Supplementary data to accompany

Boundary|Time|Surface: Art and geology meet in Gros Morne
National Park, Newfoundland, Canada

Sydney A. Lancaster, John W.F. Waldron.

1. Introductory and didactic displays from Gros Morne National Park Discovery Centre gallery
exhibition.

Incorporates images from the following public domain sources:
https://upload.wikimedia.org/wikipedia/commons/e/e8/Sedgwick-al.jpg?uselang=en-ca (Sedgwick)
https://commons.wikimedia.org/wiki/File:Charles Darwin by G. Richmond.jpg?uselang=en-ca (Darwin)
https://commons.wikimedia.org/wiki/File:Mary Anning_painting.jpg (Anning)

http://4.bp.blogspot.com/-y9093VVQhcc/Uadr 1dwc8I/AAAAAAAATL0/QQXGvel2aok/s1600/P015041.jpg
(Lapworth)

https://upload.wikimedia.org/wikipedia/commons/7/7e/Marie Curie c1920.jpg?uselang=en-ca (Curie)

http://www.367ture.dk/media/5900/dictyonema-
web1200.jpg?upscale=false&format=jpg&quality=75&width=1200&height=1200&mode=max
(Rhabdinopora)

Lapworth, C.: On the Tripartite Classification of the Lower Palaeozoic Rocks, Geological Magazine, new series, 6,
1-15, 1879.



Boundary | Time | Surface
Art and Geology in Gros Morne Park

In 2014, as part of The Rooms Provincial Art Gallery and Parks
Canada Artist-in-Residence Program, Artist Sydney Lancaster
collaborated with geologist John Waldron to build the
installation Boundary | Time | Surface at Green Point.

With volunteers, they collected about 50 driftwood poles, and
constructed a 150 m long sculptural fence from the cliff to the
low-tide line. This installation marked a boundary, chosen by
geologists to separate the Cambrian and Ordovician periods
in Earth history.

The fence was built and washed away within a day, but its
creation and brief existence were recorded in photographs
and videography that are the basis for this exhibition.

Humans attempt to order the natural world by marking
boundaries of various sorts in the landscape. Think about how
humans divide up the Earth with boundaries ... and think
about how temporary some of those boundaries are.

We hope Boundary|Time|Surface offers an opportunity to
consider different scales of time — the vast extent of geologic
time, the cycles of the tides, and the short time humans have
walked on these rocks —and to explore our relationship to the
land, time, and how we organize our lives.

Sydney Lancaster and John Waldron
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Boundary | Time | Surface
Art et géologie au parc du Gros Morne

En 2014, dans le cadre du programme d‘artistes en résidence
de la galerie d’art provinciale The Rooms et de Parcs Canada,
I'artiste Sydney Lancaster a collaboré avec le géologue John
Waldron pour batir l'installation Boundary | Time | Surface a la
pointe Green.

Avec l'aide de bénévoles, ils ont ramassé 50 billes de bois
flotté et construit une longue cléture sculptée de 150 m entre
la falaise et la laisse de basse mer. Cette installation marquait
une limite, choisie par des géologues, pour séparer les
périodes du Cambrien et de I'Ordovicien dans I'histoire de |la
Terre.

La cléture a été construite et inondée en une journée, mais sa
création et sa bréve existence ont été immortalisées sur des
photographies et une vidéographie sur lesquelles repose
cette exposition.

Les humains tentent d'ordonner le monde naturel en
aménageant des limites de diverses natures dans le paysage.
Songez a la facon dont les humains divisent la Terre au moyen
de frontieres... et au caractére temporaire de certaines de ces
frontieres.

Nous souhaitons que Boundary | Time | Surface offre une
occasion de tenir compte des différentes échelles du temps -
la vaste étendue du temps géologique, les cycles des marées
et le peu de temps que les humains ont passé a marcher sur
ces rochers — et d’explorer notre rapport a la terre et au temps,
et la maniére dont nous organisons nos vies.

Sydney Lancaster et John Waldron
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Early Geologists Mapped Boundaries in Time Les premiers geologues cartographient les limites du temps

Geologists have been dividing time into periods, like “Cambrian”,
“Ordovician” and “durassic” since the early 1800s.

Adam Sedgwick, the founder of the Cambrian, became professor
in Geology at Cambridge University in 1818. Soon afterwards,
he became friends with Scottish geologist Roderick Murchison.

Together, Murchison and Sedgwick set out to map unknown parts

of the geology of England and Wales.

Adam Sedgwick was the son of a clergyman
from the north of England. At Cambridge, he
became known as a popular and charismatic
lecturer. Sedgwick purchased newly discovered
reptile fossils from collector Mary Anning,
which expanded the university collection and
helped develop the association between fossils
and geological time. In 1831 Adam Sedgwick
lectured student Charles Darwin, and these
lectures stimulated Darwin’s

work, which led

eventually to the

publication of s

On the Origin
of Species
in 1859.

e

Adam
Sedgwick

The Cambrian, The Silurian, and an Argument!

Sedgwick proposed the name Cambrian for the oldest rocks he
found in North Wales, after the ancient Roman name for Wales.
Murchison named slightly younger layers Silurian, after an ancient
tribe In the Welsh borders. In 1835 they published their results

together.

Adam Sedgwick est le fils d’'un ecclésias-
tique du Nord de I’Angleterre. A Cambridge,
Sedgwick devient un conférencier populaire,

réputé pour son charisme. |l achéte de la
collectionneuse Mary Anning des fossiles

de reptiles récemment découverts, qui
enrichissent la collection de 'université et
contribuent a I’établissement de liens entre
les fossiles et les eres géologiques. En 1831,
Adam Sedgwick enseigne a I’étudiant Charles
Darwin et ses présentations stimulent

le travail de Darwin, qui aboutira

a la publication de L’origine des

especes en 1859.

n the 1800’s, the periods of the geologic time scale were thought
to reveal natural chapters in Earth history, so Murchison and
Sedgwick believed that boundaries should be drawn at important

Charles
Darwin

changes between rock layers. When they discovered the lower

part of Murchison’s Silurian System
overlapped with the top of Sedgwick’s
Cambrian System, the two men had

a furious argument that ended their
friendship and collaboration.

The Ordovician:
A Compromise, and a New
Time Period

Charles Lapworth was a friend of
Sedgwick. In 1879 (six years after
Sedgwick’s death) he proposed the
name Ordovician to include all those
strata in the overlap between Sedg-
wick’s Cambrian and Murchison’s
Silurian. Ordovician rocks, together
with slightly older Cambrian strata, are
magnificently displayed at Green Point
in Gros Morne National Park.
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14 C. Lapuorth—Classification of the Lower Palmozoic Rocks.

not far asunder, take their course different ways, and that Oarderi
(Read Ar-dhyri—Transl) in the British language signifies—Upon
the nvers of Devi—they have been thence called Ordevices. To
the Ordovices belonged those countries which are now called in
English by new names—Montgomeryshire, Merionethshire, Caer-
narvonshire, Denbighshire, and Flintshire.”

Here, then, have we the hint for the appropriate title for the
central system of the Lower Palmozoics., It should be called the
Orpovioiax SysteM, after the name of this old British tribe.

Whatever arguments may be adduced in support of the term

ilurian will apply equally. well, or even with greater force, to this

vnew title. Like the term Silurian, it is classio in origin, but at the

same time thoroughly British. It is equally euphonious, and far
more strictly significant of the geographical area where its strata are
typically developed. Indeed, the employment of the ome title
almost of itself necessitates the adoption of the other; for only in
this way is it possible to recognize the systematic equality of the two
systems in their verig designations—the one receiving its name from
the ruling tribe in the south of Wales, the other from the dominant
tribe in the nerth. If there is anything specially becoming in com-
memorating the warlike tribe of the Silures in the name of a geologio
system, how strikingly appropriate is the title of Ordovician in
erecting a similar scientific monument to the last and most valiant of
the old Cambrian tribes.

On this arrangement the Lower Palsozoic Rocks of Britain stand

as follows :—

(¢) Sinurtax Byatem :—8trata comprehended between the base of

~ the Old Red Sandstone and that of the Lower Liandovery.

(k) Ompoviciax System :— Strata included between the base of

the Lower Llandovery formation and that of the Lower Areny.

(a) Camerraxn SvysteEwm:—Strata included between the base of the

Lower Arenig formation and that of the Harlech Grils,

That our attempt to cut in this way the knot which all the schools
have already convinced both themselves and others of the utter
impossibility of untying, will do much more than draw the attention
of geclogists in general to what we believe to be the more striking
aspects of the question, can hardly be expected. It is almost certain
that any suggestion that might have been made by either of the
schools with the object of freeing this section of the science from the
present dead-lock, would, as a matter of course, be opposed to the
utmost by the others. How much worse is it when the hint is given
from without. The great mass of the most influential of our living
geologists bave so long since given in their adhesion to one or other
of the contending parties, that it is not improbable that our well-
meant interference will be stigmatized by all as a most unwarranted
and impertinent intrusion.

By those, however, who are weary of the interminable discussion,
and who feel the necessity for some scheme of classification which,
while it systematizes the known facts, holds the balance true with
reference to the opposing claims of the two great pioneers in the

Surveyor William Smith
produced the first geologic
map in 1815, showing

the layers of rock
(strata) beneath
much of

England and reposant

L’arpenteur William Smith
a produit la premiere carte
géologique en 1815,
laguelle montrait

les couches de

roche (strates)

SOuUsS

Wales. une bonne

partie de
I’Angle-

terre et du

Pays de
Galles.

Charles
Lapworth

Charles Lapworth, the
founder of the Ordovician,
studied rocks in the south
of Scotland which were
roughly the same age as
those in Wales. He used
fossil graptolites to divide
the strata. Graptolites were
colonies of tiny animals
that probably attached
themselves to floating
seaweed.

Charles Lapworth, fondateur de
I’Ordovicien, étudie les roches
dans le Sud de I’Ecosse, qui
ont sensiblement le méme age
que celles du Pays de Galles.

Il utilise des fossiles appelés
graptolites pour diviser les
strates. Ces graptolites sont
des colonies de petits animaux
qui s’attachaient probablement
au varech flottant.

William
Smith

. LTV

Au debut des années 1800, les geologues divisent le
temps en périodes, comme le Cambrien, I'Ordovicien et le
Jurassigue.

Adam Sedgwick, fondateur du Cambrien, devient profes-
seur de géologie a I'Universite Cambridge en 1818. Peu
apres, il se lie d’amitié avec le geologue écossais Roderick
Murchison. Ensemble, Murchison et Sedgwick cartogra-
phient les parties inconnues de la geologie de I’Angleterre
et du Pays de Galles.

Roderick Impey Murchison
est un officier de ’Armée
britannique. Lorsqu’il prend
sa retraite apres la défaite de
Napoléon en 1815, il entre-
prend des études en géologie
et devient un grand pionnier
de cette nouvelle discipline
scientifique.

Roderick Impey Murchison
had been an officer in the
British Army. Upon his
retirement after the defeat of
Napoleon in 1815, he took
up geology and became a
famous pioneer of the new
science.

Roderick
Murchison

Le Cambrien, le Silurien et une dispute!

Sedgwick propose le nom Cambrien pour désigner

les plus anciennes roches qu’il trouve dans le Nord du
Pays de Galles, d’apres I'ancien nom romain du Pays

de Galles. Murchison nomme Silurien des couches
rocheuses legerement plus jeunes, d’apres le nom d’une
ancienne ethnie des cotes galloises. En 1835, ils publient
ensemble leurs résultats.

Dans les années 1800, on croyait que les périodes du
temps géologique révélaient les chapitres de I’histoire
naturelle de la Terre, et Murchison et Sedgwick etaient
convaincus que les limites devaient étre tracees aux
endroits correspondant a d’importants changements
entre les couches rocheuses. Lorsqu’ils découvrent que
la partie inférieure du Silurien de Murchison chevauche
la partie supérieure du Cambrien de Sedgwick, les deux
hommes se disputent furieusement, ce qui met un terme
a leur amitié et a leur collaboration.

L’Ordovicien: un compromis et une
nouvelle période géologique

Charles Lapworth est un ami de Sedgwick.
En 1879 (six ans apres la mort de Sedgwick),
| propose d’appeler Ordovicien toutes les
strates qui chevauchent le Cambrien de
Sedgwick et le Silurien de
Murchison. Des roches
de I’Ordovicien, avec des
strates légerement plus
anciennes du Cambrien,
sont magnifiquement
exposees a la pointe
Green, dans le parc
national du Gros-Morne.
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Fossils are Timekeepers for Earth History Les fossiles, gardiens du temps dans I’'histoire de la Terre

Our understanding of time has advanced since Sedgwick, Murchison, and Notre compréhension du temps a progressé depuis Sedgwick, Murchison et Lapworth.
Lapworth. Radioactive isotopes allow geologists to estimate the ages of rocks In Les isotopes radioactifs permettent aux géologues d’estimer I'age des roches en
millions of years. Isotopes work well for igneous rocks (formed by melting), but not millions d’années. Les isotopes fonctionnent bien pour les roches ignées (formées par
with most sedimentary rocks (deposited in layers on the Earth’s surface). For sedi- fusion), mais c’est tout le contraire pour la plupart des roches sédimentaires (dEpoSees
mentary rocks, geologists often use the occurrence of new fossil species to figure en couches sur la surface de la Terre). Pour les roches sédimentaires, les géologues se
out when the rocks formed. servent souvent de la découverte de nouvelles especes fossiles pour déeterminer quand

les roches se sont formeées.

Si la mer de I’Ordovicien

regorgeait de vie, la
terre était tres différente
d’aujourd’hui; il n’y avait

Physicists like Marie Des physiciens comme Although the Ordovician pas de grandes plantes
Curie discovered radio- Marie Curie ont découvert sea was teeming with terrestres ni de grands
active elements, les éléments radioactifs, life, the land was very animaux a I'époque. Des
which allowed ce qui a permis different from now; créatures ressemblant a
some rocks to la datation de there were no large land des poissons, apparentées
be dated in certaines plants or animals at that aux premiers vertébrés
millions of . roches a des time. Fish-like relatives et appelées conodontes,
years. o millions of primitive vertebrates, vivaient dans la mer. Seules

== d’années. called conodonts, lived leurs dents microscopiques

in the sea. Only their
microscopic teeth are
preserved as fossils. The
species lapetognathus
fluctivagus appeared just
before the first abundant

sont préservées en tant que
fossiles. L'espece lapetogna-
thus fluctivagus est apparue
juste avant les premiers
graptolites abondants.

graptolites.
o lapetognathus fluctivagus
Corrélation mondiale de ™
I’échelle du temps ™=
En 2001, | 20| t choisi | inte G d I tional du GrosM tratot de | I . I
T Gl o e e T eI . BT e o .2 w7 e i Les premiers geologues plagaient
conodonte fossile lapetognathus fluctivagus, trouvé dans des roches de cet age partout dans le monde. L’établisse- habitue”ement des ||m|'tes entre |eS
ment de la limite a été marqué par une cérémonie sur le rivage. o i
- periodes marguees par de grands
* changements environnementaux.
Correlating the Time Scale 1 I en résultait souvent des lacunes
- dans certaines parties des profils
Globally . f _ ,. p p

geologiques, ce qui rendait difficiles
les comparaisons entre differents
continents. Les géologues modernes
ont redéfini la plupart des limites entre
les periodes aux endroits appelés
stratotypes, choisis dans des suc-
cessions continues de strates
contenant de nombreux fossiles.
La pointe Green est le strato-

type définissant la [imite entre le

Early geologists typically placed
boundaries at times of great envi-
ronmental change. This often meant
parts of the record were missing, so
comparisons across different con-
tinents became difficult, as a result.
Modern geologists have re-defined
most of the boundaries between
periods at places called stratotypes,

GREEN POINT

chosen in CO”t.i”.UOUS SUCC@SSFO”S -t ' B CAMBRIAN-ORDOVICIAN LA LIMITE CAMBRIEN- Cambrien et I'Ordovicien.
of strata containing many fossils. | » | BOUNDARY " ORDOVICIEN
Green Point is the stratotype for the E - - _ R 'y | |

I 2000, the global stratotype for the boundary En I'an 2000, Ia Commtssion internationale de
- between the Cambrian and Ordovician systems was stratigraphle a localisé Icl; A Green Point, le stratotype
designated here at Green Point Dy the International " global de la limite entre les systeémes cambrien et
Commission on Stratigraplty. It is located within a bed ordovicien. Cette limite apparait dans un lit de shale et
of shale and limestone (Bed 23) exposed in the de calcaire (Lit 23) affleurant sur le platier’et dans la
sauthwest facing cliff and shore platform. The level Is falaite exposés au sud-ouest. Elle correspond A
In 2001, geologists chose Green Point in Gros Morne National Park as the matked by the first appearance of the conodont fossil I'apparition d'un fossile, le conodonte laperognathas .

Cambrian-Ordovician boundary.

?)trgtot_ype fOTrhthTo bougdary be’fV\/leendSeS?hWi?k’St Cambrian andf tﬁpworthc’js : fapetognathus fluctivagus, 4.8 metres below the oldest fluctivagus, & 4,8 métres au-dessous des plus anciens
rdovician. The boundary was placed at the first appearance of the conodon - | : - i
fossil lapetognathus fluct?lvagusr,afound all over the SVF;rId in rocks of this age. The kiown planktic graptalite fossils. graptolites pélagiques fossiles connus.
establishment of the boundary was marked by a ceremony on the shore. :
The site lles within Gros Morne National Park” No collecting Le site falt partle du parc natlonal du Gros-Morne. Prélévement
or scientific study is allowed without a permit. ‘ el #tudes scientiliques interdits sans autorisation.
" Subcommission on Ordovician Stratigraphy La Soas-cgmmission de stratigraphie de ['Ordovicien
 dnd Parks Camuda el Parct Canada.

How Old Are Those Rocks? Quel age ont ces roches?
There are no rocks at Green Point that can lbe dated with radioactive isotopes. Aucune des roches de la pointe Green ne peut étre datee a 'aide d’isotopes radioactifs. Toutefois, dans
However, in other parts of the world, volcanic rocks occur between strata with some d’autres parties du monde, des roches volcaniques sont souvent présentes entre des strates renfermant
of the same fossils. From this evidence, we know that the Cambrian ended and the certains des mémes fossiles. En nous fondant sur ces donnees, nous savons que le Gambrien a pris fin
Ordovician began about 485 million years ago. et que I’'Ordovicien a commence il y a environ 485 millions d’annees.
Later in the Ordovician, about 470 million years ago, the rocks at Green Point were involved in a collision of tectonic plates that started building the Plus tard dans I’'Ordovicien, il y a environ 470 millions d’années, les roches de la pointe Green ont été touchées par une collision des plaques tectoniques et le phénoméne a commencé a
Appalachian mountain range. Inside the new mountains, the horizontal layers were folded and steeply tilted, so that Cambrian rocks are now on top of former la chaine des Appalaches. A I'intérieur des nouvelles montagnes, les couches horizontales ont été pliées et se sont fortement inclinées, de sorte que les roches du Cambrien sont
the Orfjovician. Millions of years of erosion by glaciers and waves have exposed the layers again, so that we can see them in the spectacular cliffs and maintenant au-dessus de celles de I’Ordovicien. Des millions d’années d’érosion par les glaciers et les vagues ont exposé ces couches a nouveau, et nous pouvons donc les apercevoir
coastline. dans les spectaculaires falaises et la ligne de céte.
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Cette échelle du temps géologique représente I’age des
roches déposées durant les 600 derniers millions d’années, ce
(D] UNIVERSITY OF ALBERTA qui représente environ 11 % de I'histoire de la Terre, période

e DFACULTY A durant laquelle la vie animale est devenue abondante
epartment of Earth & Atmospheric Sciences
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This Geologic Time Scale represents the ages of
rocks deposited during the last 600 million years,
representing about 11% of Earth History, during
which time animal life became abundant.



Supplementary data to accompany

Boundary|Time|Surface: Art and geology meet in Gros Morne
National Park, Newfoundland, Canada

Sydney A. Lancaster, John W.F. Waldron.

2. Visitor comments (identifying information redacted) from Gros Morne National Park
Discovery Centre gallery and Art Gallery of St. Albert exhibitions.



Guest Book / Livre des visiteurs

Boundary|Time|Surface

Address / Addresse Comments / Commentaire
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Guest Book / Livre des visiteurs

Boundary|Time|Surface

Date Name / Nom Address / Addresse Comments / Commentaire
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