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Paleogeography workshop

University of Vienna

April 23-24, 2005

Workshop Report

Location: Geocenter, University of Vienna, Althanstrasse 14, http://www.univie.ac.at/Geologie/

Goals:

1) To help identify available open data sets and databases useful for constraining paleogeography.

2) To create a "feature list" of all data types and their associated attributes that we need to consider for a future, web-extensible paleogeography information model.

3) To discuss possible database design strategies, based on the collective experience of workshop participants who have been involved in database development.

4) To survey ongoing efforts of open software development that can be joined in an effort to create a community software system for paleogeographic reconstructions.  

Saturday 23 April, 2005

9:00 AM
Welcome (Dietmar Müller and Cinzia Cervato)

Part I: A review of some key databases 

9:15
IAGA global paleomag database (Rob Van der Voo)

9:30
Paleogeographic Atlas Project (PGAP) Database (David Rowley)

9:45
PANGAEA database (Wilfried Jokat)

10:00
Fossil databases (Robin Cocks)

10:15
Peritethyan Atlas (Gerard Stampfli)

10:30
Coffee break

Part II: Breakout sessions
Currently used data/databases for post-Pangaea vs. pre-Pangaea reconstructions (i.e. oceanic vs. continental data)

11:00
1) Post-Pangaea reconstructions


2) Pre-Pangaea reconstructions

12:00
Summary of results

12:30
Lunch at Uni Cafeteria

Part III: Paleogeographic database and software requirements

13:30
CHRONOS's approach to GIS and paleogeography (Doug Fils)

13.45
ODSN web page and Ronov database on GERM web site (Sascha Flögel)
14:00
What lessons can be learned from design of seismic reflection database/web portal at UTIG (Lisa Gahagan)

14:15
Paleogeographic reconstructions and data from an industry perspective (Ian Norton)

14:30
Coffee break
14:50
Breakout sessions: 

1. Compilation of "feature catalogue" for a community paleogeography database

2. Requirements/constraints for paleogeography database and software design

15:45
Summary of results

Part IV: Software and reconstructions demo

16:15
GMAP demo (Trond Torsvik)

16:30
PALEOMAP software and GIS data demo (Chris Scotese)

16:45
Atlas for windows demo (Alan Smith)

19:00
Dinner, Schübel-Auer Heurigen, Kahlenbergerstraße 22, Nußdorf 

Sunday 24 April, 2005

9:00
GPlates concept and demo (Dietmar Müller)

Part V:  CHRONOS Portal Testing

9:30
Testing of selected features on the CHRONOS portal that would be directly affected by paleogeography utilities – participants' laptops required

10:30
Coffee break

Part VI: Future community databases and software – identify requirements and main players to drive data compilation/synthesis

11:00
Breakout sessions



1) Future community data/databases required for Post-Pangaea reconstructions


2) Future community data/databases required for Pre-Pangaea reconstructions

12:00 
Discussion of results

12:30
Lunch at Uni Cafeteria

Part VII: Future community software 

13.30
Breakout sessions



Group 1) Interactive software/visualization requirements


Group 2) Map-making requirements
15:00 
Discussion of results

16:00
Closing remarks (Dietmar Müller, Cinzia Cervato)

Summary of workshop achievements

1) There is no standard methodology for reconstructing plates, beyond the notion of a hierarchical rotation tree and data files coded by plate name/id.  

2) A group  of paleogeography "power users" needs to be formed to lead an effort of minimal standardization required for a web-based system of plate reconstruction, even if there will be many different sets of plate outlines and rotations to choose from. 

3) Such a group of "power users" has been identified at this meeting.   Power users have agreed to share some of their data sets and rotations.  

4) The power users have a commitment to help facilitate the creation of a community system of paleogeographic data bases and software

5) Some specific community data sets need to be assembled to facilitate advances in paleogeographic reconstructions.  It has been agreed to form the following working groups:

a. Rotations/plate polygons/software ("power users")

b. Marine magnetic anomaly/fracture zone data base

c. Lithofacies

d. Fossil database
Workshop Report

Summary of presentations

Dietmar Müller

“Hero code” – time to leave behind & establish standards to widen the participation & development.

Paleogeography – includes paleoceanography

Earth Science is data rich & info poor

· must interpret these data within plate tectonic context

“e-Science” = data: computing element easier, faster & more flexible w/ standardized interfaces

Examples include:

· US: GEON, CHRONOS

· UK: NERC DataGrid

· Australia: APAC Geoscience Projec

Standards

XML

Ontology = domain-specific conceptual model (and the ability to map between them)

GPML – “our” XML-based info model for paleogeo (via GPlates?)

Open GIS   GML  (geographical mark-up language)


GPML will be based upon, Simon Cox’s effort


Private & Public View

_____

“Information Communities” – includes palegogeo

Feature Type Catalogue


Community defined by a common language


Geographic object types

Discourse on how to develop a domain-specific XML – mining example

(XMML = Australian Mining)

Standard Info Model

XML’s:
GPML

Timescale

Embedded gridded data into GPML

Platform independent binary encodings

Vertical slices import – as in climate modeling

Irregularly spaced grids

Design & populate database (import legacy database)

“standards” for data & data models: don’t care if user software is open or commercial

Rob Van der Voo

Paleomag database effort:  Started in 1987 under IUGG auspices

Based on the need of a global paleomag database

GPMDB 4.6 = latest version

earthreforg/ cgi-bin/er.cgips=magie-sf-datamodel.cgi

pmag database tied to the time scale – now uses 2004 ICS

Look-up tables: info, timescale, journal, continents, country, terrain

Pmag data elsewhere – all NGDC/ WDC Boulder + Others

Pisarersky & McElhinny EOS 2003


Where GPMDB now sits; ArcView interface

www.ngu.no/dragon/Palmag/paleomag.htm

list files = updates of data

There are good & bad data

Need reliability criteria; different for different users – see Van der Vooo (1990) for his list, some criteria are objective

Pangea reconstruction illustrates problem using the data: Gondwana too far north; Laurussia too far south


= Pangaea A

(
Pangaea C 
models

Pmag field may not be entirely dipolar

- accounts for Pangaea problems (Octupole?)

Inclination shallowing (e.g. sediments = another source error)

What caused bias in pmag data = his current effort

Unrecognizable overprints

Uses “filters”: age quality, demag code

Pangea B & C no longer necessary via this.

David Rowley

Fred Ziegler – started a huge effort

Data-driven = the sensible way to build paleogeo maps

Paleogeo Atlas Project

Lithographic database – now in public domain (upon Zigler’s retirement)


- includes a code for how well each litho data point is tied to time scale

45,000 localities from 25,000 published literature

Such legacy data is very difficult to get at & use

“No sensible way” to extrapolate across low/no data areas …


requires reading general literature & thinking about it


the litho database is a pointer back to literature with regional geology

Biogeography – reasoning helps, but if you draw maps using these types of data then ask resultant paleogeo map biogeo question = step into circular reasoning

No standardized way to report geological data

“predictive pgeo” – how the earth works

“theoretical pgeo” – ice & sea level

example from N. America = did not work

dynamic topography controls pgeo

His Concerns


How to do the data mining? Where data comes from:

Legacy data, but also need new data; Need on-the-ground data

Wilfred Jokat

Pangaea database designed for geologists not paleogeography.

Also problems w/ data input

Is a library for georeferenced data

Basic research on earth & environment

Normalized data model


Fixed …

Open parameter list, etc.

Review


What is the database?


Who runs it?

Started 1995 – use really took off in 2002



Both input & access (the input drives the access)

140 Projects, 3515 references, 201,179 data sets

Fear of people putting data into system before publication


= secure user area now to help review how users work w/ the system

[“principal investigator” = data owner]

PANGAEA Internet Mapserver (PIM)


Zoomable – more data appears as you zoom in

***[All search via Boise site - ]

Digital Object Identifier (DOI) – new

= for persistent identifier (DOI) & Citation

Robin Cocks


Lots of paleo databases

“Finding old continents by kinematic continuity”

Why are fossils important for pgeo reconstructions


Not all – others have other uses depending, e.g.



ages – better w/ some


Terrain recognition – better w/ others - large continental blocks and microterrains


Environmental/ climate – cool vs. warm water, etc

History of things – another way to look at issues


Ancestry of genera via plotting on pgeo maps

also help re terrain analysis

faunal clines across climate belts

some fauna only at edges of terrains

bugs help w/ human computer analysis while drawing pgeo maps]

Cocks & Torsvik 2002, 2005 in press – Ordovician = more recent work


“kinematic continuity” issues

Gerard Stampfli

“Tethyan oceans in space and time”

Stampfli & Borel 2004

Emphasis on geodynamic scenarios for Tethyan oceans


Especially ophiolities & mélanges regarding this reconstruction


= openening & closing of back-arc & obduction


[focuses on interpretation – but know how we got there w/ the data]


Subsidence analyses – when tectonics happening or not


How to reconstruct vanished oceans?



Apply synthetic magnetic models for ocean spreading & mag anomalies




not easy to do/ an iterative process: run(problems(fix(run again




relies on sound, field-based geologic data



Using pmag reconstruction …

can get at velocities of continent movement

+ also platitude, rotation

change in rotation/ velocity correlates w/ renewed subsidence of continental margin =slab breakoff/ roll-back/(something happened)

Now using gmaps (not user friendly) – use Mapinfo ( ArcGIS to build the database making bathymetric models

w/ GIS + GPLATES = global reconstruction

“turned into a paleogeo database”

Prepangaea = overlaps w/ oceans community

Paleogeographic reconstructions

Area/ extent/ geometry of crustal elements

continents, megacontinents, terrains, spreading centers, etc  (crustal element catalogue)

Reconstruction of crustal elements

paleomag

lithology/ lithofacies

paleontology/ biogeography/ age

geochronology

Global paleogeologic maps (?) only show outcrops?

Sascha Flögel

Ronov db (on GERM)

OSDN web page: ocean drilling stratigraphic network

OSDN – origin 1990’s – post-cruise focus


DSBP & ODP data


www.osdn.de

“stratigraphic event plot” = ADP

Ronov


Areas, avg. thickness, volumes, rates of accumulation, conditions fm sed/ vol


Intensity of volcanism, global paleogeo reconstructions


platforms
geosynclines

orogens

Lisa Gahagan

UTIG – lessons from seismic reflection/ refraction db & portal


Marine seismic data

Purpose:

Where are the data?

Geographic search

Now joint w/ Lamont

Shopping cart approach

Lessons:

· Need someone who is very familiar w/ type of data you are using

· Tech support key – you (i.e. geoscientist) can’t do it alone

· Student workers may not work out (esp. ugrads) *use a staff person instead

· Data donors must be persuaded & need to be acknowledged *give scientists credit

· Register your users & their accessing of the database – academic/ students/ industry

· Your website is not as easy to navigate as you think it is

· Be prepared for questions and requests for help w/ actual data – one-on-one interchanges

Re: data


Seismic data is static


Tectonic data will evolve = higher maintenance


Interpretive data – how handle quality control?

Ian Norton

ExxonMobil Paleogeo Reconstruction

Oriented toward source or reservoir “times”

Wants to do all reconstructions in ArcGIS


GPlates = good for expert interaction but GIS tool is ideal for a non-specialist

Steve May = all western US reconstruction published

Easily reconstructed gridded data

Paleotectonic emphasis, but also paleogeographic & time slice projects

GOCAD 3D graphic routine – French = internal plate reconstruction system

Paleoclimate applications: parametric climate modeling

Do new db’s need to be made, existing ones populated?

Question of legacy data

Properties for data type classification


Age appear


Age disappear


Plate ID

Orogens – active/ inactive




Expand while active




Degrade via erosion when inactive




Over-printed by new orogenic activity


Everything has an age (or age range) and a modern location (ocean crust that has disappeared has zero modern location) and paleolocations tracked back to


Need translation scheme between basin classification schemes just as for time scales;

lith classification schemes
Present vs. Paleofeatures

Strong or weak typing

What is a “paleogeographic reconstruction”

- What features do we need to track for?

- Modern?
Paleo? (i.e. – ancient)

Chris Scotese (scotese.com)

Paleomap.uta.edu – on-line reconstruction

Uses ArcIMS

GIS is way to do paleogeo

PointTracker = paleopoints from modern coordinates

ArcGIS + PointTracker

Differences in reference frame … hot spot & pmag

“EHS-GIS Digitial PaleoAtlas in ArcGIS 9.0”


Digital elevation models (basins?)


Bring in user data

ArcPlateTracker v4.0

[we need batch processing re sample/ section points]

MaxiDrifter

Lightwave 3D, other 3D modeling applications


Works just fine


Illustration tool;

Digital Databases


J. Parrish source rock db (+2000 source rocks)


* Boucot, Xu & Scotese



lith climate indicators +10,000 records



400+ pp txt



in GIS format needs to be attributed



lith, strat, bauxite, phosphate, etc.



coal



[could be useful]

Trond Torsvik

Presented GMAP – mainly a tool for paleomagnetists

Al Smith

Atlas of paleoshorelines

BP database – into public domain; requires support because his is a for profit organization

Dietmar Müller

GPlates

Map-making routine in GMT

Works w/ XML files – based on GML schema

GMT = worldwide standard in solid earth science – some problems

APAC Geoscience EarthByte system

Australian w/ CalTech

Complete modeling environment – workflaws

[Present form GPlates = not user friendly – for experts only; can’t be used as an interface for geoinformatic sed-paleo worlds – yet.]

Potential strength of GPlates is that users can alter plate kinematic models easily.

Breakout Group Notes

Currently used data/databases for post-Pangaea vs. pre-Pangaea reconstructions

· digital geological map of the world would be best starting point for communal paleogeography database

· IGC International geological digital geological atlas (CGMW) of the world available in digital form - is it possible in terms of intellectual property to integrate  it - Unternehr agreed to ask J.P. Cadet if it is possible to integrate their atlas into CHRONOS

· USGS digital data for oil and gas 

· USGS digital map of the US, might have developed standards for map production

· CGMW as one of the driving forces to set up standards

· Exxon tect map of the world originally digital, company sells it for thousands of $$, now 20yrs old. GDS (Geologic Data Systems) Boulder/Colordado digitised/sells it. John Ferguson as contact. 

· Canadian Geological Survey tectonic map of the world 

· Bob Engdahl's seismic hypocenter database

· Geoscience Australia data, CHRONOS can request it, WFS is planned to be set up.

· Other data compilations: Cenozoic isotopic ages for SE Asia on the web, industry heat flow, hypocenter data, data from literature - link data to original papers through hyperlinks to PDF (contact: Rob Hall).

· ODP well data

· Pangea database already links data and publications, scanned reports to PDF, necessity to have data and papers linked

· magnetic picks, none of those data aren't compiled in one single data set, not in public domain. Dietmar: information loss (picking scheme, timescale, etc.) – need working group to address issues, i.e. standardised magnetic anomaly picking scheme, procedure to go forward with the global pick database (all based on the Mueller, Gaina, Cande & Patriat picking scheme), time scale difference problems.

· Quality control for all data sets in public domain, CHRONOS to provide quality control functions. Quality control very important but very time consuming.

· Efforts to provide community models everyone more or less agrees to.

· Need guidelines for producing geological maps, standardised framework/format for producing digital maps – recommendation is to stick to opengis guidelines, to avoid proprietary problems, and stick to open standards.

· Set up working group to provide standart scheme out of CHRONOS, including major players to provide/agree on basic data set and picking scheme

Paleogeographic database and software requirements

Data 

· Starting from 2-3-n digit plate code and plate shape files, what we need are rotation files, linked to paleomag-data base for continents. 

· In absence of paleomag or as an addition to it, we need geological databases, such as biogeographic, climatic, lithological, this implies involving more people and larger groups, such as paleontologists.

· In order to integrate plate tectonics and paleogeography, we have to include other data bases, existing or not, such as igneous rock geochemistry, sedimentology of marginal basins and inter-relation with tectonics, and subsidence curves (well data base).

· We then define what the basics of how we want to organize data:

· 1) where it was
2) at what time
3) what is it?

· To answer1, we need rotation file, but most often the ability to track the this rotation, it means access to paleolatitude of each terrane. 

· To answer 2, we need an updated time scale, including as much information as possible

· To answer 3, priorities have to be defined, depending on the aim of the maps.  Generally speaking a lithological data base regarding all major terranes of part of them.

· For DB need to know where data comes from – reference tag. 

· Within other projects they are using, “LSIS” unique ID, “Life Sciences Identifiers Specification”

· Each reference should have a unique ID, such as DOI

· Age, not just age but “type of age”, isochron, middle Cretaceous etc

· Lat, Long to some precision, but also need the datum. 

· X,y,z (depth), default value for the surface. 

· For the present day – need code/data that would determine what plate a given piece of data is on.

· Plate circuits and rotations.  These rotation files need to have uncertainties associated with them where posible.  The same formats for plate circuits. 

· Plate circuits and rotations should be preserved on a hierarchical basis.  “Hierarchical plates”.  It’s important to reference fixed plate.

· Currently the Plate ID’s are not unique. Three digits are now too small.  Need flexibility.  

· Need a scheme so that people can talk.  The numbers form a “group” like those associated with “North America”.  Need to be careful with words because of spelling and punctuation. 

· Don’t want to be too rigid in the numbers because new plates come out in research. However, we were likely to be able to agree about what the major plates.  

· Need to have a globe (or a region) in which the entire region is encompassed by closed polygons.

· Should all data files be open source? Should reconstructions or rotation files be available? Depends on audiences.

· Issue in the past is that publishers wouldn’t allow all of the filers to be published; this is no longer the case with e-pub.

· Since some reconstructions have “value”, therefore there is the real world, people obviously have the right not to make everything public (of course this also implies that such research should not be published, as publishing and not making information public are two mutually exclusive concepts)

Software

· Need web based software module.

· Need to figure out plate deformation mechanism

· Need to rotate grids

· Need to make Animations

Summary

Two user groups:  General vs. Power Users

Plate kinematic reconstructions vs. paleogeographic reconstructions …

Who has what type of paleogeo data?


Rotations, plate outlines, paleogeographies, datasets

Need to manipulate grids; move out of the points & polygon formats

Every grid node needs a lat-long & age

Plate ID’s & names standard is difficult


Lack of agreement


Agreed to start w/ a set of id’s

· present-day

General user requirements 
Power user requirements

General global plate outlines
lat, lon, z, age range info

Rotation files
oceanic mag/fz picks

Recon software (open source)
+ general user requirements


GPlates


(plate polygon closure)


assign plate ID


time appearance


time disappearence

Suggestions for working groups

Power user working group

This working group is committed to share files of rotations and plate outlines, and a subset of this group is involved in developing GPlates open software for interactive plate reconstructions.

T. Torsvik/D. Müller (rotations and plate outlines)


S. Floegel (rotations, plate outlines)

L. Lawver/L. Gahagan (rotations and datasets)

C. Scotese (rotations and polygons)

D. Rowley (rotations, polygons, paleogeography)

G. Stampfli (Tethyan rotations and plate outlines)

R. Hall/A. Smith – rotations, plate outlines

D. Müller/M. Gurnis/T. Torsvik (GPlates software)

Global marine mag/fz database working group

J.Y. Royer

D. Müller

S. Cande

J. Stock

W. Jokat

I. Norton

W. Roest

C. Gaina

J. Skogseid

G. Eagles

P. Unternehr

R. Livermore

L. Gahagan

Lithofacies database working group

G. Stampfli

D. Rowley

J. Golonka

A. Rees

B. Wilkinson

A. Vecsei

W. Hay

Fossil database working group (relevant fossils for constraining paleogeography) 

A. Rees

R. Cocks

R. Fortey

V. Davydov

B. Huber

W. Kiesling

Breakout groups

Part II: Currently used data/databases for post-Pangaea vs. pre-Pangaea reconstructions (i.e. oceanic vs. continental data)



Group 1) Pre-Pangaea reconstructions


Group 2) Post-Pangaea reconstructions

	Group 1
	Group 2

	Cocks
	Cervato

	Golonka
	Fils

	Hay
	Flögel

	Hochard
	Lawver

	Gahagan 
	Gurnis

	Rees
	Hall

	Rowley
	Heine

	Scotese
	Jokat

	Smith
	Müller

	Snyder
	Norton

	Stampfli
	Royer

	Torsvik
	Skogseid

	Van der Voo
	Unternehr

	
	Wagreich


Part III: Paleogeographic database and software requirements

Group 1 Compilation of "feature catalogue" for a community paleogeography database

Group 2) Requirements/constraints for paleogeography database and software design

	Group 1
	Group 2

	Cervato
	Fils

	Cocks
	Flögel

	Golonka
	Gahagan

	Hay
	Gurnis

	Heine
	Hall

	Jokat
	Hochard

	Müller
	Lawver

	Rowley
	Norton

	Smith
	Rees

	Snyder
	Royer

	Stampfli
	Scotese

	Unternehr
	Skogseid

	Van der Voo
	Torsvik

	Wagreich
	


Part VI: Future community databases and software – identify requirements and main players to drive data compilation/software development



Group 1) Future community data/databases required for Pre-Pangaea reconstructions


Group 2) Future community data/databases required for Post-Pangaea reconstructions

	Group 1
	Group 2

	Cocks
	Cervato

	Golonka
	Fils

	Hall
	Flögel

	Hay
	Gahagan

	Hochard
	Gurnis

	Lawver
	Heine

	Rees
	Jokat

	Rowley
	Müller

	Scotese
	Norton 

	Smith
	Royer

	Snyder
	Skogseid

	Stampfli  
	Unternehr

	Torsvik
	Wagreich

	Van der Voo
	


Part VII: Future community software 



Group 1) Interactive software/visualization requirements


Group 2) Map-making requirements
	Group 1
	Group 2

	Golonka
	Cervato

	Gurnis
	Cocks

	Hochard
	Fils

	Lawver
	Flögel

	Müller
	Gahagan

	Norton
	Hall

	Rowley
	Hay

	Royer
	Heine

	Skogseid
	Jokat

	Smith
	Rees

	Snyder
	Scotese

	Torsvik
	Stampfli

	Van der Voo
	Unternehr

	Wagreich
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