How to do a CLAMP Analysis

After scoring your fossil leaf assemblage, using the rules outlined in the dow
the CLAMP website, you will have completed a scoresheet and will be ready
summary data from that scoresheet into the PHYSG3br Calibration File.
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To do this, you highlight the whole of the pink percentage score summary in your fossil

flora scoresheet and select ‘copy’ from the edit menu.
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You then open the PHYSG3br file and ‘paste’ your copied

PHYSG3br list of modern sites.
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line at the bottom of the
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(NB To avoid transferring any embedded equations, etc. use the ‘paste special’ option
and select ‘values’ and ‘OK’ before pasting. You then have to type in the name of your
fossil flora alongside the pasted data in the sample names column of the PHYSG3br file.)

If you have other fossil floras you can similarly add these, up to 20 floras, to the

PHYSG3Dbr file.

You then have to prepare the PHYSG3br file with your added fossil data so that it can be

read by the CANOCO programme.

To do this you select all of the data,
including your added fossil data in the
PHYSG3br file and ‘copy’ it in to your
computer’s memory. You then launch the
WCanolmp1.0 programme which is part
of the CANOCO package.

When launched this programme will
automatically recognise that you have
copied data from your PHYSG3br Excel
file and all you have to do is press ‘save’
in the WCanolmp dialogue box.
WCanolmp will then ask you to name
this new file. | suggest you name it
retaining the PHYSG3br identifier with

HOW TO USE THIS PROGRAM
1) In your spreadsheet:

* Copy your data table to the Clipboard
* any labels must be in Row 1 / Column 1

2] Confirm the options below and Save

OPTIONS

| Each column is a Sample

Generate labels for:
| Samples (Samp0001 Samp0002 etc.)

| Species / Env. Variables [(Var0001 Yar0002 etc.)
| Save in Condensed Format

Save | Exit
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some additional characters that are meaningful to you to identify your data. You should
also add the .dta extension to this file which tells CANOCO it is a data file it can read.

The next step in the process is to convert the Meteorological data file MET3BR from its
existing Excel form into a .dta file. This is done in the same way as you did with the
PHYSG3br file, that is select all of the data in the MET3BR file, copy it, open WCanolmp
and save it with a file name with a .dta extension.

You now have 2 files PHYSG3br etc .dta and MET3BR .dta that are prepared for the
CANOCO analysis.

The analysis is performed by launching CANOCO for Windows.

After launching you will see a dialogue box in the left hand side of the menu bar, click the
‘page’ icon under ‘file’ to begin a new project.

File Edit Search Project Window Help

Select the page icon to start a
new project

You will then see a dialogue
box called ‘available data’,
in which the first option
_ ‘only species data
" Species, environment and covariable data available available’ is automatica”y
" Species and covariable data available selected. Because you
have both species and
environment data available
ENVIRONMENTAL DATA, WHEN AVAILABLE, SHOULD BE USED TO: (PHYSG3br and MET3BR)
you need to select the 2nd
option in the dialogue box.

DATA AVAILABLE FOR ANALYSIS

" Only species data available

f* Species and environment data available

| Supplementary environment data available

{* extract patterns from the explained variation only (direct aradient analysis)

" interpret patterns extracted from all variation (indirect aradient analysis)

You then press ‘next’.

| Next = | Cancel i Help




You will now be asked to identify the species and environmental data files. You can do

this by clicking the ‘browse’ button in turn to select the 2 files.

Data Files

Species data file name:

] Browse
Environment data file name:

] Browse
Covariables data file name:
Supplementary environment data file name:
Canoco solution file name:

] Browse

< Back I MNext > I Cancel Help

The next dialogue box will automatically selected CCA as the type of analysis.

You then have to provide
a file name for the
CANOCO Solution file.
This is the file that will
contain the results of your
analysis. You can call this
anything you like that you
can interpret as the results
but | suggest that you
include the letters ‘sol’ in
the name and you add the
extension .xlIs, that will tell
Excel that it is a file that it
can read. Once you have
done this select ‘next’.

This

stands for Canonical Correspondence Analysis and it is what you will use to do CLAMP.
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Gradient Analysis Methods
Response Models Indirect Direct Hybrid
Linear @ " RDA " hRDA
Unimodal = o CCA " hCCaA
Unimodal & " DCCA " hDCCA
[detrended)

Cancel

Help

So merely press the ‘next’
button.



V'alng: Unimodal Methods

-~ Focus scaling on: -

" Inter-sample distances
* |nter-species distances

" Symmetric

-~ Scaling type:

* biplot scaling (L"a)

" Hill's scaling (L"a) /(1 - L)

< Back I Mext = I Cancel

Help

The next dialogue box
also offers Default
Options, so just click
‘next’.

Transformation of Species Data

¢ Do not transform

" Square-root transformation

" Log transformation  Y'=log[ &Y + B)

I Downweighting of rare species

< Back I MNext = I Cancel

Help

The same is true of the
next dialogue box,

ata Editing Choices

CHECK APPROPRIATE BOX, IF YOU WISH TO ...

SOME...
Samples . |

Species . |

Env. varables |
Covariables| |

Suppl. env. vars | |

DELETE WEIGHT MAKE

SUPPLEMENTARY
o [

o B

DEFINE INTERACTIONS
| |

-
-

< Back I Mext = I Cancel

Help

g the one after that,




; Forward'Selection of Environmental Variables

the one after that,

* Do not use forward selection

" Automatic selection Best K=|1‘. variables
" Manual selection [~ use Monte Carlo Permutation Tests

[T Pemutations under full model

Number of permutations: |1 °°

< Back I MNext = I Cancel Help I

Global Permutation Test walr.e and the one after that, ie
4 times ‘next’.

Evaluate current analysis with Monte-Carlo permutation test?

Number of permutations
* Do not perform the test T35
" Significance of first ordination axis
S 2 Permutation under...
" Significance of canonical axes together i
{* Reduced model
" Both above tests ¢ Eul model

< Back I Mext = l Cancel Help
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You should now see a dialogue box entitled ‘finish options’ and assuming that you have
followed these instructions all you need to do is select finish’.

[

Finish Options

All options for CANOCO are now selected:

Click the BACK button to modify the options

Click the FINISH button to confirm the settings
You can then save the settings in
a CON project file and select Analyse ...

< Back I Finish I Cancel

The next dialogue box asks you to give a file name that summarises the set up of this

particular project. Again you can call it anything you like, but | suggest you include the
letters ‘con’ in the file name. Select ‘save’.

Canoco Proect

Save in: l ) CLAMP files :_I - ek B3
Indiacon

Indiacon2

testZcon
File name: | | o
Save as type: ICanoco projects (*.con) LI Cancel l
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You will then see a dialogue box with the name of the project and a button on the right
hand side which says ‘analyse’. Click this to do your analysis.

pe

The analysis should take

=1 Project: testcon no more than 1 second.

Input Data Commands
Data: ** Species ¢ Environment . Options... |
Path: |

Samples: |\ Variables: | Analyze...

Analysis
Type: [

-
' = Save log...
Other options:

P

To save a log of the analysis diagnostics press ‘save log’ and the next dialogue box will
ask you to name the Log File.

-
Canoco Analysis Log 7 X)|
Save in: | () CLAMP files ~| - ®&ekE-
=] testlog
File name: ] testlog Save
Save as type: ]Log Files (*.log) LI Cancel |

When you have done this you can close the dialogue boxes for CANOCO that are open
and you can examine the results of your analysis by opening the solution file in Excel.
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3
4  No transformation
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10
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15 5 Roundte 00281 00564 00813 01616 4163 12952
16 6 Acutete 06358 00% 00579 00702 % 9065
17 7 Compour 06533 025 00503 0039 2705 8277
18 8 Nanophyl 13291 08593 09099 01297 627 2852
19 9 Leptophy 09517 05188 04102 01249 728 4324
20 10 Lept ophy 04355 0391 00193 00389 1455 95.32
21 11 Microphy 01438 .01333 0092 01078 2774 12581
22 12 Microphy 0133 01107 -00219 00571 37 1289
23 13 Microphy 0255 02%3% 0008 0019 T2 11745
24 14 Mesophy 0296 03763 0082 00906 1343 9852
25 15 Mesophy 02055 05322 03063 0199 42 5375
% 16 Mesophy -0.1434 07439 03672 02967 20 40 94
7 17 Emargns  0.7801 00413 01943 0181 201 8085
28 18 Roundap 04339 01037 D101 00094 7000 12025
2 19 Acuteasp 0208 0137 00297 001861 4093 12264
30 20 Aterwat 03976 05113 0218 00031 332 9012
3 21 Cord ate 02833 01475 00032 01079 2751 11243
2 2 Roundbs 00361 00211 00069 00626 7098 13767
Ec 73 Arit & ha N %5 N 19545 NnMmeA none 4508 12119 3
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The first line of the solution file displays any information you added to identify this
particular analysis. The first data array displays the coordinates in Axis 1 through 4 of the
leaf characters. The second data array displays the coordinates in axis 1 through 4 of the
PHYSG3br modern samples with the addition (from Sample 145 onwards) of any fossil

samples you added.

E3'Microsoft Excel - IndiasolT.xls
File Edit View Insert Format Tools Data Window Help €a
DEHR S D @ = - @ 2ol -0 - BI7UEEE=EE®% o 99
Al =~ A WCanolmp produced data file india
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180 124 Troutla 07527 -0.8728 -1.1886 -0.1964 769 20.49
181 125 Sierravi -0.1505  -1.4118 0833 11018 777 20.4
182 126 Toya-ko. -1.4282 0.1026 05302 -2.0777 784 19.02
183 127 Satus Pa -0.7332 -1.2584 -1.3164 -0.0919 777 19.79
184 128 Mt Poco -1.1682 -0.8548 05364  0.5854 801 19.08
185 129 Cheesmz -0.5117 -1.8019 -0.5965  2.8058 768 19.94
186 130 RiverFa  -1.2796 -0.5157 0.3705 -0.2441 770 20.2 El
187 131 Mamarike -1.2632 0.3731  0.2085 -1.7183 769 19.62
188 132 Rimrock  -0.8377 -1.4318 -1.092 0.019 816 18.83
189 133 Chuzenji -16351 -0.0245 07131 -27238 823 16.49
190 134 Dannemc -1.3334 -1.3388 -0.1627 -0.9919 811 16.76
191 135 Akagawa -1.1795 05421 06203 -1.2678 770 19.59
192 136 Republic  -1.0859 -1.3443 -0.8015 0.895 802 19.5
193 137 Wanaker -1.2274 -1.1577  0.2414  0.1987 798 17.5
194 138 Hanawa-( -1.2484 06911  0.8587 -1.4906 757 18.37
195 139 Teshio. -1.3983 04157 00164 -3.2972 781 18.9
196 140 Kogawa. -1.4612  0.1534 04937 -2.7724 785 18.59
197 141 Tadenour -1.8548 -0.3837 0.8833 -2.2786 825 16.13
198 142 Lake Pla  -1.3857 -1.0404 07349 -1.0869 810 18.67
199 143 Suganur  -1.8948 08933 0.9728 -1.7106 863 14.91
200 144 Mukabira  -1.6989  -0.3442  0.4409  -2.6551 818 17.84
201 145 | Kukrail -0.1725  0.6533 0.261 -1.178 1] 19.35
202 146 | Makum 06269 3.0985 -0.3749 -0.9774 1] 11.89
203
204
205
206 . . . .
507 Fossil co-ordinates for pasting into
208 WCanolmp produced data file india
209 CCA Canonical 4 Covariable 0 Scaling: thg RES3B SpreadSheet
210
211 No transformation
919 Tal - Snaries talerance (mnt mean saared deiation far snerise) v
1 < » w\Indiasol1.xls / [<] I B
Ready
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You now need to highlight the names of your fossil samples and the coordinates for
axis 1 through 4 for these and ‘copy’ them.

You need to launch the spread sheet RES3B which will convert those coordinates into
palaeoclimate data. Open RES3BR and at the bottom of the list of coordinates for the
PHYSG3br modern calibration sites you will see a blue area beginning on line 167 where
you paste in the names and coordinates of your fossil sites using ‘paste special’ and
the ‘values’ option.

[ ‘Microsoft Excel - Res3bindY pes
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NSEHR 908 @A - @ § e *9 « BZU EEXEHFu» @R e L-H-A-5
A7 - £ Kkl
A | ] | c | D I E | F (1] W
140 Los Alam 0.1016 08267 -0.9469 22503 176z
141 'Wind Riv -0 658 04394 08161 05704
142 Lake Spa 0.0245 -1.244 -0.6672 -0.0102
143 Turihann -1.236 -1.007 -0.2248 -1.3374
144 Clallam «1.0988 0.399% 07514 0383
145 Parkdale -0.7925 -12375 -1.0789 -0.2368
146 TroutLa -0.7525 08731 -1.1881 -0.1891
147 Sieran 0.1508 24117 09387 1.1023
148 Toya-ko -1.4281 0.1021 05289 -20783
149 Satus Pa -0.7320 -1.2599 13166 -0.087
150 Mt Poco -1.1681 -0.955 0.537 0.5805
151 Cheesman 05116 190186 05925 28084
152 RiverFa -1.2795 -05161 0.36%6 -0.2427
153 Namarika -1.2631 03727 0.2076 -1.7162
154 Rimrock -0.8375 14322 +1.0813 00198
155 Chagenjl -1.6349 00252 07102 27261
156 Dannemor -1.333 -1.3392 -0.163 -0.9929
157 Akagawa -1.1795 05817 0.6189 -1.2691
158 Republic «1.0857 <1 3446 «0.800% 08968
159 Wanakena 122N -1.158 02417 01935
160 Manaws-O -1.248¢ 06906 0.8569 -1.4917
161 Teshio «1.3882 04151 00145 -32949
162 Kogawa -1.4611 01529 04515 27732
163 Tadenoum -1.8546 -0.3903 0.681 -2.2811
164 Lake Pla -1.3855 -1.0807 0.734 -1.0899
165 Suganuma «1.8945 08938 09713 7154
166 _Nukabira -1 687 -0.3447 04392 -2652
167 Kukzall 01725 08533 0.261 -urﬂ
wsl Mk 06769 30085 .0.3749 08774 3
159 14 1868129
170 14 1668129
17 14 1868129
172 14 1RFR179
W 4 » ¥ Sheats3 [ SheetSq [ sheetss { sheetss [ Sheats7 [ Sheetss [ sheetse [ Sheatsd |<
Ready Surmm 1,969

Save this RES3B spreadsheet with a new name so as not to overwrite the original (if you
do you will need to download a new one from the CLAMP website).



11

Scroll back to the top of the RES3B spreadsheet and you will see in red the predicted
climate parameters for your fossil sites.
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2 Environment Biplot Scores Predicted Climate Parameters for Fossil Sites

3

& ENVNAME ENVAX1 ENVAX2 ENVAX3 ENV AX4 TOEV Residi Kuksail Makum 0

5 NAT 0 9068 03766 00395 00049 MAT 117 1536 24 64 1419

6 |WMMT 0.7493 0.2168 0482 01279 VOMMT 158 2504 27.78 2387

7 0.8595 0.2868 0.1943 CMMT 188 566

8 08771 0.0956 GROVWSEA 070 304

9 0 0.1557 3359 082 E
10 ( 0.2995 169 1
1 02333 3 1403 4
12 04063 DR 930 1
13 -0.2251 RH B
14 H 0.2533 SH 040 2 33 36

15 | ENTHAL [ 01659 02756 ENTHAL 032 NN 3375 2072 3
16

7 \ These two sets of numbers must match
16 for a correct analysis.

12 Site Biplot Scores

20 [Mean Angfia! Temperature |Warm Month Mean Temperature

N eclol Vector

22 NAME AX1 AX2 AX3 AX4 Observed Predicted Score Observed Predicte
23 Guanica 15738 01812 -2.7850 -28627 %68 23.7058485 282

24 1.5233 00822 -1.6377 -25628 282 %7

25 14478 02344 0.9945 03636 321

26 15285 00875 04597 00452 321 2

27| Nada.F 0.7024 24599 -1.5111 -15303 267

28 Borinque 15072 00617 -26818 -19768

29 Cambalac 1.1057 1.7693 -0.3673 11274 .
30 Tres Hes 1.3222 00526 -0.0649 107968 :
31 Keka Fi 10352 26208 11889 A5781 7 £
37 Gualate NAATA 7 N4RR 1 N1R <1 4A16A ‘ 77 RA99777 23 ARINEY
W ¢ » ¥ {Sheats3 [ SheatSq [ sheetSS [ SheetSs [ SheatS7 [ Sheetss [ sheef59 [ sheeted < | > |
Rasdy Sume]. 9369
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File  Edi View  Inserl ormat  Tools Data ‘Window Help . . .
DEHRISE L @ z.@ Bims o) s su = carry out to insure that all is well with

A e e e your analysis is to compare the

| ! . =

o oot G T environment biplot scores to the left of
073} CCA_ Cononical 4| Coveiable 0 Sealing your predicted climate parameters with
;;g g;:g?gsi?lgtn:ggrnesnfenvironmema[variables those p_rOduced durlng your a.na|y§ls
i R D A——— To do this go back to your solution file,
:;gg R(SPECE 09644 09197 07656 0.6706 SCI'O|| down through the‘van.ous data
;g; 1] | MAT 09068 03766 00335 -0.0949 afrays’untll you reaCh the enVIronment
Toi 3T | Omses s 01t 0066 biplot’ score array, it is about three
= b e R quarters of the way down the document,
= e B s and confirm that th_e values in this array
— e match those in the RES3BR
7211 [ENTHAL 072 Dees Oumse 0248 spreadsheet. If they do, all is well. If
= they do not, you should go back and
794 )
= check your analysis to ensure you are
B Wi oot WA | using the correct calibration sets and no
. i i S i N — : errors have crept in during the analysis.
gg; gzr:sné?r:{?;gznof environmental variables (mean.gt.0) in ordination diagram
Ry W\ IndiasolLxls / ' ! ' <] RAS/TEVS 16/03/08
Ready




