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APPENDICES&

Appendix&A:&Evolution&of&Spotted&Hyena&population&in&HiP&

!

!
! &

Figure+33./.Census.estimates.of.Spotted.Hyena.population.in.HiP.from.2003.to.2015.(EKZNW,.2015)..

Figure+ 34. –. Location. of. the. call/ins. station. for. censoring. spotted. hyena. population. in.HiP,. and.
number.of.spotted.hyenas.having.responded.in.2010.(A).and.2015.(B).(EKZNW,.2015)..



! 59!

Appendix&B:&Landmark&displacements&on&2DPentities&

Fixed!landmarks!were!initially!digitized!in!Geomorph!using!the!function!digitize2d.!The!coordinates!
of!the!curveJsliders!were!exported!from!ImageJ,!as!suggested!by!Sherratt!(2015),!and!joined!to!the!
coordinates! of! the! fixed! landmarks! in! a! same! Geomorph! array.! But! after! the! Procrustes!
superimposition,!displacements!such!as!the!one!displayed!by!Figure!34!A,!occurred!for!every!pad.!
We! assumed! it! was! due! to! a! modification! of! the! scale! of! the! image! when! it! was! imported! in!
Geomorph.!This!scaling!issue!could!not!be!solved!at!the!time.!!

To!get!around! this,! fixed! landmarks!were!digitized!and!exported! from! ImageJ! (as! for! the! curveJ
sliders),!so!that!the!same!scale!could!be!guaranteed!for!both!types!of!landmarks.!It!worked!for!the!
main!pads!and!toes!1!(Figure!34!B),!but!not!for!toes!2,!3!and!4,!as!displacements!such!as!the!one!
displayed!by!Figure!34!C!kept!occurring!after!the!Procrustes!superimposition.!However,!when!the!
coordinates! of! the! landmarks! of! the! pads! were! grouped! all! together! to! represent! the! entire!
segmented!track,!no!displacement!occurred!for!any!of!the!pad!(Figure!34!D),!although!the!same!
*.txt!files!containing!the!same!coordinates!were!used!both!for!the!independent!pads!and!for!the!
entire!track.!

As!this!displacement!issue!could!not!be!solved!at!the!time,!the!scenarios!involving!the!combination!
“2D!–fixed+curve!–!independent!pads”!was!not!conducted!and!compared!to!the!others.!

! !
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Figure+35!/.Displacements.between.mean.configurations.of.fixed.landmarks.and.curve/sliders.in.2D..
Each.grey.dot.corresponds.to.the.Procrustes.coordinates.of.a.landmark.of.a.specimen;.the.black.dots.
represent.the.landmarks.of.the.mean.shape..The.straight.lines.connect.the.fixed.landmarks.of.the.
mean.shape.to.each.other,.while.the.curved.lines.surround.the.mean.configuration.characterized.by.
the. curve/sliders.. Displacements. between. the. two. types. of. landmarks. occurred. when. fixed.
landmarks. were. digitized. in. Geomorph. (A),. but. not. when. they. were. positioned. in. ImageJ. and.
exported.as.*.txt.file..This.was.the.case.for.main.pads.(B).and.toes.1,.but.not.for.toes.2,.3.and.4,.for.
which.displacements.kept.occurring.(C)..However,.when.Procrustes.superimposition.was.applied.on.
the.entire.track,.there.was.no.displacement.for.any.of.the.pads.(D),.although.the.coordinates.of.the.
landmarks.originated.from.the.same.*.txt. files.both.for.the. independent.pads.and.for.the.entire.
track..

.
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Appendix&C:&Photoscan&parameters&

!

! !

Align!Photos!

Optimize!Camera!Alignment! Reference!Settings!

Build!Dense!Cloud! Build!Dense!Cloud!

Figure+36. /.Parameters.applied.during. the. “Camera.Alignment”,. “Build.Dense.Point”,.and.
“Build.Mesh”.steps.of.the.3D/modelling.process.in.Photoscan..
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Appendix&D:&2D&and&3D&arrays&in&Geomorph&

!

! !

Figure+37!–!Schematic.of.2D.(A).and.3D.(B).arrays,.two.formats.used.for.data.treatment.in.
Geomorph,.both.for.2D.and.3D.landmarks..(Sherratt,.2015)..

A!
!

!B!
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Appendix&E:&Procrustes&ANOVA&
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! Table&6!"!Results!of!the!Procrustes!ANOVAs!conducted!!on!the!different!2D!objects!(entire!track,!main!pad!(MP),!or!one!of!the!four!
toes!(T1!to!T4))!which!were!characterized!by!fixed!landmarks!only!(fixed)!or!by!fixed!landmarks!and!curve"sliders!(“fixed+curve”).!

!Object! Fixed! Fixed!+!curve!

Entire!
track!

! !

MP!

! !

T1!

! !

T2!

!

NA!

T3!

!

NA!

T4!

!

NA!

!
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!Table&7!"!Results!of!the!Procrustes!ANOVAs!conducted!!on!the!different!2D!objects!(entire!track,!main!pad!(MP),!or!one!of!the!four!toes!(T1!to!T4))!which!
were!characterized!by!fixed!landmarks!only!(fixed),!!fixed!landmarks!and!curve"sliders!(“fixed+curve”),!or!fixed!landmarks!and!curve"!and!surface"sliders!
(“fixed+curve+surface”)!

!Object! Fixed! Fixed!+!curve! Fixed!+!curve!+!surface!

Entire!
track!

! ! !

MP!

! ! !

T1!

! ! !

T2!

!

! !

T3!

! ! !

T4!

! ! !

!
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Appendix(F:(Centroid(size(analyses(

!
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2D!–!!entire!track!–!fixed! 2D!–!entire!track!–!fixed+curve! 2D!–!MP!–!fixed!

! ! !

! ! !

! ! !

!

!

! !

Table&8!"!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!entire!track!and!main!pad!of!2D"models!of!spotted!hyena!tracks.!
The!2D"models!were!characterized!either!by!fixed!landmarks!only!(“fixed”)!or!by!fixed!landmarks!and!curve"sliders!(“fixed+curve”).!
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!!

2D!–!MP!–!fixed+curve! 2D!–!T1!–!fixed! 2D!–!T1!–!fixed+curve!

! ! !

! ! !

! ! !

! ! !

Table!9!"!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!main!pad!and!toe!1!of!2D"models!of!spotted!hyena!tracks.!The!2D"
models!were!characterized!either!by!fixed!landmarks!only!(“fixed”)!or!by!fixed!landmarks!and!curve"sliders!(“fixed+curve”).!
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!! Table&10!"!Results!of!statistical!!analyses!conducted!on!the!Centroid!sizes!of!toes!2,!3!and!4!of!2D"models!of!spotted!hyena!tracks.!The!2D"models!
were!characterized!by!fixed!landmarks!only!(“fixed”).!

2D!–!T2!–!fixed! 2D!–!T3!–!fixed! 2D!–!T4!–!fixed!

! ! !

! ! !

!
!

!

! ! !

!
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!
! !

3D!–!!entire!track!–!fixed! 3D!–!entire!track!–!fixed+curve! 3D!–!entire!track!–!fixed+curve+surf!

! ! !

! ! !

! ! !

!

Table&11!"!Results!of!statistical!!analyses!conducted!on!the!Centroid!sizes!of!the!entire!track!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!
were!characterized!either!by!fixed!landmarks!only!(“fixed”),!fixed!landmarks!and!curve"sliders!(“fixed+curve”),!or!fixed!landmarks!and!curve"!and!
surface"sliders!(“fixed+curve+surf”).!
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!
! !

3D!–!!MP!–!fixed! 3D!–!MP!–!fixed+curve! 3D!–!MP!–!fixed+curve+surf!

! ! !

! ! !

! ! !

!

Table&12!"!Results!of!statistical!!analyses!conducted!on!the!Centroid!sizes!of!the!main!pad!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!
were!characterized!either!by!fixed!landmarks!only!(“fixed”),!fixed!landmarks!and!curve"sliders!(“fixed+curve”),!or!fixed!landmarks!and!curve"!
and!surface"sliders!(“fixed+curve+surf”).!
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!
! !

3D!–!!T1!–!fixed! 3D!–!T1!–!fixed+curve! 3D!–!T1!–!fixed+curve+surf!

! ! !

! ! !

! ! !

!

Table&13&,!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!toe!1!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!were!
characterized!either!by!fixed! landmarks!only! (“fixed”),! fixed! landmarks!and!curve"sliders! (“fixed+curve”),!or! fixed! landmarks!and!curve"!and!
surface"sliders!(“fixed+curve+surf”).!
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!
! !

3D!–!T2!–!fixed! 3D!–!T2!–!fixed+curve! 3D!–!T2!–!fixed+curve+surf!

! ! !

! ! !

! ! !

!

Table&14&,!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!toe!2!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!were!
characterized!either!by!fixed! landmarks!only! (“fixed”),! fixed! landmarks!and!curve"sliders! (“fixed+curve”),!or! fixed! landmarks!and!curve"!and!
surface"sliders!(“fixed+curve+surf”).!
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!
!
! !

3D!–!!T3!–!fixed! 3D!–!T3!–!fixed+curve! 3D!–!T3!–!fixed+curve+surf!

! ! !

! ! !

! ! !

Table&15!"!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!toe!3!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!were!
characterized!either!by!fixed! landmarks!only! (“fixed”),! fixed! landmarks!and!curve"sliders! (“fixed+curve”),!or! fixed! landmarks!and!curve"!and!
surface"sliders!(“fixed+curve+surf”).!
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!

! !

3D!–!!T3!–!fixed! 3D!–!T3!–!fixed+curve! 3D!–!T3!–!fixed+curve+surf!

! ! !

! ! !

! ! !

!

Table&16&,!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!toe!3!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!were!
characterized!either!by!fixed! landmarks!only! (“fixed”),! fixed! landmarks!and!curve"sliders! (“fixed+curve”),!or! fixed! landmarks!and!curve"!and!
surface"sliders!(“fixed+curve+surf”).!
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!

!

3D!–!!T4!–!fixed! 3D!–!T4!–!fixed+curve! 3D!–!T4!–!fixed+curve+surf!

! ! !

! ! !

! ! !

!

Table&17&,!Results!of!statistical!analyses!conducted!on!the!Centroid!sizes!of!the!toe!4!of!3D"models!of!spotted!hyena!tracks.!The!3D"models!were!
characterized!either!by!fixed! landmarks!only! (“fixed”),! fixed! landmarks!and!curve"sliders! (“fixed+curve”),!or! fixed! landmarks!and!curve"!and!
surface"sliders!(“fixed+curve+surf”).!
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Figure'38!–!Principal!Components!Analyses!conducted!on!main!pads.!Figures!A!and!B!display!the!PCA!
conducted!on!data!that!were!extracted!using!fixed!landmarks!on!2D@!and!3D@models!respectively.!Figures!
C!and!D!display!the!PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!and!curve@sliders!
on!2D@!and!3D@models!respectively.!Figure!E!displays!the!PCA!conducted!on!data!that!were!extracted!
using! fixed! landmarks,! curve@! and! surface@sliders! on! 3D@models.! The! colour! code! corresponds! to! the!
different!track!positions:!red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!for!Hind!Left!(“HL”),!
and!purple!for!Hind!Right!(“HR”).!
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Figure'39' +! Principal!Components!Analyses! conducted!on! toes!1.! Figures!A!and!B!display! the!PCA!
conducted!on!data!that!were!extracted!using!fixed!landmarks!on!2D@!and!3D@models!respectively.!
Figures!C!and!D!display!the!PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!and!
curve@sliders!on!2D@!and!3D@models!respectively.!Figure!E!displays!the!PCA!conducted!on!data!that!
were! extracted! using! fixed! landmarks,! curve@! and! surface@sliders! on! 3D@models.! The! colour! code!
corresponds!to!the!different!track!positions:!red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!
for!Hind!Left!(“HL”),!and!purple!for!Hind!Right!(“HR”)..!
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Figure'40' +! Principal!Components!Analyses! conducted!on! toes!2.! Figures!A!and!B!display! the!PCA!
conducted!on!data!that!were!extracted!using!fixed!landmarks!on!2D@!and!3D@models!respectively.!
Figures!C!displays!the!PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!and!curve@
sliders!on!3D@models.!Figure!D!displays!the!PCA!conducted!on!data!that!were!extracted!using!fixed!
landmarks,!curve@!and!surface@sliders!on!3D@models.!The!colour!code!corresponds!to!the!different!
track!positions:!red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!for!Hind!Left!(“HL”),!and!
purple!for!Hind!Right!(“HR”).!
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Figure'41'+! Principal!Components!Analyses!conducted!on!toes!3.!Figures!A!and!B!display!the!PCA!
conducted!on!data!that!were!extracted!using!fixed!landmarks!on!2D@!and!3D@models!respectively.!
Figures!C!displays!the!PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!and!curve@
sliders!on!3D@models.!Figure!D!displays!the!PCA!conducted!on!data!that!were!extracted!using!fixed!
landmarks,!curve@!and!surface@sliders!on!3D@models.!The!colour!code!corresponds!to!the!different!
track!positions:!red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!for!Hind!Left!(“HL”),!and!
purple!for!Hind!Right!(“HR”).!
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Figure' 42' +! Principal! Components!Analyses! conducted! on! toes! 4.! Figures!A! and!B! display! the! PCA!
conducted!on! data! that!were! extracted! using! fixed! landmarks! on! 2D@! and! 3D@models! respectively.!
Figures!C!displays!the!PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!and!curve@
sliders!on!3D@models.!Figure!D!displays!the!PCA!conducted!on!data!that!were!extracted!using!fixed!
landmarks,!curve@!and!surface@sliders!on!3D@models.!The!colour!code!corresponds!to!the!different!track!
positions:!red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!for!Hind!Left!(“HL”),!and!purple!
for!Hind!Right!(“HR”).!
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Figure' 43! –! Principal! Components! Analysis! conducted! on! entire! tracks,! on! which! traditional!
morphometrics!(fixed!landmarks)!was!applied!to!extract!data!from!2D!(A)!and!3D!(B)!entire!tracks.!
red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!for!Hind!Left!(“HL”),!and!purple!for!Hind!
Right!(“HR”).!
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Figure'44'+!Principal!Components!Analyses!conducted!on!entire!tracks.!Figures!A!and!B!display!the!
PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!on!2D@!and!3D@models!respectively.!
Figures!C!and!D!display!the!PCA!conducted!on!data!that!were!extracted!using!fixed!landmarks!and!
curve@sliders!on!2D@!and!3D@models!respectively.!Figure!E!displays!the!PCA!conducted!on!data!that!
were! extracted! using! fixed! landmarks,! curve@! and! surface@sliders! on! 3D@models.! The! colour! code!
corresponds!to!the!different!track!positions:!red!for!Front!Left!(“FL”),!green!for!Front!Right!(“FR”),!blue!
for!Hind!Left!(“HL”),!and!purple!for!Hind!Right!(“HR”).!
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Appendix(H:(accuracies(of(prediction(

Table'18!–!Accuracy!of!prediction!(in!%)!of!the!algorithms!resulting!from!the!LDA!conducted!on!the!
scenarios! that! involved! geometric!morphometric! analyses! on! 2D@models.! The! objects! (“pads”! or!
“track”)!were!characterized!either!by!fixed!landmarks!only!(“fixed”)!or!fixed!landmarks!and!curve@
sliders! (“fixed+curve”).!The!variables!taken! into!account!by!the!algorithms!were!the!centroid!size!
only!(“Csize”),!the!shape!components!only!(“shape”),!or!both!at!the!same!time!(“Shape&Size”).!

Type!of!model! Two9dimension!

Feature!extraction! Geometric!Morphometrics!

Type!of!landmarks! fixed! fixed!+!curve!

Type!of!object! pad! track! track!
Type!of!variable! Csize:!56.25! Csize:!50.00! Csize:!26.25!

Shape! Shape&Size! Shape! Shape&Size! Shape! Shape&Size!
Number!of!PC!
used!by!the!
algorithm!

1! 21.25! 51.25! 58.75! 91.25! 72.50! 88.75!

2! 47.50! 58.75! 70.00! 93.75! 88.75! 95.00!

3! 53.75! 67.50! 80.00! 95.00! 92.50! 95.00!

4! 48.75! 73.75! 80.00! 96.25! 92.50! 93.75!

5! 50.00! 76.25! 81.25! 95.00! 91.25! 95.00!

6! 50.00! 76.25! 76.25! 95.00! 95.00! 95.00!

7! 51.25! 73.75! 87.50! 97.50! 95.00! 95.00!

8! 41.25! 70.00! 83.75! 97.50! 95.00! 95.00!

9! 48.75! 68.75! 85.00! 96.25! 95.00! 95.00!

10! 48.75! 70.00! 85.00! 95.00! 96.25! 98.75!

11! 43.75! 68.75! 86.25! 95.00! 95.00! 98.75!

12! 43.75! 73.75! 87.50! 96.25! 95.00! 98.75!

13! 48.75! 68.75! 85.00! 96.25! 95.00! 97.50!

14! 46.25! 71.25! 83.75! 97.50! 95.00! 95.00!

15! 48.75! 68.75! 86.25! 98.75! 95.00! 96.25!

16! 46.25! 67.50! 85.00! 96.25! 93.75! 97.50!

17! 43.75! 66.25! 83.75! 96.25! 93.75! 96.25!

18! 41.25! 67.50! 87.50! 96.25! 95.00! 95.00!

19! 45.00! 68.75! 83.75! 96.25! 93.75! 93.75!

20! 43.75! 68.75! 82.50! 95.00! 93.75! 95.00!

21! 47.50! 67.50! 80.00! 92.50! 93.75! 93.75!

22! 46.25! 76.25! 80.00! 92.50! 95.00! 92.50!

23! 47.50! 75.00! 77.50! 93.75! 96.25! 93.75!

24! 46.25! 71.25! 76.25! 93.75! 96.25! 93.75!

25! 46.25! 75.00! 78.75! 92.50! 95.00! 90.00!

26! 41.25! 77.50! 80.00! 91.25! 95.00! 92.50!

27! 41.25! 76.25! 80.00! 92.50! 93.75! 91.25!

28! 41.25! 80.00! 77.50! 91.25! 95.00! 92.50!

29! 38.75! 77.50! 77.50! 93.75! 95.00! 92.50!

30! 38.75! 76.25! 81.25! 93.75! 92.50! 91.25!

! !



! 84!

Table'19'+!Accuracy!of!prediction!(in!%)!of!the!algorithms!resulting!from!the!LDA!conducted!on!the!
scenarios! that! involved! geometric!morphometric! analyses! on! 3D@models.! The! objects! (“pads”! or!
“track”)!were! characterized! by! fixed! landmarks! only! (“fixed”),! fixed! landmarks! and! curve@sliders!
(“fixed+curve”),!or!fixed!landmarks!and!curve@!and!surface@sliders!(“fixed+curve+surface”,!presented!
in!Table!20).!The!variables!taken!into!account!by!the!algorithms!were!the!centroid!size!only!(“Csize”),!
the!shape!components!only!(“shape”),!or!both!at!the!same!time!(“Shape&Size”).!

Type!of!model! Three9dimension!

Feature!extraction! Geometric!morphometrics!

Type!of!landmarks! fixed! fixed!+!curve!

Type!of!object! pad! track! pad! track!

Type!of!variable!
Csize!=!38.75! Csize!=!26.25! Csize!=!41.25! Csize!=!26.25!

Shape! Shape&Size! Shape! Shape&Size! Shape! Shape&Size! Shape! Shape&Size!
Number!of!PC!
used! by! the!
algorithm!

1! 27.50! 31.25! 77.50! 72.50! 35.00! 28.75! 72.50! 70.00!

2! 43.75! 32.50! 90.00! 90.00! 50.00! 41.25! 88.75! 90.00!

3! 35.00! 42.50! 90.00! 90.00! 55.00! 51.25! 92.50! 92.50!

4! 47.50! 33.75! 90.00! 90.00! 65.00! 52.50! 92.50! 92.50!

5! 52.50! 45.00! 93.75! 92.50! 65.00! 60.00! 91.25! 88.75!

6! 48.75! 50.00! 92.50! 92.50! 66.25! 57.50! 95.00! 93.75!

7! 47.50! 46.25! 95.00! 92.50! 67.50! 66.25! 95.00! 93.75!

8! 53.75! 47.50! 93.75! 93.75! 63.75! 63.75! 95.00! 95.00!

9! 53.75! 55.00! 95.00! 93.75! 66.25! 60.00! 95.00! 93.75!

10! 53.75! 51.25! 96.25! 96.25! 68.75! 62.50! 96.25! 96.25!

11! 53.75! 51.25! 97.50! 97.50! 70.00! 65.00! 95.00! 95.00!

12! 50.00! 48.75! 96.25! 95.00! 71.25! 66.25! 95.00! 95.00!

13! 55.00! 50.00! 95.00! 95.00! 65.00! 66.25! 95.00! 95.00!

14! 53.75! 55.00! 95.00! 95.00! 67.50! 70.00! 95.00! 95.00!

15! 53.75! 56.25! 95.00! 95.00! 70.00! 71.25! 95.00! 95.00!

16! 55.00! 51.25! 95.00! 95.00! 68.75! 67.50! 93.75! 93.75!

17! 55.00! 55.00! 93.75! 93.75! 72.50! 68.75! 93.75! 93.75!

18! 62.50! 55.00! 92.50! 92.50! 70.00! 65.00! 95.00! 95.00!

19! 60.00! 61.25! 92.50! 92.50! 72.50! 70.00! 93.75! 93.75!

20! 60.00! 60.00! 92.50! 92.50! 68.75! 70.00! 93.75! 93.75!

21! 57.50! 61.25! 91.25! 91.25! 66.25! 67.50! 93.75! 93.75!

22! 53.75! 61.25! 92.50! 92.50! 70.00! 66.25! 95.00! 95.00!

23! 60.00! 58.75! 91.25! 91.25! 72.50! 68.75! 96.25! 96.25!

24! 62.50! 61.25! 91.25! 91.25! 75.00! 72.50! 96.25! 96.25!

25! 65.00! 62.50! 90.00! 90.00! 73.75! 70.00! 95.00! 95.00!

26! 63.75! 61.25! 92.50! 91.25! 72.50! 72.50! 95.00! 93.75!

27! 63.75! 61.25! 91.25! 91.25! 72.50! 71.25! 93.75! 93.75!

28! 61.25! 60.00! 95.00! 95.00! 72.50! 70.00! 95.00! 93.75!

29! 61.25! 58.75! 93.75! 93.75! 73.75! 75.00! 95.00! 93.75!

30! 0.00! 58.75! 93.75! 92.50! 73.75! 73.75! 92.50! 93.75!

! !
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Table'20'+!Accuracy!of!prediction!(in!%)!of!the!algorithms!resulting!from!the!LDA!conducted!on!the!
scenarios!that!involved!traditional!morphometrics!analyses!on!2D!and!3D!models!(“fixed”!landmarks!
only,!positioned!either!on!“pads”!or!“tracks”)!and!geometric!morphometrics!on!3D!models! (fixed!
landmarks!and!curve@!and! surface@sliders! (“fixed+curve+surface”),!positioned!either!on!“pads”!or!
“tracks”).! In! traditional! morphometrics,! the! variables! considered! by! the! algorithms! were! the!
distances!between!each! landmark.! In! geometric!morphometrics,! the! variables! considered!by! the!
algorithms!were!the!centroid!size!only!(“Csize”),!the!shape!components!only!(“shape”),!or!both!at!
the!same!time!(“Shape&Size”).!

Type!of!model! Two9dimension! Three9dimension! Three9dimension!

Feature!extraction! Traditional!morphometrics! Geometric!morphometrics!

Type!of!landmarks! fixed! fixed!+!curve!+!surface!

Type!of!object! pad! track! pad! track!

Type!of!variable!
! ! Csize!=!45.00! Csize!=!26.25!

Distance! Distance! Distance! Distance! Shape! Shape&Size! Shape! Shape&Size!
Number!of!PC!
used! by! the!
algorithm!

1! 51.25! 51.25! 30.00! 27.50! 25.00! 26.25! 67.50! 67.50!

2! 51.25! 91.25! 43.75! 58.75! 23.75! 26.25! 90.00! 90.00!

3! 58.75! 92.50! 45.00! 77.50! 32.50! 30.00! 92.50! 92.50!

4! 53.75! 92.50! 46.25! 80.00! 37.50! 35.00! 91.25! 91.25!

5! 80.00! 92.50! 57.50! 82.50! 47.50! 38.75! 95.00! 93.75!

6! 80.00! 96.25! 57.50! 78.75! 50.00! 46.25! 93.75! 92.50!

7! 78.75! 96.25! 53.75! 78.75! 56.25! 51.25! 93.75! 92.50!

8! 77.50! 97.50! 52.50! 83.75! 56.25! 58.75! 96.25! 96.25!

9! 73.75! 96.25! 53.75! 87.50! 56.25! 60.00! 95.00! 95.00!

10! 76.25! 95.00! 52.50! 87.50! 56.25! 56.25! 93.75! 93.75!

11! 77.50! 95.00! 53.75! 86.25! 53.75! 61.25! 95.00! 93.75!

12! 80.00! 95.00! 52.50! 85.00! 50.00! 57.50! 95.00! 95.00!

13! 77.50! 96.25! 52.50! 86.25! 57.50! 56.25! 95.00! 95.00!

14! 77.50! 95.00! 51.25! 87.50! 57.50! 60.00! 95.00! 95.00!

15! 73.75! 95.00! 53.75! 86.25! 60.00! 56.25! 95.00! 95.00!

16! 78.75! 96.25! 50.00! 85.00! 57.50! 56.25! 95.00! 95.00!

17! 80.00! 95.00! 46.25! 88.75! 55.00! 57.50! 95.00! 95.00!

18! 78.75! 95.00! 43.75! 88.75! 53.75! 52.50! 95.00! 95.00!

19! 81.25! 95.00! 45.00! 90.00! 60.00! 57.50! 96.25! 96.25!

20! 82.50! 95.00! 46.25! 90.00! 62.50! 62.50! 96.25! 96.25!

21! 78.75! 93.75! 43.75! 87.50! 62.50! 66.25! 96.25! 96.25!

22! 82.50! 95.00! 47.50! 88.75! 61.25! 65.00! 96.25! 96.25!

23! 77.50! 95.00! 41.25! 91.25! 72.50! 63.75! 96.25! 96.25!

24! 77.50! 95.00! 45.00! 91.25! 72.50! 66.25! 96.25! 96.25!

25! 78.75! 93.75! 46.25! 91.25! 75.00! 71.25! 96.25! 96.25!

26! 77.50! 93.75! 42.50! 91.25! 71.25! 70.00! 96.25! 96.25!

27! 77.50! 93.75! 42.50! 91.25! 73.75! 68.75! 95.00! 95.00!

28! 0.00! 93.75! 0.00! 88.75! 71.25! 71.25! 93.75! 95.00!

29! 0.00! 92.50! 0.00! 90.00! 70.00! 71.25! 95.00! 96.25!

30! 0.00! 95.00! 0.00! 88.75! 75.00! 73.75! 93.75! 93.75!


