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MsiAssvidayameaianatsiulmIeiinaiaesiuy
(Multivariate Analysis of Biological data)

HPLAT. URILEFET Ualga
ANAITIFAIINGT ANSINBIANEAST NRIINBIALNHATANTAT

a @ o a ] (- = o % .:5 v 1 3’1 = -4 s Jd ar '
NUITENIEInedwu lngiinasiinudsianass  Femulsimaiuuianuaunusnulil
¥ a o o 1y 1y . . . & a a
NNNUBE INATANTHINANUENAUSYDIAILLSHAN8A7 (multivariate analysis) Wudvansnaiia
ﬂlﬁl L — =9 ﬂlA v Qs = =3 =1
Tuntiazasnandanaiianianldiuninlun1eddna da

¥ mailAN13IANGN (cluster analysis)

Dunafiafldlunsutavdadanan Case (rows) wanefia aanil Aufl 984 280
Wungueaslasly Case (rows) Niauasstuasglunguidsiu Tasldsnwuzvdamulsn
AR IR Case (rows) A9 Tunsiinaingndiuninly species composition luumag Case
(rows) Zanaludayannugnyy visadayawy/Linurinaeededidin

¥ wmAlAN13IADUA (ordination analysis)

WWumaianissungunsasiuandsidanudunusiulilunguvia Factor
ey daudsiieslu Factor W@egniuasfianudunusiuann Tasanuduiusiuasaniivlu
demeuin (Wlumadesady) wieafieneay (lulumansedad) fle ddudsiiatauas
Factor 9zlafianuainusni Wiadanuanwusnuiaanin

nTIATIEvdayanleatanatafulsneddnenissdulaglalusunsudnsesy PC-
ORD for Windows

1. Tdsunsy PC-ORD for Windows

PC-ORD fulidsunsy Windows #wsuiiasizidayanaianindsnieiivaeingd
Tusunsuilifueiasfiolunsnasay  non-parametric wazintaualugUuuuns v finnsguiie
Asvdayaneindingn uananigeannsalduasdoya uazsanisududayale
Tisunsu PC-ORD fHmafian1sinaual uazimaiian1sinnauangds iy CCA, DCA, MRPP,
perMANOVA, two-way clustering, TWINSPAN, Beals smoothing, diversity indices, species lists,
Mantel test, various rotation methods, 3D ordination graphics, indicator species analysis, Bray-
Curtis ordination, city-block distance measures, species-area curves, tree data summaries,

. . . . & a < v Ao o
publication- quality dendrograms waz autopilot NMS TﬂmﬂiuummimLﬂsﬁzmaaﬂammmu
NN AN 32,000 rows/columns

¥ a

FUADUNAN LUNSALATZHADN AR 8 ad AataaLlsn 19T Inaiassulaslalsunsy

U
v
Pl

d115951 PC-ORD # 4 2unau 63l

1) ﬂﬂim%ﬂui’l'mg.a (Prepare Your Data)

2) iWaldsunsy PC-ORD wazuiasaya (Open PC-ORD and your data files)
3) 1A 1zvidaya (Run an analysis)

4) nsuandnansIN (Explore your results graphically)
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2. m'im%ﬂuil'mga (Prepare Your Data)

o a ° a ¢ o aa o Y & 1% = o
dayafiazihliinszisisaifvarssmulsaslilsunsy du szdasasendayaly Excel

now wazAassanuuingayallunuy Lotus 1-2-3 (t.wkl) lasasangdayalu Excel (#30W)

N

=he 2

row 1 Tla@anuuaanii/iun wiaaiulsissdainisinnguniaitasizviasalsznay
row 2 Tldanuuziinaasun Wiaaulsitsdasinunldimsziwsanaaay

]
P=

row 3 T ld Q dwsudayaniilu quantitative (abundance) w58 C dmsudayaniilu
categorical (binary, 0/1, presence/absence)

row 4 ¥ ldanussioaiinanaun (species) ('lmnu 8 A2DNHT)
row 5 (column 1) Wldsnustavasaafindaiui (samples) (laitfiu 8 dasnus)

s 1 v o = = = A’ lﬂltﬂl 1 R .

AapEN Ayad1Tiezadun 10 wfialuuinuiuniuanaeny 5 wuulval 10 wuy
sing Gedayantaiudayaninngnguaaun (abundance data) wiaaalludayawy/laiwy
(presence/absence data) enwuunafiauildnsandu 1 drldnvunsfiauulvnsandu o

2Bya abundance

A B C D E F G H I ] K

it 10 sites

2 10 species

3 Q Q Q Q Q Q Q Q Q Q

4 spA spB spC spD spE spF spG spH spl spJ

5 |Forestl 25 22 42 10 8 2 0 5 2 2
6 Forest2 18 19 38 9 14 3 0 i 2 3
7 Cityl 0 0 1 18 9 33 25 1 1 1
8 City2 1 0 0 24 12 35 37 0 1 1
9 Plantal 0 2 11 46 37 0 0 0 0 0
10 |Planta2 1 2 10 41 47 2 0 0 0 0
11 |Wetland1 1 3 1 23 0 0 0 7 2 0
12 |Wetland2 2 2 2 30 0 0 0 6 5 0
13 |Wetland3 3 1 0 25 5 2 12 2 2 1
14 |Seashore d: 1 0 11 9 0 2 38 24 20
i
2BYA presence/absence (binary, 0/1)

A B C D E F G H I J K

1 10 sites

2 10 species

3 € C G C & € € € € €

4 spA spB spC spD spE spF spG spH spl spJ

5 Forestl 1 1 1 1 1 1 0 1 1 1
6 Forest2 1 1 1 1 1 g 4 0 1 1 1
7 Cityl 0 0 1 1 1 1 1 1 1 1
8 City2 1 0 0 1 1 i 1 0 1 1
9 Plantal 0 1 1 1 1 0 0 0 0 0
10 |Planta2 1 1 1 1 1 i 0 0 0 0
11 Wetland1 1 1 1 1 0 0 0 1 1 0
12 \Wetland2 1 1 1 1 0 0 0 1 1 0
13 Wetland3 1 1 0 1 1 il 1 1 1 1
14 Seashore 1 1 0 1 1 0 i 1 1 1

1
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14189910 Microsoft Office Excel 2007 i ludrunmissanuuindunuy *.wkl 39689
v e I~ ' = Av < " v o a o & A o
FufinuAudu *.text nou Feudnfsaivilluladuuuuind aaludio Excel awlvinou anas

waz 1o aanw

-
Gaudu: Ayeul . xlsx

tuiinitueile: |Eycel workbook (*.xlsx)

Text (Tab delimited) {*,Ext)

Unicode Text (*.kxt)

XML Spreadsheet 2003 (*.xml)
——— 0050t Excel 5.0/95 Workbook (*,xls)
CSY (Comma delimited) (*.csv)
Formatted Text (Space delimited) (*.prn)

Microsoft Office Excel @

fitaui Ao n umiuayuayENWATIMA B LY

! E . téaﬁmn'ﬁﬁ'uﬁmam:miya'uuﬁ"l%ﬂua:j Timan 'mnay’ -
- « WadasmstuwinibuumLe turinusazibiunuuananfiu sy iggadmiuusazuiueiu wialaansinuiy

VIR AU A e UM A B

BINAY I [ unLAR ]

- - - — - -

Microsoft Office Excel @

data.txt anadimadnu asidinAulsleinu Text (Tab delimited) Amdasmsinuayanuiviagiusduuuivialy

o

A ) . ujaﬁmmstéummm"mujduuuﬁ HutlumsaaliAnmnadne g iulale Waan T
. Lgas'immsmuqma"nudm:ﬁuna“n"l’a Wiman "lild’ uddurinduuriugduuu Excel aam
« Windasmsgiddiavianagymy Winan 4814

| e | | hite | 3514 J

& v a ~ a [ =] . o & ¥
nnuuliidalusunsy Notepad iNailaudn *.text uaalUf File Aavgios Save as 14
\8an Save as type LT All Files uaglviiunaa Ina Insiuaranuaig .wkl 690w
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File Edit Format View Help
10 sites
10 species
Q Q Q Q Q Q
SpA SpB spC spD SpE SpF

Forestl 25 22 42 10 8 2
Forest2 18 19 38 9 14 3
Cityl O 0 1 18 9 33
City2 1 0 0 24 12 30
Plantal O 2 1.1 46 7 0
Planta2 1 2 10 41 47 2
wetlandl 1 3 1 Z3 0
wetland? 2 2 2 30 0
wetland3 3 1 0 25 5
Seashore 1 1 0 11 9

I

File name: data.wk1

Save as type: Text Documents [* txt)

. Text Documents [*.txt
Encoding: A

2. 1TaTdsunsy PC-ORD Ltazuﬂani"mg.a (Open PC-ORD and your data files)

WallaTusunsn PC-ORD for Windows 2uxn lufiAnds File > Open ANddsias Main
Matrix

% PC-ORD 5.10
SIEW Edit  Advisor Modify Data Summary Ordination Graph G
New... »
Reopen 4 _ .
NS . Main Matrix F7
2ave
Save A ; Second Matrix F&
2avVe &S,
Close 1 Graph Row File F9
Append Results F4 Gran CPI i
. Result File F10
Import Matrix...
Export Matris Dendrogram
N R Two Way Dendrogram
Switch Matrix. ..
Species-area Curves
Delete File MNMS Scree Plot
Memory Requirements Distributions Plot
T
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nsuasulnanila iy wki file format 8nass Tagdan Yes lunsuaslng uas
\&8an file format 13U Excel Spreadsheet Wana OK

C:\Documents and SettingsiumavanaunuesiDesktop|PCORD data. wki file
not recognized as a WKS or WK1 file Format.

Do yvou wish ko convert?

...........................

, ........ ies\ p_.jo | tlelp |

Import File Type @

~File Format
Old PCORD

~
" Compact

" DECORANA/TWINSPAN Condensed

" List (Database)

" Comma-Separated-Yalues (Spreadsheet)
=

Excel Spreadsheet

Cancel | Help |

Wadlalnalauarlusunswnazvinnstudinlwasalusifidy TEMP.WKI na OK tiald
TWaidu Main Matrix annwutiufinlWauwazaizalve aanw

¥ndi Error iindulugnfidlalng linauluasisaaunisnsendasyalu Excel
Spreadsheet BnAstInFiannAanannsala
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%2 PC-ORD 5.10

File Edit Advisor Modify Data Summary Ordination Graph Groups Tools Window Options Help
2

% C:\Program Files\PCORD S\TEMP. WK1

10 sites
10 species
Q Q Q Q Q Q
Sph spB spC spD spE spF
kit ¢ Transformed Matrix
Forest2
Cityl | Do you wish to use TEMP.WK1 as the new Main Matrix?
Cityz |
Plantal Discard u]
PlantaZ 2
Wetlandl ‘1 3 1 23 u} u}
Wet land2 ‘2 2 2 30 u} u}
Wet land3 ‘3 1 u} 25 5 2
Seashore 11 1 0 11 9 0

Main Matrix File Not Saved

Current temporary WORK WK1 file will be lost.

Save file now?

Cancel Help
Discard

|

File name: data.wk1

Save as type: Lotus 1-2-3 [*.wk1)

Wasnndayaidu abundance data  Fuilusipeutasdaya (transformation) fauialy
ez drdayaillu presence/absence data  adsUn e zvidayalalas nnsulasdaya
lalasluiidnda Modify Data > Relativizations > Main Matrix > General Relativization a2
¥i1619 Main Matrix General Relativization ld@naa p=1 wainm OK uavinnsLudn lwalus
AN
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€ PC-ORD 5.10 =3
File Edit Advisor Modify Data Summary Ordination Graph Groups Tools Window Options Help
€ Main - data.wk1 M=E3
10 ShliEEE)
10 species
Q Q Q Q Q Q Q
Sph spB spC spD spE spF spG
Forestl 25 2z 42 10 g8 2 u}
Forest2 18 19 38 9 14 3 u}
Cityl u] u} 1 18 =) 33 25
City2 1 u} u] 24 12 35 37
Plantal u] 2 11 46 37 u]
Plantal 1 2 10 41 47 2 u]
Wetlandl 1 3 1 23 u] u] u]
Wet land2 2 2 2 30 u] u] u]
Wet land3 3 1 u] 25 5 2 12
Seashore 1 1 u} 11 9 u} 2
<0 (i >

% PC-ORD 5.10
File Edit Advisor
Transformations...
Relativizations. ..
10 d Beals §moothing
Multiply Matrices
10 3 Appeﬁd Makrix
¢ Transpose Matrix
= Delete Rows...

Foresti p Delete Columns...
— 1 Multiply Or Add A Constant

| Random Sample
Cityl C Shuffle Data
City2 1 u]
Plantal o 2
Planta2 1 2
Wet landl 1 3
Wet land2 2 2
Wet land3 3 b §
Seashore 1 1
<0 (i

Ol Summary Ordination Graph Groups Tools Window Options Help

Main Matrix 4 General Relativization

Second Matrix  » Relativization By Maximum
Adjust To Mean
Adjust To Standard Deviate
» _Q__ Binary W/Respect To Mean Q
> aC spD Rank Adjustment spG
» : 10 Binary W/Respect To Median 0
> Variates By Ubiquity Row/Col
i 9 Info Function OF Ubiquity 0
» 18 =] 33 25
3 24 12 35 37
11 46 37 ]
10 41 47 2 u]
1 23 u] u} ]
2 30 u} u] u}
] 25 5 2 12
u} 11 9 u] 2
>
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File Edit Advisor Modify Data Summary Ordination Graph Groups Tools Window Options Help
10
2 i ((sumXjp)™1/p 2
£ | Totals (p=1) spG
Forestl |22 Sum of squares (p=2) 0
Forest2 18 u}
Cityl 0 p= |1, 25
Cityz 1 N 37
Relativize by
Plantal u} . u}
" Rows:  sites
Plantaz 1 u}
Wetlandl |1 & Columns: species 0
Wetland2 |2 u]
Wet land3 3 Cancel Help 1z
Seashore |1 2
<l (G| >
€2 PC-ORD 5.10 (- [O][X]
File Edit Advisor Modify Data Summary Ordination Graph Groups Tools ‘Window Options Help
1 amm g
%2 C:\Program Files\PCORD S\TEMP.WK1 =]
10 sites
10 species
Q Q Q Q Q Q Q
Spld spB spC spD spE spF spG
Forestl §0.4807692 :0.4230769 0.4 0.04219409 0.05673759 0.02597403 0
Foresta 0.3461539 0.3653846 0.3619048 0.03797468 0.09929075 0.03896104 0
Cityl u} 0 0. 009 51 0. 07594936 0, 0R552979 0, 4255714 0.325894"
cityz EMsEE Transformed Matrix @ 4545455 0.45654!
<0 (| 35
r ‘ Do you wish to use TEMP. WK1 as the new Main Matrix? -
2 Result - RESULT, =]
Discard
AEEEERRRRRRRRS Pata NoGlrlcCarion EEEERRRRRRRNSS

PC-ORD, 5.10
16 Jun 2011, 17:45

General relativization by COLUMN: Paraweter= 1.00
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€2 PC-ORD 5.10
#EM Edit  Advisor Modify Data Summary Ordination Graph Groups Tools Window Optic

MNew,.. >
Open... >
Reopen 4
Ve L s T
e ’ Main: WORK. WK1 FS 2 g
Append Results F4 . a|n - v spD spE
IOt e " GraphF : 0.0421940 0.056737
Export Matrix... >
Switch Matrix. . > 3048 0.0379746 0.09929C
5238 0.0759493 0.06382¢
Delete File RESULT.TXT
] L - 0.1012658 0.08510¢
Memory Requirements
0.0384615 0.1047619 0.1940928 0.262411
Print... »
rfn ! 0.0384615 0.0952381 0.1729958 0.333333
Print Setup...
Font... ! 0.0576923 0.0095238 0.0970464 O

3. ﬁlﬂiﬁzﬁﬁaﬂa (Run an analysis)

3.1 ﬂ’ﬁﬁlwﬂﬂﬁiu (cluster analysis)

mannanluudrineduin vanzaanaiianissnnguazldlunisutiangy Case (rows) aan
W ngusianlaslyi Case (rows) MaNuadaiuaglunguidsntu Z9inseszasying (distance
¥3a dissimilarity measure) ¥WsAMNASNHNAU (similarity measure) nAiAan1sIaNaNULLaTY
nanemnaiingas natianfienldiusnnfda Hierarchical Cluster Analysis @ufumadfiafilduiia
ngx Case (rows) visautianguaindslaafidauladsil

@ 91U Case (rows) AITANNTT 200 wazdnuIuaulsans ldnnniguny
@ Tisulludasmsiudnuiunguuinau
& lidndudaansiuinaaudslansa Case (rows) laagngulanay

NIUNIAANNAGBAILTZHZEIN 6152824195213 Case  (rows) ALAAT WEAIIN Case
(rows) WuaglnanuusadanuaAaanuAITIzInag luNgNu3a cluster WHBIAY EWSUATAUIU
. g’-’ =\ ng LI =4 = v [} kd ¥V . L) L2 ¥
distance measure HUNVNANHIDIUDELNUTUADDIDDYA LTU ml,*ﬂuwaga binary (0/1) H8NIANIL

Jaccard distance (D uAw
1 o ' . & o A adda
SIUNANLNUT LUNITTINNGN (group linkage method)  WwiMaNIB Asnisnldlu

Tusunsu PC-ORD @ Group Average maﬁummmumsuﬂquLaaﬂmaawﬂﬂﬂm Case (rows)
Taefl Case (rows) wmaﬂ‘lu Cluster i @73udn Case (rows) wmaﬂ‘lu Cluster I, 1#]

61 Cluster 71 i fisz8¥191@ 88910 Cluster 7l | #UNT15288%1991N Cluster AU 9230
Cluster 1 i uaz j 415208 Cluster LH#IAY

Cluster 91 i Cluster 7 1]
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nmsitaszvnssanaalulusunsy PC-ORD vinlalaslufiends Groups > Cluster
Analysis Wa2uniene Cluster Setup ludu Distance Measure l¥iaanillu Serensen (Bray-
Curtis) HuAsniisalgiuannlunmelineinandmsudaya abundance duBYA binary l4ildan
Jaccard waz Group Linkage Method Tviidan Group Average Wail@ananinzaay Dendrogram 614
AN

€2 PC-ORD 5.10
File Edit Advisor Modify Data Summary Ordination Graph NeEGUEM Tools Window Options Help

| Cluster Analysis
€2 Main - data.wki1 Two-way Cluster Analysis m
" | MRPP
10 sites
: Blocked MRPP (MREP)

4 SEECIES TWINSPAN

Q Q Q Indicator Species Analysis Q Q

spk spB spc i Mantel Test spF spG
Forestl |0.4807692 (0.4230769 0.4 [|_Eeines 5 0.0259740 O
Forest2 0.3461539 0.3653846 0.3619048 0.0379746 0.0992907 0.038%9610 O
Cityl u] u] 0.0095238 0.0759493 0.0638297 0.4285714 0.32894"
cityz 0.0192307 O 0 0.1012658 0.0851063 0.4545455 0.45654
Plantal 0 0.0384615 0.1047619 0.1940928 0.2624114 O 0
Planta2 0.0192307 0.0384615 0.0952381 0.1729958 0.3333333 0.0259740 O
Wetlandl |0.0192307 0.0576923 0.0095238 0.0970464 O ] ]

2IPC0"
= i c

luster Setup

~Distance Measure ~Group Linkage Method Dendrogram Width
T  Sorensen (Bray-Curtis); " Nearest Neighbor " Narrow VWidth
10 " Relative Sorensen " Farthest Neighbor | " Wide Width
" Jaccard " Median D e
— ) Euclin‘:lean (F'%fthagorean) : Z:;‘:J:’*’efage ‘ per;i;c;:::pa:zcmg
— " Relative Euclidean . | & Double-spaced
cicy| | Corelation £ Ward's Method G
cicy] | © Chi-squared " Flexible Beta
Plan  McQuitty's Method
Plan
Tetl v Include cluster information with the dendrogram
Uetl v Log transform dendrogram scale
Wetl v Write distance matrix
Seas [~ Add group membership variable to second matrix
v Write crude dendrogram to output file (high quality dendrogram always available)
] ™ Main matrix is already a distance matrix
[_ Wistances In main matrx are alre ddy square d
. oK | Cancel | Help |

|§in:daté|
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dmsulisunsy PC-ORD version 5.10 HUEINI50ILATIZRANTIANGHULULEDINIG (Two-
way Cluster Analysis) 16 Tn Elﬁ?'ﬂﬂéju rows W& columns 13 lutamnsnifian (single matrix) A9#
a o & . A F ¥ '
lunends Groups > Cluster Analysis LHB2UVIUIANN Two-way Cluster Setup Tudu
. ¥ A < . o v v [ ¥ .
Distance Measure 1#laaniilu Serensen (Bray-Curtis) 81%9U283a abundance §3U2D3A binary
1¥\@an Jaccard wag Group Linkage Method 1¥l&an Group Average A3nN

| Two-way Cluster Setup

| Distance Measure Group Linkage Method Clustering of species
| |~ Sorensen (Bray-Curtis) " Nearest Neighbor " Relativize by species maxirr
: " Relative Sorensen " Farthest Neighbor " Relativize by species totals
| | Jaccard " Median " Relativize by species sum o
1 | © Euclidean (Pythagorean) f Group Average " Relativize by species stand:
1 © Relative Euclidean € Centroid Do not relativize
: ¢ Correlation L Mtarts Metiod (For other relativizations use Mo
| | © Chisquared " Flexible Beta

" McQuitty's Method

v Include cluster information with the dendrograms

1 v Write distance matrices

Cancel Help

3.2 N139ABUAY (ordination analysis)
msasernsInouaululysunsy PC-ORD Hvanads 1oy Bray-Curtis, CCA,
DCA, NMS, NMS Scores, PCA, RA uwaz Weighted Averaging (3nw) lufiflazaanandfiaisn
daaldnuuinlunisfineingn @o Principal Components Analysis (PCA), Non-metric
Multidimensional Scaling (NMS) ttae Canonical Correspondence Analysis (CCA)
Principal Components Analysis (PCA) Hu3Snsanniladaaninisimsizvined
Usznay (factor analysis) lasuanuiisnnnn Feiiinguszasananinnsandsnvaeiulsng
Fuusunlsang anliluilaseifidiscldniass Tnsfinsanannseazdsararuaanueas
muds Isilandevdnanuduiusidudussninsmudsnlddudayanerlssnaunandulsfie
ANTNENLTNLEUAT (linear combination) N153LAT1EH PCA vinlalag lufidnda Ordination > PCA
Watumingng Principal Components Analysis tddn Correlation §1%31 Cross-product Matrix Lag
t@an distance-based biplot @119 Calculate Scores For Species tann OK
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€2 PC-ORD 5.10
File Edit Advisor

Modify Data  Summary RelGERG

Graph Groups Tools Window Options Help

Bray-Curtis
75 = DCA (DECORANA)
NMS
10 species NMS Scores
Q Q PCA Q Q Q
sSpl spB RA spE spF spG
Forestl |0.4807692 10.4z30 ‘WeidhtedAveraging 1451540 0.0567375 0.0259740 O
Forestz |0.3461539 0.3653846 0.3619048 0.0379746 0.0992907 0.0389610 O
Cityl ) ) 0.0095238 0.0759493 0.0638297 0.4285714 0.328947
cityz 0.0192307 O ) 0.1012658 0.0851063 0.4545455 0.456842
Plantal |0 0.0384615 0.1047619 0.1940928 0.2624114 O 0
Plantaz |0.0192307 0.0384615 0.0952381 0.1729958 0.3333333 0.0259740 O
Wetlandl |0.0192307 0.0576923 0.0095238 0.0970464 O 0 0
Wetland2 |0.0384615 0.0384615 0.0190476 0.1265823 O 0 0
Wetland3 |0.0576923 0.0192307 O 0.1054852 0.0354609 0.0259740 0.157894)
Seashore |0.0192307 0.0192307 O 0.0464135 0.0638297 O 0.026315
<) >

2 PC-ORD 5.10

File Edit Advisor Modify D3

%2 Main - data.wki1

10 sites
10 species

Q

Spd
Forestl 0.43074
Foresta 0.346185
Cityl 0
City2 0.01923
Plantal 0
Planta2 0.01923
Wetlandl |0.01923
WetlandZ |0.03846
Wetland3 |[0.05765
Seashore |0.01923
<))

ipal Components Analysis

—Cross-products Matrix

& Correlation

" Non-centered

" Variance/Covariance (centered)

" none

—Calculate Scores For species

+ distance-based biplot

" by weighted averaging

I” List the Cross-products Matrix

[~ Randomization test

Cancel

Help

spG

0
0
0.328947
0.486842
0
0
0
0
0.157894
0.026315
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Non-metric Multidimensional Scallng (NMS) #38 MDS Humaiiafi lduaneaunia
?lﬂuaﬂslﬁlﬂu d1ss1m11ar1ty data ﬁiﬂﬂauaﬂllﬂﬂQﬂ')quLLﬂﬂﬂ’]\T/ﬂ')qNﬂaﬂﬂ ﬂ’]iqlﬂifluﬂ PCA
vilalas s Ordination > NMS 1fp3umingne NMS Setup %HANEDY Autopilot LABN
Autopilot mode waz Medium &1%31 Speed vs Thoroughness #1164 gingl Distance Measure LAan
Serensen (Bray-Curtis) Wanea OK

€2 PC-ORD 5.10
File Edit Advisor

Modify Data Summary Re/G =AM Graph Groups

I . Bray-Curtis
@2 Main - data.wki1 A
sites DCA (DECORANA)
species M3
0 Q | NMS5 Scores
PCA
Sph spB RA

0.4807692 |0.42307  weighted Averaging
0.3461539 0.3653846 0.36190

0 0 0.00952
[0.0192307 0 0 v

{ Autopilot | Distance Measure | Parameter Setup | Output Options |}

v Autopilot mode

~Speed vs Thoroughness
" Quick and dirty

o Slow and thorough

oK Cancel Help
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{ Autopilot | Distance Measure | Parameter Setup | Output Options |}

~Distance Measure—

@« Sorensen (Bray-Curtis)
" Relative Sorensen

" Jaccard

" Euclidean {Pythagorean)
" Relative Euclidean

" Correlation

" Chi-squared

" Squared Euclidean

oK | Cancel | Help

Canonical Correspondence Analysis (CCA) L"ﬂumﬂﬁﬂn'ﬁmﬂ’nuﬁ’uﬁ’uﬁim’hqm‘n‘%ﬂ%m
species data (samples-by species) LLaummﬂmawamm LL’JG‘IaBN (environmental data)
ﬂ']'i')l,ﬂ'i']“"ﬁ CCA anl,ﬂ%[ﬂﬂ m‘stmaumuaﬁmmaau GIIQLGIiEINLWN?JUﬂ‘U Main matrix LWE]L‘LI'L!
Second matrix (A371W) ¥R NG species data 114 Main matrix wazilla environmental data
\l1 Second matrix 91 lUAFIEI Ordination > CCA t{a2un116ine CCA Setup 188 Centering
and normalizing, Optimize rows: sites W sites scores are derived from species WaINA OK

A B C D E E G
1 10 sttes
2 6 variable
3 Q Q Q Q Q Q
4 Canopy Tdensity GroundC Rainfal  Arthrop  Molusc
5 Forestl 89 22 2 77 76 10
6 Forest2 93 19 3 79 58 5
7 Cityl 7 2 13 23 7 9
8 City2 5 3 17 45 8 11
9 |Plantal 68 30 7 58 23 1
10 |Planta2 76 30 8 74 34 2
11 |Wetland1 1 1 34 48 11 22
12 Wetland2 0 2 43 50 17 31
13 Wetland3 1 3 50 39 18 28
14 |Seashore 0 0 0 37 22 56
15
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%2 PC-ORD 5.10
FEM Edit  Advisor Modify Data Summary Ordination Graph Groups Tools Window Options Help
MNew... 4
Open... 4 Project E]@
Reopen 4 : 3
= 1 Main Matrix F7
Save
Second Matrix
2V As... ! Hror o F9
Close... b SRRCORTe Q Q Q Q
e —— B Graph Col File = = = =
JPENd RESUILS S5
Saeiaed Result File F10 s SR SP Sp
Em""’tmat’fx"' Dendrogram | 0.0421940 0.0567375 0.0259740 0
xport Matrix. .. f
',3 : Two Way Dendrogram i 0.0379746 0.0992907 0.0389610 0O
Switch Matrix... : i
Species-area Curves i 0.0759493 0.0638297 0.4285714 0.328947
Delete File MMS Scree Plot f
A i | 0.1012658 0.0851063 0.4545455 0.4363842
Memory Requirements Distributions Plot g
. 0.1940928 0.2624114 0O u]
int... 4
Pr!nt 0.0384615 0.0952381 0.1729958 0.3333333 0.0259740 0
Print Setup...
ek 0.0576923 0.0095238 0.0970464 O 0 0
e 0.0384615 0.0190476 0.1265823 0 u] u]
xi
g sTranwe—josoorores 0.0192307 0 0.1054852 0.0354609 0.0259740 0.157894
Seashore 0.0192307 0.0192307 O 0.0464135 0.0638297 0 0.026315

%2 PC-ORD 5.10
File Edit Advisor Modify Data Summary ReGOEEEGN Graph Groups Tools Window Options
Bray-Curtis
%2 Main - data.wk1
DCA (DECORANA)
10 | :::Scores |
EAEEONE, - Valaar PCA = BX HE Q
10 sites . RA ; N spF spG
Forel6 variable Weighted Averaging | —Fs 0.0259740 O
Fore Q Q Q Q 7 0.0389610 O
City Canopy Tdensity |GroundC Rainfall b7 0.4285714 0.328947
CityjForestl 0.2617647 :0.1964286 0.0112994 0.145283 F3 0.4545455 0.486842
Plan]Forest2 0.2735294 0.1696429 0.0169491 0.1490566 4 0 0
PlanfiCityl 0.0205882 0.0178571 0.0734463 0.0433962 l3 0.0259740 0O
mer1dcityz 0.0147058 0.0267857 0.0960452 0.0849056 0 0
wet1dPlantal 0.2 0.2678571 0.0395480 0.109434 0 0
wet 14 Planta2 0.2235294 0.2678571 0.0451977 0.1396226 9 0.0259740 0.157894
geasfetlandl |0.0029411 0.0089285 0.1920904 0.0905660 b7 0 0.026315
Wet land2 u] 0.0178571 0.2429378 0.0943396
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CCA Setup

Row and columns scores standardized by Scaling of ordination scores
LD ity " Centering and normalizing " Optimize columns: species Il
= N (er i  Hill's (1979) method & Optimize rows:  sites i
10 " Compromise r
Forej 6 I
Fore Scores for graphing
City " sites scores are linear combinations of variable i

CityjForestl

T

+ sites scores are derived from species
Plani Forest2

PlanjCityl _ _ _ .
WerllCity2 v List correlation coefficients for second matrix
WetldPlantal [~ Randomization test

Wetli Planta2

Test Mull Hypothesis

Seas] et landl

Wet land2
et 1and? " Mo structure in main matrix and therefore no relationships between matrices

Ul

& Mo relationships between between matrices

L3

4. nsuaaiNan3IN (Explore your results graphically)

4.1 n1339ANGYN (cluster analysis)

= o & e A o &

MsuaaaHansTusaLaulasunsy (dendrogram) aaenmsiangnuuvinlealas lunaas

Graph > Cluster Dendrogram %38 Two-way Cluster Dendrogram ﬁ’lﬂ%ﬂﬂ’lﬁtﬂ’i’lzﬁﬂ’l’iﬁ’ﬂﬂéju
. = = £Y) ' . [ o

WUy Two-way Cluster Analysis 299¢2UHUIANN Cluster Analysis Dendrogram ¥inN@BNINITUUNN
dendrogram U7 File > Save Graph As A4ATW
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%2 PC-ORD 5.10
File Edit Advisor Modify Data Summary Ordination BEE M Groups Tools Window Options Help
Graph Ordination
2 Main - data.wki1 Cluster Dendrogram
10 e Two-way Cluster Dendrogram
- Ordered Main Matrix
10 SECESES Species-area Curves !
Q Q Q NMS Scree Plot ; Q Q
spa SpE spC|  Scatterplot ' SpF spG

Forestl |[0.4807692 '0.4230769 0.4 Dominance Curves fa 75 0.0259740 O
Scatterplot Matrix

Forest2 0.3461539 0.3653846 0.3 SR 1907 0.0389610 O
Distributions ‘L

Cityl u] u] 0.0095256 U.U/SY4%Y5 U.UbB3S8297 0.4285714 0.328947

City2 0.0192307 O u] 0.1012658 0.0851063 0.4545455 0.486842

Plantal u] 0.03584615

Planta2 0.0192307 0.0384615

Wetlandl 0.0192307 0.0576923

Wet land2 0.0384615 0.0384615

Wet land3 0.0576923 0.0192307 EERRRRARAAAAAAAAAAAAASS Hierarchical C

Seashore |0.0192307 0.01592307 PC-ORD, 5.10

16 Jun 2011, 17:48
<3| i)

'é Cluster Analysis Dendrogram - DENDPREP.DEN

File Edit ©Groups Options Help
Distance (Objective Function)
6.4!?-[]3 3.3?-01 5.6@-01 9.8!?-01 1.3E.+DI
Information Remaining (%)

LR A R
Forestt
Forest2 !
Plantal 1
Plarta2 4
Wetland1 :l
Wetland2
Wetland3
City1 |
City?2 J
Seashore

LI, orUUr AVLR&UL
£ 117

PAGE 17 OF 26



wnaslsznaunisaaudzn 01424491/01423491 szifisnd

= aca

BN NT N/

File

10

o3 G Edit oo Options  Help

~Aif

e Sy hioe

®2 Cluster Analysis Dendrogram - DENDPREP.DEN

Open Data For Graph...

10

Save Data For Graph As...

stance (Objective Function)

:

Fo
Fo
(&l
(cal
Pl
Pl
e
e
e
Se

E-01 6.1E-01 9.2E-0

Information Remaining (%)
?:5 59

Resolution: 100%

Print...
Print Setup...
Page Setup...

25 0

Close

City2
Planta1
Planta2
Wetland1
Wetland2
Wetland3

T

Seashore

% Cluster Analysis Two-way Dendrogram - DENDPREP. TWD
File Edit

Groups

Options  Help

Matrix Coding =

in [ Max

H
_

h
]

sSpA
spB
spC
spD
spE
spH

Information Remaining (%)
g e 5 G

. 1EIID
| Forest1
I Forest2
[ Planta
Planta2
— Wetland1
L wetland2
Wetland3
1 City1
L city2
Seashore

EREEEEEE |

EREENE |

85947

6842

[0l
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7N Cluster Analy51s Dendrogram Luawmim’\ﬂ's’mmqmamwﬂmﬂnuﬂm 10 samples
wmmmaamﬂu 4 nguRANNYINevIaANNAETE 50% Gail

& nguil | 16U Forest] wae Forest2 §AaHng 0% (M3BAaNENAN 90%)

o ngui 2 wiiallu 2 ngusias 16w Plantal, Planta2 waz Wetland1, Wetland2, Wetland3
Tagngud 2 fianuvinsanngud 19 50%

o agud 3 leud Cityl uas City2 Tasngudl 3 finnuvinaanngud [ uag 2 # 75% (vi3e
ARNEINU 25%)

& nguf 4 leun Seashore Tasnguil 4 fiAnuvineannagudun 100% (W3aaaaiu 0%)

Distance (Objective Function)
6.4[?-03 . 3.3[?-01 . 8.6[?-01 . 9.8[?-01 1.3E.+UD

Information Remaining (%)
100 75 50 25 0

Forestt
Forest2 |
Planta 1

Plarta2 4

Wetlanc1 :I
Wetland2

Wetland3

City1 1

Cty2 -
Seashore

90 Cluster Analysis Two-way Dendrogram FauanuaulATUNINNG rows (sites) Laz
columns (species) tipRNTUIANNYINIVTDANUATIBAUZDY 10 sites WUITANTIANGUWTDY
iU Cluster Analysis Dendrogram 9N9:n115 @UANNYNWIDANNAAILAUADY 10 species WU
wiiveanitlu 4 ngulasi ngaf 1 (Forest! uag Forest2) fiAnuduwusiuungila spA, spB, uag
spC Famnuiduzasduanslvitiuisanugnguzssunaiadiluiuiiy

ﬂﬁjuﬁ 2 (Plantal, Planta2 waz Wetland1, Wetland2, Wetland3) FANNFUNUSILUN A
spD  wag spE ngu 3 (Cityl waz City2) anudunusiuunsiia spF uae spG uaznguil 4
(Seashore) HANNaNAUSAUUNTHA spH, spl Wag sp)
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Matrix Coding .

vin [ e o] L [t
b w

=3

@

Information Remaining (%)
0 25 50 75 100

| Forest1 .-.|
'rorestz  [JIRIIRL 1]

rertat [ 1[I

[ Plarta2 O

I: Wetlandi
Wetland2
Wetland3 L]
r Ciyl =]
cty2 EEE |
Seashore |.-.|:“:|

4.2 N15AINDUAL (ordination analysis)

nsuanRaNTIN2aINTInausuYinldlag lufienda Graph > Graph Ordination > 2D
#49:2UMHEN9 Graph Ordination 2D wazna Simple scatterplot lBKAAINTIN ¥INFBINTTUTN
n57 7 File > Save Graph As A9ANW

WNABINISUA lans 1w
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€2 PC-ORD 5.10

File Edit Advisor Modify Data Summary Ordination BE&sl Groups Tools Window Options Help
." Main - data.wk1 Cluster Dendrogram
Two-way Cluster Dendrogram
sites = . |
- Ordered Main Matrix 10 lines
10 SPEELES Species-area Curves =8 Splh -1.6¢ ‘
o] Q Q MMS Scree Plot 12 _|spB -1
spl spB spC|  Scatterplot 6t ||spC -1.5( ‘
. 8 spD 1.6
Forestl [0.4807692 i0.4230769 0.4| DominanceCurves o pE 5 !
Scatterplot Matrix - SB -0 -
Forest2 0.3461539 0.3653846 0.3 Distributions » 3:~ spF 1.1
Cityl ] e e & 14 spG 1.2
T e Vet land2 0.338:%||spH -1.31¥
ity s <[l | > L < JJm | 2 i
Plantal u] — — "E = —
Dlanta? n ni1azan? #ExxFEEEF PRINCTPAL COMPONENTS ANALYST. /h n2sazan n

% Graph Ordination 2D

File Edit Graph Axes Scaling

=

Simple scatterplot: |

Foresti

Forest2

PR

‘Wetland3
‘Wetlandl :
A Wetlandd Cityl City2
Py A A

Axis 2

Seashore

Axis 1
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Forestl
Forest2
spC
§B
&4‘?35?5
spE
spD
ciyt i
Yoa
N
R4
sphpJ
spl
Seashore

Axis 1
n9 W PCA

dnsuns NMS lufiands Graph > Graph Ordination > 2D Fa9zduningng Graph
Ordination 2D uazn@ Simple scatterplot LNBUEAINTIN ¥INABINTTLUHANATIN 1UN File > Save
Graph As NN
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Seashore N
9
spd spl
3 spH+
+
Wetland2
‘Wetlandl
S wretland3
Axis 1
_ﬁp'qspB
+ spD
Jruel,
spC
+
spG
spE
spF
Cityl
Plantal & City2
A Planta2

N3N NMS

dmsuns CCA luUfidnds Graph > Graph Ordination > 2D #49:3um¥@ng Graph
Ordination 2D wasna Simple scatterplot #az Joint plot (biplot) tABLEAINTIN WINFBINITLUTN
n57 U7 File > Save Graph As 3N
vnsssMsryuLnuvizaryuns amnsavinlelas luUfl Rotate > By Angle Continuous
\&8n 5° for the increment WazAdN Next liavyuunuliiZosq danw

Rotate Croups  Skatisktics

2% 400|535 &8 [2,

Joint plot {(biplot)

PAGE 23 OF 26




Y

na1sUsENIUNNSERUILN 01424491/01423491 sziiauis)

=

ANNTIINYVENIINY

Plareadntaz
An
Forest
C Egﬁnsity
Frtl
Arthrop
%l_fit 2
Wetland3 Y
o~ 4 g
2
é Wetlandl
‘Wetland2
&
Mollusc
Seashore
Axis 1
spC
+
spA spB
Forest
%Faoleslz
RalafiopyY  T4onsit Plantat SPE
Arthrop ¥ Planta2
N
7]
3 spD
‘Wetland!
‘Wetland2
Fay
‘Wetland3
A
Maollusc
_'fp'z.;eashole Acﬂyz
spd
spl spF
i
spG
Axis 1
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mnepensuAlans i @wnsaldadn Preferences wazvinmegine Format > Styles > Fonts 16
AININ

Preferences |

Format ]Stylesl Fonts I

v Graph title
v Axis titles
[ Tick marks

™ Print in black and white
[ Save in black and white
I~ Copy in black and white

[~ Tick labels “Plot Paints— : Symbols and Colors

v Label every other ticl v sites V¥ Show legend

v Overlay tick marks v species ¥ Show legend frame

[ Hide toolbar I~ Color code vectors
e e ~Label Points

I Transparent legends

v sites

v Show graph hir;ts ~Quantitative Overlays

™ Quadrant labeling

vV species v Show side scatterplots

: v Show regression line
—sites Labels From-

~Background Color—— _
+ White ¢ Graph Row File 2 el ol e
» P s Flexibility = 3 |
Standard deviation = 2.0 \
" Black  Group Mumber : |
@
R v Joint plot labels

~Plexus For species Scores

—Small Expected Values

I~ Weak association lines |
i

I” Strong association lines

l + Exclude associations with an expected value less than 5
1
\
\

T - - : i
Wosk nacneitione=1 3 | Apply Yates' correction to expected values less than 5

Strong association = |1 " Always apply Yates' correction

Cancel | Page Defaults All Defaults Help
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Y

Preferences

Format Styles IFonts I

~Symbol Colors
sites

species

Successional Arrowheads

Size -

v Show arrowheads

~Frame Type ~Tick Type
" Box " In
" Standard XY * QOut
@ Centered XY, C Crossed
~Symbaols ~Line Colors
sites & Regression
species i Envelopes

Successional
Grids
Joint Plots

species
Weak Plexus

Strong Plexus

0000 oom

Joint Plot Arrowheads

Size —

[~ Show arrowheads

~Line Weights

Frame —_—
Ticks —_

Legend Frame | —

Regresson =

Envelopes =

Successional —
Grids —
Joint Plots —_—

species =
Weak Plexus —

Strong Plexus | —

—Side Scatterplots

Symbaol Size | .

—species Arrowheads

Size | -

[~ Show arrowheads

0]74 Cancel

Page Defaults

All Defaults Help
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