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WHAT IS GEOMAPAPP?

GeoMapAppisafree,Java-basedgeospatialapplication

Itenablesuserstoexplore,visualize,andanalyzeawidearray
ofgeosciencedatasetsinageographicalcontext.

digitalelevations
earthquakedata

geochemistry
platemotioninformation

researchcruisetracksandprofiles
sedimentthicknessgrids

hydrothermalventimages
…



WHO DEVELOPED GEOMAPAPP?

Ithasbeendevelopedby

Itoriginallyprovidedaccess
totheGlobalMulti-ResolutionTopographycompilation,

whichfeatureshigh-resolutionbathymetrydata
(about100mnodespacing)

frommultibeamsurveysinoceanareasandtopographydatasetsfrom
ASTERandtheNationalElevationDatasetforland.

Additionaldatahasbeenintegratedovertime.



WHO IS USING GEOMAPAPP?

Theapplicationiswidelyusedin
geoscienceeducationandresearch,

allowinguserstointeractwithcomplexgeospatialdatasetseffectively.

Itslightweightdesignandcomprehensivefeaturesmakeitanideal
platformforintroducingstudentstodifferenttypesofgeosciencedata.



DOWNLOAD
GEOMAPAPP

www.geomapapp.org



FromtheDownloadLinkspanelontheleft,clickthelinkforyourcomputer'soperatingsystem.
Onthewebpagethatcomesupforyourcomputer,scrolltothebottomofthepage,

readthetermsofdistributionandclickAGREEtodownloadtheGeoMapApp.

DOWNLOAD THE LINK



START GEOMAPAPP
Whenthedownloadiscomplete,locatetheprogramfileonyourcomputerand

double-clicktheGeoMapAppicontostarttheprogram.

ClickAgreetoselectthedefaultMercatorBaseMap
(linearscaleisequalinalldirectionsaroundanypoint,

thuspreservingtheanglesandtheshapesofsmallobjects).





once GeoMapApp is running, you'll see the map of Earth



EXPLORING 
THE 

STARTING 
MAP



MAIN FEATURES OF GEOMAPAPP

ZOOM IN AND OUT

READ THE CURSOR LOCATION

DISTANCE/PROFILE TOOL



DataLayersmenu

MAIN FEATURES OF GEOMAPAPP



Geologic map of France

NASA Blue Marble

AVHRR average sea surface 
temperatures 
(1985-1997)

Smith-Sandwell satellite 
altimetry-derived free air 
gravity anomaly

MAIN FEATURES OF GEOMAPAPP
DataLayersmenu



GEOLOGYOFITALY1:250:000

MAIN FEATURES OF GEOMAPAPP
DataLayersmenu



Portalsmenuofferscustomizeddataaccessandmanipulationinterfacesspecifictoeachdatatype.


e.g.1)theoceanfloordrillinginterfaceprovidescustomizedcoreprofilingandsearching,
e.g.2)thephotographictransectsportaloffersseafloordivephotosarrangedalongthedivetrack.

MAIN FEATURES OF GEOMAPAPP



(Clockwise from upper left) 

Seafloor dive photos on 
high-resolution bathymetry 
for the EPR 9N Ridge 2000 

study site. 

the DSDP/ODP interface 
includes species range 

charts, down-hole physical 
measurements and 

stratigraphic information.

Multi-Channel Seismic 
reflection profiles over the 

Aleutian trench.

MAIN FEATURES OF GEOMAPAPP
Portalsmenu



TheFocusSitemenumenuprovidesquicklinkstospecificdatasets
(e.g.Ridge2000andMARGINSFocusSitedatasets).

MAIN FEATURES OF GEOMAPAPP



Overlaysmenu:variousoverlaysanbeselectedandtoggledon/off,includingadistancescale,
theinsetmap,coastlines,lakesandriversandgeographic/politicalnamesandboundaries.

MAIN FEATURES OF GEOMAPAPP




TheBookmarksmenuallowsthecurrentviewtobesaved,zoomsouttoglobalview,andzooms
intoselectedsitesofinterest.

ProjectionallowsyoutoselectbothNorthandSouthprojections.

Education-relatedlinksaregivenundertheEducationmenu(youcancontributewithyouideas)

MAIN FEATURES OF GEOMAPAPP







EXERCISE #1

Calculate 
the seafloor spreading



Seafloorspreadingisageologicprocess
thatoccurswhentectonicplatesmove
apart,creatingnewoceanfloor.It'sthe
primarymechanismthatcauses
continentaldrift.

1.Magmarisesuptofillthegap
betweentheplates.

2.Themagmasolidifiesintonewoceanic
crust.

3.Thenewcrustmovesawayfromthe
ridge,carryingoldersedimentandfossils
withit.

WHAT IS THE SEAFLOOR SPREADING ?



TECHNICAL SKILLS
•  Load and explore various grids in GeoMapApp
•  Create seafloor age profiles in GeoMapApp

SCIENTIFIC KNOW-HOW
•Analyzedatarelatedtotheageofseafloorcrust
•Calculateseafloorspreadingratesusingprofilesofseafloorageversusdistance
•Analyze/comparespreadingratesatvariouslocationsandatvarioustimesinEarth’shistory
•Speculateabouttheeffectsoftectonicactivityonseafloorspreadingrates



TheSeafoor Crustal AgegridwillloadandaContributedGridswindowwillappear.

STEP 1



SOUTH-ATLANTIC RIDGESTEP 2

3.Usethe
Profile
Tool1.Turnon

theZoom
tool…

2.Zoom
onthis
partof
Atlantic



SOUTH-ATLANTIC RIDGE



SOUTH-ATLANTIC RIDGE

37°W,22°S to 10°W,12°S  



Whichvariablesareusedtodrawtheprofilechart,andonwhichaxesaretheyplotted?

SOUTH-ATLANTIC RIDGE

Howmanyyearsarerepresentedbyeachinterval(step)onthey-axis?

Whatdistanceisrepresentedbyeachinterval(step)onthex-axis?

Wherealongtheprofilearetheyoungestrocks?Describehowtheageofseafloor
changesasyoutravelfromthespreadingcentertotheSouthAmericanandAfrican
coastlines.

Istheage-distanceprofileroughlysymmetricaloneithersideofthespreadingzone?

CHECK



Rateisdescribedasachange in distance over a period of time ( velocity!).

Theaveragerateofseafloorspreadingduringaparticularperiodoftimecanbedeterminedby
analysisoftheprofilechartasshowninthefollowingworkedexample.

SOUTH-ATLANTIC RIDGE



HowmuchwideristheSouthAtlanticgettingeachyear?

Explainhowandwhytheappearanceofthisprofilewouldchangeiftheseafloor
hadbeenspreadingatamuchgreater(faster)rate?

SOUTH-ATLANTIC RIDGE

CHECK



SOUTH PACIFIC RIDGE
133°W,27°S to 90°W,32°S 

Location
Description

Start 
Long, Lat

End
Long, Lat

Spreading Rate
Left

(mm/yr)

Spreading Rate
Right 

(mm/yr)

Combined 
Seafloor 

Spreading Rate
(mm/yr)

South Atlantic 37°W,22°S 10°W,12°S 22 21.6 43.6

South Pacific 133°W,27°S 90°W,32°S 60 112 172

STEP 3



DescribethedifferencebetweentheAtlanticandPacificOceans.

Explainapossiblereasonablyreasonforthisdifference.

POINT



POINT

TheAtlanticseafloorsurrounding
theAtlanticmid-oceanicridgeis
attachedtothecontinentsatits

marginstheAtlanticmarginsare
passivemargins.

ThePacificseafloorsurrounding
theEastPacificriseisattachedto
thesubductionzonesaroundthe

Pacificmarginwhichaddsslabpull
totheridgepushatthespreading

center.Thesecombinedforces
increasetherateatwhichthe

Pacificlithospheremovesaway
fromthespreadingcenter



INDIAN OCEAN RIDGE
130°E , 33°S to 134°E, 63°S 

Location 
Description

Start
Long, Lat End Long, Lat

Spreading Rate
(Present – 40 mya)

Spreading Rate
(40 mya – 80 mya)

Left (north) 
(mm/yr)

Right (south) 
(mm/yr)

Left (north) 
(mm/yr)

Right (south) 
(mm/yr)

Australia -
Antarctica 130°E,33°S 134°E,63°S 33.6 28.4 5.1 6.9

 Combined Rate (mm/yr)          62 Combined Rate (mm/yr)         12

STEP 4



describethedifferencesbetweenthe
differentanalyzedspreadingrates

POINT

- Are ridges symmetrical (as usually shown on textbooks)?
- Are all seafloor spreading rates around the Earth currently constant? 
- Are spreading rate of a single ridge necessarily constant over time?  



EXERCISE #2

Volcanoages,
Hotspots

and
PlateMotion



TheHawaiian-Emperor
seamountChainisalongchain

ofPacificislandsandextinct
underwatervolcanoes.

Theacceptedexplanationof
thisstructureimpliesthe

motionofthePacificplate
overastationaryplume.

PLUMES AND PLATE MOTION

age and distance 
of volcanic data to 

calculate the rate of 
motion of the Pacific plate



TECHNICAL SKILLS
 Load and explore data tables in GeoMapApp
 Use the distance profiler tool in GeoMapApp

SCIENTIFIC KNOW-HOW
 Analyze data related to the age of volcanic rocks
 Calculate the speed of plate motion using age and distance data
 Analyze and compare speeds at different times in Earth’s history
 Speculate about the effects of tectonic activity on plate motions
 Assess evidence for the hotspot volcano formation model



STEP 1 168oW, 25oN  to 153oW, 18oN



STEP 1 168oW, 25oN  to 153oW, 18oN

Click on  DataLayers -> Geology ->  Volcanoes and Seamounts -> Ages of Pacific islands 
and seamounts: Clouard and Bonneville 2005 to load the data set of the age of volcanic 
rocks (determined radiometric age-dating techniques) collected from the Hawaiian islands 
and seamounts.



DEFINE THE AGE OF 
HAWAIAN ISLANDS …

STEP 2



… AND THEIR DISTANCE



STEP 3 CALCULATE THE PACIFIC 
PLATE VELOCITY



-HowlongagodidthebendofHawaiian-Emperorseamountchainoccur?

CHECK

CALCULATE THE PACIFIC 
PLATE VELOCITY

Some time between 41.5 Ma and 47,.3 Ma.



describethePacificplatemotion

POINT



POINT

About60Ma,thePacificplatewasmovinginanortherly directionrelativetothehotspot.
Currentlytheplateismovinginanorthwesterly direction         .

https://www.google.com/url?sa=i&url=https%3A%2F%2Fearthhow.com%2F7-major-tectonic-plates%2F&psig=AOvVaw1p715L7fZpii22EpdYjMvK&ust=1745940669519000&source=images&cd=vfe&opi=89978449&ved=0CBQQjRxqFwoTCPi0noqG-4wDFQAAAAAdAAAAABAE


POINT

Whatcouldbethecauseofthe
majorchangeinthe

organizationofglobalplate
motionsaround45to55Ma?



POINT
Thebendroughlycorrelateswiththedrasticchangeinthespreadingrateobserved
betweentheAustralianandAntarcticplates(-->recalltheactivityonseafloor
spreading).

Possibleexplanations: - theslightlyearliercollision of the Indian and Eurasian 
plates thatbeganforcingupthehugeHimalayanmountain
rangeandproducingtheextrusionofEastandSoutheast
Asia;

- temporary locking of the subduction process intheNW
Pacific;

- themovement of the plume withinthemantle.




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50

