocks into new ; ~ » ?lslpla: f.r'cizc*'::r)ef colu(;n;s J @B VU iwash Rock is a PR pillar
COMIMSERIBINTING) TorMed by 1 S ! 14 18 B L B = along the seawall walk. It is a

exposed by the erosion of Mount Garibaldi volcano in I swr by rapid cooling of lava to rock during meTamorphic rocks. Melted rocks cool to form ; . / k y ) .0 Gy SN i, ; arts
] contraction during rapid cooling | ;i .. remnant of a rocky point of resistant T .'-f_ b £l Pebble
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The eroded volcano
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 western ~ __Vvolcano
G e T YRRV || PV o TR VP TR TP LG .l eruption. The large feldspar and amphibole crystals : : i . am
flank Bla, - PP Y ¥ Y P p g p P ry bodies of igneous granitic rocks. Where theserock cqrtoon cross-section of southwestern of liquid rock to asolid. N voleanle rack Hht was breached By

SR B PV O R P e P SR . e e started forming deep in the Earth and were carried . ; - Am : Turning this pebble-rich
flanks of the volcano during explosive eruptions. to surface with the rising magma. melts rise Yo the surface, volcanoes are built. pritish Columbia il lustrating the ongoing 3 : . ; ] wave erosion. - in'l'% o rnvolved e

Ongoing uplift and erosion of mountains over time geological processes that form rocks. - : B

bring deeply buried rocks to the surface. deposition of mineral cement [ s
from circulating ground- Eg+

+ + + + The Ch'gf : » Most climbing routes on 'the Chief’ follow fractures in the granite. . + + + + North Share canyons : -~ Abundant large bouldersin waters. Deep burifll was :';e;ble' r:c;‘u

- . ‘ Wl Granite is favoured by rock climbers for its strong, secure holds. caused by continued
B+ 3 4 p' I IGI" Of grﬂane AR, [ilisnonahisinfaesiefiRaniie et siadl it leivenils bing o e+ + ‘1' 1' ey, . :Zszri;ei:skr:;;::l:z;e depositi o};\ of several #ﬁ sandstone
1 d — _ ] : ' ‘ its coarse minerals, provides additional grip for climbers. + gr.ar" e Coun r.y — —— O . Finer sand and gravel are. kilometres of overlying | ‘ii' M_’
Moun’rGar‘nbaldlwasbunlfbyvnolen'rvolcamceruphons15 The great grey cliffs of Stawamus Chief Mountain, locally b AN , _ . = I~ v D AR VS B swept downstream by sedimentawithi ont P, _10_ 2
to 20 thousand years ago, when the Squamish valley was known as ‘the Chief’, are famous landmarks in the Squamish X Vancouver’s North Shore peaks are at the southern end of the great Coast Range, a mountainous el o TS AU @ floodwaters, leaving ORISR ' IN ananciel ST S
filled with a large glacier. Volcanic debris that formed area Rockclimber<frem around the world testtheiraBiliticamlr AW Thr'ough The Cl"OSCOPe ridge composed of granitic and lesser metamorphic rocks that extends 2000 km from Alaska to . - o ¥ e ™43 3 L "SB& behind only the boulders. basin, similar to the modern |-
. ) Vancouver. Granitic rocks are easy to see in cliffs along Highway 1 in West Vancouver, and along o 7 . o IRCE S The abundance of granitic Fraser Valley. Later uplift

the western flank of the volcano spread across the : i i r ) A
surface of the glacier‘. When the glacier la‘rer: melted, on its vertical granite walls. Granitic rocks are ancient pools Q! 4 L v : ¥ the access roads to Cypress Bowl and Mount Seymour ski areas. Ty TR L ] 2. _ boulders reflects the brought these sedimentary
the western side of the volcano collapsed into the of melted rock that crystallized to rock kilometres below the X A\ s | | . 0 1 RS LA == o dominance of granitic I e Pock+o theta fa:

W - surface. Tremendous uplift of the land, coupled with AR R B ‘ P Rt = i NG e ; { <<y DUCOEE R G T
When lava intrudes a glacier continuous erosion over millions of years, has brought these | ™\ . ] |7 4 g W s ST . J [ = SR T Crdiage Basia of Eynn Through the @ croscees
deeply buried rocks to the surface. R NN el - P ' B ; e g 1 ——— '
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The Capilano River
. . o ; k, & drains a mountain
Granite is composed of intergrown crystals of the S on: . e b .44 watershed. Capilano
minerals feldspar, quartz, and amphibole that formed ey = ' 1sion “bri A VRN, [ % Lake, an important
during the slow cooling of molten rock deep in the B . . 3 om the boulder o L e " water supply for
Earth. This false-colour image used polarized light . ed of LynnCreek. o RO &  Vancouver was formed
that turns amphibole crystals into bright colours. x 7‘ Thls* canyon has ; 0 o igry ol by the flo;:ding of the
r " been cut into R 4, upper Capilano valley Within its canyon, Lynn Creek has
granitic bedrock $i e b behind the Cleveland carved a series of pools and
by the flow of . Dam. The dam was waterfalls into the granitic bedrock. Granitic rock is composed of an

Lynn Creek. ._ % constructed af the Erosion occurs primarily during intergrowth of dark- (due to high iron
-7 . 7 : # costream end of the E oo e L s cae A and magnesium content) and light- Stanley Park sandstone is an aggregate of grains of the

. action of fumbling rock debris. coloured minerals givi.ng ita 's‘:al‘r and minerals quartz (q) and feldspar (f) and tiny rock fragments
;‘i’:;/:“ fh:h:a:"::‘;:" s pepper’' texture. Minerals include (r). Thegrainsare loosely held together by mineral cement
_' -any . grey feldspar, quartz, black mica composedof calcite(c)andclay.
cut info granitic rock. (biotite), and amphibole.

,iqn:-w
~ View of Lynn Creek from
| suspension bridge.
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= ‘ : ' & ) T oL , « From Highway 99, the Black Dyke, several metres wide, is visible on the
The unusual flat top of the Table is due to the eruption s A P e L : o\ | S ——ae= N granite face. The Black Dyke formed by intrusion of melted rock
of lava into a stagnant glacier that once covered the ; PSR The Chnef apy— | " p e, B (magma) along an ancient fracture. The dyke is basalt, a fine-grained
Garibaldiarea. Erupted frombelow, the hot lavamelted ' e | Highway 99 at Squamish. Tts 'y & rock that breaks easily, making it a poor climbing rock. Geologists
a hole in the base of the glacier, forming a pool of lava o Thehe s W LR R great vertical faces result from b 514 ectimate the granite and dyke to be 95 to 30 million years old,
surrounded by ice. Later, when the glacier melted, the Al _ T glacial erosion along fractures in — a respectively. The dyke may have been a conduit for magma rising to an

; b RO B ~ the granite. . : :
lavaremainedasarock columnwithits flat top. Vi 9 overlying volcano, long since eroded away.
R. J. W. Turner
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