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Geologic time scale — a framework

 Two key concepts
— Interval: a period of time between two events
— Instant: a particular point in time
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Geologic time scale — a framework

So Ordinal hierarchical structure
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‘; ?ﬁ; Encode the ordinal structure

The temporal position of the

isc:Jurassic base of Jurassic
thors:begin isc:BasedJurassic ;
thors:end isc:BaseCretaceous

isc:BasedJurassic
tm: temporalPosition isc:BaseJurassicTime ;
gts:stratotype isc:GSSPBaseJurassic ;
thors:nextEra isc:Jurassic ;
thors:previousEra isc:Triassic

g

isc:BaseJurassicTime
tm:value "201.3"**xsd:float ;
thors:positionalUncertainty isc:BaseJurassicUncertainty.

isc:BaseJurassicUncertainty
basic:value "0.2"**xsd:float . Credit: Simon Cox

http://resource.qgeosciml.org/vocabulary/timescale/isc2014.ttl Steve Richard 6
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Encode the hierarchical structure

e -OCation of Jurassic
in the hierarchy of
geologic time scale

isc:Jurassic
gts:rank

skos
skos
skos
skos

:broader

. narrower
. narrower
. narrower

isc:Mesozoic
gts:rank

skos
skos
skos
skos

http://resource.geosciml.org/vocabulary/timescale/isc2014 .t
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‘; :"ﬂ: Encode the information of golden spike
s .

Golden spike of the base of Jurassic -
isc:BaseJurassic
tm: temporalPosition isc:BaseJurassicTime ;
gts:stratotype isc:GSSPBaseJurassic

isc:GSSPBaseJurassic
sam:shape isc:BaseJurassic-location ;
dc:source '"Episodes 36/3, p. 162-198, 2013"“*“xsd:string ;
gts:boundarylLevel "5.80 m above top of Koessen
Formation"**xsd:string

isc:BaseJurassic-location
gm:position isc:BaseJurassic-position

isc:BaseJurassic-position
gm:coordinates "47.4839 11.5306"“**basic:ordinates ;
gm:srs <http://www.opengis.net/def/crs/EPSG/0/4326>.

http://resource.geosciml.org/vocabulary/timescale/isc2014 .t 8
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More expressivity?

Golden spike of the base of Jurassic

isc:BaseJurassic
tm: temporalPosition isc:BaseJurassicTime ;
gts:stratotype isc:GSSPBaseJurassic

isc:GSSPBaseJurassic
sam:shape isc:BaseJurassic-location ;

dc:source "Episodes 36/3, p. 162-198, 2013"““xsd:string ;

gts:boundaryLevel "5.80 m above top of Koessen

The level of the golden spike coincides with the
lowest occurrence of ammonite Psiloceras spelae
S 17;/;

isc:BaseJurassic-locati
gm:position isc

isc:BaseJurassic-positi4 @
gm:coordinates "47 ;

gm:srs <ht

http://resource.geoscil
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‘; :ﬁ Reasoning and Inference
-

« Use reasoning to debug the statements (e.g. start age
should be older than end age)

« Can we deduce the hierarchical and ordinal relationships
between concepts using existing information (e.g., rank,
start and end ages), rather than write all the statements

« Can we get the address of a golden spike, e.g., nation-
>region->town, using its coordinates (Google maps
already have this, but how about LOD)

11



Filter & generalize geological time features

RGB: 7FC64E

RGB: 34B2C9S RGB: 812B92 RGB: 67C5CA

(a) Cretaceous (b) Jurassic (c) Triassic (d) Mesozoic

(e) Cretaceous after (f) Jurassic after (g) Triassic after (h) Mesozoic after
semantic inference semantic inference semantic inference semantic inference

RGB: 7FC64E RGB: 34B2C9 RGB: 812B92 RGB: 67C5CA

(i) Cretaceous after (j) Jurassic after (k) Triassic after (I) Mesozoic after
generalization generalization generalization generalization

12



More examples of map generalization

Generalization at Eonothem level “Precambrian” and “Phanerozoic” "



Another type of map generalization / data analysis
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Search mineral observation
records

< Mineral Name

search term n

4 Mineral Elements

=+ Geologic Eon

+ Geologic Era

+ Geologic Period

+ Geologic Epoch

+ Geologic Stage

=+ Country

+ Region

 Locally Under development: https://deeptime.tw.rpi.edu/map/map.html, .




Search mineral observation
records

e
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= Geologic Era

‘15 count 4 OR‘

Mesozoic %
Paleozoic (126)
Cenozoic (71)
Neoproterozoic (23)
Paleoproterozoic (7)

Mesoproterozoic (7) 70 . s SIL AT
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Paleoarchean (1)
Neoarchean (1)
Mesoarchean (1)

Eoarchean (1) 16
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Thank you!

More information:
Marshall X Ma
max7@rpi.edu



