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DECISION OF THE WORLD HERITAGE COMMITTEE:
8th Session
The Committee requested the Canadian authorities to consider adding the
adjacent Provincial Parks of Mount Robson, Hamber, Mount Assiniboine and
Kananskis to this property. Furthermore, the Committee agreed to incorporate
the Burgess Shale site in this property, which henceforth would not be
separately indicated on the World Heritage List. Finally, the Committee
decided that the site be designated as the "Canadian Rocky Mountain Parks" to
specify the precise boundary of the property within the entire chain of the
Rocky Mountains.
BRIEF DESCRIPTION:
The contiguous National parks of Banff, Jasper, Kootenay and Yoho, as well as the Mount
Robson, Mount Assiniboine and Hamber Provincial Parks, studded with mountain peaks,
glaciers, lakes, waterfalls, canyons and limestone caves, form a striking mountain landscape.
The Burgess Shale fossil site, well-known for its fossil remains of soft- bodied marine
animals, can also be found there.
* The Burgess Shale Site, inscribed on the World Heritage List in 1980, is part of the
Canadian Rocky Mountain Parks.
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i) THE CANADIANROCKIESIN
THE NEARCTIC
BIOGEOGRAPHICAL
REALM
The CanadianRockiessite lies in the
northern half of the RockyMountains
BiogeographicalProvinceof the Nearctic
Realmas defined by Udvardy (Udvardy.
1975). This provinceforms the backbone
of North Americaand is comprisedof
young mountainswith many peaksabove
4270 m: great local relief ( 1525 m to
2135 m); extensiveforests and a diverse
wilcttife population. It is in this province
that the national parks systemsof two
countries- Canadaand the UnitedStates
- begana century ago.
The RockyMountain Biogeographical
Provincecan be subdividedinto four
distinct ecoregions.Theseare, from
north to south: ( 1) Northern Rocky
Mountains;(2) Middle RockyMountains;
(3) Wyoming Basin;and; (4) Southern
Rocky Mountains.The distinguishing
characteristicsof eachecoregionare
summarizedin Table 1 along with a
listing of those areaswithin them that
havebeendedicatedas national parks and
monuments.

TABLE 1:

ii) GEOLOGY
Geologicalformations in the parks of the
nominatedarea are composedprimarily
of shale.dolomite, sandstone,limestone,
quartzite and slate, spanningtime
periodsfrom the pre-Cambrianto
present.Continentaltectonic forces have
resulted in faulting, folding and uplifting
of thesesedimentarylayers,to produce
mountain rangeswhich form the
continentalspine.
The CanadianRockyMountainsconsistof
four northwest-southeasttrending
geologicalsubprovinces,all of which are
representedin the parks. Thesesubprovincesare the Western Ranges,the
Main Ranges,the Front Rangesand the
Foothills.Straddling the Continental
Divideof western North America,the
four rangesdramaticallyillustrate
tectonic forces, characteristicgeology,
and erosion. Glacialand climatic
processeshaveplayeda major role in
the developmentof the area'svaried
environments.Together,these four
mountain national parks provide
exemplaryrepresentationof the
CanadianRockyMountains.

ECOREGIONS,CHARACTERISTICSAND NATIONAL
PARK REPRESENTATIONIN THE ROCKYMOUNTAIN
BIOGEOGRAPHICAL
PROVINCE

ECOREGION

CHARACTERISTICS

REPRESENTATIONIN THE
NATIONAL PARKS SYSTEM UNITED STATES OF AMERICA
AND CANADA

SOUTHERNROCKY
MOUNTAINS

A series of mountilin ranges and intermontilne basins. mostly trending north:
high part of the continent,! divide:
altitudes 1.525m to more than 4270m.

Florisant Fossil Beds National Monument (U.S.A.).
Great Sand Dunes National Monument (U.S.A.).
Rocky Mountilins National Park (U.S.A.).

WYOMING BASIN

Elevated semiarid basins: isolated low
mountilins: altitudes mostly between
1.525m and 2135m.

No protected areas.

MIDDLE
ROCKYMOUNTAINS

An assortment of different kinds of
mountilins with differing trends and
semiarid intermontilne basins: features
here resemble those of the neighboring
provinces: altitudes mostly 1525m to
about 3660m.

Dinosaur National Monument (U.S.A.).
Grand Teton National Park (U.S.A.).
Timpanogos Cave National Monument (U.S.A.).
*Yellowstone National Park (U.S.A.)

Linear blocky mountilins with long.
straight valleys. including the 800 km
long Rocky Mountiltn trench. Altitudes
mostly between 1220m and 3050m.

Glacier National Park (U.S.A.).
Waterton Lakes National Park (Can.).
Banff National Park (Can.).
"Jasper National Park (Can.).
"Yoho National Park (Can.).
"Kootenay National Park (Can.).
Glacier National Park (Can.).
Mount Revelstoke National Park (Can.)

NORTHERNROCKY
MOUNTAINS

0

* World Heritilge Site
0

I.----

World Heritilge
Site Nomination

The Western Ranges,found in the
southern part of KootenayNationalPark.
are composedof relatively soft shales
that folded intricately during the
mountain building process.
The Main Rangesoccur in all four of the
parks. In Kootenayand Yoho,two distinct
subprovincesof these rangesare
represented:easternand western. In
Banff and Jasper,only the easternsubprovinceof the Main Rangesoccurs.The
easternmain Ranges,underlain by the
strong quartzite of the Gog Group and
bordered by faults, uplifted as rigid
blocks,forming mountainswith sharp
shouldersand great, bandedcliffs. The
Main Rangescontain the highest
mountainsin the four parks and form the
ContinentalDivide.CastleMountain and
Mount Edith Cavel!are amongthe most
dramatic examplesof the many Main
Rangepeaks.
The Front Ranges.found in Banff and
Jasper,are composedof thick layersof
limestoneand shale.They are separated
from the Main Rangesby a zone of faults
which runs the length of Banff and
Jasper.Thesemountainsoften havea
tilted. tooth-like appearanceand in places
the rock layershavebeenfolded.
Mountainssuchas Mount Rundleand
RocheMiette characterizethese ranges.
The Foothillsare the easternmost
extensionof the Rockies.A small area in
the southeasternportion of Jasper,along
the SoutheskRiver, providesthe only
representationof the rounded rolling
hills of the Foothills in the four parks.
The sedimentary RockyMountainscontain
an extensivefossil record dating from
Precambrianto Recent.Of particular
note in the Main Rangesare the
exquisitelypreservedsoft-bodied fossils
found in the BurgessShalelayer of the
StephenFormation in the Cathedral
Escarpment.This discontinuouslayer of
highly fossiliferousshales,extendsabout
20 km southeastof Mount Field in Yoho
NationalPark.
Since1981, when the BurgessShalewas
declareda World Heritage Site, several
new fossil locationshavebeen
discovered,revealinga distribution
pattern for fossilsfar more varied and
complexthan previouslyrealized (Collins.
1982). As one of the most significant
fossil sites in the world. the BurgessShale
portrays a view of evolution in action
during the Middle Cambriantimes (Morris
and Whittington, 1979).
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Burgess Shale - foss;ls
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Mount Edith Cave/I - Main Range
-Uplifted mountain with banded chffs.
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Moun; Rundle - mountain of Front
Range
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BurgessShale quam; -slope of
Stephen Formation
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Roche Miette - Front Rangesin Jasper

6.

Hoodoos in Yoho National Parl<
- effects of erosion
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iii) THE LANDFORMS
Sincethe folding and uplifting that raised
the RockyMountain region abovesealevel,mountainshavebeencarvedin the
sedimentarylayers;first by rivers, later
by glaciers.As the Rockiesuplifted, rivers
cut a trellis-like pattern which during the
~ecentgeologicalpast has been
remouldedby major glacialadvancesand
retreats.

Although the last major glacialadvance
endedabout 10.000 yearsago,there are
still !!Ctiveglaciersthroughout the region,
particularly in the Main Rangesalongthe
ContinentalDivide.The most significant
area portraying glacialaction is the
Columbialcefield.The icefieldcomplexis
important due to its combinationof
beautyand scientific importance in the
study of glaciationand karst systems.As
one early observerwrote:
"Thepeaksand glaciersaround the
great Columbialcefield. the scene
of our wanderingsin 1898. are
entirely new ground; and placedas
they are at the sourcesof three of
the largest rivers in the Dominion.
they probably constitute the
culminatingpoint of the Canadian
Rocky Mountain System."
H. Stutfield. 1903.

-·

,-1- •.

This was an astute observation.since
today the Columbialcefield is recognized
asthe largest icefield in the Rocky
Mountainsand the largest in North
America'ssubarcticinterior. Covering
approximately325 km2 (Boranowskiand
Henoch,1978), it exhibits many classical
glacialfeatures, processesand
phenomena.
The Columbialcefield spansthe
ContinentalDivideand the boundary
betweenJasperand Banff nationalparks.
The area servesas headwatersand
contributes significant flow volumesto
three major river systems:the North
Saskatchewan.the Athabascaand the
Columbia.Respectively,these rivers flow
to the HudsonBay,the Arctic Oceanand
the PacificOcean.
The icefieldcomplexis composedof the
Columbialcefieldand six major valley
glacier basins.eachdisplayinga great
diversity of glacialand periglacial
landforms.The AthabascaGlacier,part of
this complex.is the most accessible
glacier ice in North America.Located
adjacentto the lcefield Parkway linking
Banff and Jaspernational parks, it
providesunequalledopportunities for
visitors to view ongoing glacialprocesses.
An outstanding natural resource
associatedwith the Columbialcefield is
the CastleguardCavesystem.This karst
systemis internationallysignificant. Its
far-reaching extensionbelow the glaciers
of the icefield,and its related karst
features. are the foremost examplesof a
modern subglacialkarst systemin the
world. Although the cavesystemis
locatedin a remote area of the icefield
complex,it is noted as beingamongthe
world's finest and most scenicexamples
of alpine karst topography (Ford. 1983).
Part of this significancecan be attributed
to its valueas a modelto assessthe
conditionswhich existedin temperate
cavesduring past periods of glaciation.

•·"'

A great variety of small karren (waterdissolvedcracksand grooves in
limestone)occur at the surface.
Subglacialstalagmiteprecipitates
(depositedbeneathglaciers)that occur in
this area are the best known world
examples.There is a greater density of
sinkholesin this region than anywhere
elsein the CanadianRockies(Ford, 1969;
1979; Ford and Smart, 1979).
The nationallyand internationally
significant phenomenaand features
1.

associatedwith the Columbialcefield are
placedin a setting of exceptionalnatural
beauty,surrounded by 11 of the
CanadianRockies·22 highest peaks,
includingthe secondand third highest
peaksin the Main Ranges.
The MaligneValleycomplexis also
extraordinary in its representationof
mountain systemssinceit containsnatural
resourcescharacteristicof the region as
well as onesof high scientific interest and
importance.Almost all the typical
mountain landforms are common in the
valley.includingcastellateand sawtooth
mountains,cirquesand hangingvalleys,
canyons,talus, avalancheslopes.rock
slidesand rock glaciers.kames,kettles.
and moraines.Theserepresentative
resourcesare side by side with resources
of exceptionalsignificancefrom both a
scientificand aestheticperspective.
For example.MaligneLakeat the headof
the valleywas describedby one of its first
visitors in 1908:
"Thereburst upon us that which all
in our little companyagreed was
the finest view any of us had ever
beheldin the Rockies"
Schaeffer.1911.

A view of Spirit Islandbackedby the
lake'sdeepblue waters and by snowcappedmountainshas helpedmake the
beautyof MaligneLakelegendary.
Moving downstream from the lake,the
MaligneRiver enters MedicineLake.
MedicineLakeis drained by one of the
largest underground river systemsin
North Americathrough what may be one
of the largest inaccessiblecavesystemsin
the world (Brown, 1970; Kruse, 1980).
The water from MedicineLakerisesto the
surfaceagainin springs in the floor of
MaligneCanyonand at lakes 16 km down
the valley.
MaligneCanyon.near the bottom of the
valley.is a fascinatingexampleof the
sculpturing effects of flowing water. For
over 10,000 years water hasetcheda
deep.jaggedcut into the limestonerock,
until today the canyonis over 60 m deep.
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Columbia /cefie/d - headwaters of
three major riuersyscems
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lcefieldParkway- a scenicroute
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Glacier Ice - a p/a,:;eof recreation
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Saskatcheux,n Glacier - easily
accessiblegloder ice
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Ma/Jgne Loke- hisioric view of Spirir
Island

6.

Maflgne Canyon - sculpturing effect of
warer
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Cas,leguard Caue - groao

8.

Talus slopes

finking Banff and Jasper national
porks

FrontRanges
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iv) HYDROLOGY
The mountain parks lie at the headof
major Canadianwatersheds.Within the
parks, the ContinentalDivideis formed
by the Main Ranges.Waters in Yoho and
Kootenayon the west side of the Divide
flow to the Pacific:those in Jasperand
Banff flow eastand north into the
HudsonBayand the Arctic Ocean.
Easterlyflowing waters supply a
significant portion of the
SaskatchewanRiver system,the primary
wat~r sourcefor the Great Plainsregion
of Canada(Hansen,no date).

v) CLIMATE
A continentalclimate prevailsin all the
parks, with great seasonaland annual
variation in precipitation and
temperature. Generallywinters are long
and the summerscool and short, with
occasionalhot spells.Macro and
microclimaticdifferencesare pronounced
both within and betweenthe parks.

Spectacularwaterfalls plummet and
cascadeover the sharp cliffs of the
typically high and rugged ranges,and in
particular the rugged easternMain
Ranges.Takakkaw Fallsand Twin Fallsin
Yoho NationalPark are breath-taking
examplesof such mountain waterfalls.
The interface of water and mountainsin
the CanadianRockiesis evident in other
ways as well. Hundredsof lakesact as
settling basinsfor the many streamsand
rivers. The suspendedmaterial selectively
reflects parts of the light spectrum,
resulting in a beautiful blue-greencolor.
Lakeswith this characteristiccolor,
surroundedby rugged mountains.the
slopesof which are coveredwith fallen
rock, coniferoustrees and remnantsof
the glacialage are unforgettable
highlights of many mountain visits. Lake
Louise,Peyto Lakeand EmeraldLakeare
but a few of the easilyaccessiblelakesof
unsurpassedbeauty.

1.

River and stream systemsof the
CanadianRockiesare also numerousand
extremelyvaried in character.For
example,the deeplyincisedwalls of
Johnston Canyonin Banff, and the power
of AthabascaFallsin Jasper,eachportray
the force of moving water in their own
way. Somerivers are navigableby canoe
or kayak, but the majority are strewn
with rocks and impassablefalls and
rapids.The AthabascaRiver is navigable
for much of its length as it braids its way
through the landscapeof JasperNational
Park. Over one of its reaches,post-glacial
wind-formed sandand silt depositsare
up to 25 metres thick. This is the only
location in the four parks that dune
formations of this type and magnitude
occurs.
Undergroundsprings are common in the
parks. During the early stagesof settling
the Canadianwest, the constructionof
the transcontinentalrailway through the
Front Rangesled to the discoveryof hot
springs, now known as the Caveand
BasinSprings,and later to designationof
Canada'sfirst national park in 1885.
Other major hot springs occur in the
Miette area of Jasper.and the Radium
area of Kootenaynational parks. These
developedsprings continueto be major
visitor attractions.

The Front Rangesand Foothills help to
block the flow of cold Arctic air from the
prairies into Banff and Jaspernational
parks. Outbreaksof cold in these parks
are not usuallyas severeor prolonged as
on the prairies to the east. In the same
way, the Main rangesalongthe
ContinentalDividegenerallyprevent
Arctic air from entering Kootenayand
Yoho national parks: consequently,they
are not as cold on averageas Banff and
Jasper.Although severalmountain
rangesintercept Pacificmoisture carried
by the prevailingwesterly winds, the
climate of the western side of the
ContinentalDivideis influencedby the
milder maritime climate of the Pacific.
The mountainsact as a barrier causing
Pacificair massesto rise which results in
heavierprecipitation on the west slopes.
In some locationsin Kootenayand Yoho
parks, vegetationspeciessuchas western
hemlock,western cedarand devil's club
are found at the eastern limit of their
ranges,reflecting the moister conditions
of these locations.Annualprecipitation in
the parks rangesfrom lessthan 380 mm
at lower elevationsto greater than 1250
mm in regionsalong the Continental
Divide (Janzand Storr, 1977.)
Mountain topography hasa strong effect
on climate.The northwest-southeast
orientation of the mountainsand main
valleysis almost at right anglesto the
prevailingwinds aloft, causingrain
shadows(dry areas)in main valleys.Air
massesrise as they move eastward,
losing their moisture, resulting in greater
precipitation on higher, west-facing
slopesthan on lower areasof east-facing
slopes.
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Tokakkaw Folls-Conodo's highest
foils. with o drop of 380 m
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Johnston Conyon - on easily

acc.essiblecanyon in &mff National
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Lake Louise- a resourcewith UllSUT•
possedbeauty in Banff Notionol Pork

4

Twin Folls - on impressiuefolls in the
Majn Rru1ges
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Rodium Hot Springs Pool - o popular
visitorottmctionanKootenoyNational
Pork
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Devil's club - ot its eostem extremity in
the Canadian Rockies

7. Athabasca River oo/ley - sand dune
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vi) VEGETATION

vii) WILDLIFE

Vegetationin Banff. Jasper,Kootenay
and Yoho national parks is an obvious
indicator of many environmentalfactors.
It strongly reflects climatic conditions
both on a geographicand topographic
basis.In addition. vegetationis intimately
linked to soil developmentand stability.
and to wildlife habitat.

The four contiguousnational parks
possessan interesting and varied wildlife
population (Holroyd and Van Tighem.
1982). Fifty-six speciesof mammalsare
represented,ranging in size from the
impressivemooseto the tiny pigmy
shrew. The ungulates(moose,wapiti,
mountain goat. bighorn sheep,woodland
caribou,white-tailed deer and mule
deer). are often seenin their natural
habitat by visitors. A population of about
200 grizzly bear (Parks CanadaWarden
Service,1983) inhabitsthe parks.

The vegetationof the four Canadian
Rockiesparks is typically Cordilleran,
with the three major ecoregions
(m@ntane.
subalpine.and alpine)
identified largely by differencesin
vegetation.The elevationscharacteristic
of eachecoregionare influencedby
factors incudinglatitude andslopeaspect.
The montaneecoregionis lowest.
Examplesof montanevegetation
uncommonin the context of the parks
occur in the extensivewetland areasof
Vermilion Lakesnear Banff Townsite. In
Jasper NationalPark. the sandand silt
dune area of the AthabascaRiver also
harbours montaneplants not commonly
found elsewherein these parks.
Otherwisethe montaneareasgenerally
contain characteristicflora suchas
lodgepolepine.white spruceand Douglas
fir. The montaneecoregionalso includes
much of the grasslandin the park. aswell
as the major land usesby humans.

1.
The subalpineecoregionoccursabovethe
montane.The lower subalpineareas
support closedconiferousforests
dominatedby Engelmannspruce.
subalpinefir and, in its younger
successionalstages,lodgepolepine.
Openmeadowsare found where
environmentalconditionshavenot
favoured the developmentof forests. A
location of interest is the Vermilion Pass
area which was burned by a fire in 1968.
It is a convenientand useful scientific
benchmarkfor the study of the effects of
fire on vegetationandwildlife. The upper
subalpineecoregionhasgreater snowfall
and a shorter growing seasonand is
characterizedby open forests with
stunted trees (krummholz). Engelmann
spruceand subalpinefir are common.but
lodgepolepine is not.
The alpine ecoregionis devoid of trees.
reflecting the cold harsh climate of the
higher elevations.Alpine meadowareas
suchasthose nearthe SunshineMeadows
area in Banff and aboveLakeO'Hara in
Yoho, displaya complexfine-scalemosaic
typical of high country vegetation.About
one-third of the mountain park land area
is unvegetatedexposedrock. colluvial
material. or glacialand permanent
snowfields (Hollandand Coen. 1982).

Two speciesnoted as beingvulnerablein
the IUCNRed Book. bighorn sheepand
grey wolf, are found in the parks. A
population of approximately2500
bighorn sheep(Parks CanadaWarden
Service,1983) residesin the parks and
grey wolves are resident,particularly in
the large tracts of undisturbedland in
Jasper.
Over 280 speciesof birds havebeen
identified in the parks. Many different
habitats exist in these parks becauseof
the great range of elevationand
landforms.Tracts of grassland,
deciduousand mixed forests. wetlands,
alpine meadows.bare rock, and
snowfieldsprovide a diversity of
environments,eachpopulatedor visited
in seasonby characteristicbirds.
Relativelyfew are year-round residents.
with most speciespresentonly during the
summer months. Somebird species
occurring in these parks are of particular
interest. Two of the parks' raptors.
goldeneagleand bald eagle,occur high in
the food chainand becauseof their
sensitivity haveundergoneserious
population declinesacrossthe continent.
Amphibiansand reptiles are limited in
their distribution and abundancein the
parks becauseof the relatively severe
climate.Onespeciesof toad. three frog
species.onesalamanderspeciesandthree
speciesof snakeshavebeenrecorded.
Fishoccur in all major watershedsin the
four parks. In general.the lakesand
rivers of the parks are relatively cold.
havelow nutrient supply and are not
highly productive. In fact, many waterbodieswere originally fishlessuntil fish
stocking was initiated in the early 1900s
to improve sport fishing (Ward 1974).
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WesternRed Cedar- found in areas of
milderclimate

2.

Moose-the parl<s.larges,ungu/are
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Wood Lily - 8 cm wide blossoms
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GrizzlyBear - good habitatexists in
large tractsof the parlcs
Aspen - in autumn colours

Pileated Woodpecker - the porks·
larg€$1woodpecker

Alpinemeadow- a spectaculardisplay
of noture's colour
Pika - rock-pile residenr
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b) MAPSAND/ORPLANS
Mapsand plansare includedin the text of
the nomination form as appropriate.

c) PHOTOGRAPHIC
AND/OR
CINEMATOGRAPHIC
DOCUMENTATION
Photographsare includedin the text of
the nomination form as appropriate.

d) HISTORY
Although only limited archaeological
investigationshavebeenconductedto
date,the artifact evidenceindicatesthat
the CanadianRockieshavebeenoccupied
by man for about 10,000 years
(Christensen,1971). For most of this
period, native groups entered into the
Rockiesin searchof sourcesof food and
clothing. In certain placesin the parks.
nativesquarried for tool materials.In
others. they collectedochre or iron oxide
for decorativeuse.There is also some
evidenceof nativeusein the vicinity of the
parks' hot springs.

Europeanexploration,exploitation and
settlement in the eighteenthand
nineteenthcenturiesbrought a new
importanceto the mountains.The
Rockieswere viewed by early explorers
as a major obstaclein the effort to find a
western route to the PacificOcean.With
the assistanceof native guidesfamiliar
with passesthrough the mountains,early
explorers suchas Mackenzie.Thompson.
McGillivrayand Simpsonovercamethis
obstacle.Later the Fur Trade era of the
mid 1800's brought traders and
merchantsto the area in searchof new
sourcesof furs and new marketsfor their
Europeangoods.Traders also sought a
transmountain fur trade link to reap the
harvest of Pacificfurs.
Transcontinentaltransportation.
however, hashad the most significant
influenceon these four RockyMountain
parks. In order to ensurethat Canada
stretched from the Atlantic to the Pacific
and as a condition for British Columbia's·
entry into Confederation,the
Governmentof Canadasponsored
construction of a transcontinental
railway. By 1883 the CanadianPacific
Railway(CPR)extendedto LakeLouise,
Alberta.
The coming of the railway also marked
the beginningof the NationalParks
Systemof Canada.In that sameyear
( 1883) three CPRemployeeschanced
upon the Caveand BasinSprings.For the
enjoymentand healthful benefits of all
Canadians.the hot springs and an area
around them were set asideby the
CanadianGovernmentin 1885 as a park
reserve.Two years later, the federal
governmentformally established"Rocky
MountainsPark" as Canada'sfirst
national park (later to becomeknown as
Banff NationalPark). Now a national
historic site, the Caveand BasinSprings
area will provide a major focus for the
NationalParksCentennialin 1985.

Yoho and Jaspernational parks havealso
beencloselyassociatedwith railway
construction.A small reservearound
Mount Stephen,British Columbia,was set
asidenear the CPRrailway line in 1886,
marking the beginningsof Yoho National
Park. The construction of the Spiral
Tunnelsin Yoho was undertakenin
1908- 1909 to reducethe steepgrade
resulting from the rapid drop in
elevationfrom the ContinentalDivideto
Field.Two spiral tunnels resemblinga
stretched-out figure eight reachabout a
kilometre eachinsidea mountain.They
representa remarkableengineeringfeat
and a masterpieceof railway construction. As well, they are the only spiral
railway tunnels in North America.Jasper
becamea national park in 1907 in
associationwith the construction of
Canada'ssecondand more northerly
transcontinentalrailway.
Transportation was also the spark
leadingto the establishmentof Kootenay
NationalPark in 1920. The Provinceof
British Columbiabeganconstruction of
the Banff-WindermereRoadin 191Obut
ran out funds before its completion.To
obtain the federal governmentfunds to
finish it the provinceagreedto the
establishmentof this park in 1920.
The transportation theme dominatedthe
history of the parks,andcontinuesto play
an important role. There are now two
transcontinentalhighwaysandtwo major
parkwayspassingthrough the parks, as
well as the two railway routes. Banff and
Jaspertownsites were allowed to
developin the early daysto servicethe
railway, and to provide essentialservices
to the many park visitors. These
transportation routes and townsites and
other visitor facility and servicecentres,
continueto play an important role in
servingthe national interest and
Canadianand international visitors to
these parks.
Somemineral andforest exploitationwas
allowed in the parks until about the turn
of the century. Sincethen the parks have
beenvirtually free from resource
extraction.

e) BIBLIOGRAPHY
A list of principal referencesusedin this
nomination is set out in AppendixOne.
This appendixalso includesreferencesto
other bibliographiesincludingworks on
the four CanadianRockiesnationalparks.
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c) HISTORYOF
PRESERVATION/
CONSERVATION

1.

4.STATEOF
PRESERVATION/
CONSERVATION
a) DIAGNOSIS
All landsnominatedare under the control
of the Governmentof Canadaand
protected under the NationalParksAct
and Regulations.
Most of this extensiveareais in its natural
state. Exceptionsare due primarily to
facilities and servicesprovided to allow
visitors to enjoythe natural environment.
or to the existenceof national
transportation corridors which traverse
the parks.
All new proposedactivitiesare subjectto
the FederalEnvironmentalAssessment
and ReviewProcesswhich ensuresthat
all environmentalimpactsare evaluated
and that developmentproceedsonly
when suitable mitigation measuresare
employed.

b) AGENTRESPONSIBLEFOR
PRESERVATION/
CONSERVATION
ParksCanada.Western RegionalOffice.
520. 220 - 4th AvenueS.E.
P.O.Box 2989. Station M
Calgary.Alberta
T2P3H8
through Park Superintendentsat
( 1) Box 900. Banff. Alberta TOLOCO
(2) Box 1O. Jasper.Alberta TOE 1EO
(3) Box 220. RadiumHotsprings.British
Columbia.VOA1MO
(4) Box 99. Field.British Columbia
VOA1GO

The national parks systemof Canada
beganin the CanadianRockiesalmost a
century ago. In manyways.the history of
conservationin the four contiguousparks
making up this nomination reflects the
history of conservationin Canada.Much
progresshasbeenmade,and today there
are 29 national parks in Canadawith a
combinedarea of about 130.000 km2 •
and parks in every provinceandterritory.
BANFFNATIONALPARK
The Caveand Basinmineral hot springs
and a 26 km2 areaaround them were set
asidein 1885 for their advantageto the
public. This reservewas the birthplaceof
Canada'ssystemof nationalparks. and
was the third suchareato be set asidein
the world. In 1887. the reservewas
enlargedto 673 km2 through passageof
the RockyMountainsPark Act which set
apart the land "asa public park and
pleasureground for the benefit.
advantageand enjoymentof the people
of Canada... "
(Lothian. 1981).
The CanadianPacificRailway (CPR)
Companywas one of the strongest
supporters of parks.and assistedin
getting areasset aside.They saw the
tourism benefits of parks along the CPR
line and lobbiedactivelyfor their
protection. Landmarkssuchas the Banff
SpringsHotel and ChateauLakeLouisein
Banff NationalPark are testamentsof the
CPR'scloselinks with the conservation.
and tourism movementin the Rockies.
LakeLouiseand an areaof 130 km2
around it were set asidein 1892 to
preserveits alpine splendour.Then. in
1902 the RockyMountainsPark Act was

amendedto allow the addition of Lake
Louiseand other areasto the park. The
park's area changedfour times until
passageof the NationalParksAct in
1930. With this act. this park became
known as Banff NationalPark and
contained6,695 km2 . The deletion of
54 km2 in 1949 left a total of 6,641 km2 •
the present size of the park.
YOHONATIONALPARK
Interest was arousedin other park
proposalsdue to the Caveand Basin
Springsreservation.Aswasthe casewith
the Caveand Basinreserve.the CPR
playedan important role in setting aside
other reservesalong their line.
In 1886. a reserveof 26 km2 surrounding
the baseof Mount Stephenwas set aside.
This areawas enlargedin 1901 to
2. 153 km2 when Yoho Park Reservewas
established.Part of the reasonfor its
establishmentwas that the scenic
wonders of the area were viewed by the
CPRasa tourist attraction. From 1901 to
passageof the NationalParksAct. the
park areawas reducedto its current size
of 1313 km2 •
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1.

Cave and &sin Springs- being
restored to this 1930·s period for the
National Parl<SCentennial of 1985.

2.

Opobin Plateau - Yoho National Pork

3.

Kayaking - a popukir white water sport

4.

Boni! Springs Hotel- present building
completed in 1928.

5.

A fisherman - enjoying the sofJtudeof
a mountainlake.

6.

A cycling excursion - growing
numbets trauel along the lcejields
Parkway.
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JASPERNATIONALPARK
Plansfor constructionof a second
transcontinentalrailway acrossthe
CanadianRockiesled to the
establishmentof Jasper Forest Park in
1907. Jasperwas set asideinitially for
the preservationof forest trees on the
crests and slopesof the RockyMountains
and for the proper maintenanceof the
volume of water in the rivers and
streams.The park originally had an area
of 12,950 km2 • but in 1930, the area
bec.ame10,878 km2 . The parks area has
not changedsincethen.
KOOTENAYNATIONALPARK
The constructionof the BanffWindermere Roadprovided the impetus
for establishmentof KootenayNational
Park. A road linking the attractions of
Banff to those in the Windermerearea
was seenas a valuablecommerciallink
and a spectaculartourist route. Because
the road could not be completedby the
Provinceof British Columbia,the federal
governmentagreedto completeit in
exchangefor establishmentof Kootenay
DominionPark, an area eight kilometres
in width along eachside of the road. In
1930 the park's area became1,520 km2 .
The areawas subsequentlyreducedto its
presentsize of 1,378 km2 .

LEGISLATION
When originally established,these parks
were to be preservedas public parks and
pleasuregrounds and were designedto
becomethe focus of a tourist industry.
This was the goal eventhough lumbering
and mining hadmodifiedthe landscapeof
accessibleportions of the parks. In 1911
the Dominion Forest Reservesand Parks
Act was passedto differentiate between
the manytypes of parks and reserves
establishedin the Rockiesand elsewhere
in Canada.The primary objectivebecame
one of conservingthe sourcesof water
supply by the protection of timber. When
the NationalParksAct was passedin
1930, the term nationalpark cameinto
offical use,and the protection mandateof
national parks was stated.The act
confirmed the parks asgamesanctuaries.
madeno provisionfor mineral
exploration or development,and limited
the use of green timber to that essential
for park managementpurposes.
Policiesfor national parks were first
approvedin 1964 and then revisedin
1979 when the ParksCanadaPolicywas
approvedby the federal Cabinet.
Regulationsto ensurethe effective
protection and managementof the
national parks havebeenin effect since
those first approvedunder the Rocky
MountainsPark Act in 1889. There are
now generalregulations.and ones
specificto eachnational park in Canada.

d) MEANS FOR
PRESERVATION/
CONSERVATION
Enforcementof the NationalParksAct
and Regulationsis by nationalparks' staff
who operate throughout the parks. Each
park is managedby a Superintendent
who is assistedby both full-time and
seasonalstaff. In total, the four parks
haveapproximately750 personyears
assignedto them. The staff work with an
annualoperating budget of over $21
million. A regional office locatedin
Calgary,Alberta, providesspecialized
management,direction and assistance.

1.

e) MANAGEMENTPLANS
The direction for long term management
for resourceconservationand visitor use
is developedin park managementplans.
Managementplansare presentlybeing
preparedfor eachof the four parks
coveredin the nomination.Theseare
scheduledfor completionby 1985. The
planswill reflect the direction given by
the NationalPark Policyandthe Park
Purposeand ObjectiveStatements(Refer
to AppendixTwo for the Park Purpose
and ObjectiveStatements).
Certain areasof these parks which are
subjectto high levelsof visitor use or
contain resourceswith particular
sensitivity havebeensubjectto specific
land useandresourcemanagementplans.
Conservationplansfor the parks and
specificresourcemanagementplanshave
beencompletedor are currently
underway.
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Roe Lake - Warden on duty

2.

Tenting - o welcomed activity

3.

Spruce forest - dappled with sunlight

4.

Medicine Lake - known for its karst
features

5.

Red WallFautt - Kootenay Nationol
Parle·

6.

Meisner Ridge - high above the
Athabasca Riuer
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5. JUSTIFICATION
FOR INCLUSION IN
THE WORLD
HERITAGE LIST
a) CULTURAL
PROPERTY
Not applicable

b) NATURAL
PROPERTY
The CanadianRockiesbeing nominated
to tjle World Heritage List include
portions of all four of the geologicalsubprovincesof the Rocky Mountainsin an
outstanding natural setting of
exceptionalbeauty.This.coupledwith the
internationally significant BurgessShale
complex.and the scientific and
educationalimportance of both the
Columbialcefield complexand the
MaligneValley.give this area substantial
world value as a natural property. With
an annualvisitation of over 9.2 million.
the area offers unparalleled
opportunities for experiencingnature
and for communicatingthe messageof
conservationand protection of Canada's
natural heritage.
This area meetsall four criteria required
for designationas a World Heritage Site
natural property.

EARTH'SEVOLUTIONARY
HISTORY
The area containsthe BurgessShale.an
outstanding site containingfossils
representinga major stage in the earth's
evolutionary history.

ii) ON-GOINGGEOLOGICAL
PROCESSES
The CanadianRockiessite includesthe
Columbialcefield complexand Maligne
Valley,outstanding examplesof
combinationsof features which
represent significant geological
processes.
THE COLUMBIAICEFIELDCOMPLEX:
•

•

•

•

•

•

i)

THE BURGESSSHALE:
• was declareda World HeritageSite in
1981;
• containsoneof the world's finest
depositsof soft-bodiedfossilsof the
MiddleCambriantimes;
• hasbeenfound to containa far more
varied andcomplexdistribution
pattern for fossilsthan previously
realized;and
• is consideredto be oneofthe world's
most significantfossil sites.even
without referenceto recent
discoveriesin the area.
It is proposedthat the BurgessShale
World HeritageSite be incorporated into
this nomination as a major feature of the
CanadianRockiessite.

•

is the largest icefieldin the Rocky
Mountainsandthe largest in North
America'ssubarcticinterior. covering
a total of 325 km2 ;
is composedof the Columbialcefield
andsixvalleyglacierbasinswith a
diversity of glacialand periglacial
landforms;
includesthe AthabascaGlacier,the
most accessibleglaciericein North
America;
is important asa sourceof water for
river systemson both sidesof the
ContinentalDivide;
includesthe internationallysignificant CastleguardCavesystemwhich
extendsbelow the glaciersof the
icefieldand includessubglacialkarst
features- the finest examplesin the
world;
containssomeof the most scenic
alpinekarst topography known
anywhere;and
is locatedin a broadersetting of
exceptionalnatural beauty.

THE MALIGNEVALLEY
• includesbeautiful MaligneLakewhich
at 27.5 km long,is the largestglacierfed lakein the CanadianRockies;
• includesalmostall the common
mountain landformsfound in the
RockyMountains;
• containsthe MaligneRiver/Medicine
Lakekarst phenomena.with Medicine
Lakedraining through oneof the
world's largest sinking rivers and
inaccessiblekarst systems;and
• endsin MaligneCanyon.a spectacular
narrow canyoncut over 60 m deep
into limestonerock.

iii) EXCEPTIONALNATURALBEAUTY
The CanadianRockieslandscapeis one of
exceptionalnatural beauty.as is
exemplifiedby the number and diversity
of different environmentsand scenic
placesdispersedthroughout the four
parks making up this nomination.
Protection of the varied natural
resourcesand processesin this large area
is assuredfor this andfuture generations.
iv) HABITATS
Vegetationin this CanadianRockiessite
displaysan impressivevariation due to
the area's large size and diversity of
altitudinal. geographicand topographic
influences.Undisturbedhabitats of many
speciesof wildlife typical of the Rocky
Mountainsare wholly containedin the
parks. Wildlife populationsare a noted
and popular attraction. As well there are
specieswhich are consideredas
vulnerablespeciesin the IUCNRed Book.
Theseincludethe grey wolf and bighorn
sheep.Other speciesof note due to
threats to their habitat are the grizzly
bear and woodland caribou.

Eachof these criteria in isolation hasa
significant natural resourcevalue.
Combined.their significanceis greatly
enhanced.giving the area global
significance.
The CanadianRockiesnomination meets
the conditions of integrity required of a
World Heritage Site. All key interrelated
and interdependentelementsof a Rocky
Mountain ecosystemare included.
Examplesof the major processeswhich
formed the landscape(glacial.
hydrological.colluvial and eolian) and the
vegetation and wildlife which inhabit it.
are found in the CanadianRockies.The
nominatedarea is of sufficient size and
diversity to contain self-perpetuating
ecosystemswhere human impact is
limited.
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Beginning ,n 1885 with the establishmentof Banff National Park. the CanadianRockiesformed the backboneof Canada"s
conservationsystem. Areasof outstanding beauty suchas Maligne and Peyto lakesare protected along with areasof scientific
interest suchas theCastleguardcavesand the karst features of MedicineLake.This extensivearea with its large tracts of
wilderness is dedicatedasa World Heritage Site for the benefit and enjoyment of all nations.
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APPENDIX ONE
SELECTEDREFERENCES
The bibliographicreferencesbelow are but a smallportion of over 1000 documentswhich makeup the referencecollectionfor
Banff. Jasper.Kootenayand Yoho national parks. Most of these referencesare containedin an annotatedbibliography by
Scace.1973. noted below. Approximately 150 referenceshavebeenaddedsincethe bibliography by Scacewas completed.

Baranowski.S. and Wes Henoch.
•
"SupplementaryReport" to Glacierand Landform Featuresin the ColumbialcefieldArea. Banff and Jasper National
Parks,GlaciologyDivisionof InlandWaters Directorate. EnvironmentCanada.1978.
Brown. M.C..
"Hydrology of a LargeKarst Lakein WesternAlberta: MedicineLake,Jasper",in E.R.Reinett. R.H. Laycockand W.M.
Schultz (eds.).Proceedingsof the Symposiumon the Lakesof WesternCanada,Universityof Alberta. Water Resources
Centre. Edmonton.Alberta. 1973. pp. 190-195.
Brown. M.C..
Karst Geomorphologyand Hydrology of the Lower Maligne Basin.Jasper.Alberta. Unpubl.PhDthesis. Departmentof
Geography.McMasterUniversity:Hamilton. Ontario. 1970.

Brown.M.C..
"Hydrology of the Lower MaligneBasin,Jasper.Alberta," CaveStudies.No. 13. CaveResearchAssociates.Dept.of
Geography.Universityof Alberta. Edmonton.Alberta. May. 1970.
Collins.D.H..
"Final Report on the 1981 Reconnaissance
of Soft-BodiedFossilLocalitiesof the BurgessShaleType in Yoho National
Park", Report to the Director. Western Region.Parks Canada.Calgary.Alberta. 1982.
Christensen.Ole.
PrehistoricSettlementand Subsistencein Banff NationalPark. ManuscriptReport SeriesNo.67. ParksCanada.Ottawa.
Ontario. 1971.
Ford. D.C..
"Castleguardcavesand Karst. ColumbialcefieldArea. RockyMountainsof Canada.a Symposium,"Arctic and Alpine
Research.Vol. 15. No.4, Nov.. 1983. Boulder.Colorado.pp. 425-554.
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Ford. D.C..
"Final Report Uponthe 1979 Winter Expeditionto CastleguardCave",Departmentof Geography,McMasterUniversity:
Hamilton. Ontario. 1979.
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12-23.
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"Maligne:Valleyof the Wicked River", ParksCanada:Calgary.Alberta. 1979.
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Holland,W.D.,and G.M.Coen(eds.),
Ecological(Biophysical)Land Classificationof Banff and Jasper National Parks. Vol II: Soil and VegetationResources,
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ADDITIONAL REFERENCES
NOMINATION OF THE CANADIAN ROCKIES FOR INCLUSION IN THE WORLD HERITAGE LIST
Appendix One provides only a brief listing of general information sources and papers referenced in the document. This addition
provides an expanded list.
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APPENDIX TWO
PURPOSEAND
OBJECTIVES
STATEMENT
1. PURPOSEFORTHE
FOURMOUNTAIN
PARKS
•

Banff, Jasper,Kootenay,and Yoho
national parks contain and protect a
representativecross-sectionof the
easternsystemof the CanadianCordillera
- the RockyMountain natural region for the appreciation,understanding,and
enjoymentof presentand future
generationsof Canadiansand other
visitors.

2. PARKSOBJECTIVES
2.1 PROTECTIONAND
PRESERVATIONOFHERITAGE
RESOURCES
AND PROCESSES
NATURAt HERITAGERESOURCES
AND
PROCESSES
a) To protect and preservethe natural
resourcesand processesof Banff, Jasper,
Kootenay,and Yoho national parks
associatedwith the RockyMountains
Natural Region.
b) To providethe highestlevelof
protection or. where appropriate,
preservationto resourcesand processes
which are:
i) nationallyor internationally
significant;
ii) unique.rare, or endangered;
iii) goodexamplesofthe natural
resourcesandprocessesof the
CanadianRockyMountains;and
iv) important for the retention of
the parks'wildland character.
HUMANHERITAGERESOURCES
a) To protect, preserve,recognize,or
restore, in an appropriate manner.human
heritage resourcesof Banff, Jasper,
Kootenay,and Yoho national parks.
b) To givethe highestlevelof attention
to those resourceswhich are:
i) nationallysignificant;
ii) goodexamplesof man's
interactionwith the landscapeof
the CanadianRockyMountains.

2.2 PARKSUSE, FACILITIESAND
SERVICES(APPRECIATION,
UNDERSTANDING,AND
ENJOYMENT)
a) To provideyear-roundopportunities
for the appreciation,understanding,and
enjoymentof the parks' natural and
human heritage resourceswhile
maintainingthe wildland characterof
Banff, Jasper.Kootenay,and Yoho
national parks.
b) To providea rangeof facilitiesand
servicesfor day-useandextendedstaysin
the parks for personsof varying skills.
knowledge,economicmeans,and
interests.
c) To providea rangeof information,
orientation and interpretative services
and facilities to enablethe parks' usersto
better understand,protect and enjoy
safelythe parks' resources.
d) To continueto providevisitors with
the essentialfacilities and services
required to meet their needsand to meet
park operational requirementsthrough
the towns of Banff andJasper,the visitor
servicecentre at LakeLouise.and the
community of Field.
e) To allow for the provisionof services
and facilities to meet normal community
requirementsof the residentsof the
towns of Banff and Jasper.

2.3 REGIONALINTEGRATIONAND
CONSIDERATIONS
a) To coordinatethe protection and
managementof Banff, Jasper,Kootenay,
and Yoho national parks with those of
provincial governmentsand agenciesand
private interests havingcontrol over
landsand resourcesandtheir usein areas
adjacentto the parks.
b) To coordinatethe socialand
economicactivities of the parks where
feasiblewith programs in the adjacent
regions.
c) To coordinatethe parks' roles in
recreationand tourism in a manner
complementaryto programs in adjacent
regionsand to national programs.
d) To coordinatethe managementof
existing developmentsassociatedwith
transportation and utility corridors and
scientificand educationalfacilities in a
mannerthat minimizestheir impact on
the natural and humanheritage
resourcesof Banff,Jasper,Kootenay,and
Yoho national parks.
e) To provideopportunitiesfor the
public of adjacentregionsto become
involvedin the planningand on-going
plan implementationfor these parks.
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APPENDIX THREE
COMMON
AND SCIENTIFIC
NAMESOFVEGETATION
AND
WILDLIFE
REFERENCED
IN THETEXT

VEGETATION

Douglasfir
Subalpinefir
Lodgepolepine
Englemannspruce
White spruce

Pseudotsug§.
menziesiivar. glauca
AbieslasiocarR§.
Pinuscontorta var. latifolia
Piceaengelmannii
Piceaglauca

Baldeagle
Goldeneagle

HaliaeetusleucoceRhalus
Aguilachrysaetos

BIRDS

MAMMALS

Grizzlybear
Woodlandcaribou
Muledeer
White-taileddeer
Mountaingoat
Moose
BighornSheep
Pigmyshrew
Wapiti
GreyWolf

Ursusarctos
Rangifertarandusvar. caribou
Odocoileushemionus
Odocoileusvirginianus
Oreamnosamericanus
Alcesalces
---Oviscanadensis
Microsorexhoy_i
CervuselaRhus
CaniS~RUS

_

NOMINATION OF MOill','T ROBSON, MOUJ\'TASSINIBOINE,
AND HAMBER PROVINCIAL PARKS FOR INCLUSION IN
THE WORLD HERITAGE LIST
I. Specific Location

a) Country

Canada

b) State, Province or
Region

Province of British Columbia

c) Name of property

Addendum to Canadian Rocky Mountain Parks (Site 304)

d) Exact location on
map and indication
of geographical
coordinates

Exact location on map and indication of geographical
coordinates Mount Robson Provincial Park, Hamber
Provincial Park, and Mount Assiniboine Provincial Park.
Ref er to maps in Appendix 1.

e) Maps and/or Plans

Topographic maps are included in Appendix 1.

2. Juridical

Data

a) Owner

Crown, Province of British Columbia

b) Legal Status

The areas being nominated are under direct ownership of the
Crown, Province of British Columbia, and administered by
the Ministry of Parks under the authority of the provincial
Park Act. The boundaries of the parks are established by
legislation, and their legal descriptions are included in the
Park Amendment Act, 1990 (See Appendix 2).

c) Responsible agency

Ministry of Parks, Parliament Buildings, Victoria, British
Columbia, V8Y1X4

d) Collaborating
national agencies
and organizations

Federal Department of the Environment, Canadian Parks
Service
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3. Identification
a) History

Mount Robson Provincial Park was established in 1913 and
encompassed 218,795 hectares (ha). A small addition of 739
ha in 1967 brought Mount Robson Park to its present size of
219,534 ha. Protective status was given to Mount
Assiniboine in 1922, when a 5,200 ha provincial park was
established. In 1973, the park was enlarged to 39,052 ha to
protect the alpine areas and watershed and to link the park
to Banff and Kootenay National Parks. Bamber Provincial
Park was established in 1941 and was 1,009,112 ha in size.
Significant boundary modifications in 1961 and 1962 reduced
the park to its present size of 24,518 ha. The boundaries are
now established by legislation.

b) Description and
Inventory

The areas being nominated represent a significant addition to
the Rocky Mountain World Heritage Site for they protect
examples of the Rocky Mountains western slopes.
Geology - Underlain by Palaeozoic and Proterozoic
sediments, the parks are mainly composed of limestone or
limestone related rocks with some sandstones and shales.
The have been subjected to much thrust faulting and general
folding. There is considerable exposure of bedrock, even at
low elevations, due to steep cliff faces. Many northeast scarp
slopes are very steep while southwest dip slopes are
comparatively gentle (30-45 degrees).
Landforms - All three parks are situated in the Southern
Rocky Mountain Ecoregion. The general character of the
region is mountainous. Summits are typically serrated and
castellated and long continuous ridges are common.
Ruggedness tends to increase eastward. Relief ranges from
1,000 to 3,500 metres above sea level (a.s.1.) in the north and
between 1,000 to 3,000 metres a.s.l. in the south. Valleys are
relatively wide and mountain sides are often concave in
profile, due to heavy valley glaciation.
Mount Robson Provincial Park encompasses a variety
of natural features including the headwaters of the Fraser
River; Mt Robson, which at 3,954 metres is the highest peak
in the Canadian RocJdes; Berg, Kinney, Moose and
Yellowhead Lakes; and Yellowhead Pass, the lowest pass
through the Canadian Rockies south of the 54th parallel
(1,131 metres).
Mount Assiniboine Provincial Park, a mountainous,
triangular shaped park, is dominated by Mount Assiniboine
(3,618 metres). Mt. Magog, Mt. Sturdee, Marshall and
Lunett peaks all reach or exceed 3,100 metres, while a score
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of other peaks in the park exceed 2,700 metres. No point in
the park is below 1,500 metres. Icefields are situated near
the higher peaks, and lakes are found in the southeastern
and northern areas of the park. Other visual highlights
include alpine and subalpine meadows in the Magog - Rock
Isle corridor and Wonder Pass.
Hamber Provincial Park encompasses the watershed
of Fortress Lake. Lying at an elevation of 1,336 metres, the
lake is surrounded by peaks reaching over 3,000 metres.
Fortress and Chisel peaks are the dominant peaks on the
northern and southern sides of the lake. Mt. Quincy in
Jasper Park provides a dramatic backdrop of turreted peaks
and hanging glaciers. Glaciers are also dominant features
within Hamber Park.
Hydrology - Lakes, rivers, and streams and alpine glaciers
are numerous in the Southern Rock)' Mountain Ecoregion.
Small icefields and glaciers are common throughout the area,
with many streams and lake being glacially fed. Drainage
has a distinct trellis pattern and waterfalls and cascades are
common at all elevations.
Mount Robson's Moose and Yellowhead lakes are
found near the headwaters of the Fraser River and are easily
accessible from the highway crossing through the park. Berg
and Kinney Lakes are accessible by trail only and provide
settings for wilderness experiences. Glaciers are found in the
northwestern and southeastern regions of the park.
Just west of Mount Robson Park on the Fraser River
is Rearguard Falls. The protection of the Fraser River
headwaters is important because these falls mark the furthest
migration of sockeye salmon (Oncorlzynchus nerka) which
travel over 1000 kilometres from the Pacific Ocean to spawn.
There are numerous lakes in Mount Assiniboine Park,
which is situated near the continental divide. Almost all of
the lakes are located in broad alpine valleys and plateaus
where they typically occupy glacially scoured depressions in
the limestone bedrock. Lake Magog and Og Lake are
unusual in that there are no outlets but they show
considerable fluctuation in their water levels. The presence
of a large areas of possible karst topography in the Valley of
the Rocks north of Og Lake indicates that both lakes
probably drain underground into the Simpson River
Drainage. Icefields are situated in the southeastern area of
the park.
Hamber Park features the watershed of Fortress Lake.
There are three main streams feeding the lake and twelve
minor ones. Fortress and Chisel creeks are the main
drainages leading into the lake. Fortress Lake is
approximately 11 km long and 1-1.5 km wide. At an
WORLD HERITAGE/1582.90/Pagc
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elevation of 1,336 metres, less than 7 metres separate the
lake from the top of the continental divide. Alnus Creek
near the west end of the lake is the major valley which runs
south to join the Wood River below the main outlet of the
lake. There is intermittent flow into the Athabaska River
system, which is fed by the Columbia icefield. Glaciers are
common in the alpine basins above the lake.
Climate - The climate type in the parks is interior montane.
Summers are moderately warm while winters are cold with
heavy snow accumulation. In the Northern Continental
Ranges ecosection of the Southern Rocky Mountain
Ecoregion, summers are somewhat moist, while in the
Southern Continental Ranges where Mount Assiniboine is
situated, summers are fairly dry. The climate of the Rocky
Mountains is dominated by Pacific air masses moving from
the west across British Columbia, although Arctic air masses
moving from the north and east also influence the climate.
The moist Pacific air masses are forced to rise over the
western flanks of the Rocky Mountains producing a zone of
relatively high precipitation. As a result, weather conditions
can be highly variable.
In general, precipitation increases and temperature
decreases with increasing elevation, and the highest
precipitation occurs in the vicinity of the highest mountains.
In the winter, the weather is controlled by moist, relatively
mild Pacific air masses which alternate with cold, dry Arctic
air masses.
Vegetation - The three provincial parks are generally
characterized by two biogeoclimatic zones: Alpine Tundra
and Engelmann Spruce -Subalpine Fir. The zones are
named after the climatic climax trees found in the area,
which are the dominant member of the mature plant
community. Alpine Tundra includes areas above the tree
line at high elevations. The short, cool growing season
creates conditions too severe for the growth of most woody
plants except in dwarf form. Alpine Tundra is dominated by
dwarf shrubs, mountain heather, herbs, mosses and lichens.
The Engelmann Spruce - Subalpine Fir zone has a cool,
short growing season and long cold winters. Engelmann
Spruce (Picea engelmannii), Subalpine fir (Abies lasiocarpa),
Lodgepole pine (Pinus contorta), and Mountain Hemlock
(Tsuga mertensiana) are common, with understories that are
usually shrub dominated.
In Mount Robson Park, spruce, fir, cedar, balsam, and
alder grow in most areas below the treeline, with lodgepole
pine and birch prevalent in the eastern portion of the park.
Along the Fraser River, near Yellowhead Pass, Lodgepole
WORLD HERITAGE/158::?.90/Page 4

mp August 9, 1990

pine, hybrid and white spruce (Picea glauce) and Subalpine
fir are the dominant tree species.
Of the two climatic climax species found in Mount
Assiniboine Park, Engelmann Spruce tends to dominate rich
valley bottom and valley side sites, while Subalpine fir is the
dominant species near the treeline. Alpine Larch (Larix
lyallii), Whitebark Pine (Pinus albicaulis), Lodgepole pine,
Douglas Fir (Pseudotsuga menziesii), and Mountain Hemlock
are also found at the higher elevations. Shrubs in the park
include: False Azalea (Menziesia ferruginea), Grouseberry
(Vaccinium scoparium), White Mountain Rhododendron,
White Moss Heather, Red Mountain Heather and Black
Mountain Huckleberry (Vaccinium membranaceum).
In Hamber Park, the dense forests covering the slope
north of Fortress Lake, and south along the Wood River are
composed of Engelmann Spruce, Mountain Hemlock and
Alpine Fir. Tree heights reach 50 metres. Heavy windfall
and thick False Azalea characterize the understorey. Marshy
areas extend down the Wood River from the outlet of the
lake. The large burn covering the slope northeast of Fortress
Lake from the shore to the treeline dates back to 1960.
Pine, spruce and pioneer deciduous tree and shrub species
have taken a firm hold in regenerating the area. The alpine
tundra contains large open basins with extensive meadows.
Krummholz on the ridgelines and willow-alder thickets along
seepage areas form a common vegetation pattern on the
lower alpine fringe. Slide paths ranging from 100-500 metres
in width prevalent along the slopes of the lake and tributary
valleys. Slide areas have dense thickets of alder and willow
at lower elevations and give way to forbs and grasses on the
higher slopes.
Fish and Wildlife - The diverse landforms found within the
three parks provide excellent habitat for the variety of
animals associated with the western slopes of the Rock-y
Mountains. There are some limitations to the area's ability
to support fish and wildlife populations, including the low
water temperatures and high sediment loads characteristic of
the parks' glacial lakes. In addition, the high amount of
snowfall limits the number of ungulates that winter in the
parks.
A diversity of wildlife species can be found in Mount
Robson Park. Moose (Alces alces) may be seen in the
marshes at the east end of Moose Lake, while mountain
goats (Oreamnos americanus) and grizzly bears (Ursus arctos)
frequent the rock slide on the north side of the highway and
Yellowhead Lake. Caribou (Rangzfer tarandus) range in the
high basins. 1-.foledeer (Odocoileus hemionus) and black
bear (Ursus americanus) are found throughout the park while
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elk (Cervus elaphus) roam in the eastern region. Pikas and
marmots may be observed on rocky terrain and squirrels and
chipmunks can be found at lower elevations. Beaver (Castor
canadensis) and muskrat (Ondatra zibethicus) inhabit the
marshlands. More than 170 species of birds have been
reliably reported in the park. Members of the grouse family
and jays are the most common. Yell owhead and Moose
lakes are known to support Dolly Varden char (Salvelinus
malma), lake char, and rainbow trout (Salmo gairdneri).
Rocky Mountain elk, mule deer, moose, mountain
goats, bighorn sheep (Ovis canadensis), and grizzly bears can
be found in Mount Assiniboine Park. Squirrels, chipmunks,
hoary marmots (Mannota caligata), and pikas are often
heard. Ninety-three species of birds have been sighted in the
park. Marsh hawk, Gray Jay (Perisoreus canadensis), Clark's
nutcracker (Nucifraga colwnbiana), White-tailed Ptarmigan
(Lagopus leucurns), Pine Grosbeak (Pinicola enucleator), gray
crowned Rosy Finch (Leucosticte arctoa), Pine Siskin
(Carduelis pinus), and Boreal Chickadees (Parns hudsonicus)
are common. Dolly Varden char occur in four lakes in the
northern end of the park, while Yellowstone cutthroat trout
(Salmo clarki) and rainbow trout are found in lakes in the
southeastern part of the park.
Hamber Park protects important habitat for moose,
mountain goats, grizzly and black bears. Eastern Brook trout
(Salvelinus fontinalis) is the only recorded fish species in the
park. The large size and number fish in Fortress Lake are
an attraction for park visitors.

c) Photographic
and/or
cinematographic
documentation

Photographic documentation is enclosed in Appendix 3.

d) Public Awareness

The parks of the Rock.)' Mountains are popular with
Canadian and foreign visitors. In 1989, over 500,000 visits
were made to the parks. The rn·o tables below outline the
level of campground and day use visits in the three parks
during 1989.
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1989CAMPGROUND USE
Mt. Robson
Mt. Assiniboine
Hamber

Parties
14,398
2,262
334

Visits
46,073
7,238
1,069

Total

16,994

54,380

1989 DAY USE
Mt. Robson
Mt. Assiniboine
Hamber
Total

Parties
120,308
12,398

Visits
421,078
43,393

132,706

464,471

•

•

• Access into Hamber Park limits day use opportunities.
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4. State of
Preseniation/
Conseniation
The nominated parks are under the control of the
government of British Columbia and protected under the
provincial Park Act. The majority of these areas are in their
natural state, with exceptions for transportation and energy
transmission corridors and visitor facilities. All new
proposed developments and activities within the parks must
be compatible with the park master plan.

a) Diagnosis

b) History of
Preservation/
Conservation

WORLD IIERITAGE/158290/Page

In 75 years, British Columbia's parks have evolved into a
system of 390 parks and recreation areas, encompassing 5.4
million hectares. The original provincial parks were created
to encourage tourism. Strathcona, the first provincial park,
established in 1911, was quickly followed by other pioneer
parks such as Mount Robson and Garibaldi. They were vast,
spectacular and wild lands selected with the hope of starting
a tourist boom in the western reaches of the continent.
In later eras, provincial parklands were meant to fill
public demands for recreation and tourism. Many parks
were developed along new highways to meet a spiralling
need for roadside stops, campgrounds and holiday
destinations during the auto-touring years of the 1950s and
60s. While conservation of natural resources has always
been a concern, it was not until the Park Act was passed in
1965 that provincial parks gained a strong conservation
mandate. The purpose of parks is to set aside common lands
"for preservation of their natural environments for the
8
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inspiration, use and enjoyment of the public". This mandate
became further refined as it became clear that the park
system could not grow indefinitely, due to competition for
natural resources. So the selection of new parks focused on
areas that represent the best features and diversity of British
Columbia. The provincial parks of British Columbia are set
aside for recreational use and for conservation. They have a
role in both attracting tourists and in preserving wilderness.
c) Means for
Preservation/
Conservation

The Park Act is enforced by contractors within the parks,
and staff in 12 district offices, 3 regional offices, and
headquarters in Victoria. The Ministry of Parks firmly
retains management control of the provincial park system. It
sets standards of performance, campground fees, and retains
ownership of land and facilities while contractors provide
services.

d) Management Plans

The direction for long term management of the parks is
developed in park master plans, which are reviewed every
five years. Resources within a park are inventoried, assessed,
and actions identified for balancing recreation and
conservation within the park over the long-term. Within
each master plan, the park is divided into zones. Zones
describe access, facilities, and recreation activities compatible
with the natural resources found in a specific area. Zones in
a park may range from Intensive Recreation where the
objective is to provide for a variety of high-use, readily
accessible, facility-oriented outdoor recreation activities to
Wilderness Conservation where a remote, undisturbed
natural landscape is protected and backcountry experiences
are provided in a pristine environment where no motorized
activities are allowed. An updated master plan for Mount
Robson Park will be completed in 1991. The Mount
Assiniboine and Hamber park master plans were completed
in 1989, and 1986 respectively.

5. Justification
of the
inclusion in the
\\'orld Hcrita~e List

a) Cultural Property

Not applicable

b) Natural Property

The areas nominated for addition to the Rocky Mountain
World Heritage Site are known for their outstanding natural
beauty. The three provincial parks, situated on the western

WORLD IIERITAGE/1582.90/Page
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slopes of the Rocky Mountains, are characterized by
mountain scenery, numerous lakes, rivers, and waterfalls, and
a diversity of wildlife and habitats.
The nominated areas meet the criteria for inclusion
within a World Heritage Site.
Ongoing Geological Processes
Hamber Park incorporates the height of land
separating the Athabaska and Columbia river systems.
Fortress Lake, at an elevation of 1336 metres, is separated by
less than 7 metres from the top of the continental divide.
The main flow from the lake is westward into the Wood
river, and there is intermittent flow into the Athabaska river
system, which is fed by the Columbia icefield.
Berg Glacier, in the northwest section of Mount
Robson Park, is one of the few advancing glaciers in the
Canadian Rockies. The glacier 'calves' huge chunks of ice
into Berg Lake.
Superlative Natural Phenomena. Formations or Features
The headwaters of British Columbia's longest river,
the Fraser, are protected within Mount Robson Park. The
park also contains the highest peak in the Canadian Rockies
and the lowest pass south of the 54th parallel. Mount
Robson reaches 3,954 meters and Yellowhead Pass is
situated at 1,131 meters.
The drainage of Magog and Og Lakes in Mount
Assiniboine Park are associated with scenic alpine karst
topography. The presence of a large area of possible karst
topography in the Valley of the Rocks north of Og Lake
indicates that both lakes probably drain underground into the
Simpson River Drainage.
Important Natural Habitats
The nominated sites contain large areas of
undisturbed vegetation and wildlife habitats. The Rocky
Mountain World Heritage Site and the nominated provincial
parks substantially contribute to the protection of ecosystems
typical in the region.
Sensitive wildlife species are found in all of the
nominated parks. These include the Bald Eagle (Haliaeetus
leucocephalus), Grizzly Bear (Ursus arctos), and Rod.')'
Mountain Big Horn Sheep (Ovis canadensis). Caribou
(Rangifer tarandus) and Western Bluebird (Sialia mexicana)
are also found in Mt. Robson and Hamber parks.
Rare vascular plants found in Mt. Assiniboine park
include: American Alpine Smelowskia (Smelowskia calycina),
Raynold's Sedge (Carex raynoldsii), Cusick's Indian
Paintbrush (Castilleja cusickii), Stalked-pod Locoweed
WORLD HERITAGE/1582.90/Page
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(Oxytropis podocarpa), Dwarf Saw-wort (Saussurea nuda), and
Apetalous Campion (Silene uralensis, subsp. attenuata), Dwarf
Poppy (Papaver pygmaeum) and Wooly Fleabane (Erigeron
[anatus).
Rare vascular plants found in Mount Robson park
include: Low Sandwort (Arenaria longipedunculata), Slender
Indian Paintbrush (Castilleja gracillima), Western Indian
Paintbrush (Castilleja occidentalis), Sulphur Indian Paintbrush
(Castilleja sulphurea), Blue Hackelia (Hackelia micrantha),
Bluefly Honeysuckle (Lonicera dioica), Arctic Cinquefoil
(Potentilla hyparctica), Apetalous Campion (Silene uralensis
subsp. attenuata), Blunt-sepaled Starwort (Stellaria obtusa).

Conclusion

As a part of the Rock.-yMountain World Heritage
Site, the nominated areas will contribute to the protection of
the natural resources found in the Canadian Rockies. The
areas include superlative natural phenomena, important
vegetation and wildlife habitats, and ongoing geological
processes. Additionally, the conditions of integrity required
for a World Heritage Site are met by this proposal. In
conclusion, this addition to the Rocky Mountain World
Heritage Site justifies recognition as an area of global
significance.

Signed (on behalf of the State Party)
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Burgess Shale Site.
'!he Property
is located

on land known as Yoho National

See attached
copy of relevant
portion
of E.M.R. map Lake
Louise (west half),
sheet 82N/8 west, Scale 1:50,000,
1959.
Fossil
Beds are circled
in red, co-ordinates
are 51° 25' 29"N,
116 o 2 8 ' 4 7 "W.

Government of Canada - Administered
by Department of Environment,
Parks Canada, under authority
of the National
Parks Act.
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page 27, describing
the boundaries
of the park
under the National
Parks Act of the Government
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Parks Canada,
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Calgary,
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Chapter N-13,
as established
of Canada.

J. Identification
a) Oncri/Jfiu11 a11il
illl'('///0/T

;:,:.ep1.1en Formation uf Ml.ddle Cambrian age, that is characterized
by
its profuse
and unique fossil
fauna.
It is located
in Yoho National
Park, British
Columbia, on the west side of the ridge connecting
Mount Field to Wapta Mountain,
at 51°26'29"N,
116°28'47"W,
two mile:
(3.2 km) in a direct
line from the Trans-Canada
Highway.
The floor
of the fossil
quarry is at about 7500 feet (2286 m), or some 3400
feet (1036 m) above the nearby village
of Field.
The site is named
from the nearby Mount Burgess and Burgess Pass.
The west side of the Mount Field-Wapta
Mountain ridge is a rather
uniform,
steep,
largely
unvegetated
slope largely
covered by talus
deposits.
The talus cover is interrupted
by scattered
outcrops
of
great relief,
one of which is the Burgess Shale.
Another significa
outcrop is that of dolomite of the Cathedral
Formation,
a few
hundred feet north of the fossil
quarry.
The shale beds of the
Stephen Formation
abut the dolomite mass, which is an exposure of
t11e ancient
reef-front
that provided
the environment
in which the
Burgess fauna thrived
and was preserved
after
death.

1

The general
vicinity
of the site is little
disturbed
by man. A
well-maintained
trail
crosses
the mountainside
about 800 feet
(245 m) below the quarry.
From this,
two faint branch trails
rise
to the quarry proper.
The quarry itself
forms a step in the slope
about 100 feet (30 m) long and 10 feet (3 m) wide, partly
backfilled
by natural
talus accumulations
and quarry debris.
The
waste cone below the quarry is scarcely
distinguishable
from the
natural
talus.
The moraine and meadow below the trail
are somewhat
scarred
by the camp used by the recent investigators
in 1966, 196 7
and 1975.
The vantage point of the quarry provides
view to the south, west and north.
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b) Maps a11d/or pla11s

maps on which
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a magnificent

quarry

is identified)

(F)

Lake Louise (west half),
scale 1:50,000,
Sheet 82N/8 West,
Canada, Dept. of Mines and Technical
Surveys (now Energy, Mine:
and Resources),
1959.

(F)

Fig. 1 of Fritz
(1971)
- this is a geological
1:100,000.

(F)

(~
Bibliography)
map of the immediate

Yoho (National)
Park, scale
Dept. of Mines and Technical
Resources),
1961.

area,

(continued

scale

1:126, 720, Sheet MCR213, Canada,
Surveys (now Energy, Mines and

Map 1368A, in Cook, 1975 (see Bibliography)
- a geological
map of the region,
scale 1:75,000.

l

alpine
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#1

North end of the Burgess Shale quarry,
1966.
Workmen are
removing layers of barren shale that overlie
the celebrated
"Phyllopod
bed", while the paleontologists
split
shale in
search of fossils.

#2

South end of the Burgess Shale quarry at "2" ( 1966) .
Figures
at "l" are at a small quarry opened by P.E. Raymond
in 1930.

#3

West
Wapta
"l".
"2".

#4

View northwest
from the trail
between the camp and the
quarry.
President
Range in background.
Emerald Lake
occupies
the deep valley
at centre
and left.

flank of the ridge connecting
Mount Field
(right)
to
Mountain (out of view, left).
Quarry camp area is at
Burgess Shale Quarry,
largely
filled
with snow, is at
Dashed line is a well-maintained
foot-and-horse-trail.

Charles D. Walcott,
the famous American paleontologist
and
stratigrapher,
discovered
the outcrop of the Burgess Shale in
1910, by deliberate
search following
the finding
of one of the
unique fossils
in a talus
fragment in 1909.
His party quarried
the site during parts
of the field seasons of 1910 through 1913,
removing,
in all,
about 150 cubic yards of the shale.
He
returned
to the quarry again in 1917, spent fifty
days there,
an,
later
stated
that the "Phyllopod bed" was practically
exhausted
(i.e.,
that few fossils
remained in place).
P.E. Raymond of Harvard University
worked at the site in 1930 an
made a small collection
at Walcott's
quarry,
and another small
quarry about 70 feet higher.
The quarry lay dormant, protected
by the regulations
of Yoho
National
Park, until
1966, when permission
was granted by the pa'
management for a party under Geological
Survey of Canada auspice,
to reopen the quarry,
with possible
extensions
for two further
years.
This party,
under the general
direction
of H.B. Whittingt
of Cambridge University
soon established
that contrary
to widespread belief,
the rich fossil
beds were not exhausted.
Quarryi!
in 1966 and 1967 removed some ninety
cubic yards of shale.
The
main object
of the work was to determine
precisely
the spatial
relationships
among the fos.sils,
because this could not be
established
by re-examination
of the earlier
collections.
Work
was not continued
in 1968, because the cover above the

e)

llibliugraphy

"Phyllopod bed" was now so thick that further
much larger-scale
operation
than any carried
The quarry has remained dormant since 196 7.
See attached

pages

quarrying
would be
out to this date.

Identification
(e)
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the Burgess Shale is very nearly in its natural
state.
Inconspicuous
foot trails
provide access,
and the campsite 800 feet
(245 m) below bears some scars of occupation
[~
3 (a)] .
When the quarry is not being exploited,
there is little
for nonspecialists
to see.
The quarry,
partly
backfilled
by waste rock
and natural
talus,
is about 100 feet long and 10 feet wide, with
a back wall (the working face) nearly 20 feet high.
The presence
of fossils
is not evident;
they must be brought to light by
splitting
the dark grey shale on planes parallel
to the bedding.
This is only possible
after the shale has been broken into flat
slabs,
by quarrying
from the top downward.
Because the richly
fossiliferous
material
(the "Phyllopod bed", 5 1/2 feet thick)
n<:Ywlies beneath at least ten feet of rock in place,
the fossils
( continued
on attached
sheet)
--- ·-· -·-----------------------------------Parks Canada, Western Region Office,
134-llth
Avenue S.E.,
Calgary,
Alberta,
through the Superintendent,
Yoho National
Park, Field,
British
Columbia.
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The site has been under the control
and supervision
of the federal
government since 1901 and has also been under the protection
provi
by the National Parks Act of 1930.
In 1971, a Provisional
Master
Plan for all four Mountain Parks was established,
with a Revised
Edition
specific
to Yoho in 1975.
In it, the Burgess Shale is
specifically
classed
as Zone I - Special
Preservation
Areas, areas
which contain fragile,
unique or representative
examples of flora,
fauna or landscape.
These Class I areas will be left virtually
untouched by man and will be designated,
where possible,
on the
basis of natural
features.
The Burgess Shale and Mt. Stephen
Fossil Beds are recognized
by geologists
throughout
the world as
unique phenomena.
The Class I .boundaries were defined on the
mapped boundaries
of the fossil
beds.
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Legislative
protection
is provided under the National
Parks Act
and Regulations
which are enforced by Yoho Park staff who operate
out of Field,
British
Colwrbia.
Planning
for the park is done by
the Programming and Development Division,
Parks Canada, Western
Region, Calgary,
Alberta,
Canada.
The park, of which the Burgess
Shale site is a part,
is managed by a Superintendent
who resides
in Field, B ..c., and is assisted
by both full-time
and seasonal
staff.

-----Attached is a copy of part 4, "The Resource Management Statement"
from Resource Management Planning - Yoho National
Park.
Note
in particular
p. 128 and p. 133.
-----
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a) Diagnosis

(cont'd)

are inacce■aible to anything
but a serious
quarrying
operation.
Casual, unauthorized
attempts
at collection
or vandalism
could
deface the site but could do no serious
damage to the remaining
fossils.
In the opinion
of those who have worked the quarry most recently,
the richly
fossiliferous
beds are not mined-out,
but probably
continue
some di.stance
into the mountainside
from the present
quarry face.
The fossils
are now much less accessible
than they
were to earlier
workers.
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two cowits.
First,
under criterion
"i", it is a unique and
superlative
natural
phenomenon,
certainly
one of the three most
significant
fossil
localities
in the world,
and in some opinions,
the most significant.
These other significant
fossil
sites,
the
Olduvai Gorge in Tanzania
and Dinosaur
Provincial
Parle in Canada,
embody fossils
from a different
geological
age and fossil
group.
Second, under criterion
"ii",
it is a unique sample of a major
stage in the earth's
evolutionary
history.
The Burgess Shale has yielded
to date more than 150 species
of fossils
assigned
to some 120 genera.
Of these,
the majority
are unique to the Burgess Shale and are not present
elsewhere
in
the fossil
record.
Of greater
significance,
perhaps
is the fact that the majority
of the exquisitely
preserved
fossil
taxa are animals
lacking
hard
parts,
that is, animals that do not normally
appear in the fossil
record.
Discovery
of the Burgess Shale therefore
provided
a
glimpse of the previously
unimagined
abundance
and variety
of softbodied marine forms of life early
in the history
of multicellular
animal life on earth,
that is, less than fifty
million
years after
the great evolutionary
"explosion"
that took place at the beginning
of the CaI!lbrian Period.
Thus, the import of the site
to evolutionary
biology
exceeds
that to geology.
Finally,
the abundance of the fossils
is remarkable.
Charles
D.
Walcott,
the discoverer,
collected
many tens of thousands
of
specimens
from 150 cubic yards of the shale.
These specimens
are
very carefully
curated
at the United States
National
Museum, in
Washington.
Although a voluminous
literature
on the paleontology
of the Burgess
Shale already
exists,
work continues.
Re-study
of Walcott's
collections,
augmented by study of.the
new material
collected
by
the Geological
Survey of Canada in 1966 and 1967, and employing
methods of examining
and figuring
the fossils
not available
to past
generations
of investigators,
is being actively
carried
out by a
group based on Cambridge University
under the general
directibn
of Har:r:y B. Whittington.
'llle enclosed
article
describes
in greater
Burgess Shale.
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PARC8 :'IIATIONAUX81Tt.:J:;s DANS LA l'RO\'rnl'E
COLO:\IBIE-BHITANNIQUE

NATIONAL PARKS IN THE PRO\"INCE OF BRITISH
COLU~IHIA

(I) !'AIU"

(I) Y,111c1 NATIONAi. PAHK

:\II 111111
si11,;11larthal 1·1·rt11i11
J11tr1·PIor trnrt of 1111111
situntf'
h·i111(111111
lwinl( in th•· l'rn\'i111•1•
of British {'olt1111hi11,
,lpsi1e1111ll'd
\',·,111, -Park 111111
shown 111,rol,.;.,.,1
in y.-11;;~.-;-,n I ho• 11111p
of Y11h11
l'urk ~-hirh wus rPprint1•cl with c·orrc·,·111111,
i11 1'11• 11ffic·Pof the
:--11rn•n1r Gt'nPrnl 1111dC'hit•f of tilt' llplrol(raphi,·
Sn,·irt•.
l)qi.,;tlllt'llt of '.\li1ws 111111
RPsoun·t•~. llt111wa. in 19:m, ttnd oi
r,•1· 11
rd in the Li>l(alSurn•ys a111I.-\t•r1111a111i,·al
Cl111.rtsDi\'ision uf
1he D,•1111rt1111•11t
of Ent>rl()'. '.\li111•s,111clH1·s1111r1·1•s
und,•r llllmht>r
JtJ5Si. whi,·h saitl. p,m·el mar lw 11111n•
parti,·ularly dt•sc-riheclits
folh,ws:

S,\TICIS,\I,

DE LA

Y11110

L'1·11,-1•111hl1•
t•I 1·lu11p11•
parti,• rl't111c·c•rlalll lopin 1JII d'11111•
r1·rlai11•·,:1,•nd111•
d1• t,·rr•· ,1111,;,.da11s la pr11,·11w1•
cl1•l11('11lo111l111"-Brrtan~1iq111•,
cli•sig11e1•
p:lrl' \'oho-t•l·-i;11li~1ue1:
JH;r-,~;;;,;;r;lur;jllW;;-----··
:<Urla n1rt1• du purr Yoho qui fut rei111pri111et>
11\'P<·
1·urrt·rtio11sliU
lnm•au cl,, l'arp1•ntl'ltr ell 1·hd t>Irhef du st•r\'i1·1·hplrogrnphique,
111i11isten•
cl1•sMines et cles Res.,;our..es, Ot11tw11,en 1939, Pl ,lont
UIII' {'Opie l'SI clepo>'ee llll St-n·irf• ties 1..,·e:1offiriels et de,; c·artes
aero111111ti11ues
clu 111i11i,itere,le l'l::11f'rl(it>.des J\li11~ et d" Rt>ssourt'e~. sou,i le 11u111ero39.587, lt'qllt·I lupin dt> terre µput etre
det'rit plus partirulierelllt'III rommf' ii suit:

Commentnnt a un point sur In limite orie11t1tlede la µrm·ince
Crn111111•11,·i11g
at II point 011the easlnly hci11111lary
of the Pro,·de 111Colo111bie-RritRllllique, ll'llit point ~111111
situe a une dis11urce
llll't' uf British Culu111hia,said point l1t•illl(south 11ftill' 1111ti11
line
of tlw Caruulian Pa ..ifir Railway and It'll miles pt•rpt•1uli,·11larly pl'rpendi ..ulaire ,Je clix (10) millt>s au sud de 111Jig11t'µrin1·iµaaledu
de la duns la clirPc·tion sud,lislant tlll'rdrom; lht>111·ei11 a so111hwP,IPrly dirP1·1i111l
al11111(
a dll'mill tit' fpr P.u·iliq11P-C11111ulit>11;
It• 10111(
d'1111t'lil(nt' parnlli-11• la lil(nt' pri11l'ipali•du 1·ht>111111
1111
.. parallt•I tu an.I It'll mil,•s p,•rp1•111li,·11larl_,.
dis1a11I fr11111
th,• c1111•s1
dP fer Pm·ifiq11t>-Ciu11ulient'I une cli.stunce perpe11clic·ul11irede
main Jin,• of tht> l'anadiau l':11·ifio·Railway as 1'01lslruc·1edto the
,hx (10) milles de ,·elle-t•i ainsi qu'elle est etahl~. jusqu'a l'inter111tt-r,i•c·tion of said lint· with tlw lwil(hl uf land whic·h di,·ides 1he
water,ht>ol arpa of Kic·king Horse Hin•r from dull of \"ermili11n se,·11,m de ladite Jigne 11\'eclaaligne de faite qui di\'ise le bassin dt>
Rin·r 111:q1pr11xi111a1e
la1i111clt>
51° 12' X. alld approxi11111lt'l11ll1,ti- la ri,·ii-rt> Ki,·king Horse dP l't'lui de la ri\'iere \"prmilion. a 111
1111le116° 21'; tht•111·ein a l(t'llt>r:tl ,0111hwPs1t•rlydirl'1'tio11 aucl latitutlt' 11ppruxi111a1i,·edt>51° 12' X. et a 111longitudt' approxmu,i11ll11w111ir
tht> 1·res1of tht> :<pur ridi,te whid1 cli,·id,•,. tlw watPr.<111:',I ti,·e cit' 116° 21'; <le la cl:111sune dirt>t·lion en generul su,1-uue~t
of '.\l11ost•l 'rt•t>kfrom thal of lc-t•Ri,·t'r thr1111i,tho11t
all ib ,111uo:-i- suin111t la crelP cit>l'elerntion qui dfrise le bas.,in <lu creek :\loHJSe
1lc•:-to 1111',-u111mitof a pPnk Jllarkt>cl~i Oil :<aicl111ap;thP11t·t>i11 cit· c·t>luiJt> la ri,·iere Ice et epousant tout es Sf'Ssinuu~ites ju,;qu '11.u
:;um111e1,l'un pi,· marque 9687 sur ladrte l'llrtt'; de la en ligne
a ,trnight line lo a p11in1011the ri11:h1lia11kof ll't' R1n•r "i'l"'""t'
lht> poi11t 111whirh 1he most ~outhnly trihutary shown 011saicl dir<'l'le jUSt(ll'a un point sur la ri,·e droite de la ri\'iere Ice ,·i,;..a-,·is
ou !'affluent le plus au sud, indique sur lttdite rartt', St'
map t'111t·r, ke Ri,·er from the ett:<tside; thenl'P followinp; :<aid 1'1•111lroit
du cote est; de la suinnt lttclitP
ri1d11l1a11kuf lc-t>Rin'r down,1ream to its l'01ifh1t>11e·e
with Bl•11,·n- jette dans 111ri,·iere lc-t' 1·e1111nt
foo1 Ri,·n; 1he11c·eiollowing tht• rii,tht hank of saicl Bt>:l\"erfool ri,·p droitP dt- lit ri\'ierf' kt>, en 11,·alju:oqu'a son confluent an•c· lit
Hi,·n dow11,1ream to II:.<
intt'r-"Pc·tion wilh the uorth ho1111tlaryof ri,·iere BPa\'f'rfoot; de la sui,·1t11t la ri,·e droite tit> ladite ri,·iere
wn inte!'1'ection a1·ec 111limite ""JJIPnTo1111,hip 1wt-nty-fi,·e. Range ninelet'll. We:<tof the fifth :\lt-ricli- Bea,·prfoot t'II a\'el JUl!<Ju'A
an. or s:1111IIClrlhbo11111larrprodlll't'tl 1':tstt•rlr; tht'lll'P Wt'-"Ialonj.t trioualt' clu lmrnship 25. rang 19. a l'out'st du 5e meridie,?, OUdu
-aid 1111r1h
hou111l:1ry111111
lht' procl11,·1i1111
rht>rt>ofto tht' su111ilt'ast pruloni,tt•ment de laclitt' Iimitt' :<Pptenlrionale n•rs !'est; tit' la 1·ers
l'ofllt'f of :O-t>c·tion
four iu Township twt>11ty-,;ix.R1rnge 11i11ett't'II; l'ouest le long tie lttditt> limite st'ptentrionele et tit>wn proloHl(t'mt>nt jusqu'a l'anglt> .sucl-est dt> la ,-et•tion qua1re (4) dims le
1ht>11<·t>
north along the e11,;tl1t111111lary
of ,aicl St•c·tion four to its
township 26, rung 19; ,1., la ,.,;rs- le nonl le lung de 111limite
1111o•r,,•,·11,111
with the lt>ft hunk of Ki1·kin1<Hor:<t>Rivt>r; th1•11t't>
in
tie hulite l!t't·tiou q11111re
(4) ju~u•a son intel'lle('tion 11,·N'
a jlt'llt'r.tl llurthwestt>rly clirPt'lion and following 1hro11ghout_.lht> orie11111le
IPII 1,ank of Ki1·ki111(
Hor.-e Rfrer to its i11lt>r..e1·1io11
'Wl'ith tht' e11,st 111ri,·e g11u1·he Je l11 ri,·iere Ki,·king Horse; de la dans une
Jirectiun en general noriJ-011es1et :;ui\'aant partout la rivr gaurhe
l,ou11darr of Tow11:<hiptwenty-:six, R11ngt>twenty, We"'I of the
fii1h '.\ln1cliu11; thPlll't' north along ,-uid t'IUlt houUtlary of Tow11- Je 111ri,·itrf' Kirking Hol'lle ju:,qu'a !lon interser1io11 a\'tt la limite
-l11p 1w,•111y-,1xIll it:< i11tt'l'llf'('lio11with thl' ,u111111i1
of u w,•11 orie111alt•,lu tu"·11ship 26. rlllll( 20. a 1'0111:'~I
clu 51.·111eriilif'n;tit' la
orie.,1t11le"lid tu"·nshil' 26
,l,·i1111·drid~,· diri,hnK
. .-a11•nd1t'IIof l'orc·11pi111•
Crl'l'k fru111 \"C'r:<11•1111nlIi• l0111(cle laclilt' li1111t1>
1ha1 J•arl 11f Ki,·kt111(
·': llh·t'I' whi,·h lit•:<Wt':<Iof su-icl l':t-"I jUSt(Uft .SOIi i111er,t'c'tio1111\"t'I' It' Sflllllllel 11'unt>elen1tio11 bit>IJ
tlefiui .. {jlli ,li,·i:it? It>lms:<in du c·rt>t>k
Porl'Upine de l11111utieJt> la
IH1t111dary;1111•111·1•
111
. I nortlwrly clirt•c·tiun along the
ri,·ii-rt• Kic·king Horse si:!f' a l'ou1•~1Je ladi1e lim1te oritnt11le; de
s11111111i1
of lht' l1Pi1d11,
-trhil"h form>' lht' westnly houmlary
of 1ht>wa1nsht'cl :lft'II of
i part of Ki,·kinl( Horst' Rin•r whi1·h la clan:<lllll' clirf'l•tion en generul norcl It' long de 111lignf' tit' faite
du b11ssi11tie la
hes "J"trc•am from lhl' l':t."tliouncl.irr of suicl Township IWPIII)'· cit' l'ele,·a1io11 c1ui formP 111limit!' u1·c·iclt>11lltlf'
partie dt> l11ri1·iert>Ki,·king Horse sist' en amont a partir de la,li1e
six. uutl f11Jlo11·ing
ttll the :sinuc11;itil'l'ol sl!id ht>ight of l1i111I
to its
111tn,t>1·1iu11
with the summit of .'.\lount Rhon.l<la whirh mount11i11 limilt' ,luclit t11w11ship26, tt sui\'11111toutes le,; si11uositb ·c1ela1lite
lignP de faitl' jusi:1u'a ,<(Ill interH•rtion R\"et· le sommet du 1110111
rs al,u tt point on the summit of the Roc·kr :\lountnins forming
de,,:
lht> ,•a.,1..rly ho11111laryof I 111' Pru\'i11t•<'of British C'uh1111hi11; Hhu111lcla, l,'l(Ut•I ,·,,11still1t• aus.,i un point :<Ur le so111111Pt
H,whc•t1:<4-,;
qui fornrt' la limitt• 11rit>11lttlP
de la pro\'i111·e
1lll'n1·1•in a 11:1•111•ratl
:<outh1•11s1t•rly
dirt•c·lion ancl followi11g the saicl :\l1111ta~111•,., .. lit 1IM11~
11111'
clirec'lio11t'll genhal
,11111111it
uf 1he ROl·ky :\l~untaills lhroughout 11JIils sinuo:<itie:i to de 111Col11111l1iP-Bi-i11u111ic111P;
cit•~~lonl11g11t'sRoc·lwusP:' cla111s
the point of 1·01111111'1Jl't•nlf'nt;
said pan·el 1·011tai11i11g
1111art>n of ~ucl-,•~t Pl suin1111 lt•clit ~0111111,•1
toll It'>'SI'S si,1110:<itesJIISC(ll'aupoint cl,· dep11rt; h·clil lopi11rt·nferap)'rnxi111:IIPI)'50i >C)Uarpmill'~.
llllllll 11111·
.s11pc•rfil'it·
cl'1•11,·i_ro11
."i0i111ill1•s
rn:re:<.
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Geological Setting of the Burgess Shale
\V. H. FRITZ
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In 1966 the Geological Surwy of Canada hcgan a comprehensive study
of the geology of the famous Burgess Shale. The present report attempts to
consolidate some of the data gained from 1966 to 1969, a three-year period
at the beginning of the Burgess Project. The report is based mainly on
the writer's bit)stratigraphic studies, hut induclt·s other field ohsrrvations
and selected data from the literature. These ingredients are combined to
highlight past concepts that arc consistent with present findings. These
conc<'pls may he suhjecl to future modification since some of the Project's
major programs, such as dl'lailt•d al•rial mapping and geochemical analysis,
arc still in their early phast·s. Hdpful comments on this report were given
hy Christina Balk, D. L. Bruton. B. S. Korford, R. A. Price, Franco Rasetti,
11. B. Whittington. and J. n. i\itkl'n. i\itkcn's assistance was particularly
useful, as his knowledge of the dl•scrilll'd rocks far exceeds that.of the wrikr.
The data on Fig. l were provided by D. G. Cook, who graciously permitted
the use of part of his thesis map. Some changes need to be made on the
map, hut this was not do1w lwcausr it woulcl introduce confusion as to
authorship. Aitkcn's new map of the area shoulil he available soon.
Pt•rmission for fil'lcl work was granted hy the National anrl Historic Parks
Branch. l>,·partnwnl of Indian i\ffairs and Northl'rn l>cv1·lopnwnt. and
amiable co-operation was giv1·111,y llw (ll'rs111111d
of \'oho Nali1111al.l'ark.
1.0(',\TlllN

,\NU

Gl•:NJ-:IUL

ST,\TJ•:MENT

\Valcolt's Hurgl'ss Quarry containing thr "Phylloporl berl" is located
three miles north of the town of Field, British Columbia, and two miles
northwest of the Trans-Canada Highway between Mt. Field and Wapta
:\fin. (srr Fig. 1). The fJUarry cannot be seen from the highway, but
t·q11ivalt-11tl\liddlt· l 'a111hria11slrala, loi!l'llwr willt lho11s;1111ls
of f1·1·lof oldn
and youni;(er Cambrian strata, are visible to the northwest on :\I l. Field.
and lo the SQ.uthcasl on i\lt. Stcph1;n. i\lso apparent is a lithologil' a111I
physioJ:(r~hanJ:(e
that takes place within a narrow zone trending northwestward. -the southwest flank of }.It. Field and Mt. Stephen. To the
northeast·-zone the mountains are composed of resistant carbonate
and quartzite, the strata are nearly horizontal, and they are magnificently
exp11scd alon~ skcp, 1warly vertical clifrs. Thl'sc mountains hdong lo the
rastcrn sector of the l\lain Ranges Subprovince of the Rocky Mountains
(North and Jll'lllll'rson, 11>5·1,p. 29 .'17). So11thw1•stof this zone the moun-
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Fm. 1. Gcololtic map showinit the Mt. Field-Mt. Stephen area. The Rur,tcs.~ Quarry
is located at "F." Also at "F" arc the Hurgcss Shale section (Fig. ~), which passes
through the riuarry, :mrl lhl' l'ararlmc srrtion (Fig. 4), loratrrl ju~t north of lhl' quarry.
The Chalet section (fo'i1t.4) is located at "C" and the Skphm S<·dinn (Vii:. ft) at "S."

tains are composed of slate aml thin-bedded limestone, the strata are steeply
tilted ancl foMccl. The mountains arc trre covered and lower than those
to the northeast; they belong to the western sector of the Main Ran11:es.
The narrow zone marks a major l\Iicl11lcCambrian facies change hctwccn
an outer rletrital belt to the southwest and a mirlrlle carbonate belt to the
norlhe,Lc;l. A description or similar Camhrian hells in Utah ancl Nevada has
been given by Rohison ( 1960) and by !'aimer ( 1960).

W. II. Frit::
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STRUCTURE

Although there was early and continued recognition (McConnell, 1887,
p. 250: Deiss, 1940, p. 779; Rasctti, 1951, p. 4]-45, 68, 69; Ney, 1954,
p. 12.l, 124; North and Henderson, 1954, p. 48, 49) of the rapid fades
change along the above mentioned zone, other writers have attributed this
change lo a fault that had brought together two unlike facies ( Allan, 1912,
p. 79,181: 1914, p. 64; Raymond and Willarcl, 1931, p. 115: Wheeler,
1%3, p. 8). Recently, Cook ( 1967) demonstrated that no major fault
exists in this zone by locally tracing incliviclual beds from one facies to
the other.
Part of Cook's geologic map ( Fig. I) shows the area surrounding the
Burgess Quarry. On it the quarry, l\ft. Fiekl and l\H. Stephen are shown
lo belong lo the same, elongatt•, north-northwest trending structural unit.
This unit is truncated to the east by the Cathedral-Stephen normal fault,
and lo the wesl hy till' E11wrald l'ass normal fault. Locally, the unit is
overlain hy the \\'apta Mtn. thrust fault along which fossils in quarryequivalent shales to the north and west have been tectonically destroyed.
The Fossil Gully fault enters the structural unit from the south where it
has a stratigraphic displacement of 500 fel'l on the west face of Mt. Stephen
( Rasetti, I 95 I, p. 42). Cook traced this fault northward and shows it
passing just east of the Burgess Quarry ( Fig. I).
The structural unit containing the Burgess fossils, together with adjacent
units, is underlain by a regional cJccollement thrust. The unit has been
transported 100 miles to the east relative to the crystalline basement ( Bally,
(;orcly and Stewart, 1966, p. 359) along this thrust plane. Transpo~t took
place in 1\kso;wic time when metamorphic activity was starting to the west.
This metamorphism might well have destroyed the Burgess fossils if they
had remained in their original area of deposition.
\Vithin tlw stnict11ral unit, small faults havt• h1•1•11 ohst•rvrd thal rlo not
pose a major problem in the tracing of beds. The "much deformed and
fa11lll•d'' lwds nwnti111wdhy I kiss ( 1940, p. 771)) on l\1l. Sh•plwn w,·n· not
seen. Depositional slumping and compaction faulting are present and could
I,('
111istak1•11
for 1·vid1•1Jl't'
of h·ctonic aclivity.
STRATIGRAPHY

Walcott ( l""Jlll.H0-322) pointed out that the celebrated fossils from
Lhc Bur~es.-.~ cotnl' from a 7-foot, 7-inch thick interval near the hasc
of a 410-font.:llllte section. He rcft•rrcd to this section as the Burgess Shale
l\lember of the Stephen Formation. Present correlations (Figs. 5, 6) indicate
that Walcott's Burges.,; Shale Member is equivalent to most of the type
Stephen Formation on Mt. Stephen. The term "member" will therefore be
dropped here, as its definition by Walcott is too broad to be useful. A more
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meaningful designation of members within the Stephen undoubtedly will
conw from those who do tht' futur<• dl'lailecl mapping of tht· Stephl'n Formation. Here the Burgess Shale will be considered as an outcrop of the Stephen
Formation h<•st t'Xpost•rl alon.t.: a lint' of sc·<·tion that passt•s thro11gh the
HurJ.(ess Quarry.
Since the soft-hodit"d fossils of thl' Burgl'ss Quarry an• from the Stephl'n
Formation, this formation will be emphasized in the discussion below. The
rt"lationship hctwt"l'll th<· Stt'phl'n and urnll·rlying Cathedral Formation is
also believed to he highly significant, and therefore the Cathedral will be
given equal weight. Three additional formations will be briefly described
as they complelt• the stratigraphic succession that is well exposed ahove the
Trans-(. 'anatla Highway on l\lt. Field and 1\1L. Stl'phen. A schematic crosssection showing these formations is presented in Fig. 2. For a more detailed
description of lhl'se fiw formations, the reader is referred lo papers by
Driss (1940) and Rast"tti (19SI). No n•frn•nn• will he mad<· to ol<l<•ror
younger formations <·xct·pt to slat<· lwrl' that a thick stratigraphic succession
is present in the surrounding Rocky l\lountains that ranges in age from
the Late Precambrian into the Mesozoic.
(;og

For111ulio11

The oldest strata visible from the highway consist of several hundred
feet of barren, light hrown quartzite overlain by ,30-40 feet of fossiliferous
liml'slonl' ( Rasetli, I <JSI, p. SS). This is the (iog Formation with the l'l'ylo
Limestone ;\fember at the top. The Peyto contains a late Lower Cambrian
Bonnia-Olcncllus faunulc (Raselli, 1951, p. 83).

Ml. ll'hy/1• Formutiun
Above the Cog i:- thl· :\I l. Whyte Formation, composed of light greenishgray weathering shale. This shale unit is RO feet thick on Cathedral
:\l111111lai11
(l{asl'lli, 19SI, p . .23) two 111ilt·s<·ast of Lill' Catlu.-tlral Stl'phl'll
fault, and SRO fel'I thick on tlw so11thwl'st sho111d1•rof 1\Jt. Fi<•hl, a mih· and
a half west of the fa11lt. The faunal break lietwcen the (jog and Mt. Whyte
is :-harp, a fart whkh, to!!t•tht•r with a varialilt• n•gional thid..rwss of thl'
l\lt. Whyte, led Rasclli ( 1951, p. 86) lo suggest that an unconformity exists
at the Cog-Mt. Whytt· contact. No suhsl·quenl evi<ll•nce has Ileen found
to support-dr'Wfule this suggestion·. Overlying the shale mentionl'<I above
is thin-beddll'timestone which Rasetti ( 1951, p. 62) included in the Mt.
Whyte, but''1Mtich
is here considered part of the Cathedral Formation. All
of till' fossils from thl' ~It. \\'hytl', a111l fr11111lhl' l,asal ( 'alhl·dral ahovc,
have been placed in the Early Middle Cambrian Wenkchemnia-Stcphenaspis
and l'lagiura-Kochaspis Zones (l'lugiuru-l'oliclla Zone of Lochman-Balk,
19S6, p. S36) hy Rasl'lti (l<J.'il: 19S7) .
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Cathedral Formation
On the northeast shoulder of Mt. Stephen, the Cathedral Formation is
approximately 1,900 feet thick (Ney, 1954, p. 123), and consists preriominantly of massive, lil!:ht-1!:raydolomite. Directly acros.c; (one mile to
the north) from this corner of Mt. Stephen, the Cathedral on Mt. Field is
of th<' same litholo~y anrl prohahly of thl' saml' thirknl's.'l. On l\ft. Fil'lrl,
Glossopleura?sp. was found at the top of the Cathedral, and three miles to
th<' <'nst n Gln.unplr.urn fa11n11lc
was founrl .,o fc•l'I from lhl' lop .. Thus, th<'
strata in the Cathedral outcrops mentioned al.Jove l>clong lo the /'lagiuraPoliella (Rasetti, 1951, p. 36, 37; 1957, p. 955-957), Albertella (reported
by Burling, 1916, six miles to the nort:1cast), and Glnssoplr.uraZones. For
reason!\ !IOOnto hecome evident, the exposur<'s rll'scrihe<I ahovc will he
referred to as being outcrops of the "thick" Cathedral.
The contact between the "thick" Catheelral Formation and the unclerlyinl!:
Mt. Whyte is a narrow zone in which the shale below grades into carbonates
ahovl'. The writer favours placin~ th<' haSC'or thl' f'athr<lrnl at the' top of
the hi~hest shale, despite Rasetti's ( 1951, p. 62) selection of a hi~her and
somewhat irregular contact with limestone hclow and dolomite_al.Jove.
In the course of investigating lead-zinc mines near the base of the "thick"
Cathedral, Ney (1954, p. 123-4) made an important observation as he
traced the "thick" Cathedral southwestwarel from the northeast corner of
Mt. Stephen. He noted that the massive upper Cathedral dolomites extend
only a short distance southwestward before "A striking chanp:e occurs at
the lop of the l'alht·1lral Formation. lh-rt· there is a slt•t·p wt·sl-facin~
precipice of dolomite nearly 400 feet high, against which shales on the west
terminate abruptly. This feature occurs on both sides of the Kicking Horse
Valley, the hrow of the precipice having a trend slightly more' northrrly
than the l northwest trending I line joining the two mines. The chanj!;e is
apparent on Plate 17 [see Fig. 3], but to appreciate the structure fully,
one must stand at the brink of the precipice and look down to the west on
the stratigraphically eq(1ivalent shales.
"Strata are continuous above and below the precipice, so there is no
possibility of it being a fault feature. Nor is it probable that dolomite could
replace a thick band of shales. It seems to be an ori¢nal feature of deposition, originally built between ll'thick" C'alhe<lralI limesloric and I Stephen l
shale, t*,,'111M I es having been altered to dolomite. The structure
resembl adll>el,.a reef. To the writer's knowledge, however, no organic
remains lflllilll1lliilla
found in this part of the Catheelral Formation."
Ney's "reef!'concept proved to Liecorrect when the strata involved were
elated by fossil! (Aitken and Fritz, 1968). At Ney's writing, however, there
was an unstated alternative that the carbonate "reef" grew at only a slight
elevation al~ve acljacenl mml lo the southwest. Perhaps Nt•y ,lid not
attempt to elate the "reef" anrl "off-reef" heds from Ra.c;elti's work in this
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Eldon (E). Fault at the left is the Fossil Gully Fault.

area because Rasetti ( 1951, p. I 00) had encountered problems in correlating
faun\1les from Mt. Stephen and Mt. Field eastward. \\'alcott's biostratigr:1phy 111:i_v 11111 havt• lwl'll ust·cl lo clatl' llw 11 0H-n·1·I'' shall' for, as lldss
( 1940, p. 779) had pointed out, Walcott had inadvertently reversed the
position of the Ogygopsis faunule from its true position near the base of
lht• Sl('plH'n

Formation

to lht• top of this formation.

The l'lagiuru-l'olil"llu through (,'/vssuptrnra age of the Cathedral Fonualion applies to the core of the "thick" Cathedral bank and probably to strata
within a few feet of the nearly vertical front. This age might not apply,
howc-vt·r, lo a thin vt•nt·t·r on tht· stt•t•p rr«•f front that may havt' acn111111latt>d
from sediments passinl-{ over the reef edge. The age of these sediments,
h1111dn·cl.~
down
could Ill' tlw
on
1\fon•ovn, if sl'dimcnlation had slopped above the "thick" Cathedral hank due
l>ypassing, the coating on the face could be younger than the strata at
the top. This latter possibility may explain the presence of the oldest
post-Glossoplcura faunulc in limestone tongues attached to the front of the
"thick" Cathedral bank. The tongues are present at the Paradox section
( Fig. 4) located just north of the Burgess Shale section at stratigraphic
horizons that ar<' .'iQO, (150, and 680 fel't below thl' lop of the hank. This
of

to

f1·1'1

lhl'

front.

sallll'
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CHALET SECTION

Fm. 4. On the left is .the Chalet section, located on the southeast face of Ml.
Field (see "C" on Fi,::. 1) and immediately to the ri,::ht ( NE) of the c,i:posure shown
in ,_..
.l. On the ri,::ht is the Parado,i: section, located just lo the north of the RurJ.,'C'~.s
(.lu:ur¥,; .lll"e "Jo'"on Fi:,:. 1). Fossil on:urrrnn·s
inr)irall-11 hy ~➔ wrl, horizon Ia 1 li111·s
01>1Mlllli,lledions. Stratii:ra1>hic distance is measured in feel downward from Stcphen-

E~.

posl-Gln.unplrurn
fa11n11le is h<'rl' ten lat iwly call<'d tlw K nt1/r11ia sp.
faunule.
Tf the bottom surfacl' at the end of Glns.wplrura time is drawn using data
from the site of the Paradox sl'ction ( data projected to Fig. 2, heavy <lotted
linr), thrn it rnn hC' shown that tlw mini11111111
rlC'pth of walt-r at tlw l'nil of
(;t,,,unpltiurn time was Mm ft•t·l. In t•xplaini111,:tl,is fiµ:ure, tlw a.~t• of strata

L
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at two points on the Paradox section is critical. First, the barren dolomite
al I lw top of I II(' hank ( 11pp1·r( 'alh('dral) 11111st
he dated. This can be done
with near certainty, as tht•se strata correlate with the uppermost Cathedral
containing a Glossoplrnra faunule holh al the Chalet section ( Fig. 4) one
and a half miles to the east, and at an outcrop on the Trans-Canada Highway
four miks to the cast. Sprnnd, it must he demonstrated that the
A·ootrnia sp. 1 faunulc occupies a position above the top of the Glossoplcura
Zone. This relationship can he demonstrated from localities on the southeast
face of Mt. Field and on the northwest face of Mt. Stephen (Fig. 6). In
the Paradox section, the 680-foot stratigraphic interval between the top of
the bank and the lowest occurrence of Knotcnia sp. I contains only relatively
pure carbonate. Therefore, no adjustment for compaction need be made
before accepting •).·~ figure as rl'prcscnting minimum depth at the front
of the reef.
Soulhwl'st of the "lhirk" C'alhl'dral hank, Llw Cathedral Formation
abruptly thins ( sec 1'\!!;s. 2, 3) and is referred to there as the "thin"
( "athedral. The "thin'' ( ·atlll'llral consists mainly of very dark gray limestone
that weathers to thin, light gray plates. \\'est of the Fossil Gully fault on
Llw southwest shoulder of l\lt. Field, Lhe "thin" Cathedral is 815 feet thick.
The transition from "thin" to "thick" Cathedral is mainly one of change
from thin-bedded limestone on the southwest to thick-bedded dolomite to
the northeast ( Figs. 2, 3). Rasetti believes that during the deposition of
the "thin" Cathedral, local relief existed at the e<lge of the "thick" Cathedral.
ln Rasetti's ( 1951, p. 4S) description of heds here designated as "thin"
Cathedral he states, "These units also include gigantic boulders of doJomite
or massiv!' linwstorw, sonwtinws up to .lO fl'l'l in dianwt!'r. . . . Thc•sc·
boulders indicate that a portion of Cathedral limestone or dolomite of normal
lithology had been sedimented at the northeast prior to deposition of shales
and thin-bedded limestones at the southwest. Probably the massive carbon-.
;1t1·srf'pn·s•·nl n·c-fs of al,:al origin. . . . Th1·s1· n·c•fs apprar lo hav1• fornu·d
a sleep submarine slope along which large boulders, possibly incompletely
consolidated, could slide and become emhedclecl in the argillaceous sediments
being deposited southwest of the margin of the reef." As part of his strati•
graphic slrnlic·s, J. I>. /\itk1·11 (oral com11111nicalio11)
is studying Lill' lioultlt·rs
described by Rasetti to ascertain whether they were transported or are algal
mounds whidl·jrft in place. No similar structures were seen by the writer
in other stra~
units, except for numerous local limestone masses at
th!' top of a·~!
unil ( Vig. <,, 820 to 880-fout interval) within the
lower portion of the "thick" Stephen Formation.
Rasctti ( 1951, p. 49-53) reported on faunules found low in the "thin"
("atlw1lral at two St'1·1io11sloral1•d on tlw northwt·sl l:11·1•of ML Stc•plu•n.
These faunules l,~long to the J>l11,:iur11-J'olicllaZone and to the Albcrtclla
Zont·(?). Tlw writt·r has made· float rnllt'rlions of fossils from the Glm.w-
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pleura Zone that probably came from the "thin" Cathedral on Mt. Stephen
al\d 1\1\. Ji.kl. 1t i~ known that the "thin" Cathedral cannot be younger
than the Gln.unf>lcura 7.onc, as a Gln.unplr11rn faunule w:i.s collectco in pl:i.ce
155 feet above the Cathedral-Stephen boundary on Mt. Stephen ( Fig. 6).
Stephen Fnrmati1111

Thr typ<' 10<':ility of thr Strphrn Form.1tion is on thr northwrst facr of
Sh•phen whl'rl' \Vakott ( 1')08, p .. \, •I) rl'pmt1·d a thi1·k111'ssnf "5<,Z
feet with 150 feet of local development of Ogygopsis shale at the summit."
Walcott (1928, p. 247) later affirmed the location as being the type
locality, anrl again gave the thickness (totaled) as 712 feet. Rasetti (1951,
p. 49) found the Stephen ( as here defined) to be 1,063 feet thick on the
11orthw1•stfan· nf Mt. S!l·plwn 1war llw Fos'."il r.ully fault. Tlw writl'r anrl
J. IJ. Aitken measured l ,0.rn feet on the same face at a section ( Figs. I, 6)
lnn1tP1l miilway lwlw1·1·11llw nt1tl'r P1l1~1•
of tlw "thirk'' 1athl'1lral rarhnn:itr
bank and the Fossil (;ully fault. The for111atio11consists 111ainlyof light
brown weathering, slightly calcareous shale. Most of the shale is siliceous
and non-fissile, and might be classified as an argillite by those using a more
rrst rirl rrl nomrnda t 11rr.
The base of the Stephen was placed at the horizon where the thin-bedded
limestone of the "thin" Cathedral abruptly gives way to the shale of the
overlying Stephen Formation. The upper formational contact is at the top
of th<' high<'st sh.11<'. Tn this p:ip<>r,th<' typ<' St<'ph<'n aml ntlwr St<'plwn
outcrops southwest of the upper Cathedral carbonate bank will be referred
to as the "thick" Stephen.
Rasetti (1951, p. 102-105) worked out the faunal succession within the
"thick" Stephen. This was clone mainly al the Burgess Shale section that
passes through Walcott's quarry. C'ollections by the writer from the Burgess
Shale section (Fig. 5), the 'Mt. Stephen section (Fig. 6), and an undescribecl
sl'clion on the southwl'sl facr or Mt. Fit•ld ronfirm Rasrtti's work an,! :iild
two faunules thus far unreported from the "thick" Stephen.
~ .._lowestfaunule found in the "thick" Stephen is at the base of a
li~ 1i;'ps1,.
unit occupying the interval 150 to 210 feet. ahov<' tlw has:il
corrtfll of the formation on Mt. Stephen. Glossoplcura? sp., l'olyplcurnspis
sp., and Oryctoccphalus cf. 0. reynoldsi are present. This locality, plus a
similar locality at the base of the same unit on Mt. Field, has proviclecl the
first record of "thick" Stephen fossils that can definitely he assigned to the
Glnssopleura Zone.
At the top of the same limestone unit on ~H. Stephen is the lowest faunule
of the Rath)•urisrus-Rlrathina Zone. This faunule is referred to in this paper
as the Knotcnia sp. I faunule. On Mt. Stephen it consists of Knntc11ia sp. I
and Stn1t1tlll'roidn sp. On Mt. Field /, 1111/1•11i11 sp. I, Ol1·1mi1frs sp., Str11nl\tl.
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Fu:. 5. Buritess Shale section, localed al "F'' on Fii:urc I. Fossil occurrences indicated
Slrati;:raphic distance is measured in feel
downward from Stcphcn-Elclon contact.
hy short, horizontal line~ op1losill- section.

//11n1ii/r.1·sp.,,,.

J•ut,·ri1111sp. arc prl'scnl

al the lop of the same limestone

unit. The K~!#• sp. I faunule wa·s also found in the offbank tongues
attached to the "tbick"Cathedral near the Burgess Quarry ( Fig. 4).
Because faunules of the Glossoplcura and Batlzyuriscus-Elrathi11aZones
are present at the base and top, respectively, of the above mentioned limestone unit, it was informally called the "boundary limestone" in the field.
This limestone is one of the few easily traced units within the "thick"
Slq>lwn, and is! tlwrl'fon•, an important

stratigraphic

marker.

1166

t:XTR,\OROIN,\R\'

FOSSILS

The seconrl faunule recognizerl in the Rat lryurisrus-F,lrathina Zone is the
Ogygnpsis klntzi faunule. Deiss ( 1940, p. 779) and Rasetti ( 1951, p. 104)
noh·d the low position of this faunuh· within tlw Strplwn Formation, hut
neither was able to trace it from the "fossil heds" on 1\Tt. Stl'phcn northeastward on this mountain across the Fossil Gully fault and into tlw
continuous stratigraphic section on the northwest face. Rasetti (1951, p.
102-104) was reasonably sure that the faunule predated the Pagctia boot cs
faunuk, an(l that it was closc-ly rdatc-d to his Olr11nidrs srrra/us and
Alnkistnrarclla firlrfcnsis faunules. Tn this paper the latter two faunules arc
1-:m11p1•1I
with tlw Ogygopsis l.·/11(::;i
f:111111111·.
:1s tlwy havp lh11s far prnvf'd
too similar to be differentiated.
The stratigraphic interval in which 1111'
Ogygnpsi.t J.,/11/::;i
f:11m11lf'oc-rms on llw nnrthwc-st farr of 1\ft. Stc-phc-n is
lc>ssthan I 00 feet thick ( Fig. 6).
The next ovcrlyinf.( faunulc ( third in H11/hy11ri.H"11s-l•:lrat
l,i,111 Znnl'), tlw
l'agctia hoolcs faunule, is of spc>cial interest as it is thc> onc>containing thccelchratl'd sofl-hoclil'd forms from I he nmgess Quarry. Field ohsc>rvations
suggest that this faunule at the quarry is in a more siliceous shale matrix
than farther solllh. Al the quarry, tlw most ahunclant fossils arc 1'11g,·li,1
honlr's, l'tyclrag11nsl11sh11rgr.ur11si.t,1/ynlitlrl's sp., and a monoplacophorid.
To thl' south, /'ly, /111g11mf11s
l111r.~•·s.11·11sis and
1111' lll<lll<lplan,phorid
lll'f'llllll'
rare. Some genera not fmmrl at the quarry, such as lfothyurisrus, are present
at the quarry level lo the south. Only a few, poorly prcst•rwd, soft-hocli!'d
forms were found to the south. Tt is not known whether the dramatic (lrop
in the number of soft-bodied fossils is controlled hy actual faunal clislrihution
or by lack of preservation. 1n the Burgess Shale section, the Paf(ctia bootcs
faunule occupies an interval approximately 70 feet thick. The base of this
int<'rval is sli~hlly helow th<' nur~<'ss Quc1rry, ancl the top is within a sm;ill
fossil quarry worked by 1'. E. Raymond (19.;5, p. 205) in 19,W.
The youngest Stephen faunule ( fourth in the Rathyurisrns-Rlratl,ina
Zone), the Ehmaniclla burgcsscnsis faunule, was collected mainly in thin
layns h<'tW<'<'nr<'latively harr<'n int<'rvals. F.hmanirlla hur.~rssr,uis is the
most abundant and intermittently persistent species. In the upper portion
of the S
n Spr.nrrlla sp. predominates in some of the limestone inter••• ? !ql. was noterl 158, 187, 228, and 320 feet above the hase
of the CJ...
,ltte Hur~css Shale sl·clion ( Fig. 5) ."
The
ion of the "thick" Stephen terminates to the northeast
against the steep carbonate front of the upper Cathedral Formation ( Figs.
2, .,). North<'ast of this intc-rfare. only the upper, or "thin" Stephen is
present. The relationship hetwecn the "thin·• Stephen and the underlyin1-:
"thick" Cathedral has hccn <ll'scrihl'd hy l>dss ( 1940, p. 779), who states,
" ... the ["thick" l Stephen in tlw type locality is partly different litholc11-:icallyaml in a1-:cthan thl' rocks assii,:1wd to tlw Sh•plwn Formation in thcsections lo the northeast and soutlwasl. and a hiatus is prcsc>nl at the hasc
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hy ,hurl. horiwnlal
lines oppo~ih· ,..,,·tion. Slratii:raphil
distance is mcasurctl in f,·cl
rlownwarcl from Skphcn-Elclon ,·ontacl.

of the formatioa,___. · is l-«1uivalcnt to at least the time required for the
deposition of . /
~ ,_~- of the beds c~ntaining Ogygopsis on l\founl
Stephen." At
·,wntm~ the Ogygops,s faunule was the one faunule
known from the ~ part of the "thick" Stephen, and the absence of this
fau11ull' to thl· t·asl, plus lhl· thinm·r Stephl'II lhl'rc prouauly prumplcd his
suggestion that a "hiatus" ( unconformity) existed to the east at what here
is considered to uc the Stl'phcn-l'athedral boundary.
The "thin" Stcplwn at lh<' Paradox anrl Chalet sections ( Fig. 4) consists
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Whyte Formations. The thickness appears to be constant as it is traced
over the "thick" and "thin" Stephen, and the enclosed faunule is alStl
1wrsistt•nt, as was rcvraled from studies of collt-ctions made ahove the "thick"
Sll'plll'n on t\11. Sll'plwn and aliow llw "thin" Sh·plwn on t\lt. Fil·ld (Fi,-:.
4). The most conspicuous change in the lower Eldon is the "erratic
dolomitization of the limrstone'' noted by Rasl'tli (1951, p. 75). This
dolomitization is wdl exposed along the Fossil Gully faull on l\lt. Field.
SUMMARY

The abrupt change in the Stephen Formation al the Burgess Quarry is
mainly a depositional change, with faulting playing only a minor role. The
change is best exposed on l\lt. Field and ~It. Stephen where Ney focused
attention on the near-vertical contact betwet•n the shale of tlw Stephen
Formation and carbonate or the upper Cathedrnl Formation. The steep
C'athrclral front was cot-rl·ctly id1.>ntifirdhy Nl'Y as a suhmarint• l'SCarpnwnt
which existed al a time when lower Stephen shales were beinl-( deposill'd
immediately lo the southwest. Ney's interpretation agrees with local observations made earlier by Deiss, who stated that lower Stephen shales were
1h•posill'd lo I hl' :m11lhwl'sl whih• no t·quivah•nt st rala Wl're lil•ing dl'posih><l
to the northeast. Deiss correctly pointed to the resulting unconformity to
the northeast. The ahove conclusions were tested using Rasetti's biostratigraphy and new data. The results show that three Bathyuriscus-Elrathina
fa111111les
Wl'rl' dl'posill'd along with lowt•r Stt-plwn shak•s hdorc youngl'I'
Stephen shales containing a fourth faunule covered the carbonate bank to
the northeast. Since the celebrated fossils from the Burgess Quarry belong
to the third ( offbank) faunule, it is concluclecl that the quarry fossils were
deposited in relatively dl'l'I' waler near the edge u( a sleep suLmarinc
escarpment.
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The Uurgess Shale: History or Rcsc-arch
and Preservalion of Fossils
HARRY

B.

WHITTINGTON

Srd.r:wirk /lf11.,rr,111, Cnmhrid.r:,·. J•;11g/n11d
INTRODUCTION

Since dtflt di~overy hy Charles D. Walcott, the_ Rurg{'ss Shalt> fossils
havr al.,.,....
tlw at11•nti11nof palat•ontologists and hiologists everywhere.
This is ~ they include not only animals with a mineralised exo- or
emloskeleton found widely in Cambrian rocks (trilobites, brachiopods,
echinoderms anti primitive molluscs). hut also an astonishing vari1•ty of
animals without mineralised hard parts. These fossils include species referre<l
to as a me<lusa, an actinarian, problematical holothurians, a variety of
"worms" (a~nelid and nemertine) and arthropods. Two of the trilobite
sprcirs havr thr app1·ndagrs pn·s1•rvl'il. Tlwn• an• also many kinds of
l'rnr.
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of siliceous shale with some interheds of limestone, and is therefore similar
in comrosition to the upper portion of the "thick" Stephen. The base of
the "thin" Stephen is placed at the horizon where the urper Cathedral
carbonate end~ and is overlain hy a nearly continuous section of Stephen
Shale. This contact is hig:her than that used by Deiss ( 1940, p. 745) and
Rasetti (1951, p. 69), who chose a limestone-dolomite contact that is known
to transgrrss h<•dding plant's. By using llw low«·r n,ntat'f, llwy ind111ll'd
(;los.wp/t'.Ur<t-hearing limestone heels in the Stephen.
Th<' 11pp<'rront:wt of tlw "thin" StPplwn, and of 1lw "lhi1·k" Sl«·plwn ;1s
wt'll, is place«I al the lop of the highl'st shale lied. This contact is lower
than that picked by Deiss and Rasetti, who again chose a limestone-dolomite
contact.
Rasrtti (19.'il, p. 74, 75) rightly acknowlrd_ges thr prohlrm of
tracing thr limrston<•-dolomit«- cont;11'1, for lw stall's, "A hl'tll'r-defincd
Stephen-Eldon contact would result if the uppermost unit of the St<'phen
were included in the Elclon. Then the IJ011ndary, placed at the contact of
an underlying shaly unit and an overlyin_g limestone, woul<l become fairly
sharp :111<1
inrl«•p<•llrll'nlof tlw «·rratic dnlo111itiz;1tion of llw li11wslon1•."
l•:ltlon Format ion

On \rapta :\ftn., lift. Stephen, and Mt. field the Eldon Formation consists
predominantly of light gray weathering, thick-bedded to massive dolomite.
:'.\ear the middle of the formation is a black weathering shalr unit that is
150 feel thick on l\lt. Stephen (North and Henderson, 1954. p. <>O). At the
base of the formation is a unit of dark gray. thin-hrrldcrl linw~ton«· that i.s
IS.'> ft-1'1 lhick on llw 11mtl11wsl shn11l1kr ol' i\11. Stl'phen .. \t \'arious localities, this hasal unit is c1ltered to light _gray wratherin_g dolomite.
Three H11tlty11risrns-Nratlti11a Zone faunules were identified hy Rc1setti
( J()S I, p. 106, 107) from thP lmwr unit. In asn•nrling ord«·r. 1lws1· an· llw
Hat lt_vurisn,s ada<'tts, '/'011~·i11cllasttpltc11c11sis, c1ml l'arkaspis r11drra111rra
faunulrs. The thrre faunules have three species in common, are similar in
gross aspect, and in this pc1per are considered as one faunule (fifth Ratl,y11ri.w-us-Flmtl1i1111
Zoll(' fa11111ill'),th(' U11th_1•uri.ff11.1·
11da,·11sfa111111h-.Thl' most
abundant forms in this faunule belong to the trilobite genera l'agrtia and
l'crnnofJ.fis.
The Rat/,J•1,risr1H ndarus fn11n11lehears little rrscmblanr<'

to the immediately underlying J~l111u111idla
l111rgcs.ffmis fa11nule, hut it is quite similar to
the next underlying Page/in bootcs faunule. Roth the Ratlty11risrns adacus
and Pa!!,ctia bootc.f faunules are clominaterl by c1gnostirls and species of
l'ngrtia. lt is tentatively su_ggestecl that relatively deep watrr conditions,
as has been post11la1erl for the l'ngtfi11 lwo/ts fa11n11le,existed during th('
d!'position of tlw Hntl,y11ri.w-11s
adnnH fa11n11le.
The basal limestone of thr Eldon Formation does nol 11ndrrgo the rapid
local chang1· that was noll'd in tlw 11nd1·rlyi11gSll·plwn, ('atlwdral, and !\ft.
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INTRODUCTION
This statement

is intended to facilitate

the overall

Park Management Planning

proc•• by ou'1ini~

the Resource Management Objectives for the rational
preservation arie/or use of the known p,ysical resources at this point in time.
Modification of the followi~ objectives will be necessary when addition?l
resource inventory information becomes available.
r-1eanwhile, the ohjectives will serve as broad conceptual guidelines for ongoing
park programs and park management proposals.
It must be noted that any operational application of such programs or proposals will require a stricter
and
more 0etailed review of the resource maps extrapolated from the existing biophysical resource inventory data.
In addition, developnent plans prepared by
disciplines
other than Resource Conservation must considu the biophysical inventory data as well, to minimize or eliminate any projected impact the application of their plans nay have to modify the park's natural state.
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GLOSSARY
AFFINIT'f

- casual connection or relationship,
commonfeatures.

FRAGILE

- frail, easily
constitution.

GAME

- all wilrl animals, amFhibians, reptiles and i,;ild birds within
cny park, c!OOthe heads, skins arx:1 any or every part of such
marrr~als, amµiibians, reptiles and wile birds (N.P. Gane Reg.,
P.C. 195~-1431).

INTEGRITY

- an unimpared or t.nrnarred condition;
beirg canplete undivided.

MONITORING

- to Weltch, observe

NATURAL

- determine-:1 by nature.

PERPETUITY

- the quality
1 imitations

kinship,

possession of

broken or destroyec'I; of delicate

as

to

REPRESE~1TATIVE
- one that represents

the quality

or check especially

or state

frame or

for

of being peq::etual;

or state

a special

duration

purp:)se.

\•:ithout

time.
another or others

in a special

capacity

or quality.
UNIQUE

of

the only one, specimen, thing,

circunstance,

of its kine.

- the monetary or other worth of sanething; relative
utility,
or imp:>rtance; degree of excellence.
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worth,

Resource Management Objectives
Yoho National

Park

OBJECTIVE1 - I.ANil50\PE

All lands:apes

1.1

required

to retain

Where projected

1.2

adversely,
inherent
1.2.1

and soils
their

will

be afforded

natural

the }:Cotection measures

state.

land use has the i:otential

use ard developnent
limitations.

- Utilization
or ...

l. 2. 2 - Where this

proi:osals

to modify the natural

must not excee:! kroW"l,

'Itlis can be accomplished
of lard

units

by:

with fewer reoource

is not i:ossible,

state

by modifying

limitations,

such land use

and/or developnent

to incorporate
the said limitations.
1
Resource Management Plans will be formulated by the

1. 3 Operational

park's

Resource Conservation

techniques
1.-4

to assess

Site-specific
initiated

1. 5

studies

which incorporate

and/or Environmental

in principle

facility

developnent.

Research

for any p.1rpose must be designed

scrutiny

Impact Assessments

Resource Conservation
of any developnent

of the erwironnent.

monitorirJ3

trends.

approval

~rmitted

r

environmental

by the park's

any aspect

1

Section

plans

Section

will

for land-use

and

to avoid any alteration

Furthermore,

this

be

J:Cior to

research

only W"len approved by Park Management and will
ard guidance

2

will

of
be

be l.l'lder the

of the Parks Reoource Management Section.

iooel Resource Mana ement Plan: is
. action by directing
activities
- • biotic and abiotic resources
' objective of protection
and/or
_:ions, i:olicies,
etc. - to be valid,

an official
docLment W"lich provides a
toward the maintenance or modificaof an area within the i:ark to achieve
use, supported by existing laws,
it must be approved by i:ark

managanent.

2 Environment Impact Assessment: is an official
docLment feepared for i:ark
management's consideration
which defines arrl evaluates the effects on the
environment of a feoposed project or action and its alternatives.
It further
attenpts
to detennine the possibility
of aneliorating
negative impacts,
considering
trade-offs,
and clearly stating residual imp!cts requiring special
consideraticn.
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Resource ManagementObjectives

(cont'd)

OB.JECTIVI
2 - FLORA/PHYSICXiNCJ-1Y

2.1

2. 2

2. 3

2.4

2.5

'I1le special status of representatives
or uniqueness of certain
species, vegetation associations and habitat types within the flora
require pr~etermined protection measures to assure their integrity
and perpetuity.
Where visitor use and/or facil fty develoi:rnent may have adverse impact
on both representative
or outstanding (unique) associations or species
of the flora, such activity will be redirected to vegetations and
habitat types:
2.2.l
- less susceptable to such impact, or ...
2.2.2
- those more conmonly found in the park, region and park's
system.
Where existing resource base information allows the developnent of
specific management criteria,
Operational Resource Management Plans
will be formulated by the Resource Conservation Section which
incorporate· monitoring techniques to assess environnental trends.
,~ere such resource base information is currently unavailable, but
required for management purp::>ses, specific reconmendations and substantiations
will be formulated by the park's Resource Conservation
Section to facilitate
the process of canpleting the resource inventory
sought.
Research for any purp::>se must be designed to avoid any alteration
of
any aspect of the biology of flora.
Furthermore, this research will
be permitted only W1en approved by Park Management and will be under
the scrutiny and guidance of the Parks Resource Management Section.
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(cont'd)

OBJECTIVE3 - FAUNA
3.1

3.2

All wildlife

will be afforded the protection possible under existing
international,
federal and/or provincial legislation.
Wildlife habitat identified as essential to the survival of an
endangered or threatened species, will be afforded the highest degree
of protection.

3.3

Where projected land use and developnent has the potential to affect
any one or more aspects of the fauna adversely, use aoo developnent
proposals must not exceed known, inherent wildlife limitations.
This
can be acccnplishec. by:
3.3.1
- Utilization
of land units with fewer resource limitations,
or . . .
3.3.2
- 'tlhere this is not possible, by modifying such land use and/or
develoµ,ent to incorporate the said limitation.
3.~ Where existing resource base information allows the develoµnent of
specific management criteria,
Oper~tional Resource Management Plans
will be formulated by the park's Resource Conservation Section w.1ich
incorporate monitoring techniques to assess envirormental trends.
3.5 !-!here such resource base information is currently unavailable, but
required for management purposes, specific reconmendations and
substantiations
will be formulated to facilitate
the process of
ccr.tpleting the resource inventory SOLXJht.
3.6 Research for any purpose must be designed to avoid any alteration
of
any aspect of the biology of any species.
Furthermore, this research
will be permitted only W1en approved by Park Management and will be
under the scrutiny ancl guidance of the Parks Resource Management
Section.
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Resource Management Objectives

(cont'd)

OBJECTIVE 4 - CLIMATE& HYI:ROLCX:;Y

In the

•.-c•

tentative
4.1

of a 1003-term cl imatical

sut:r-objectives

and hydrological

can be established

All hydrological

resources

will

be managed in the natural

has been sufficiently

state

until

broadened

Where existing
specific
will

4.3

4. 4

resource

be formulated

recommendations

facilitate

the process

Operational

allow;

Operational

of canpleti03
monitoring

respective

of

will

techniques

Section.

unavailable,

the resource

be formulated

inventory

to

oought.

must be develop!d

instrumentations),

as a vital

in order

to assess

part of
and docl.lTlent

trerrls.

for any ?,Irp:,se must be designed
of climate

of

Reoource Managanent Plans

and substantiations

arrl hydrological

any aspect

the developnent

is currently

Resource Management Plans,

climatical
4. 5 Research

period,

their

diversification

when arrl \o.here required.

base information

specific

(includirg

to allow rational

base information

by the P3rk' s Resource Conservation

~'here such resource

In the interim

from imJBirment and will

the resource

base information

managanent criteria,

base, only

time:

be protected

managanent ancVor manipulation,
4.2

at this

information

to avoid any alteration

or hydrolcx;Jy.. Furthermore,

this

research

be permitted

only \J1en approved by Park Management and will

the scrutiny

arrl guidance

of
will

be 1.11der

of the Parks Resource Managanent Sectiai.
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(cont'd}

OBJECTIVE5 - HUMAN
HISTffiY
5.1 All archaeological and historical
sites, artifacts,
records and
similar resources will receive total protection fran developnent and
exploitation,
until their cultural imp:,rtance has been firmly
established by canpetent researchers.
5.2 Upon the completion of the cultural evalU:1tion, site-specific
Operational Res::,urce Managenent Plans will be prepared by the park's
Resource Conservation Section where required, to provide for the
degree of protection and/or use necessary to fulfill
the park's
mandate.
5.3 Such plans will incorporate rronitoring techniques designed to keep
managenent options current in the 1 ight of chan;Jirg socio-cultural
and
recreational
trends.
5.4 Research for any µ.irpose mLEt be designed to avoid any alteration of
any aspect of hLITlanhistory.
Furthermore, this research will be
permitted only when approveci by Park Management and will be mder the
scrutiny aro guidance of the Parks Resource Managanent Section.
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(cont'd)

OBJECTIVE6 - RESOURCE
UTILIZATICl'J
6.1

ot::erational

Resource t,1anagement Plans will

Resource Conservation

Section

accorrmodate acceptable

in consultation

6.2

safety

sections

to

use, Wlile assuring

reoource

Limitations,

that
nor

standards.

Such plans will

incorporate

managanent options
6.3

by the p:irk' s

with other

forms of recreational

such use does not exceed kroW"l, inherent
public

be formulated

current

ConsumI=tive resource
Wlerever possible.

monitoring

techniques

in the light

guide such activities

extractions

will

managanent plans will

the p:3rk's Resource Conservation

Section

in accordance

to keep

of chafl3 irg recreati·on

uses and resource
Appropriate

designed

to eliminate,

be mini~ized
be foirnulated

restrict

with krown arrl inherent

by

or

res:>urce

Limitations

6.4

and capabilities.
1
Any Development Plans with p:,tential

trerrls.

environnent

must obtain

Resource Conservation
managanent
6.5

Various

forms of air,

reoource

utilization

and wi11 be radically

an Environnental
Section

for approval

to affect

prior

the p:3rk's natural

Impact Assessment

fran

to it being for\t.0rded to

in principle.
water,

ooil,

etc.

are incanpatible

F=>llution arising

from

with res:>urce managanent aims

red u:ed , controlled

and/ or eliminated

W1erever

i::ossible.
6.6

Research
any aspect
~rmitted
scrutiny

for any purpose mt.St be designed
of the environnent.

to avoid any alteration

Furthermore,

this

research

will

of
be

only W1en approved by Park Management and will be tJ1der the
arrl guidance

of the Parks Resource Managanent Section.

l Development Plan:
is a statement of a prop,sed course of action of land-use
of facility
develoµnent;
as such it 1i«>uld include the site, place, area to be
develored,
the extent, methods to be used and time frames, as well as
rehabilitation
methods to be enployErl.
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The Animals of the Burgess Shale
The fossils of a rock formation in western Canada are a rich sample
of an animal community in the mid-Cambrian. Some of the animals
are ancestors of those living today; others are unique and bizarre
by Simon Conway Morris and H.B. Whittington

B

y far the most numerous fossils shale exposures separated by a vertical
representing the first abundant life distance of some 70 feet. He did shallow
on the earth are the hard parts of quarrying in both; the lower exposure
various marine animals without back- proved to be the richer of the two. He
bones: shells and similar fragments of shipped back to the District of Columexternal skeleton. This makes for a lop- bia thousands of fossil specimens that
sided fossil record. For example, of the he removed from what he called his
30 or so phyla of animals living today
Phyllopod Bed. (The term, little used by
more than half are made up of species paleontologists today, refers to certain
with few hard parts or none. As a result fossil arthropods, or joint-legged anithe descent of these phyla remains large- mals, that are probably ancestral to livly undocumented by fossil evidence.
ing crustaceans.)
Fortunately the situation is not com•
pletely lopsided. A few geological deAs Walcott's own work and decades
posits have been discovered that as a I\. of study by others have shown,
result of exceptional circumstances con- the fossils of the Burgess Shale include
tain exquisitely preserved fossils of ani- a great abundance of marine invertemals that are partly or entirely soft-bodbrates: more than 120 species. Some of
ied. Here we shall describe one such them belong to the Phylum Porifera: the
deposit: the Burgess Shale of western sponges. This phylum of primitive aniCanada. The great age and the rich vari- mals is the only one in the subkingdom
ety of the marine invertebrates in the of parazoans, a category higher than the
Burgess Shale make it perhaps the best- subkingdom of the one-celled protoknown of all such deposits. In addition
zoans but lower than the subkingdom of
to describing the Burgess Shale fauna
the many-celled metazoans. Perhaps 10
we shall attempt to reconstruct the kind other species represent metazoan phyla
of underwater environment these organ• that were unknown before they were
isms inhabited early in Paleozoic times: found in the Burgess Shale; they are not
some 530 million years ago.
present elsewhere in the fossil record.
In the fall of 1909 the Secretary of the The scores of other species that lack
Smithsonian Institution, Charles Doo- hard parts can be assigned to one or anlittle Walcott, was searching for fossil- other phylum of metazoans with living
bearing rock formations in British Co- relatives as follows:
1umbia. Following a footpath that ran
Coelenterates: the phylum that inacross the western slopebetween Wapta
cludes such living marine animals as jelMountain and Mount Field in the southlyfishes, sea pens and corals. The Burern part of.the province, Walcott literal- gess Shale coelenterate species number
ly stumbled over a block or shale that perhaps four.
had fallen onto the path from the slope
Echinoderms: the phylum that inabove. Examining the easily split rock, cludes, among others, starfishes, sea cuhe was astonished to find the fossil im- cumbers and crinoids, or sea lilies. At
pressions or a number of soft-bodied
least four species of Burgess Shale echiorganisms preserved in its layers. In a noderms are recognized.
letter to a colleague in Toronto dated
Mollusks: the phylum that includes,
November 27, 1909, he dryly reported' among others, oysters and clams, squids
that he had spent "a few days collecting
and octopuses and the primitive chitons
... in the vicinity of Field and found • (of the Class Amphineura). Three Bursome very interesting things.··
gess Shale molluscan species are recogWalcott returned to the spot the fol- nized.
lowing year to search upslope for the
Arthropods: the phylum that inshale stratum that had been the source cludes, among a great many others, lobof his fallen rock. His search was sters, shrimps, crabs and barnacles (all
successful: he found two fossil-bearing
of the Class Crustacea) and the less fa.

miliar terrestrial animal Peripatus (a
member of the Class Onychophora).
The Burgess Shale arthropods include
several representatives of the long e,<;tinct trilobite class, a peripatus-like animal that was aquatic rather than terrestrial, and about 30 other species of
arthropods.
Priapulids: a minor phylum of unsegmented marine worms. The living
genus, Priapulus, gives the phylum its
name. Seven species of these now obscure bottom burrowers flourished in
the Burgess Shale muds.
Annelids: the phylum that includes
earthworms, leeches and a less familiar
but very large class of marine worms,
the polychaetes. The annelid phylum is
represented in the Burgess Shale by six
species.
Finally, we find among the Burgess
Shale fauna one of the earliest-known
invertebrate representatives of our own
conspicuous corner of the animal kingdom: the chordate phylum. Among its
living representatives (other than vertebrates) are the sea squirts and the peculiar marine animal Amphioxus. The
chordates are represented in the Burgess
Shale by the genus Pikaia and the single
species P. gracilens.
remarkably preserved soft-bodSuchiedafauna,
representing eight known

and 10 or more previously unknown
phyla that flourished in the Middle
Cambrian, is by itself of great interest to
students of the fossil record. In addition
to this intrinsic interest, however. the
Burgess Shale invertebrates. with their
specialized adaptations, have an even
wider importance in clarifying the earl~
evolution of the animal kingdom. The
only earlier-known soft-bodied animals
are representative of late Precambrian
time, 700 to 600 million )cars ago and
therefore at least 70 million years earlier
than Middle Cambrian times. These are
the Ediacara animals. first discovered
some 30 years ago in the Ediacara Hills
of southern Australia and recognized
since then in a number of other places
throughout the world. The Ediacara

FOUR ANIMALS that lived in the ocean in Mlcldle Cambrian times,
some 530 million years ago, are seen in these fossils. At the top left is
• trilobite, Olent>idn, one of the many animals whose anatomy has
been p;eserved in remarkable detail in the silts that solidified to form
the Burgess Shale of British Columbia. The specimen is S.S centimeters long. Unlike most arthropods, OI' joint-legged animals, Olmoidn
ba41unspecialized limbl. At the top right is another Burgess Shale
artbropN, Waptia. When this bottolll-feedi■I a■imal wu elltencled,

it wu four centimeten Iona, At the bottom left is Opabinia, one of
about 10 animal species found in the shale that belong to previously
unknown phyla. It had five eyes and steered its seven-centimeter
body with a vertical tall fin as it swam dose to the sea lloor in search
of food. At the bottom right is one of the many unsegmented marine
worms that inhabitetl the sea lloor. It is s~tkirlt.ia, one of the priapulid
phylum. With its projec:tin1 proboscis it measured five centimeten.
A successf■I group in the Ca■1briaa, priapulW WGl'fflS are now rare.

LOWER QUARRY, named the Phyllopod Bed by Charles Doolittle
Walcott of the Smithsonian Institution, who first sampled the Bur-

gess Shale, shows patches of winter snow. The view looks south. This
and .a higher shale exposure were requarried for fossils in 1966-67.
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UDDY SEDIMENTS

BURGESS SHALE OUTCROP, marked by the colored X in this
block diagram of the Middle Cambrian seascape, is a small portion
of an extended sea-bottom deposit of silts accumulated at the foot of
a deeply embayed algal reef tbat rose vertically some 530 feet above
the shallowest silts. The reef did not rise above sea level but was covered by shallow water. ne vertical scale In the block diagram Is ex-

aggerated by a factor of five, and the distance (a-~i') from north to
south alone the reef is some nine miles. l,ater uplift and dissection
gave rise to the peaks of the Rockies alone the border of Alberta and
British Columbia, indicated by colored triancles. The reconstruction
of the sea floor and the reef is based on the work of I. A. Mcllreath
of Petro-Canada. oae receat investiptor of the uniqne formation.

faunastands in marked contrast to the
BurgessShale fauna both in the kinds of
animalsrepresented (chiefly coelenterates)and in these earlier animals' limited range of specialization.
The event that separates the impoverished Ediacara fauna from the Burgess
Shale fauna is an explosive e\'olutionary diversification of muhicelted animals that took place near the beginning
of Cambrian time. The fossils of the Burgess Shale thus give us a unique glimpse
into the results of this sudden metazoan
adaptation relatively soon after it occurred.
In spite of the work done by Walcott
and others significant gaps remain in
what is known about the Burgess Shale
paleoenvironment and how its fauna
was preserved. A fuller appreciation of
these gaps stimulated a reinvestigation
of the site by the Geological Survey of
Canada, beginning more than a decade
ago. The authorities of the Yoho National Park in British Columbia and the
Parks Canada administration in Ottawa
granted special permission to collect
material from the shale outcroppings.
Walcott's quarries were reopened in
I 966 and I 96 7 under the direction of J.
D. Aitken of the Geological Survey of
Canada. Both the new material collected during these two seasons and a part
of the great Burgess Shale collection
amassed by Walcott some 60 years earlier then came to us at the University of
Cambridge for analysis.

BURGESS SHALE FORMATION is. situated some 3S0 miles northeast of Vancoui·er near
the town of Field, B.C. The fossil-rich formation was found accidentally by Walcott in 1909.

each species must be deduced from a
study of their organs of locomotion and
from comparisons with living invertebrates of the same kind.
At the same time the catastrophic burials, in anaerobic deposits of fine silt
hat kind of environment did the where scavengers could not survive,
Burgess Shale fauna inhabit?
greatly favored the preservation of the
Studies done by I. A. Mcllreath of Pet- animals' soft parts. As the mud gradualro-Canada and W. H. Fritz of the Geoly compacted and became hard rock the
logical Survey of Canada show that the buried carcasses were flattened and the
animals lived on or in a muddy bottom
soft parts were transformed into thin
where sediments had accumulated at the films of calcium aluminosilicate. In genbase of a gigantic reef. This structure,
eral the films are rather dark, but certain
made up of material secreted by algae,
parts of most specimens are preserved
rose vertically for hundreds of feet from
as highly reflective areas.
Paradoxically, although the animals·
a deep-water basin that was gradually
soft parts are wonderfully preserved,
being filled with sediments. Scattered
outcrops of the reef front can still be signs of rotting after burial can often be
detected. Many specimens arc associattraced for miles across British Columed with a black-stained area, a result of
bia. The bottom waters of the basin
the body contents of the carcass seepwere apparently limited in circulation,
ricn in hydrogen sulfide and poor in ox- ing out into the surrounding mud. In exygen. The various invertebrates flourtreme cases the fossil of a worm consists
ished where the muddy sediments were only of a hollow bag of cuticle because
banked high enough against the reef to practically all the animal's internal orbe clear of the stagnant bottom waters,
gans have been destroyed by decay. In
about 5.Hl feet below sea level.
some worms a subtler indication of deThe reef-front sediments were not sta- cay is the pulling away of body-wall
ble. Studies of the shale by D. J. W. Pi- muscles from the cuticle.
per of Dalhousie University show that
Burial in a mud flow has other imporperiodic slumping resulted in the flow tant effects. For one thing, many of the
of mud into the deeper anaerobic waters
animals came to be buried at all angles;
of the basin. These flows wiped away all the. shale bedding has therefore prethe surface tracks and subsurface bur- served them in a variety of orientations
rows made by the Burgess Shale fauna.
that reveal much more of the animals'
Because the animals trapped in the tor- anatomy than simple horizontal burial
rents of mud died during or shortly after
docs. For another, the fluid sediments
their burial they could not leave new that penetrated between the appendages
traces. This means that the way of life of of animals such as arthropods and poly-

W

chaetes during the turbulent !low of silt
were eventually reduced to thin layers
of shale. Judicious work with a microchisel enables one to remove these fine
layers, thereby revealing further details
of a specimen's anatomy that would
otherwise remain hidden.
he composition of the Burgess Shale
T
fauna upsets the conventional notion of what makes up a typical assemblage of Cambrian animals. The fossils
found at most Cambrian localities arc
the exoskeletons of such arthropods as
trilobites, the shells of various members
of the brachiopod phylum and of such
echinoderms as the extinct plate-shelled
Eucrinoid class. Animals such as these
account for barely 20 percent of the invertebrate genera in the Burgess Shale.
Is it justified, then, lo regard the Burgess Shale assemblage as the Cambrian
norm, at least with respect to the fauna
of deeper waters, and to view lhe other Cambrian faunas as being skewed
by the selective fossilization of animals
with hard parts'.'
Since the Burgess Shale represents a
single environment that has been frozen
for a split second of geologic time. no
firm answer can be given to the question.
Several factors nonetheless suggest that
the Burgess Shale fauna was not untypical of Middle Cambrian times. The
scattered occurrence of species similar
to those from the Burgess Shale in other
Cambrian rocks hints at the existence in
this period of a widespread soft-hodied
fauna. Furthermore, in some Cambrian
fossil assemblages certain rather pcci,-

liar species were able to flourish because
access by sea to the area of deposition
was limited. The Burgess Shale, on the
other hand, lay at the edge of the open
sea and would have been exposed to
colonization by marine larvae floating
in from other areas. This circumstance
adds weight to the hypothesia that the
Burgess Shale fauna approaches the
Cambrian norm.
In this connection it should be noted
that representatives of certain modern
invertebrates that have almost certainly had a long geological history are absent from the Burgess Shale. No species
of the platyhelminth phylum, the flatworms whose living members include
flukes, tapeworms and planarians, are
present. There are also no species of
another worm phylum, the Nemertca,
which includes the modern proboscis
worm, and none of still another, the sipunculid phylum. It may be that such
worms are not represented because the
reef-front environment was not suitable
for them.
of the species found in the
M ostBurgess
Shale can be placed in
the ecological framework of a bottom-dwelling marine community that
thrived on the muddy sea floor between
intervals of slumping. The mud supported an active group of burrowing invertebrates, with priapulid worms predominant. Attached to the sea floor and
growing to various heights were a variety of sponges representing at least 15
genera; they fed on food particles suspended in the water. Actively patrolling
the sea-floor surface or plowing through
the mud in search of food were many
species of arthropods. Certain brachiopods occupied a peculiar niche: they attached themselves to the elongated spicules of one of the sponges, Pira11ia. For
the brachiopods the advantages are obvious: they lived somewhat above the
turbid waters of the sea floor and could
capture food particles such as the sponges fed on at these higher levels.
In addition to this community of fixed
and mobile surface dwellers and burrowers a number of free-swimming species inhabited the waters along the reef
front. Of these animals there arc only
tantalizing glimpses, in the form of rare
specimens buried by chance in the
slumped sediments. The different members of this pelagic fauna probably lived
at different depths; some among them
may have been species swept into the
reef-front area from the open sea.
At most Cambrian fossil localities the
mineralized exoskeletons of trilobites,
the most familiar of all Paleozoic arthropods, are in the majority. In the
Burgess Shale, however, trilobites-with
one exception-are
comparatively unimportant. The exception is O/e11oides.
which is of great significance because in
several specimens the appendages have
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UNDERWATER SCENE where silts slope down from the face of the great reef and the Burgess Shale fauna lind is shown in an idealized reconstruction. No attempt bas bnn made to
show the animall in numben proportional to their fossil abundance- The fauna are identified
by number, startina at the bottom left; oaly about a fifth of the species fossilized in the shale
are shown. Most of the immobile animall of the sea Boor are sponges: Pirania (11), seen with
brachiopods attached to its spicules; Eilfelia (11); the gregarious Choia (15); a gncile species
of Va11xia(5), with a more robust species at the top right, and Chance/loria (17). Three other
immobile animall are Mackenzia (11), a coelentente; Echmatocrin11s(16), a primitive crinoid,
seen attached to an empty worm tube, ancl Dinomischus (I 7), one of the Burgess Shale species
that represent hitherto unknown invertebnte phyla. The burrow-dwelling animals are Prronochaeta (/), a polycbaete worm that fed on food particles In the silt; Burgrssochaeta (1), a second polychaete that captured food with its lone tentacles; Ancala1on (4), a priapulid worm pos-
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sibly ancestral to some modem p-ites;
Ottoia (7). another priapulid, seen at the center feedln1 on the molllMk Hyolithn (6) and at the
ri1ht burrowlns; ~llcirlcia (8). a third priapulld, seen here in a burrow
front end down, aJNI Louisella (9), a fourtll priapulid that Inhabited
a double-ended burrow and undulated its body to dme oxnenated water over its cilia. Peytoia (JO) ii a free-swimmlnc coelenterate
shaped like a pineapple rln1- ne sea-8oor-dwellln1 moD•b In addition to H]Olitlla are Sttndla (JJ), Its soft parts laidden ander "Cb.1nese bat" shells, and Wi-.ria (U), wltll Its coverln1 acales and defenshre spl■ es, lffll llere plowin1 a trail tltroup tile slit. Amons the many
arthropod 1e■ era of tlte sea loor are Yohoi11(J), witll Its diltinctlve
anspincappe1141aces;i\arr,oia (JJ), a■ atypical trlloltite tut retained

some larval characteristics; B11rgnsia (14), with its lon1 tail spine;
Marr'f!lla(JS), whlcll may have swum just above the sea floor; Cana•
daspis (20), u early cnutacean, and Ayshtaia (26), a stubby-legged
animal 1ugestive of tile llvln1 land dweller Peripatlls. Other representatives of ■ ew phyla seen In addition to Dinomiu:hw are Hal/11ci1enia (18). o■e prepuinc to feed o■ a dead worm and two others approachl■I It, and Opabinia (19), see■ liere 1f11Spln1a small wonn with
its sln&le blfnrcated appenda1e. Finally, see■ 1wimmln1 alone at the
top left, ii Pilu,it, (28). the IOk representative of tile chordate phylum In tbil Middle Cambria■ fauaL Pilcoia probably used Its zipa1
array of mUICI• to propel Itself above tile sea floor. Tiae phylum of
chordates lnclud• tile 1ubphyluaa of vertebrates, whlclt evolved later.
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been preserved in detail. O/moides had a
pair of slender antennae in front and a
pair of ccrci. or antennalike structures,
in back. The limbs along the length
of the animal, up to 16 of them, were
all similar in construction. The coxa, a
large unit closest to the body, carried a
battery of ferocious-looking spines. Attached to the coxa were two appendages; one was a filamentous gill and the
other was a walking leg. O/enoides could
seize and shred soft food, such as small
worms, and pass the fragments along to
its mouth. The forward antennae and
the rear cerci no doubt supplied the animal with information about both food
and potential predators. The fact that
the primitive limbs of this trilobite arc
all similar is in marked contra~! to the
arrangement in many fossil and living
arthropods whose limbs arc variously
modified and specialized.
About 40 percent of the Burgess Shale
fauna consists of arthropods. Both in
the number of species and the number
of individual specimens the soft-bodied
representatives of the phylum outrank
the hard-shelled
trilobites. l\fany of
these "nontrilobites" have had their appendages preserved in remarkable detail: some of them must have been effective predators and scavengers. The most
abundant is ,\farrella. an arthropod with
a wedge-shaped head that bore two
pairs of long hornlike spines curving to
the rear. Marre/la sensed the sea-floor
environment with a pair of antennae and
swept food particles toward its mouth
with adjacent feathery appendages. Its
score or more of side limbs were jointed,
and a filamentous gill branched from
each limb .
The next most abundant of the nontrilobites is Canadaspis. All but the hind
part of its body was concealed by a double shell. Careful removal of this covering reveals the underlying appendages.
which are remarkably like those of certain living crustaceans. Still another arthropod was one of the larger predators
of the sea floor. This is Sidney/a. an animal whose distinctive limbs recall those
of the living horseshoe crab, Limu/11s. It
has been possible to identify some of the
gut contents of Sidney/a as being fragments of brachiopod shells, evidence
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UNIQliE A~l!\IALS of the Burgess fauna
include the four seen in the photographs at
the left. At the top is Hal/ucigenia, shown in
the illustration on the preceding two pages.
Second from the top is ,\n:tocari.f, a strramlined animal with conspkuous fin rays. At the
bottom left is AmiI/o,·ia, a gelatinous worm
with prominent fins. Al the bottom right is Dinomi.fChus, the stalked animal al!.o shown reconstruded on the preceding two pages. Each of
these species and sh: or more others represent hitherto unknown phyla of in.,ertebnles.

that this arthropod was able to crush
hard-bodied prey.
Sidneyia was not the largest of the
Burgess Shale arthropods.
The shale
contains the impressions of isolated
large limbs; if they arc in proportion.
they may have belonged to an animal as
much as a meter long. The name A11omalocaris has been assigned to these fossils. which possibly represent one of the
largest of all Cambrian invertebrates.
The most interesting of all the Burgess
arthropods is Aysheaia. an animal with
a pudgy body and stubby limbs. When
Walcott first published a photograph of
this fossil half a century ago, a number
of zoologists wrote to him to point out
how much this Middle Cambrian invertebrate resembled Peripatus, an animal
with eight genera of rclati,·es (comprising two families) in the small class
of onychophores within the arthropod
phylum. Periparus was a land animal
and Ayslteaia was a marine form; nevertheless, Aysheaia surely represents the
kind of ancestor that could have given
rise to such living arthropods as myriapods and insects.
Although some of the nontrilobite arthropods in the Burgess shale. such as
Ayslteaia, are reminiscent of later forms,
most of them cannot be placed in any
recognized group. They have no obvious relatives either among the other
Rurgess Shale species or among the arthropods of later times. Because they exhibit a surprisingly wide array of anatomical features, indicating a high degree of specialization. they are evidence
of a hitherto unsuspected adaptive radiation of arthropods in Cambrian times.
It appears that the numerous stocks that
arose during this period of rapid evol 11tion were mostly unsuccessful. It is interesting to note that the animals that
were to become dominant in later geological history generally have only a minor position in the various Cambrian
faunas; a hypothetical observer would
have been hard-pressed to predict just
which groups had the Hexibility necessary for long-term biological success.
the Burgess Shale animals other
O f than
arthropods
the representatives of six phyla are particularly noteworthy. Among the echinoderms
the
class of holoth urians, the group that
includes the sea cucumbers, was om:e
thought to be widely represented. Now
only one animal, Eldonia. is so classified.
Unlike the great majority of the species
in its class. Eldonia had a jellylishlike
hodv and a pair of oral tentacles. These
animals probably swam through the water in shoals. using their tentacles to capture food. Another Burgess Shale echinoderm, the sea lily Echmatocri1111s.is the
earliest crinoid in the fossil record; as
might he expected, it shows a number of
primitive features.
The species of the coelenterate phy-
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BURGESS SHALE GENERA currently number 119. The percent of the total as.o;ignedto ,arious phyla is indicated in the upper part of this bar chart. Nearly 40 percent of the tolal are
arthropods; only 14 of the 44 arthropod genera are trilobites. Worms other than priapulid.s and
annelids (19 genera) and sponges (18 genera) make up another 30 percent of the total; mollu,k~
are the most poorly represented. In terms of habitat, as the lm,·er set of baH indiutes, more
than 40 pucent of the Burgess Shale animals wandered the ~ea floor and more than JO percent
were rooted in the silt. Most of the burrnwing animals al~o moved freely, although ~ome remained fbl:ed.Burrowers were sli,:htly outnumbered by animal, that ,-.am abo,e the ,ea floor.

most spectacular examples of soft-body
preservation arc to be found: the sctac.
or bundles of fine bristles, that were
these animals' organs of locomotion
have been particularly well preserved
as bright, reflective films in the shale.
One of the polychaetes, Canadia, apparently did not live in a burrow but spent
much of its time swimming close to the
sea floor. Another, Burgessochaeta, was
probably a more typical burrower, taking refuge in the muddy bottom and
searching for food around the burrow
entrance with its long tentacles.
Today the priapulid phylum is of interest only to a handful of specialists.
These worms, however, were an important group in Cambrian times, and two
priapulids present in the Burgess Shale
are particularly noteworthy. One of
them, Ottoia, is the most abundant of the
group. It has been preserved in such detail that muscles are clearly visible and
the gut content of some specimens can
be analyzed. Ottoia fed on two kinds of
shellfishes: brachiopods and hyolithids.
The hyolithids, possibly members of the
mollusk phylum, had a conical shell that
was capped by a protective operculum, or lid, when the animal was fully
TWO PHYLA OF WORMS In the Burgess Shale fauna are the familiar annelids and the less
common prlapulids. A typical Bur1ess Shale annelid is Canadia, a polychaete worm (lop); its
withdrawn. The teeth of Ottoia were not
setae, bundles of fine bristles that were oraans of locomotion, are preserved in detaiL A typical
strong enough to break open the shell,
priapulid worm (bot/om) Is Loui.vt>lla,also reconstructed In illustration on pages 126 and 127,
and so the hyolithids were swallowed
whole and their soft parts were digested as the shells passed through the pritum are among the most primitive of the present, were prominent members of the apulid's gut unscathed. These shellfishmetazoans. For example, in the late Pre- community. They were abundant and es were not Ottoia sonly food. A unique
cambrian fossil assemblage from the varied in form; some species grew on the specimen contains within its gut the
Ediacara Hills the coelenterates pre- sea floor in thickets.
remnants of another worm of the same
dominate. In contrast, the several Burspecies, showing that (as with some livThe various Burgess Shale "worms"
gess Shale coelenterates, some resem- were mainly assigned by Walcott to the ing priapulid worms) Ottoia could be
bling jellyfishes and others resembling
annelid phylum in general and to the cannibalistic.
Parasitologists take considerable in·
sea pens, seem to have played a rather
class of polychaetes in particular. It is
limited role in the community. On the now realized that many of them belong terest in another Burgess Shale priapulid. It is A11ca/agon.which may be ancesother hand, the Burgess Shale sponges, to other phyla. Nevertheless, it is among
the most primitive of all the animals
the polychaete worms that some of the tral to the living group of spiny-headed
worms, the Acanthocephala, that seem
to have been parasites for millions of
years. These parasitic worms have no
gut and absorb nourishment through
their body wall while they are lodged in
the intestine of their host. If evolution is
hypothetically reversed and the worms
are reendowed with the organs necessary for a free-living existence, the reconstructed animal is remarkably like
Anca/agon.
Two other supposed worms, once
considered to be polychaetes, arc Wiwaxia and Pikaia. The body of Wiwaxia was covered with large scales. Long
spines that curved upward and out\\ ard
along the animal's back evidently were
protection against predators. That the
spines actually were protective is indicated by the fact that in some specimens
of Wiwaxia they have been snapped off.
An inhabitant of the sea floor, Wiwaxia
nourished
itself by scraping off fragANCESTRAL ARTHROPOD with a striklnc resemblance to the llvlnc onychopllore hripa•
ments of food with a rasping organ. The
lu., Is thili remarkably presened Invertebrate, A_v.,ht'Qia,
Cambria■ arthropods sucll u Apht'Dill
rasp resembles the radula. or horny
l'Ould have be.a ancestral to sucll lMna memb'ers of that phylum u the ■1yriapods and lnaecu.

toothed tongue, of certain living mollusks. ls Wiwaxia a primitive mollusk? If
it is, the details of its remarkably preserved anatomy will throw new light on
the early evolution of this highly successful phylum of invertebrates.
What about Pikaia. formerly considered a polychaete worm? Soae 30 wellpreserved specimens show a prominent
rod along the animat·s back that appears
to be a notochord, the cartilagelike stiffening organ that gives the chordate phylum its name. In addition to this key anatomical feature the blocks of muscle
in Pikaia form a zigzag pattern that is
comparable to the musculature of the
primitive living chordate Amphioxus
and of fishes. Although Pikaia differs
from Amphioxus in several important
respects, the conclusion that it is not a
worm but a chordate appears inescapable. The superb preservation of this
Middle Cambrian organism makes it a
landmark in the history of the phylum to
which all vertebrates, including man,
belong. There are possible instances
of even earlier chordates from Lower
Cambrian formations in California and
Vermont but none is as rich in detail.

MOLLUSK REPRESENTATIVE, Hyolithes, had a cone-shaped shell that was capped by
a protective lid. One of the burrowing worms, Ottoia, preyed on these mollusks but was not
able to break the shell open. The worm digested Hyolithes' soft parts and excreted its shelL

the most intriguing problem
Perhaps
presented by the Burgess Shale fauna
is the 10 or more invertebrate genera
that so far have defied all efforts to link
them with known phyla. They appear to
be the only known representatives of
phyla whose existence had not even
been suspected. Their origins must lie in
Precambrian obscurity, where the initial
metazoan diversification began. The peculiarity of these novel animals is exemplified by the aptly named Hallucigenia.
This animal propelled itself across the
sea floor by means of seven pairs of
sharply pointed stiltlike spines. Seven
tentacles arose from the upper surface
of the animal's body; at the end of each
tentacle was a pair of strengthened tips.
Did the tentacles gather food? If they
did, did each tentacle act as an individual mouth with a direct connection to the
animal's alimentary canaff There are
more questions than,-.ers, but a valuable clue to the an.rs
behavior is
preserved in a specimen ftonl a Harvard
University collection. There one can see
more than t 5 individual Hal/ucigenia associated with a large worm. There seems
little doubt that, having detected the carcass of the worm, these odd animals had
congregated to scavenge it.
Compared with Hallucigenia a second
unique animal, Opabinia. seems almost
orthodox. Its five eyes were arranged
across its head, so that it was probably
able to avoid predators with ease as it
swam close to the sea floor, steering itself with a vertical tail fin. Opabinia fed
by capturing prey with a grasping organ
that projected forward.
Alternative approaches to problems

PROBABLE MOLLUSK, Wi~ur. witll la cOYerof large scales and array of long protective
spines, wu first placed among the polychaete ,.,_.
of the Burgess Shale. Its rasplike feeding
.....
lhnilar to a mollak'• radula, •uuesndaat it belo■p •• the mollmcaa pllylu■1 instead.
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of functional design are evident among
these unusual invertebrates. For example, for a worm with a nuid-filled body
cavity one problem is that muscular
contraction in one part of the body will
distort the shape of the rest of the body.
In annelid v.orms the problem has been
solved by dividing the body cavi1y into
a series of watertight compartments.
Banffia. a unique Burgess Shale worm.
developed an alternative solution. The
stiffened front half of its body was separated from the more saclikc back half
by a prominent constriction at the midpoint. The constriction appears to have
damped the hydrostatic nuctuations set
up by the locomotor muscles of the
animal's front half, thereby minimizing the distortion of its unstiffened
back half.
Some representatives of new phyla
have been preserved by the dozen. Others. particularly the free-swimming inhabitants of the higher water levels that
would seldom be trapped by slumping
mud, are quite rare. One such animal
is the worm Amiskwia: judging by its
prominent fins, it was probably quite an
active swimmer. Another animal, Necrocaris. a fast-swimming predator, had
enormous eyes and evidently propelled
its streamlined body by rapid lateral
flicks of its body. Prominent dorsal and
ventral fins, stiffened by numerous fin
rays, helped to keep the animal stable as
it was swimming.
Conodonts, or "cone teeth," are enigmatic fossils that resemble tiny teeth;
they are found in formations ranging in
age from the latest Precambrian to the
Triassic, a span of almost 400 million
years. Although they look like teeth,
they cannot have acted as such because
they show no signs of wear. What softbodied animal had conodonts and for
what purpose has long been an unanswered question. Another rare pelagic
invertebrate preserved in the Burgess
Shale, Odomogriphus. may be that animal. The tentacular feeding apparatus
of the animal, another unique representative of a hitherto unknown phylum,
incorporates a set of minute conical objects that appear to be conodonts. Since
conodonts cannot have acted as teeth,
the hypothesis has been advanced that
they were some kind of support for the
feeding tentacles. Was the feeding apparatus of Otlo11togriph11sand of animals
like it the source of the conodonts so
copiously distributed throughout the
Paleozoic and the earliest Mesozoic fossil record? Possibly so.

such that a single phylum seems too
small to hold them all. The adaptive radiation of the Cambrian invertebrates
can he seen as the initial response to the
availability of a very wide variety of
marine ecological niches. Hence many
Cambrian animals seem to be pioneering experiments by various mctazoan
groups, destined to be supplanted in due
course by organisms that arc better
adapted. The trend after the Cambrian
radiation appears to be the success and
the enrichment in the numbers of species of a relatively few groups at the
expense of the extinction of many other
groups.
An additional possibility is suggested
by the Burgess Shale fauna itself. Some
groups of major stature in Cambrian
times, such as the priapulid worms. may
have fared badly against later competi-

tors and only escaped extinction by migrating into marginal niches that were
either unattractive or unavailable to
other metazoans. One such manifestation of movement into a marginal niche
is the scaling down of body size. This
miniaturization may well be how some
priapulids managed to survive. An alter·
native escape route is to become parasitic; the priapulids that appear to have
given rise to the parasitic spiny-headed
worms could be an example of the alternative. In any event the Burgess Shale
fauna affords both a marvelous glimpse
of evolution in action during this brief
interval of Middle Cambrian times and
a stern reminder of how impoverished
and distorted the fossil record is. The
study of these soft-bodied animals illuminates many hitherto unsuspccied aspects of the history of life.

STIFFENING ROD, or notochord, runs partway along the back of the early chordate Pikaia.
The animal's head, seen in more detail in the illustration below, is at the right. The pattern of
its musculature resembles that of fishes and of the living primitin chordate Amphio.ru.<.A reconstruction of this free-swimming chordate appears in the illustration on pages 126 and 127.

As more is learned about the Burgess

£\. Shale fauna the picture of Cambrian life will gain a new perspective. particularly with respect to the explosive
evolution of the metazoans. For example, the wide range of arthropods, with
their distinctive and different groupings
of anatomical characteristics, is already

FRONT END of Pikaia is seen enlarsect in this photograph, makln1 visible the animal's pair
of sensory tentacles and behind them a short row of s111allappenda1es. Earlier Cambrian formations preserve the remains of possible chordates. but none compare witll Pik11i11in detaiL
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State
Party
having
with the Convention:

received

submitted
CANADA

the
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Summary prepared
by IUCN (March
submitted
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tlJ.is nomination
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on the
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and all documents
presented
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of
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1.

LOCATION,

and British

2.

JURIDICAL DATA,

Provinces

of Alberta

Columbia,

Canada.

Owned by Government
of Canada,
legally
administered
by Parks Canada under the
National
Parks Act.
A small area of what was to become Banff national
park
was established
in 1885.
To this
reserve
of 26 sq km around the Hot Springs
at Banff additional
lands were added to give its present
size of 6641 sq km.
Yoho National
Park was added in 1886 and is now 1313 sq km in size.
Park
initiatives
in Jasper
began in 1907 and today
the park
is 10,878
sq km.
Kootenay Park was added in 1930 and its present
size is 1378 sq Jan.
3.

IDENTIFICATION,

The property
consists
of . four
contiguous
national
parks
-- Banff,
Jasper,
Kootenay
and Yoho.
Total
size
is 20,210
sq 1cm. Together,
these
four parks
comprise
within
their
boundaries
the most outstanding
natural
features
of the
Rocky Mountain
Biogeographical
Province
of North
America.
The area
is
extremely
rugged,
largely
unmodified
by man and mountainous
with many peaks
above 4000 m and local
relief
up to 2135 m.
Geological
formations
are
composed of highly
faulted,
folded
and uplifted
sedimentary
rocks.
All four
geological
divisions
of the
Rocky Mountain
chain
are
represented
in the
parks.
There are several
icefields
and hundreds
of remnant
valley
glaciers.
Glacial
lakes,
numerous
waterfalls,
extensive
limestone
cave systems,
fossil
beds,
deeply
incised
canyons,
hot springs,
and underground
rivers
are other
physical
features.
The four parks
are aligned
along
the continental
divide
which marks the hydrographic
apex of North America
separating
the drainage
basins
of the Arctic,
Pacific,
and Atlantic
oceans.
The area has a continental
climate
of the western
interior
of North America
with long,
cold winters
and short,
cool summers.
Major air masses
affecting
the area originate
in the Pacific
and in the Arctic.
Mountain
topography
has
strong
effects
on microclimate.
January
and July mean daily
temperatures
are
-12·7°c
and 15"6°C
respectively.
Mean annual
total
precipitation
varies
from 380 mm at lower
elevations
to 1250 mm in areas
along
the continental
divide.
Three vegetation
zones occur depending
on altitude
-- montane,
subalpine,
and
alpine.
Included
are wetlands,
dune areas,
extensive
coniferous
forests
and
alpine
meadows.
About one third
of the total
area
is unvegetated
exposed
rock, colluvial
material,
glaciers
and permanent
snowfields.
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Wildlife
resources
are typical
of the Rocky Mountains
and include
56 species
of mammals, 280 species
of birds
and 8 species
of amphibians
and reptiles.
A
population
estimate
of 200 grizzly
bears
still
remain.
One species
is listed
as "vulnerable"
in the IUCN Red Data Book, the grey wolf.
Historical
use by North American
indians
occurred
in isolated
locations
from
10,000
B.C.
European
exploration
began with
the fur trade
era in the 1800s
and rapidly
expanded
during
construction
of intercontinental
transportation
through
the area.
In 1885 a park reserve
was established
near the Hot Springs
in Banff which became Rocky Mountains
Park in 1887.
Access
and facility
development
in the
form of railways,
transcontinental
4-lane
highways,
townsites,
and alpine
ski areas
allow
some 9 million
visitors
annually
to use the area.
Some 10,000
people
reside
permanently
in the two
t9wnsites
of Banff
and Jasper.
Eight
provincial
parks
and wilderness
areas
act as buffer
zones to the Federal
lands.
4.

STATE OF PRESERVATION/CONSERVATION,

Mineral
and forest
exploitation
and hunting
was allowed
in the area prior
to
World War I and one hydro
development
thereafter.
Resource
extraction
since
then has been limited
to occasional
culling
of excess
herbivore
populations
and removal
of some timber.
Although
tourism
and transportation
facilities
are well developed,
some 90% of
the total
property
remains
as undisturbed
wildland
with access
only by foot or
by horseback.
Development
projects
are subject
to the Federal
Environmental
Review Assessment
Process
which has conducted
impact
statements
of road and
railway
construction
projects.
The four
parks
together
comprise
a contiguous
unit
and although
separate
administration
they
are
coordinated
through
a regional
management
plan
for
each
park
is
in preparation
and will
be
1985.
In total
the four
parks
have 750 man-years
of personnel
million
allocated
to them.
5.

JUSTIFICATION

The Canadian
provides
the
property,
a)

cultural

b)

Natural

( i)

each has a
office.
A
completed
in
and us $17

FOR INCLUSION ON THE WORLDHERITAGE LISTa

Rockies
nomination,
following
justification

property

--

not

as

presented
by the
for
designation

Government
of Canada,
as a World
Heritage

applicable

property

Earth's
evolutionary
which was declared
one of the world's

history.
The
a World Heritage
most significant

area
incorporates
Site
in 1981
fossil
sites.

(ii)

On-going
geological
processes.
The
features
and processes
relating
to
glaciers,
moraines,
hanging
valleys,
plant
succession.

(iii)

Exceptional
natural
for its scenic
values

(iv)

Habitats
undisturbed
vulnerable

beauty,
The
and attracts

of

the
is

Burgess
Shale
considered
as

site
includes
the
full
glaciation
icefields,
striations,
and pioneer

Canadian
millions

range
of
cirque
stages
of

Rockies
landscape
is known
of visitors
for this
reason.

rare
and
endangered
species.
habitats
support
wildlife
typical
species
occurs.
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and

Diverse
vegetation
to
the
region.

and
One

I
WORLDHERITAGE NOMINATION-304

l.

CANADIANROCKIES

(CANADA)

DOCUMENTATION
i)
ii)
iii)

iv)
2.

IUCN TECHNICAL EVALUATION

Nomination
form and map
IUCN Data Sheets for Banff,
Jasper,
Kootenay and Yoho National
Parks
consultations,
Dr. v. Geist,
or. J. Marsh
Literature
Consulted,
numerous references
as cited
in data sheets.

COMPARISONWITH OTHER AREAS

The property
includes
the largest
complex of national
parks in any one area of
the
Rocky
Mountains
Biogeographical
Province
of
North
America.
The
combination
of natural
features
and superlative
scenery
that
are contained
within
this
complex
are
unsurpassed
anywhere
in
the
Province.
several
features
of particular
significance
are
found
nowhere
else
(the
Burgess
Shales,
Castleguard
Caves,
Columbia
Icefield,
and
the
Maligne
Valley).
Historically,
the site
includes
the area
at Banff
that
was Canada's
first
national
park.
The area differs
greatly
from the other World Heritage
Site in
the Rocky Mountain
region,
Yellowstone
National
Park,
which is basically
a
volcanic
plateau
containing
many thermal
features.
Other comparable
areas
are
found in the mountain
blocks
of the northern
interior
of British
Columbia but
none have the collection
of values
found within
the nominated
site
and none
have the measure of protection
afforded
by national
park status.
3.

INTEGRITY

The area contains
the headwaters
of major river
systems
and, combined with its
large
size,
associated
provincial
park
buffer
zones,
and
diversity
of
habitats,
maintains
a high measure
of ecological
integrity.
The political
boundaries
are firm and unlikely
to be modified.
Some winter
range grazing
land outside
the eastern
margin of the area is used
by ungulate
populations
in the park.
Although
sport
hunting
of these
animals
on their
winter
range
takes
place,
this
is not a serious
depleting
factor,
More serious
are periodic
poisoning
progranunes
carried
out by local
ranchers
which have
reduced
wolf populations
as well
as other
non-target
species.
Adjacent
to
the
western
margins
of
the
area
major
forestry
and
hydro-developments
are in process
which are providing
increased
human access
to some of the wilderness
zones of the parks.
Inside
the boundary
of the parks
there
are a number of localized
sites
that
have
been
significantly
modified
for
tourism
or transportation
purposes.
These are contained
within
defined
intensive
use development
zones
and are
subject
to elaborate
environmental
assessments,
over 90 percent
of the site
remains
as undisturbed
natural
wildland.
4.

ADDITIONAL COMMENTS

a)

Inclusion
of Burgess
Shale Site.
This small specific
feature
is included
within
the nominated
area although
it was included
on the World Heritage
List in 1980.
The site
itself
is a very limited
area within
Yoho National
Park and is only one of many natural
features
of the Canadian
Rockies
nomination.

9

I
b)

Comprehensiveness
of nomination.
Although
the
nominated
site
is
of
substantial
size
(only four existing
World Heritage
Sites
are larger),
it
should be noted that only Federal
national
park land is included.
Several
of the
most outstanding
features
of the
Canadian
Rockies
(e.g.,
Mt.
Robson,
Mt. Assiniboine,
Kananaskis,
Fortress
and Cummins Lakes,
and a
large
portion
of
the
Columbia
Icefield),
lie
in
provincial
lands
immediately
adjacent
to the national
parks.
Although
Parks
Canada
contacted
the
Provincial
authorities,
no
consideration
of these
additional
inclusions
was made.
Consequently
several
of the most outstanding
features
of the
Canadian
Rockies
are
missing
in the nomination.

5.

EVALUATION

Tne Canadian
Rockies nomination,
including
the four contiguous
national
parks,
contains
the majority
of the outstanding
physical
and biological
features
of
the Rocky Mountain Biogeographical
Province.
Classic
illustrations
of glacial
geological
processes
(criteria
ii)
are
found
here
as well
as exceptional
natural
beauty
(criteria
iii) .
As the
Burgess
Shale fossil
site
is part
of
the area it also meets criteria
(i).
Management plans
for each park are now
being drafted
and the total
area is under an effective
management regime.
6.

RECOMMENDATION

The site
meets three
criteria
for World Heritage
recognition
and should
be
added to the List.
The Committee may wish to urge the Canadian
authorities
to
consider
adding
several
of the adjacent
outstanding
provincial
lands
to the
site,
such as those mentioned
in 4(b) above.
IUCN further
recommends that,
if
the nomination
is approved,
the Burgess
Shale Site be incorporated
as part of
the
Canadian
Rockies
proper~y.
This
will
require
an agreement
with
the
Government
of Canada on the name of this
property,
which could
read
"The
Canadian Rockies inc'iuding
the Burgess Shale Site".
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3.

THE CANADIAN ROCKIES
1 Miette Hot Springs
2 AthabascaRiver Sand Dunes
3 Maligne Canyon
4 Mt. Edith Cavel!
5 AthabascaFalls
6 Columbia lcefields
7 CastleguardCaves
8 BurgessShale
9 Spiral Tunnel
1O Castle Mountain
11 Vermilion Pass
12 SunshineMeadows
13 Johnston Canyon
14 Mt. Rundle
15 Caveand BasinHot Springs
16 Sinclair Canyon
17 Radium Hot Springs
18 Twin Falls
19 Takakkaw Falls
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CANADA - Alberta
NAME Jasper

National

Park

MANAGEMENTCATEGORY II
Part

of the

BIOGEOGRAPHICAL PROVINCE

(National

Park)

Canadian

Rockies

1.19.12

GEOGRAPHICAL LOCATION In Alberta
Mountains,
centred
around Jasper
116°50 1 -119•32 1 w

(Rocky

World

Heritage

site

Mountains)

on the eastern
edge of the
township.
52°05'-53°28'N,

Rocky

DATE AND HISTORY OF ESTABLISHMENT Created
a national
park in 1930.
First
protected
as Jasper
Forest
Park (1,295,000ha)
in 1907.
Accepted
as a World
Heritage
Site
(in combination
with Kootenay,
Banff and Yoho national
parks)
in 1984.
AREA 1,087,B00ha:
contiguous
to Banff National
south-east,
and two British
Columbian
provincial
Component of the Canadian Rockies
World Heritage
LAND TENURE
ALTITUDE

Federal

Park (664,076ha)
to
parks to the west.
Site.

the

Government

l,058-3,747m

(Mount Columbia)

PHYSICAL FEATURES The park stretches
from the Continental
Divide
to the
eastern
Front Ranges of the Rocky Mountains,
which were formed 75 million
years
ago.
Some of the exposed
rocks
in the park date back over 500
million
years.
Major peaks include,
Columbia
(3,747m),
the Twins (3,684
and 3,559m),
Alberta
(3,619m),
King Edward (3,475m),
Fryatt
(3,361m),
Brazeau
(3,470m),
Poboktan
(3,323m)
and sunwapta
(3,315m).
A small area in
the south-eastern
portion
of the park along the southesk
River
is the only
protected
example of the rounded
rolling
hills
of the Foothills,
the
easternmost
extension
of the Rockies.
Beds of Palliser
limestone
form the
great
cliffs
at Roche Miette
and the Palisades.
Some spectacular
peaks
~ave been carved
by glaciation
and several
active
glaciers
(Angel,
Dome,
.thabasca
and Saskatchewan)
continue
to create
new land forms.
The
Columbia
ice field,
covering
37,500ha,
is the most spectacular
of its kind
in Canada.
Alpine
and rock barrens
cover
some 10,400ha
at higher
altitudes.
The Athabasca
River
is the major waterway
flowing
south-north
along the central
broad,
flat
valley
which runs the length
of the park.
It
originates
in the Columbia
Icefield
and is fed by numerous
tributaries
draining
the surrounding
mountains.
There are also numerous
lakes
filled
by glacial
meltwater
collecting
in the valleys
gouged out by the glaciers.
They include
Maligne,
Amethyst
and Brazeau.
Other notable
features
are the
mineral
hot springs
of Sulphur
Creek (Miette
Hot Springs);
Medicine
Lake,
which drains
via an underground
river
into the spectacular
Maligne
canyon;
Maligne
Lake, which is the largest
glacier-fed
lake in the Canadian
Rockies;
and Angel Glacier
on the slopes
of Mount Edith cavell
(3,363m).
Infobase

produced

by WCMC, January

1992

CANADA- British

Columbia

NAME Yoho National

Park

MANAGEMENTCATEGORY II
Part

of the

(National

Park)

Canadian

Rockies

BIOGEOGRAPHICAL PROVINCE

1.19.12

(Rocky

World

Heritage

Site

Mountains)

GEOGRAPHICAL LOCATION Rocky Mountains
in British
Kootenay
and Banff National
Parks.
51°06'-51°39'N,

Columbia,
adjoining
ll6°13'-116°45'W

DATE AND HISTORY OF ESTABLISHMENT 1886.
Accepted
as a World Heritage
Site
(in combination
with Jasper,
Kootenay
and Banff national
parks)
in 1984.
AREA

131,313ha

LAND TENURE Government
ALTITUDE

of

Canada

1,036-3,562m

PHYSICAL FEATURES Representative
of both the western
and eastern
Main
Ranges of the Rocky Mountains:
heavily
faulted,
rigid
uplifted
blocks
underlain
by quartzite.
Many of the older
rocks
are rich
in fossils,
including
those
of the Burgess
Shale
(Cathedral
Formation);
an exquisite
assemblage
of soft-bodied
fossils,
some remarkably
preserved.
Fossils
are
significant
in that
they portray
a view of Middle Cambrian
evolution.
There is a notable
laccolith
at the south end of the park and a natural
bridge
spanning
the waters
of the Kicking
Horse River.
Kicking
Horse River
has been designated
a Canadian Heritage
River,
recognising
the significance
of physical
processes,
cultural
and recreational
importance.
Other
features
include
the 380m Takakkaw Falls,
Laughing
Falls
and Twin Falls.
CLIMATE January
and July mean daily
respectively.
Mean annual
precipitation

temperatures
are
is 690mm.

-10.7°C

and

13.6°C

EGETATION There is a rich
and varied
plant
life.
Middle and lower
altitude
communities
are representative
of the montane ecoregion,
with
Douglas
fir Pseudotsuga
menziesii
and white spruce
Picea glauca
the
dominant
species.
Higher
elevations
are characteristic
of the sub-alpine
and alpine
ecoregions,
forested
with Engelmann's
spruce
P, engelmannii,
alpine
fir Abies lasiocarpa,
larch
L. lyallii
and limber
pine Pinus
flexilis.
Alpine
meadows have a variety
of heaths,
grasses,
sedges
and
forbs.
Species
of interest
include
Rhododendron
spp.,
dwarf birch
Betula
glandulosa
and alpine
bearberry
Arctostaphylos
rubra.
Areas of special
interest
include
Emerald Lake, with species
typical
of the
Pacific
floristic
element;
western
red cedar Thule plicata,
western
hemlock
Tsuga heterophylla
and western
yew Taxus breyifolia,
all of which are at
the extreme
easternmost
extent
of their
range.
Lower Ice River and Kicking
Infobase

produced

by WCMC, January

1992

Horse

valleys

have

extensive

wetland

areas.

FAUNA Characteristic
mammals of the alpine
tundra
include
pika Ochotona
princeps.
hoary marmot Marmota caligata
and mountain goat Oreamnos
americanus.
Mammals of the forest
include
hare Lepus canadensis,
red
squirrel
Tamiasciurus
hudsonicus,
porcupine
Erethizon
dorsatum,
black bear
Ursus americanus,
grizzly
bear ursus
arctos
horribilis,
wolverine
Gulo gulc
luscus,
cougar
Pelis
concolor,
lynx F. lynx canadensis.
Ungulates
include
moose Alces
alces,
elk Cervus elaphus,
mule deer Odocoileus
hemionus
and white-tailed
deer Odocoileus
virginianus.
Recent
increases
in the sighting
of timber
wolf Canis lupus.
Some 145 recorded
bird species
including
white-tailed
ptarmigan
Lagopus leucurus,
northern
three-toed
woodpecker
Picoides
tridactylus,
grey jay Perisoreus
canadensis,
Bohemian waxwing Bombycilla
garrulus
and mountain bluebird
sialia
currucoides.
CULTURAL HERITAGE

No information

LOCAL HUMAN
POPULATION
VISITORS AND VISITOR FACILITIES
Approximately
1.1 million
visitors
per
year,
five campgrounds,
three
for tents/RVs
- 262 sites;
two for tents
- 65
sites;
also one group tenting
area and one winter
camping area.
Visitor
services
are available
at Field,
BC, a community
of 250 residents
inside
the park.
Three roadside
commercial
accommodation
facilities
- 152 units
and two backcountry
lodges
accommodating
74 people,
considerable
backcountry
overnight
use (19,200
visitor
nights
in 1984-85)
and day use,
particularly
in the popular
Lake O'Hara and Yoho Valley
areas.
SCIENTIFIC
and studies
fossils

RESEARCH AND FACILITIES
Ecological
land classification
of internationally
significant
Burgess
Shale soft-bodied

studies

CONSERVATION MANAGEMENT Guided by the 1988 Yoho National
Plan,
which places
a priority
on the protection
of heritage

Park Management
resources.

MANAGEMENT
PROBLEMS Trans-Canada
~nd yarding
facilities
at Field

Spiral

STAFF

96.77

man-years

BUDGET US$718.5

- 65 full-time

O&M (G&S);

LOCAL ADMINISTRATION
VOA lGO

$2,422.9

Superindendent,

Highway

CP Railway

produced

by WCMC, January

Tunnels

employees.

O&M(Salary)
Yoho National

REFERENCES
Canadian
Parks·service
(1988).
Yoho National
Western
Region,
Calgary.
Coen, G.M. and Kuchar,
P. (1982).
Biophysical
of Yoho National
Park,
British
Columbia,
Unit,
Agriculture
Canada,
Edmonton.
Infobase

with

1992

Park

Park,

Box 99,

Management

Field,

Plan.

(Ecological)
Inventory
Canada.
Alberta
Soil Survey

BC

CLIMATE Mean monthly temperatures
July.
Mean annual precipitation

are -12.2°c
is 508mm.

in January

and 15.6°C

in

VEGETATION A series
of vegetation
zones occur at different
altitudes.
Valleys are heavily
forested
with conifers,
the main communities
being
dominated by lodgepole
pine Pinus contorta
(which invades after
fire),
occupying some 168,000ha,
and white spruce Picea glauca covering
27,SOOha.
Along the rivers,
forest
communities
of aspen Populus tremuloides
(700ha)
and poplar Populus balsamifera
occur.
Some lower and drier slopes support
Douglas fir Pseudotsuga
rnenziesii
forest
(500 ha), while spruce-fir
Picea
engelmanii-Abies
lasiocarpa
forest
occupies
232,SOOha near the timberline.
Small areas of black spruce Picea mariana cover about 120ha.
Above the
timberline
open alpine meadows cover 50,000ha and support communities
dominated by arctic
species
such as heath cassiope
tetragona,
mountain
avens Dryas integrifolia
and willow Salix arctica.
Noteworthy herbaceous
species
include
Heuchera glabra,
Lupinus nootkatensis,
Galium palustre
and
Dryopteris
phegopteris.
FAUNA Marmot Marmota caligata,
bighorn sheep ovis canadensis
and pika
Ochotona princeps
are typical
of higher elevations
and moose Alces alces,
mule deer Odocoileus
hemionus.
caribou Rangifer
tarandus
(woodland form)
and beaver Castor canadensis
occur in the valleys.
Carnivores
include
timber wolf Canis lupus (V), grizzly
bear ursus arctos
horribilis,
wolverine
Gulo gulo luscus,
badger Taxidea taxus,
lynx Lynx lynx canadensis
and cougar Pelis concolor.
About 200 species
of birds have been identified
in the park, including
Clark's
nutcracker
Nucifraga
columbiana.
CULTURALHERITAGE Several transient
Indian campsites
and workshops,
dating
back some 3,000 years,
have been excavated
within the park and an ancient
quarry just outside
the boundaries
was the source of flint-like
quartz used
for tools and arrow-heads.
The first
Europeans reached the area in the
early 1800s and the trading
post established
by Jasper Hawse has been
restored
as an historical
monument near Jasper township.
LOCAL HUMANPOPULATION Jasper town, with a population
of 3,732,
the junction
Highway 16 and 93 in the centre
of the park.

lies

at

VISITORS ANDVISITOR FACILITIES 1,937,436
visitors
were recorded
in
_981-82.
The park contains
1,752 campsites
(of varying standards)
in 12
front-country
campgrounds and 200 sites
reserved
for group tenting.
In
addition,
there are over 100 designated
back-country
campsites.
There is
accommodation
for about 4,500 visitors
in the town of Jasper,
and a
well-developed
network of marked hiking trails
and cross-country
skiing
routes
(some 1,000km).
Permits must be obtained
for overnight
stays along
trails.
There are information
centres
in Jasper town and the Columbian
Icefield.
SCIENTIFIC RESEARCHANDFACILITIES Studies
of fire ecology,
grizzly
bear
biology and ecology,
insect
taxonomy, glaciology,
alpine flora,
fossils
and
stratigraphy,
wildlife
diseases
and hydrology
and an aquatic
resources
survey.
Infobase

produced

by WCMC,January

1992

CONSERVATION MANAGEMENT Resource
protection
takes
precedence
over visitor
use and facility
development
where conflicts
occur.
Park resources
are
managed on an ecological
basis;
coordinating
management
efforts
with the
other
parks in the four-park
block and with adjacent
lands.
There are
warden stations
at the Sixth
Bridge
on the Maligne
Road (headquarters),
Poboktan
(winter)
and various
locations
in the backcountry.
Sport fishing
is considered
compatible
with the proper
management
of natural
zones.
Zoning is as follows:
Zone I: Special
preservation
<1%; Zone II;
Wilderness
98% (wilderness
area boundaries
and acceptable
levels
of use and
development
are designated
by legislation);
Zone III:
Natural
Environment
<1%; Zone IV: Outdoor
Recreation
<1%; Zone V: park services
<1%.
MANAGEMENTPROBLEMS Some disturbance
inevitably
results
from the high
level
of tourism
in the park,
with the permanent
townsite
of Jasper,
skiing
facilities
and use of fishing
powerboats
on designated
lakes.
Littering
by
hikers
and the problems
of garbage
disposal
at the major campsites
attracts
the wildlife
and is known to have changed
the feeding
patterns
of bears.
Tourism and transportation
usage is confined
to the Intensive
Use (Park
Services)
zone and is subject
to elaborate
environmental
assessments.
The
Yellowhead
Highway,
other
main roads and a major railway
cross
the park.
Sport hunting
of ungulate
populations
on adjacent
provincial
lands
is not a
serious
depleting
factor.
STAFF

222 man-years

BUDGET US$9,901,000

- 137 full
for

time

operation

LOCAL ADMINISTRATION Superintendent,
Box 10, Jasper,
Alberta
JOE lEO

employees
and maintenance
Jasper

National

1982-83
Park,

Parks

Canada,

REFERENCES
Canadian
Parks Service
(1988).
Jasper
Park Management
Plan.
Canadian
Parks Service,
Western
Region,
Calgary,
Alberta.
Holland,
w.o. and Coen, G.M. (eds) (1982).
Ecological
(Biophysical)
Land
Classification
of Banff and Jasper
National
Parks.
Vol I: summary and
Vol. II: soil and vegetation
resources.
Alberta
Institute
of Pedology
Publication
SS-82-44.
Edmonton.
~aidlaw,
T.F.
(1971).
The black
spruce
(Picea
mariana)
vegetation
of Banff
and Jasper
National
Parks.
MSc Thesis,
University
of Alberta,
Edmonton.
Northern
Forest
Research
Centre
(1980).
Biophysical
land classification
studies
of Jasper
National
Park.
Parks Canada tourist
information
leaflets
Porsild,
A.E. (1959).
Botanical
excursions
to Jasper
and Banff National
Parks, Alberta.
Publ.
Nat. Mus. Can.
Scace
Robert
(1973).
Banff,
Jasper,
Kootenay
and Yoho:
an initial
bibliography
of the contiguous
Canadian Rocky Mountai~ National
Parks.
stringer,
P.W. (1973).
An ecological
study
of grasslands
in Banff,
Jasper
and
waterton
Lakes National
Parks.
can. J. Bot. 51: 383-411.
stringer,
P.W. and La Roi, G.H. (1970).
The Douglas
Fir Forests
of Banff
and
Infobase

produced

by WCMC, January

1992
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CANADA - Alberta
NAME Banff

National

Park

MANAGEMENTCATEGORY II
Part

(National

of a World

BIOGEOGRAPHICAL PROVINCE

Park)

Heritage

1.19.12

GEOGRAPHICAL LOCATION Alberta.

Site
(Rocky

(Criteria

i,

ii,

iii)

Mountains)

50°42'-51°55'N,

ll5°10'-ll7°18'W

DATE AND HISTORY OF ESTABLISHMENT 1885 as a park reserve
(2 600ha) around
the Cave and Basin mineral
hot springs.
Formally
established
in 1887 as
Rocky Mountains
Park (67,JOOha),
Canada's
first
national
park,
under the
Rocky Mountains
Park Act.
Named as Banff National
Park (669,SOOha)
in 1930
under the National
Parks Act.
Deletion
of 5,400ha
in 1949.
Accepted
as
part of the World Heritage
Site,
Canadian Rockies,
in 1984.

ARM

664,109ha.
Contiguous
to Jasper
north-west.
Stretches
240km along the
Divide.
LAND TENURE Government
ALTITUDE

National
eastern

Park
slope

(l,087,800ha)
to
of the Continental

the

of Canada

1,383-3,628m

PHYSICAL FEATURES The Main and Front Ranges of the Rocky Mountain
landscape
were formed 75 million
years
ago and modified
by folding,
faulting
and glaciation.
Essentially,
there
are three
parallel
ranges.
Features
include
several
still
active
glaciers,
mineral
hot springs
of
Sulphur
Mountain and Johnston
canyon,
and the so-called
hoodoos
or
erosion-carved
pinnacles.
Alpine
and rock barrens
cover 113,000ha.
The
Columbia
Icefield
(37,SOOha),
the largest
icefield
in the North American
sub-arctic
interior,
spans the Continental
Divide
and the boundary
between
Banff and Jasper
national
parks.
The area serves
as headwaters
and
contributes
significant
flow volumes
to three
major river
systems:
North
Saskatchewan,
Athabasca
and Columbia.
Associated
with the icefield
is the
Castleguard
cave system which is a modern sub-glacial
karst
system and
there
is also a great
density
of sinkholes.
CLIMATE Mean temperatures
annual
precipitation
is

are -12.2°c
508mm.

in January

and

15.6°C

in July.

Mean

VEGETATION Plant
life
in the park reflects
the wide range of climatic
conditions
found at different
altitudes.
Valleys
are dominated
by dense
lodgepole
pine Pinus contorta
forest
occupying
192,000ha
and further
up the
slopes
stands
of Douglas
fir Pseudotsuga
menziesii
forest
cover some SOOha.
The principal
sub-alpine
forest
community
is Engelmann
spruce
Picea
engelmanii,
covering
162,000ha.
Alpine
meadows occupy 25,000ha
above
2,ooom consisting
of a wide diversity
of alpine
species
including
Dryas
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hookeriania.
Kobresia bellardii,
Phyllodoce
glandulifolia,
Antennaria
~anata,
Salix arctica
and carex nigricans.
Less extensive
forest
types
include aspen forest
Populus tremuloides,
white spruce forest
Picea glauca
and willow scrub Salix spp.
FAUNA Rocky Mountain goat oreamnos americanus
and bighorn sheep~
canadensis
are typical
of the higher alpine pastures;
elk Cervus elaphus,
white-tailed
deer Odocoileus
virginianus
and mule deer o. hemionus are
typical
of meadows in the forest
zone; and moose Alces alces occur in
valley bottoms.
Predators
include
timber wolf Canis lupus (V), grizzly
bear Ursus arctos
horribilis
and cougar Felis concolor.
The area has a wide variety
of bird
species
but distribution
is thin except in favoured areas such as the
Vermilion
Lakes.
Lakes and streams contain
6 salmonid species
including
eastern
brook trout,
cut-throat,
rainbow and brown trout.
CULTURALHERITAGE No information
LOCALHUMAN
POPULATION No information
VISITORS AND VISITOR FACILITIES Approximately
8 million
people pass
through the park each year.
About 3.3 million
stop to use the park.
is one town (Banff) and one visitor
centre
(Lake Louise) with a total
capacity
of about 8,000 overnight
visitors
and almost 2,500 campsites
within the park, and 1,575km of hiking trails.

There

SCIENTIFIC RESEARCH
AND FACILITIES Research includes
a comprehensive
wildlife
monitoring
programme, water quality
monitoring,
as well as fire
and vegetation
management pgorammes.
In addition
to these ongoing
programmes,
research
projects
include
an assessment
of the twinning
of the
Trans-Canada
Highway on wildlife,
black bear research,
sunshine
summer use
monitoring
and glaciology
by other agencies.
CONSERVATIONMANAGEMENTThe recently
approved Banff Park Management Plan
(1988) guides the protection,
use, development
and management of the park.
An emphasis is placed on protecting
natural
and cultural
resources.
Zoning
is as follows:
Zone 1 (Special
preservation)
covers approximately
4% of
the park area; Zone 2 (Wilderness)
approximately
93%; Zone 3 (Natural
Environment);
Zone 4 (Outdoor Recreation)
approximately
1% and Zone 5 (Park
Services)
<1%. Sport fishing
is permitted.
MANAGEMENT
PROBLEMS
The Trans-Canada
highway, other main roads and a major
railway pass through the park.
There is a permanent town with associated
facilities
(population
8,000) and a service
centre at Lake Louise
(population
1,000).
There are high rates
of visitation
and backcountry
use.
Bear-proof
containers
in campgrounds and subsequent
haulage of
garbage to dumps outside
the park effectively
limits
bear-garbage
problems.
stocking
of fish species
continues
on a limited
scale in a few
front-country
lakes.
Poaching of trophy animals,
and to some extent as a
source of food, continues
to be a minor problem.
Boundaries
are being
defined by law to control
expansion
of the three downhill
ski areas and the
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produced

by WCMC,January

1992

Banff townsite.
area of the park.

Zoning

STAFF

man-years

335 total

BUDGET US$ 9,989,792

limits

for

most

tourist

- 218 full-time
operation

LOCAL ADMINISTRATION Superintendent,
Box 900, Banff,
Alberta
T0L OCO.

facility

to

a smal:

employees.

and maintenance
Banff

development

National

in

1987-88.

Park,

Parks

Canada,
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1 Miette Hot Springs
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.3MaligneCanyon
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13 JohnstonCanyon
14 Mt. Rundle
1S Caveand Basin Hot Springs
16 SinclairCanyon
17 RadiumHot Springs
18 Twin Falls
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Convention

concernant

la protection

du Patrimoine

mondial,

culturel

et naturel

PROPOSITIOND'INSCRIPTION SUR U. LISTE DU PATRIMOINEMONDIAL
No~:

LES ROCHEUSESCANADIENNES

N° d'ordre

304

Date de reception

Etat partie ayant presente
la Convention
CANADA

la proposition

par le Secretariat
d'inscription

Resume etabli
par l'UICN (mars 1984) a partir
presentee
par le Canada. Le document original
a l'appui de cette proposition d'inscription
du Bureau et du Comite.

I.

LOCALISATION: Provinces

2.

DONNEESJUR!DIQUES :

de l'Alberta

du bien

: 23.12.83
conformement

a

de la proposition
d'inscription
et toutes les informations
communiquees
pourront etre consultes
aux reunions

et de la Colombie britannique

(Canada).

Propriete
du Gouvernement canadien,
ce bien est officiellement
administre
par Pares
Canada en vertu de la loi sur les pares nationaux.
Une reserve,
embryon de ce qui
allait
devenir le Pare national
de Ban££, a ete cree en 1885. Elle couvrait
26 k.m2
autour des sources thermales de Banff ; avec les terres
qui lui ont ete ajoutees,
le pare atteint
actuellement
la superficie
de 6.641 km.2. Le Pare national
de Yoho
a ete cree en 1886 et represente
maintenant
une superficie
de 1 .313 km2. A Jasper,
les premieres mesures ont ete prises en 1907 et le pare atteint
aujourd'hui
10.878 km2
Le Pare de Kootenay, qui a ete cree en 1930, couvre actuellement
l .378 km2.
3.

IDENTIFICATION :

Il s'agit
de quatre pares nationaux contigus - Ban££, Jasper, Kootenay et Yoho d'une superficie
totale de 20.210 km2. Consideres
globalement,
ces quatre pares
presentent
les caracteristiques
'naturelles
les plus exceptionnelles
de la Province
biogeographique
"Montagnes Rocheuses".
Cette region est extremement accidentee,
en
grande partie
intacte
et montagneuse avec de nombreux pies depassant 4.000 metres et
un relief
atteignant
en !IlOyenne 2. 135 m. Les formations
geologiques
se composent de
roches sedimentaires
extremement faillees,
plissees
et soulevees.
Les quatre divisions geologiques
de la chaine des montagnes Rocheuses sont representees
dans ces
pares. On trouve plusieurs-champs
de glace et des centaines
de vestiges
de glaciers
de vallee.
Lacs glaciaires,
nombreuses chutes d'eau, systemes complexes de grottes
calcaires,
gisements de fossiles,
canyons profondement encaisses,
sources ther:nales
et rivieres
souterraines
sont autant d'autres
caracteristiques
physiques.
Les
quatre pares longent la ligne de partage des eaux qui marque le point hydrographique
culminant de l'Amerique du Nord separant
les bassins versants
drainant
respectivement les eaux vers les oceans Arctique,
Pacifique
et Atlantique.
La zone a le climat continental
de la partie ouest de l'interieur
de l'Amerique
du Nord, avec des hivers longs et froids et des etes courts et frais.
Elle subit
l'influence
de grandes masses d'air
formees dans le Pacifique
et clans l'Arctique.
Le relief
montagneux a une forte incidence
sur le microclimat.
Les temperatures
diurnes moyennes de janvier
et de juillet
sont respectivement
de -12,7°C et 15,6°C.
La moyenne annuelle de precipitations
totales
varie de 380 rmna basse altitude
a
1 .250 mm le long de la ligne de partage des eaux.

7

L'altitude
determine
trois zones de vegetation
: montagneuse,
sub-alpine
et alpine.
Ces zones comportent des marecages,
des dunes, de grandes forets de coniferes
et
des prairies
alpines.
A peu pres le tiers de l'ensemble
de la zone se compose de
roche nue sans vegetation,
de materiau colluvial,
de glaciers
et de champs de
neige permanents.
La faune typique des montagnes Rocheuses comporte 56 especes de mammi£eres, 280
especes d'oiseaux
et 8 especes d'amphibiens
et de reptiles.
Il existe encore une
population
d'environ
200 grizzlis.
Une espece est classee
comme vulnerable
clans
le "Red Data Book" de l'UICN : le loup gris.
Des lieux isoles
temoignent de la presence d'Indiens
d 1 Amerique du nord a partir
de 20.000 av. J.C. L'exploration
europeenne commen~a avec le commerce des fourrures
des Les annees 1800 et s'est
rapidement developpee avec la construction
des voies
de transport
intercontinentales
qui ant traverse
cette zone. En 1885 fut creea,
pres des sources therm.ales de Ban££, une reserve qui est devenue le Pare des
montagnes Rocheuses en 1887.
Le developpement des moyens d'acces
et des equipements - chemins de fer, routes
transcontinentales
a quatre voies, agglomerations urbaines et aires de ski alpin perm.et a quelque neuf millions
de visiteurs
par an de profiter
du site.
Les deux
agglomerations
de Banff et de Jasper comptent environ dix mille residents
permanents
Huit pares provinciaux
et zones de nature protegee
("wilderness")
jouent le role
de zones tampons protegeant
les terres
federales.
4.

ETAT DE PRESERVATIONOU DE CONSERVATION
:

L'exploitation
miniere et forestiere
et la chasse etaient
autorisees
dans la zone
avant la Premiere Guerre mondiale et un projet de production
d'hydro-electricite
a ete realise
apres la guerre. Depuis, l'exploitation
des ressources
s 1 est limitee
a l'elimination
occasionnelle
des excedents de populations
d'herbivores
et a la
1
coupe de bois d oeuvre.
Si le tourisme et les moyens de transport
sont bien developpes,
environ 90 % de
l'ensemble
du bien demeure a l'etat
sauvage, intact,
accessible
seulement a pied
ou a cheval. Les projets
demise
en valeur sont soumis au Federal Environment
Review Assessment Process,
qui a etudie les incidences
des projets
de construction
routiere
et ferroviaire.
Les quatre pares constituent
globalement
une unite et, s'ils
relevent
chacun d'un
service administratif
distinct,
ils sont coordonnes par un bureau regional.
Un plan
de gestion est en preparation
pour chaque pare et sera acheve en 1985. Au total,
les quatre pares disposent
de 750 annees-hommes de personnel
et de 17 millions
de
dollars
des Etats-Unis.
5.

JUSTIFICATION DE L'INSCRIPTION SUR LA LISTE DU PATRI~OINE MONDIAL:

La proposition
presentee
par le Gouvernement canadien,
visant a l'inscription
des
Rocheuses canadiennes
sur la Liste du Patrimoine
mondial invoque les criteres
suivancs
Bien naturel
(i)
Histoire
de l 1 evolution
de la terre.
La zone englobe le site de Burgess Shal
qui a ete inscrit
sur la Liste du Patrimoine
mondial en 1981 et est consider~
comme l'un des gisements de fossiles
les plus importants
du monde.

8

(ii)

Processus
geologique
en cours. Le site illustre
la garmne complete des
caracteristiques
et processus
relatifs
a la glaciation:
champs de glace,
cirques
glaciaires,
moraines,
vallees
suspendues,
stries
et stades pionniers
de la succession
vegetale.

(iii)

Beaute naturelle
exceptionnelle.
la beaute spectaculaire
de leurs

(iv)

Habitats
d'especes
rares OU menacees d'extinction.
Une vegetation
variee et
des habitats
intacts
abritent
une faune et une £lore sauvages typiques.
Une
espece est classee
comme vulnerable.

Les Rocheuses canadiennes
sont reputees
pour
paysages et attirent
des millions
de visiteurs

9

PROPOSITIOND'INSCRIPTION SUR LA LISTE DU PATRIMOINE
~ONDIAL
EVALUATION
TECHNIQUE
PAR L'UIC~
304
I.

i)

ii)
iii)
iv)
2.

ROCHEUSES
CA..'-l'ADIENNES
(C..-\i.'TAilA)
DOCUMENTATION
Formulaire
de proposition
d'inscription
et carte
Fiches signaletiques
de l'UICN pour les pares nationaux de Banff, Jasper,
Kootenay et Yoho
Consultants
: M. V. Geist, M. J. Marsh
Documents eonsultes
: nombreuses references
citees clans les fiches signaletiques

COMPARAISON
AVECD 'AUTRESREGIONS

Il s'agit
du plus grand ensemble de pares nationaux
situes clans la province biogeographique "Montagnes rocheuses"
d'Amerique du Nord. La combinaison des phenomenes
naturels
et du paysage exceptionnel
qui y sent contenus est inegalee clans la province.
Plusieurs
elements d'une importance particuliere
ne se retrouvent
nulle part ailleurs
(Burgess Shales, Castleguard
Caves, Columbia Icefield
et Maligne Valley).
Historiquement, le site contient
la zone de Ban££ qui a ete le premier pare national
du Canada.
La zone differe
considerablement
de l'autre
site de la region des Montagnes rocheuses
inscrit
·sur la Liste du Patrimoine
mondial, le Pare national
de Yellowstone,
qui est
essentiellement
un plateau volcanique
presentant
de nombreux phenomenes thermaux.
On trouve d'autres
zones comparables clans 1es blocs montagneux du nerd de l'interieur
de la Colombie britannique,
mais aucune ne presence l'ensemble
de caracteristiques
que comporte le site propose, nine
beneficie
du degre de protection
assoeie au
statue de pare national.
3.

INTEGRITE

Le site est traverse
par d'importantes
riv1eres
qui y prennent leur source et,
grace a son immense superficie,
aux zones tampons qui constituent
les pares provineiaux et a la diversite
de ses habitats,
il presence un haut degre d'integrite
ecologique. Les limites
politiques
sont stables
et peu susceptibles
d'etre
modifiees.
Des paturages
d'hiver
situes a l'exterieur
de la limite orientale
utilises
par les populations
d'ongules
du pare. Si la ehasse, en
de ces animaux sur leurs parcours d'hiver
est pratiquee,
elle ne
facteur
de rarefaction
grave. Plus dangereux sont les programmes
periodiques
appliques
par les eleveurs
locaux, qui ont reduit les
loups, ainsi que d'autres
especes non visees par l'operation.
En
occidentales
du bien, de grands projets
d'exploitation
forestiere
d'ouvrages
hydrauliques
sont en cours d'execution,
ce qui facilite
taines zones de nature protegee des pares.

de la zone sont
cant que sport,
eonstitue
pas un
d'e~poisonnement
populations
de
bordure des limites
et de construction
l'acces
acer-

Les pares comptent uncertain
nombre de sites qui ont ete considerablement
modifies
a des fins de tourisme ou de transport.
Ces sites se trouvent dans des zones d'exploitation intensive
et font l'objet
de procedures
complexes d'evaluation
de l'environnement. Le bien demeure constitue,
a plus de 90 %, de terres
sauvages naturelles
intactas.

4.

OBSERVATIONS
SUPPLEMENTAIRES

(a) Inclusion
du site des schistes
de Burgess. Ce phenomene natural
peu etandu fai~
partie
de la zone consideree,
bien qu'il
figure sur la Lista du Patrimoine
wond:al
depuis 1978. Le site lui-meme est une zone tres limitee
du Pare national
de Yoho
et eonstitue
un des phenomenes naturels
uniques parmi les nombreuses caracteristiques invoquees clans la proposition
d'inscription
des Rocheuses canadiennes.
10

(b) Portee de la proposition
d'inscription.
Si le site propose est d'une superficie
considerable
(quatre sites seulement de la Liste du Patrimoine
mondial sont plus
grands),
il faut noter qu'il ne comprend que les terres
des pares nationaux
fede
Plusieurs
des caracteristiques
les plus exceptionnelles
des Rocheuses canadiennes
(par exemple le Mont Robson, le Mont Assiniboine,
les lacs Kananaskis,
Fortress
et Cummins, et une grande partie de Columbia Icefield)
se trouvent dans des
terres provinciales
contigues
aux pares nationaux.

1L

Si Pares Canada s'est mis en contact avec les autorites
provinciales,
l'inclusio
de ces zones supplementaires
n'a pas ete prise en consideration.
En consequence,
plusieurs
des elements les plus caracteristiques
des montagnes Rocheuses canadiennes ne figurent
pas dans la proposition
d'inscription.
5.

EVALUATION

La proposition
d'inscription
des Rocheuses canadiennes,
y compris les quatre pares
nationaux contigus,
signale
la majorite
des principales
caracteristiques
physiques
et biologiques
de la province biogeographique
"Montagnes rocheuses".
On y trouve
des exemples typiques des processus geologiques
glaciaires
(critere
ii), ainsi que
des paysages d'une beaute naturelle
exceptionnelle
(critere
iii).
Par l'inclusion
du site des fossiles
des schistes
de Burgess dans le bien, celui-ci
repond aussi
au critere
(i). Des plans de gestion pour chaque·parc
sont actuellement
en cours
d'elaboration
et l'ensemble
de la zone fait l'objet
d'une politique:
de gestion
efficace.
6.

RECOMMA.J.'lDATION

Le site repondant a trois criteres
justifiant
son inscription
sur la Liste du Patri~
i
mondial, il doit y etre inscrit.
Le Comite souhaitera
peut-etre
inviter
les autorite
canadiennes
a envisager d'ajouter au site plusieurs des terres provinciales
adjacentes
particulierement
remarquables,
telles
qu'elles
sont decrites
au 4(b) ci-dessus.
L'UI--{
recollIIIlande en plus que, dans le cas ou la proposition
d'inscription
serait
acceptee,
le site de Burgess Shale soit incorpore
au bien des Montagnes rocheuses.
11 faudra,
pour ceci, avoir l'accord du GouvernementCanadien sur le nom du bien, lequel pourra se
lire: "Les /;ocheuses
C~~adiennes ..c'=:~prenant le site de Burgess Shale".
/ I C:t..-t'.u:..S
_ (I\ C" ( C...;(N:. vr-

:{c:J
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