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DIVISION NEWS

2001 closed with a hectic three months in which the
editors time linein the real world, intersected and impinged
severely, with his fantasy world of volunteer work - where al things
are possible. Thisisthe only excuse | have for the lack of a
Sept./Oct. issue of PCTimes, and should be taken as an apology by
the membership. However, at the same time, | must admit to being
completely 'underwhelmed' by the response to my call for
submission of articles for "on the rocks" and "tales from swampy
kitchens'.

In the same breath , | must thank Rob Harrap for his article - it
is more than timely for myself and others dealing with the new
reality of computer generated, print on demand, attributed database,
..... driven map production. What ever happened to the pencil
crayon?? As times change many a mapping geologist has moved
into the world of cross border NATMAP (Lithoprobe, NSERC, €tc)
driven products on CD ROM were the 'discussions on ajoint legend
by two geologists isinteresting, and for multi-organization multi-
Ministry driven projectsit can be a nightmare. | hope everyone

enjoys Rob's thoughts on legend structure.
Continned on page 2

ON THE ROCKS:

A Legend Languagefor
Geologic Maps

Rob Harrap

Department of Geological Sciences
Queen’s University, Kingston, Ontario.
K7L 3N6. Harrap@geol.queensu.ca

Introduction

Geology has always been an oddball science, part historical
narrative, part cartographic exercise, part application area for
the techniques pioneered in the other sciences. Perhaps as a
result of its historical nature, tradition-bound methods are more
common, and harder to dislodge, than in other sciences. And
unlike the canonical sciences of physics and chemistry, geology
suffers from a problem of the classical scientific method:
geologicd studies cannot directly make use of the method of a
constrained experiment where one variable in a system is
systematically varied. Indeed, the biggest problem in geology is
often to somehow arrive at an understanding of just what the
controlling variables were in the first place.

If geology is a narrative, then geological maps are a tapestry
woven by that narrative. Y et the maps are descriptive without
really recounting the substantial component of a narretive: a
sequence of events. Tradition lays out a framework for
geological maps with the map itself, cartographic
ornamentation such as scale bars and north arrows, and finally
alegend. Legends as dictated by convention contribute little to
the narrative, instead being a mere list of actorsin the historical
drama, albeit in a crude chronological order.

It is my contention that the component of geological maps most
in need of revision in order to enhance our ability to tell
geologica stories and thus do solid geological mapping is the
geological legend; in my view many of the difficulties in using
maps, and especially in automating aspects of geologic map

continsed on page 3
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continsed from page 1

The annual meeting of the Precambrian
Division of GAC was held at Cdgary 2000 and severd
items of notewere dedlt with.

> Howard Street Robinson award: first and
foremost was the nomination of Wouter
Bleeker as the Division's choice for the Howard
Street Robinson award. The Robinson Fund
Committee agreed unanimously and Wouter
will be travelling the country from west to east
in February and March.

> Precambrian Division Medal: a proposal
for aDivision Medal was received from Jéréme
Remick and discussed at length. No final
decision was made and further communication
with the GAC council is needed to assess the
desire and need for another GAC Sponsored
medal. We will revisit thisin ST. John's.

> Precambrian Division sponsorship at
GAC/MAC conferences: A 'Precambrian
minded' member of local organizing
committees (LOC) should be approached to
function as a contact with the Division during
conference planning. This person can look out
for appropriate of symposia and field trips that
the Division could support or participate in.
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TALES FROM SWAMPY KITCHENS

An Award is Born

Fddtripsarefirg and foremost, educationd - right?. That isthe premise (and
for theemployer the promise) and in most casss seeing isbdieving and
getting right down and touching therock is akin to finding the"haly grail” for
the Rock Doctor. | know thishaving to seefor yoursdf istrue My wifesays
itsgeologica and often pointsout ™Y ou have to go see or touch everything for
yoursdf. Can't you ever just take my word for it?' Wel sometimeseven
seaing and describing the resLilting fegtures of an unabsarved action cant
provide any sdtisfying working moddsthat will leed to anew paradigm.
However, thisbarter may be mideading you, thisstory isnat about
unravding one of the earth's great mysteries but rather an earthly event with
few plausble explanations It caused dl 26 patticipants of thewater bome
ameada, to spend severd hourslater - over afew brew - goplying good
stientific conjecture, piecing together the event. I'm not cartain thet the event
wasnearly asimportant asthe brew.

Seveninflatables with they're Mercs humming thet degp throaty rumblein
unison, dl aruisng in formation down theriver. Wewere only about fiveor
ten minutesinto the day, and boy it looked likeagood one Warm sun onyour
back, thewater sparkling dear and cdlm, and thet cool crigo moming air
promising aperfect northemn day. One of those magnificent daysweal dream
about in February while planning thefield trip onto abig leke. It wasdl too
idyllic.

For my part, it redly was dl sowell planned, and now for the prefect
execution. With me, thefidd trip leeder, in thefront boat and an experienced
men & the hdm of the boat pulling up the rear. What could go wrong?
Outhoard mators can be temperamenta but I'm apretty fair mechanicdly ad

continmed on page 4

ON THE ROC ks: ontinued from page 7
analysis using geographic information systems (GIS) arise from the
convention bound nature of legends. The specific improvement |
propose is to replace list-style legends with diagrams that more
clearly depict the historical, narrative aspect of geological mapping.

Traditional Legends and Their Drawbacks

Geologic histories are stories about the evolution of an area,
hopefully constrained by some real world observations, and
compliant with extant geological theory (both abstract and
analogical). A geologist isto some degree a detective, putting
together a story that explains who the agents were, which props
were relevant, and most importantly, the sequence of events. The
normal result of this detective mission is areport and a map, with
the story distributed between the two. To atrained eye, much of the
story will be visible in the map — indeed, many of the formalisms
on geologic maps are explicitly designed to convey either
constraints or aspects of the history directly. Others are intended to
demonstrate where ambiguity is present, at least in the spatial
character of the map — witness specific line types for observed,
inferred and assumed contacts on many maps. But some aspects of
the story, especialy timing issues, need to be dragged forth from
the descriptive text or recreated using the map as avirtua field area
and geologic knowledge as a guide.

For example, consider the map shown in Figure 1 - atrivia
example, on first examination. Clearly a sandstone-shale sequence
was faulted, tilted, and intruded by a granite. The stratigrapher
reaches for the report to determine the nature of the units and
stratigraphic contacts and which unit isin fact older. The structural
geologist bemoans the lack of structural measurements and
wonders about the attitude of the interfaces. The metamorphic
petrologist envisages isograds from contact metamorphism. You

may also note, though, that the geologic history as described is not
in fact obvious in the map without formal knowledge about
geology, and even then is to some extent ambiguous. The relative
order of faulting and intrusion is unclear without geologic
knowledge. The order of faulting and regiond tilting of the
sequence is unclear. And perhaps the timing of the fault is not as
well known as the map shows, for example the fault may cut the
granite but with trivial offset in the map view. The answers to some
of these questions are obvious with geologic knowledge, while the
to others answers may lie in the report that accompanies the map.
Other questions may in fact be unresolvable given the state of
mapping. To a computer mapping system, even the basic elements
of the story are cryptic: computers have no knowledge of geology
to guide interpretation of histories from map geometry.

The legend as shown does by convention clarify matters somewhat:
it intends to demonstrate that unit 1 is the oldest and unit 3 isthe
youngest. It does not aid in the details of timing of tilting and
faulting, and the situation gets much worse for more complex maps
with consequently more complex contact relations. List-style
legends, on complex maps, are not particularly informative to a
geologist (who could do amost as well with atext-only description
of the units used in the map), and next to useless to automated
anaysistoolsinaGIS.

Diagrams and Formality

Human languages are notoriously ambiguous; thisis aresult of the
relative and informal basis of words themselves and also of often
unclear permutations that arise through syntax. Logic and
mathematics, on the other hand, are unambiguous though often

3 GQGranite —PFault
2 Shale
1 Sandstone

Figure 1 A simple geologic map with typical legend. Note that the
fault is explicitly identified but the type of other contacts is
assumed.
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SWAMPY KITCHENS:: wtined from page 3

had persondly checked out and tuned dl the motorsthe day before, but even o | was kegping watch to meke Sure everyone was kegping up. No refsin thismud

banked river, jus cruiseon out to thelake.

Continued on page4

Then | naticed that thelast boat wasn't kesping up, infact it |ooked to be deed in the weter. Sgnded dl to stap, | then sent Ma colm back to find out whet the
problemwas He did aquick jaunt down theline and boarded the drifting dingy. As| watched him getting back into hisboet | could see hewasahbit unsableand
halding adtick or something. He sped back up to my boat and announced, "that Achilles ssemsto havelogt part of itsmator.”

"Whet pat?' | sad, "we put them dl on yesterday, checked them, and tightened em up. It doesnt make sense whet the. ... fdl of f?"

"ltsmuch eesier to show youwhat's|eft." He said laughing hysterically, as he held up the rubber grip from throttle handleand ? "duminium tube, nothing dsg, just
thethrattle handle. And continued "'no therés nothing wrong with the transom, boat or occupants - just not much mator left. He hed adeeth grip on thisbit - it waant
going to get away theway therest did. However, he continued " the gasline goes straight into the lake and wekre pretty sureit'snat running. At least we cant heer it

and there arent any bubbles"

Well after we put the boat ashore, divided up the peoplein the remaining boats and alittle over-loaded we st out again. Nesdlessto say it soon douded over, before
noon thewind came up asdid 5 foot waves and by 2:30 it wasraining. Some people il siwear therewasdegtiniit, but | don' beievethem.

Back in thelodgingsthet night discussion of how amotor falsoff of aboet in mirror flat water a 35 km/hr without ameark on the boet, wasthe topic of discussion.
No onein the boat ssemsto have adear recollection the event and the hdmsman iskegping quiet!

Thiswasthe founding of an annua award for our group. To be presented for the most outrageous eventt to happen in thefidd each year. Some people hidefromiit,

but serendipity will catch usdl intum.

ON THE ROCKS: consined from page 3
impenetrable to mere mortals (or even geologists...).

Formality, the requirement that a system use unambiguous rules
and clearly defined terms, is agood thing to strive for if
information is to be manipulated not only by humans but also by
computers. All of the computer languages so far implemented are
formal, and progress in computer manipulation of human language
has been very dow (c.f. Allen, 1994). The predicate calculusis a
good example of acompletely formal language for making
statements about the world, widely used in artificia intelligence
and one of the corner stones of the study of knowledge
representation (Sowa, 2000). Alas, the result is virtually unreadable
without advanced training, hardly something to recommend it for a
place on the margins of geologic maps and inside geologic reports.

Enter diagrams. Humans seem naturally attuned to processing
information in a diagrammatic form — witness the use of maps for
geology in the first place — and moreover humans easily learn to
use even complex diagrams representing sophisticated concepts.
The average geology student, for example, typically has far more
trouble learning to identify rock types than to plot the rock
characteristics on graphs. This may be in part cognitive affinity and
in part cultural artifact — after all, the basics of graphs and diagrams
are taught in public school —but thisisimmaterial. Diagrammatic
methods work, are easy to master, and if well designed, are self
explanatory (c.f. Tufte, 1990). Finaly, it is smple to make
diagrams for representing knowledge that are formal and till
simple to use. A properly built graphical language has all the power
of logic and mathematics without the headaches (e.g. Howson,
1997).

Applied Graphical Languages

Scientists have been using graphic representations of knowledge
for along time. Certainly mathematical knowledge has appeared in
graphic form for several hundred years. Logic, and the predicate
calculusin particular, was trandated into diagram form in the
1800's by Gottlob Frege (Frege, 1897). In fact, Frege devised his
diagrammatic notation immediately after devising an early form of
the predicate calculus specifically to clarify and communicate
complex statements.

More commonplace applications of formal diagrammatic languages
include conceptua diagramsin business (Axelrod, 1976), artifical
intelligence research (Quillian, 1968), philosophy of science
(Toulmin, 1958; Thagard, 1992) and the like. In geology, diagrams

specifically designed to represent aspects of geologic histories
appear to derive from cladistics, the study of genetic diagrams, and
early examplesinclude the “Mongergrams’ used in Cordilleran
terrane analysis (Monger et al, 1982) and now commonly used to
depict tectonic accretion sequences during the evolution of
continents.

Some of these languages are truly formal, and some are less well
structured but nonetheless effective in trandating complex stories
into understandable form. | will concentrate on aformal language
to enhance the use of the result both for humans and especially for
use in Geographic Information Systems.

A Basis for a Legend Language

If alanguage isto tell stories, it needs the equivalent of nouns (to
name things) and verbs (to show relations between them). To be
formal, the nouns need to be unambiguous and the verbs need to be
both consistent and conserve meaning during manipulations. In
mathematics, the value of basic operations (like +,-, etc.) is
conserved, else chains of math operations would fail to produce
consistent results. Much more could be said of thisissue of
formality, but for our purposes this is more than enough.

Examples of geologic items that need to be represented on alegend
include geologic units, faults, unconformities, and the like. Of
these, in atraditional map at least, units are clearly nouns and faults
and unconformities, verbs. Thereis an additional necessary verb
that we normally take for granted: contact typein the trivial case,
such as intrusive contacts around intrusions or depositional contacts
between sedimentary units. Clearly, in detail geology iscompleey
dynamic (or verbr-like) a someleve because sedimentary unitsfor example
aretherealit of processss ating on finer-scde nouns (eg. dagtic fragments).
Wewill svegpthisleved of detal under the carpet and treat units as named,
nourtike thingsand concentrate on the dynamic, sory-building properties of
contact rdations Inthisfirg attempt & aLegend Languege | will only address
thenaraiveasit reflects, or isreflected in, gedlogic contacts Geologic everts
such asregiond tilting eventsthat do not directly contribute to contact types
will be disegarded —they are neither nouns nor verbs These events may of
coursebeplaced inan LL aspassive symbolsto complete the narrative
without difficuty.

Table 1 showsthe smple noun-and-verb vocabulary | will usefor the
examplestha falow. It should be dear by theend of this paper that adding
new nounsand verbsto thislist would be sraightforward. Thetabledso
shows abbrevigionsfor the verbs, which are usad in the sketches that follow.
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Item Type Abbreviation
Depositiond Contect Verb C
Unconformable Contact Veb U

Intrusive Contact Veb |

Fault (Contact) Veb F

Gedlogic Unit Noun (numboer)

Table1Gedlogictermsused in the Legend Languageand their short formsused in thediagramsthat follow.

Demonstration 1: Units Faulted

Figure 2a shows the simple case of a pair of units faulted after
deposition and regional tilting. As a start, Figure 2b expresses the
legend for this map in two forms: traditional, and as a graphical
legend form (hereafter called Legend Language form, or LL). The
obviousfirst difference is that the LL explicitly makes contacts
between units part of the story. It isaso formal, and furthermore
can be manipulated to produce some useful results, especialy using
GI'S technology were the manipulations can be automated.

Figure 3 shows an expansion of the LL graph from Figure 2b. The
rules used were smply:

(1) Unitsoccurring in sequence and in depositional contact
can be in depositional contact with each other only if
directly joined by the —C—label. Thisistrivialy true.

(2) Faults can be expanded and alow all unitsin earlier
portions of the LL to bein fault contact with any unitsin
that same package. Thisisaspecia case of amore
genera rulefor faulting.

2 Shale
1 Sandstone

Figure2a: A snplegeologic mep showing fault offsst of asnple
dratigraphic sequence. Notethat here | have explicitly labded thefault as

Traditional L n such. For the LegenFigure 2 ad Languagetowork ina GIS contact types
aditional Legend must beeqiicity labeled.
2 Shale Figure 2b: Atraditional legend compared to the Legend Language

1 Sandstone

Legend Language
F
2
[
%
1 ? ggigzstone

(3) Fault contacts found using (2) postdate all contactsin the
precursor packages (again, to ageologist trivialy true).

The Legend Language version can be read as follows: A fault

affects a preexisting package of rocks consisting of units (2) and (1)
which are in conformable contact. The ‘ package’ isimplied both by

the offset in the fault 1abel, and also because fault operatorsin the
Legend Language always affect all preexisting rock masses
collectively.

The first representation in Figure 3 is human readable, and if that

depiction for the mep shown in Figure 2a. NotethatFigure2b 1theLL
containsthe unit namesbut much more: the ssquences areidentified by
boxed groupsand thefauit isdemonstrated to act upon all eerlier nouns
and verbs Theoffsst inthe F labd isnat srictly required inthiscase, but as
wewill sseinalater exanple isnecessary for more conplex eanples

p

2

2

| 1

? » ? —F—
1

—=C) =N

—_

2 2

I\ /]

C

> NS

Figure 3: The Legend Language depiction from 2b can be eqpanded to show
all of the permissble contact types on the map. The Fault verb hasthe effect of
copying the earlier sequence and allowing the two resLiting sequencesto be
in fault contact. Of course, many of the permissble contact rdationswill not
actually occur onthemep
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was our only concern we could stop right there. We would then
have a start at a rigorous mini-language for legends that explicitly
names al eventsin ageologic history in aformal way. This would

be very useful for recounting geological narrativesin its own right.

The second and third representations shown in Figure 3 are
equivalent to the first but demonstrate the hidden power of the
formal representation of alegend. These graphs show all of the
contact relations that are permissible on thegeologic mapiif thelegend
isinfact correct. Asthelegend isaformd and complete represantation of the

*

geologic history of the area from the point of view of contact
relations, then contact relations on the map that are not
permissible from the graph expansion are either invalid on the
map or illustrate a problem with the geological history, or both.
Much as math and logic alow one to locate errors in numeric and
logical arguments, the LL allows usto find errorsin geologic
histories and/or maps. And athough there is this expanded
version of the LL that is much more complex than a traditional
legend, the diagrammatic nature of the displayed version of the
Legend Language shields us from the underlying complexity.

3 Conglomerate
2 Shale
1 Sandstone

Figureda: A gedlogic mep with two unitsin conformable contact,
unconformebly overlain by athird unit. Note that again the contact typesare
labded.

Demonstration 2: Units with Unconformity.

Figure 4a shows a simple map with three units, one of which
unconformably overlies the others. The legend language version
is shown and expanded in Figure 4b to show permissible contact
types. In this case the rule applied is:

(4) theunit immediately above an unconformity may bein
unconformable contact with any unit in the older

Demonstration 3: Units with Intrusions.

A simple case of intrusion is shown in Figure 5a, with the
corresponding legend language and its expansion shown in
Figure 5b. Note that thisisidentical in behavior to an
unconformity. A potential problem arisesif units on the map
include contact metamorphic domains, although this can be
handled if necessary.

(5 aunitintruding a succession may beinintrusive
contact with any unit in that succession.

succession.
3
4
,U
% 2
1
1 1
2
| \U\
' ~U
1
Figure4b: Thehisory portion of the LL corresponding to Figure4aand
eqpanded to show permissble contact types
2
3
1
2
3 Granite

2 Shale

cutting an older ssquenceof 2 units
1 Sandstone "9
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1 1
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1

Figure5b Thehistory portion of theLL from Figure 5a
eqanded to show permissble contact types Notethat the

Demonstration 4: Faulting with Suspect Terranes

In some cases the geol ogic sequencesthet are placed in contact by afault are,
a the scde of mapping, different. In thiscase the legend language
represantation makesthe two Successions distingt packagesasshown infigure
6a Notethat thisStuation isnormd in most complex gedlogic tarranes.

A moregenerd fault ruethan theonegivenin (2) above canthen be
described:

(2b) Faultsaffect two packages, dlowing dl membersof each packageto be
infault contact with members of the ather package Faultswithin one package
operate by generating two idertical packagesand then fdlowing thisrule.

9 Dolomite
8 Limestone
7 Sandstone
3 Marble

2 Metapelite
1 Quartzite

—=0=-N-0Q-N
~N-0—-00-0)-O

3 Marble 9 Dolomite
2 Metapelite 8 Limestone
1 Quartzite 7 Sandstone

Figure6a:: Anorecomplex geologic map with two ‘ suspect terranes in
contact acrassa favit. Note that the gedlogic history of the two blodks before
faulting isdifferent. The LL as developed here only indudes verbs srrictly
necessary for handling contact types A ‘folding’ operator could easly be
added to place thefolding in context, but it would bea Smple passive merker
in the process of expanding the Legend Language to show permissible contact
types

Figure 6b: The LL corresponding to the geologic history of map 6a. Note that the offset in
theFault operator heremakestheLL dearer.
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Demonstration 5: A Complex Geologic Map

A mareredigic map isshown in Figure 7a, which can be thought of
asaddal of agnd| partion of alargeregiond map. Notethat here
we have many verbs operating on one s#t of early nouns (units 1, 2)
and less o onlater nouns (units 3, 4) because these later nounsather
postdate events or are dynamicaly rdated to them. Thesmple
legend language rendition of the gedlogic hitory isshownin Figure
7h. A fird gepin expansonisshownin Figure 7c. Note thet thereis
animplied nesing rule here, that Smply saysthat thefauit affectsthe
rocksfirg, then theintrusion affectsthe rocks and thefault (which
movesfrom being only averb to beng averb and noun), thenthe
aeaiseoded and aunit is placed on top. From bottom to top the
Legend Languageisanaraive destribing the geologic hiory of the
aea

1
A ~ 4
~
3 ."? ~
o ~
o ~
«* ~ - -
“Q L & )
"Sugamnn® \
S 1
1
N\
S 2
N\
2 .
N\
AN

4 Conglomerate
3 Gabbro
2 Basalt

1 Iron Fm

TheLL growsmore complex on further expansgon (though computerscan
eadly handlethistype of forma complexity), and thefind resuit isdidtilled into
tableformin Table 2. Asthetableis symmetric, only the upper haf need be
filled in. We can now compare the actud contacts ssen on themap and indeed

seethat themap and gedlogic histary are condstent.

4 Conglomerate
3 Gabbro
2 Basalt

1 Iron Fm

FC |

ccicls

A w| N P
:
3

Table2- Parmissable contact rdationshipsin themap shown in Figure7.
Notethat thetableissymmetric and redundant cdlsareleft blank here
Thistablemay becongructed from theL L shownin Figure7bina

completdy unambiguous manner.
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Thissame conagency test can be doneeven if there are thousands or millions
of palygonsonamap, asisthe casefor regiond gedlogic mapswhereintemd
incondstendes aremodt likdly to go unnaticed. And findly, avery complex
gedlogic higory can be handled (such asthe narrative describing the evolution
of acomplex Archean domain) and represented, dthoughinthiscasethe
expangon of the LL isbest handled by computer.

Inred geologic maps, there may bemultiple fault and multipleintrusve
evats TheLL can handethese gther by naming eech with aunique
subscript or labd, or dtematively by Smply gpplying therules of graph
expangon rigoroudly. In the case where units need to be checked for contact
relations dependent on gpedific agefaults thelabding method isnecessary. In
most maps, the added complexity isurwarranted.

Development of GIS Legend Language
Tools

Asasmpleexardsein GIS progranming, the Legend Language can be
implemented directly in software. A Smpleverson of theLL wes
programmed in the ArcView environment using the Avenue abject-oriented
programming language (ESRI, 1996). The Sripted tool wasthen gppliedtoa
large datast from the Abitibi Greenstone Bdt with variousinterpretations of a
gedlogic history legend, and incons sendies between the history and mgp
wereflagged consstently (Ross, Pers Comm.. 1998). Thesript offersa
smpleway to tes evenlarge mapsfor internd congstency, dthough further
deve opment of thetod isreguired to directly expand Legend grgphs.

Future Direction

GlStodsfor gedlogists until now have been amed largdy a fidd deta
capture (Brodaric, Hargp and Lemkow, in press) and 3d visudization, aswl
as countless pedidized toolsfor producing gedogic charts The fundamenta
limit on the use of GISfor gelogic andyss has become the problem of
inconsistency in large geosdience datesets, bath a thelevd of megpsand a the
moredaunting level of gedlogic fidd obsarvaion integration. The problem
indudes gedlogic hisiory differences such asthosetackled heréin, and dso
differencesthat arise through termindlogy and matter of scle(cf. Coleman-
Sadd et d., 1996). These problems, aswd| asthe overarching problem of
consgent datastorage, are currently being addressed through such initiatives
astheNorth American DataModd (Johnson et d, 1999). Itismy view that
theseinitiativesare ussful, but run therisk of proposing solutionsthet
overwhdm the geologist with technicd requirements.

The Legend Languageisan atempt to give gedlogistsatoa thet, even
without GI Sand databases, adds vaue to geologic maps LL'smake gedlogic
gariesexplidt. The expandons and consstency todls discussed can bemade
to operate completdy in the background —the gedlogist seesonly thegraph
form. | hopethat other tool developersbeer in mind thet toolsmust beintuitive
to thar audience, and that thereis an extengve literature on how to achieve
this(cf. Norman, 1993).

Conclusions

Humansunderstand diagramsintuitivey, and asaresit awide vaiety of
visud toolsareusad in everyday life Computers, on the ather hand, operatein
aforma mode more akin to logic than to human language: The Legend
Language gpproachisintended to bridge the gap between computer ad
gedlogist usng aformd yet visud language, which hdpsusmake our idess

dear and provides afoundation for toolsthet greetly enhance our gbility to
build and edit geologic maps.
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Archean cratons of Laurentia

and the search for early supercratons

Abstract:

Laurentia is cored by a collage of six or seven Archean cratons welded together
during the Paleoproterozoic era and exposures of a subset of these dominate the
geology of the Canadian Shield. As Archean cratonic margins typically form lower plates
in the Proterozoic orogens, the overall contribution of Archean crust to Laurentia is even
more impressive. To further our understanding of the cratons and the Archean in general
it is important to compare and contrast their evolutions and ask questions such as: Where
did they come from? Did some of them share a history prior to early Proterozoic break-up
and dispersal? Or at earlier times? Perhaps the best known cratons of Laurentia are the
Superior Province and the Slave Province, respectively, and several lines of evidence
suggest that these two danced to a different tune during the ca. 2.7 Ga global tectonic
cycle, thus calling for the existence of at least
two (and probably several more) distinct 'supercratons' at the close of the Archean. The
geology of the Slave craton is now well enough documented and sufficiently diagnostic
and homogeneous that we have a realistic chance of recognizing rifted and drifted
fragments among the 25-30 Archean cratons around the globe. An important correlation
tool will be a comparison of Mesoarchean basement complexes and their thin but
diagnostic cover sequences.
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