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Introduction

Welcome to C2

Version 1.5 (2007)

Welcome to C2, a Microsoft Windows program for the analysis and visualisation
of ecological and palacoenvironmental data.
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C2 has the following features:
Data manipulation:

Import / export datato / from Excel, Access, Lotus, dBase, Paradox, Tilia,
Cornell condensed and full formats, and comma- or tab-delimited text files.
Allows basic editing, cut / copy / paste, sorting, transformation of data, and
merging of multiple datasets.

Data analysis:

Fits palacoecological transfer functions, or inference models, to modern training
sets of species and environmental data. The following models are currently
implemented:

Weighted averaging (WA),
Partial least squares (PLS),
Weighted averaging partial |east squares (WAPLYS),
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Imbrie & Kipp factor analysis (aform of principal component analysis
regression),

Correspondence analysis regression (CAR),

Modern anal ogue technique (k-nearest neighbour) (MAT),

Maximum likelihood regression and calibration (ML).

Options to delete variables and observations from the training set, to transform
the species or environmental data, and to perform cross-validation using leave-
one-out, n-fold leave out, or bootstrapping.

Performs environmental reconstructions using a secondary, or fossil dataset, with
the ability to derive sample-specific reconstruction errors under bootstrapping.

C2 can also generate summary descriptive statistics for a dataset and can fit
principal component and correspondence analysis models.

Visualisation:

X-Y scatter and line plots with options to control symbol and line styles, axis
scaling.

Scale symbol size according to athird variable.

Add x- and y-error bars as afixed value or third variable.

Overlay multiple data series with different numbers of observations on same
graph.

Interactively zoom data ranges and label data points.

Plot stratigraphic diagramsin avariety of styles (bar, line, silhouette, symbol).
Combine multiple datasets (or multi-proxy data) with different numbers of
observations in the same diagram.

Print, print preview and copy graphics to clipboard.

Program limits

The unlicensed free version of C2 islimited to datasets with less than 75 samples
(observation, rows). Please contact Steve Juggins to obtain a license and unlock
code that removes this limitation.

Contact

Please send comments/ bug reports to Stephen.Juggins@ncl.ac.uk

Steve Juggins

School of Geography, Palitics and Sociology
Newcastle University

Newcastle upon Tyne

NE1 7RU, UK
http://www.staff.ncl.ac.uk/stephen.juggins

September 2007

University of Newcastle © 2003-2007
Steve Juggins © 1991-2007

Suggested citation

Juggins. S. 2007 C2 Version 1.5 User guide. Software for ecological and
pal aeoecological data analysis and visualisation. Newcastle University,
Newcastle upon Tyne, UK. 73pp.
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Getting started

The C2 workspace

A C2 file or document can be thought of as a workspace that may contain one or
more different datasets, the results of one or more analyses (models), one or
more graphs, and a summary text report, or log, of each analysis. The tree view

in the left pane of the Object Browser window shows a hierarchical view of each
of the above C2 objects.
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Importing data

C2isableto import datain Tilia, Cornell, Excel, dBase, Lotus 123, Paradox,
Microsoft Access, and comma- or tab-delimited text (ASCII) file. See the

Appendix for the rules for formatting data in spreadsheet or database formats
before importing into C2.
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To import a dataset into C2 select Open from the File menu or click on the File

Open button on the main tool bar mt. The default file typeis*.C2. Select the
appropriate file using the drop-down list in the File Open dialog box.

Selecting the worksheet / table from an Excel
spreadsheet or Database file

If you import a dBase or Paradox file you will get a popup " Select worksheet /
table" dialog box asking you to select again the file from alist of similar files
found in the directory. If you are importing data from Excel or Access you will
see the same dialog box but with alist of worksheets (Excel) or tables and
gueries (Access) found in the selected spreadsheet or database. Select the
appropriate file, worksheet or table and click OK.

Y ou can optionally specify a name to be given to the dataset when imported. C2
will aso list individual fieldsin the dataset. Character fields are indicated with
an asterisk. The first character field will read as the sample or “case” code. The
second character field (if there is one) will be read as the same name.
Subsequent fields will be read as data. These defaults can be changed using the
radio buttons in the right-hand pane. Missing values can be imported as missing
(default) or recoded as zero.

select worksheet / table x|
Spechlames ak.
N — (0 st
ILEEm GHcghob
I Foss Lsftnubes S
1D apth Gibarsl
1LE Toan GHsaccy Help
|k Fes=T 1an Gifhubes
GHpac L
Efpac A
G bl
GHtalco
Giicsid =
Impecnt fedd s,
€Wkl Cornmst
& e zang
- Import . - ‘p"auafl:fe-:nde. B
[I&KSpe: r Dok D

Duplicate dataset names

Eachitem of datain C2isuniquely identified by its dataset (or model output)
and row / column names. Dataset names must therefore be unique. If you try to
import afile with the same name as one already |oaded the following dialog box
will popup and give you the option to either overwrite the existing dataset or to
choose a new name.

Dataset import m |

Wharning: D atazet K22 cep already ezists.

% Feplace existing dataset Cancel |
" Import dataget az: IIKEE.DEPE Help |

Duplicate row or column labels

Each row and column of a dataset isidentified by arow / column number, a
unique short alphanumeric code, and along name. C2 uses the short code (the
species/ sample code, or Id) to uniquely identify each row / column of a dataset.

10 -
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C2 will issue awarning if duplicate row or column codes are found and display a
list of the duplicate codes, together with the number of times each occurs (in
brackets). Y ou should edit the dataset to ensure that all codes are unique.

Duplicate samples / variables found m |

57 SWwWiaP03s (2] Help

“wiaming: Duplicate zample / varable codes found.
Duplicate zample codes Duplicate variable codes Eemeel |
24 SwWARD34 [4) 1 ACODA[2) |

Empty rows or columns

C2 checks the data on import for empty rows or columns. That is, rows or
columns that are blank or contain all missing data. Y ou are given the chance to
delete the empty samples or variables. Empty columns may be the result of
importing badly formatted datain Excel.

Samples / variables with no data m |

“Warning: Listed zamples / vanables have no data.
Samplez with no data " anablez with no data Cancel |
7oov212 4 WinS5T1
22 w1286 Help |
35 W1B-190
B0 w18-2
Delete samples Delete wanables

Importing normalised data

C2 aso has support for reading / writing “normalised” data—that is, datain 3
column form where column 1 is the sample code, column 2 is the variable code
and column 3 isthe datavalue. Thisisamore efficient and effective way of
storing and manipulating species abundance data in a database such as Access,
Paradox or dBase.

When importing data, if the data consists of only 3 columns, and the first two
contain alphanumeric data (corresponding to sample code and variable codes),
C2 assumes thisisin normalized form (ie. first column represents sample codes,
second column variable codes, and third column data values). If C2 finds data
like thisit will display the following dialog box and ask if you would like to
cross-tabulate (ie. convert to arectangular matrix), using the valuesin the first
two columns as the row and column labels for the new dataset respectively.
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Crosstabulate )

File |_FSpec haz 3 columns: would you like to

; Yes
crozstabulate kY

u]

Fill empty cellz with...

& Fems
 Missing values

Treat zample and
[ wanable codes
az case sensitive

ji

Help

Click Yesto crosstabulate and convert the normalised datainto a full table, or
click No to import the data directly.

Importing CANOCO solution file

CANOCO solution files may be imported using the File Open dialog, enabling
easy plotting of CANOCO output. When imported the CANOCO solution is
imported as a model, with it' s various components, not as a dataset.

Viewing / editing data

Viewing a dataset

& IK.c2 - C2 Dbject Browser

File Edit View Data Analyse Graph  Window  Help

oEEH NRE X282 o o~ e [@EE
2 Datasets

11

E| : Attribute

B |&KSpec Title &K Spe
Description

File: mame 15K x5

[ Models Full rath CTextProjects\Sof
= [ Graphs Mumber of ohservations |B1

L[ Feports Mumber of variables 22

The tree view in the left hand pane of the C2 Object Browser givesalist of
imported datasets in the "Datasets" folder. Selecting a dataset name show
summary information for that dataset.

Click on the "Data"' node to show a spreadsheet view of the dataset in the right-
hand pane of the Object Browser:
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The listing shows the sample number, a short unique sample code, along sample
name, and the data for each variable. Datasets are added to the workspace in the
order they areimported. It is not possible to change the order.

Viewing the list of variables

Select the "Variables' tab at the bottom of the spreadsheet to show alist of
variables for the dataset, listed by short code name and full long name.

b.c? - CZ Gbject Browser

File Edt D[ata Wew OAnabss Graph ‘Window Help

INFEH NRES >R =~ R E s F F¥>T L3
| art] Code | Hame | =]
= B3 Datasen 1 1 ACOMA Achnanibes Bncsolsts
= [ F22oep 2 2 |ACO02A Achnanthes inears |
_E] Dt 3 |7 ACDDSA Achnanibes peesioawai
+-[ ENV.cep [ 4 | ACODSA Achharihes calcar
0 [T nbFogel? cap 5 5 ACH3IA Achhanthes sinotissims var minuSssma
-6 SWNP cap B 6 ACDieA Achianihes sustrics var, Susiiscs
T[] |Diska 7 |7 ackied Achrenihes susirsce ver minor
m I SwisPerw can [ |8 acmiec achnanibes susiriaca ver hehetca
L AuiSpncep § |7 ACDITA Acteibes rophin var kryophin
¥ i AustE 10 10 mCMES Achrenthes sismosirsts
@[T gumd 11 11 ACTHEA Achoarthes nodosa
H i fumt_Fesid 12 12 ACO22A Achnanibes secridals
w mr ENYItint 13 13 ACO23A Achmanthes Conspicus Var. Conspous
&[0 o4 W4 |12 ACOZeA Achrerihes depresss
@[ DPercC 15 |15 Ac0oSa achsnibes Nessls
& i | SwisP? cep 16 16 ACOISS Achmanihes fecsis var. sipestis
-[E] Shestl 17 |17 | mcooFa Achewnires noss
-5 gumd2 18 168 0204 Achreribes saaorics
- [T EMY 18 |19 |aco28a Achherthes sublssaz
- Tas dalacop 30 |20 Ac03ea Actvanikes suchisndi
o[ EMV_tent H N ACOISA Achvmnibes pusils ver. pusls
i [0 Mok 33 |22 | AC0T8A Achmanthes doyma fo. dyma
-0 Giaphs Fx] 23 ACD&SA Achinarthas imvander
--E3 Fepots FX] 24 ACOEEA Actaribes sfleice
Bzl 11 25 25  ACD4Bs Achnanihes soobicas
E Peliadis] (2 26 36 ACOTFA Achninibed frpsrborss
[E] ModelE Fi 27 AC13EA Actraribes sutalnmoides
38 |28 AcSSS: Achranihes jmnudisima) . scolica =
L4 [+ [\ Duls ) Wariabses 14 Ile
For Help, press FL o
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Currently only Tiliafiles support full names for variables: dataimported from
other types of file will have the full name initially set to the same text as the code
name. Long names can be subsequently linked in from a dictionary (see below).

Missing values

C2 understands missing values. These should be coded as null in Tilia, and -
-99.9 in other files before importing. Missing values are shown as(...) in the
data windows.

C2 can handle missing values in the graphic routines (it ignores them) but
missing values are not allowed in most of the numerical analyses.

Editing data

When initially opened in the viewer adataset is in read-only mode. To edit the

dataset click on the Edit button B on the data toolbar, select Edit from the data
menu, or right click the mouse over the spreadsheet and select Edit from the
popup menu.

The spreadsheet supports full editing including Excel-like auto-fill, and cut, copy
and pasting of cells, ranges, rows, columns or complete tables to Excel or other
programs. The spreadsheet also supports full undo / redo, although undo
information is lost when the user moves to another view —that is, either selects
the variable view or selects another item on the left-hand tree-view.

The spreadsheet does not currently support formulae — any text pasted into cells
will be converted to missing values.

Spreadsheet properties

The zoom level of the spreadsheet can be changed using the drop-down zoom
box on the datatool bar, by selecting a zoom-factor on the View menu, or by
using the Ctrl-scroll-whedl function on awheel mouse.

The number of decimal places displayed in the spreadsheet can be changed by
clicking on the decimal increment / decrement buttons on the data tool bar. The
default view displays numbersin a general view showing a maximum of 6
significant figures. Click these buttons to change the view to a fixed number of
decimal places. To return to general format keep clicking the decimal decrement
button.

Renaming a dataset

Datasets can be renamed by right-clicking on the dataset name or the Data node
in the tree-view, or by right-clicking on the spreadsheet and selecting Rename
from the popup menu, or with the dataset selected, choosing Rename from the
Data menu.

Rename dataset m |

E nter new name for datazet; K

|IK22.cep Cancel

Help

4
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Deleting a dataset

Datasets may be removed from the workspace by selecting the dataset name in
the Explorer Pane and selecting Delete from the Edit menu, clicking on the
delete button ¥, or pressing the delete key. Deleting a dataset from the
workspace cannot be undone so you will be asked for confirmation.

c2 ¢ | |
About to delete K22, cep. Are vou sure?
This operation cannaot be undone,

(a4 I Cancel |

Exporting a dataset

Datasets can be exported in the following formats: Access, Excel, Cornell
condensed or full, Tilia, dBase, Lotus, Paradox or ASCII comma- or tab-
delimited. Click on the dataset in the tree-view and select Export from the file
menu, or right click on the name and select Export from the popup menu. When
exporting to Access, if a database aready exists with the name given in the File
Export dialog the table will be added to the existing database. If the table name
aready existsin that database you will be asked to give a new name or overwrite
the existing table. If the database (*.mdb file) doesn’t already exist it will be
created as an Access 2000 database and a table added.

To save datain normalised form (3-column form — see Data Import) thereis
now an additional checkbox on the File Export dialog that is enabled for
spreadsheet, database, or comma/ tab delimited text files. Zero data values can
be included or excluded from the output.

Saving your work

The C2 workspace can be saved by selecting Save from the file menu or clicking
on the Save button on the main toolbar i, The s ngle C2file contains al the
embedded datasets, models, graphs and reports in the Workspace.

Opening a C2 file

A saved C2 file can be loaded into the workspace using the Open commmd on
the File menu or by clicking on the Open button on the main toolbar [==.

If there are existing unsaved objects in the workspace you will be given a chance
to save them before opening a new C2 file.

Closing a workspace

An open workspace can be closed by selecting Close on the File menu or by
clicking on the Close button on the main toolbar .

If there are existing unsaved objects in the workspace you will be given a chance
to save them before closing the workspace.
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Data manipulation

Data manipulation

This section describes C2's data editing and manipulation functions that can be
useful in preparing data for subsequent numerical or graphical analysis.

Insert rows / columns

Select and view the appropriate dataset and choose insert rows or columns from
t:he [I)J%ta menu or click on the insert rows / columns button on the data tool bar
S & . The dataset does not need to be in Edit mode to insert or delete rows/
columns.,

Y ou are given the option to insert one or more rows or columns before the row /
column of the currently active cell, or at the end of the spreadsheet. If thereisno
currently active cell this option will be disabled.

Insert rows / columns m |

MHumber of rows ¢ columng to insert;
I Cancel |
Fill with..———— —Inzert at.. —————
.. Help |
£+ Missing values {* Before curent
" Femos At end

Y ou can either fill the new rows/ columns with zeros or missing values.

Delete rows / columns

Select and view the appropriate dataset and choose delete rows or columns from
the Data menu or click on the delete rows / columns button on the data tool bar

= ¥

If there are currently selected rows or columns you will be asked to confirm their
deletion:
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2 ¢ | |
About ko delete 2 colurmnss.,
This operation cannot be undone!

o, I Cancel |

If there are no currently selected rows or columns you will be asked to select
some in the Delete samples / variables dialog box:

Delete samples / variables m |
Pleaze select warables for deletion

. C |
* Delete items from selected datazet &l

™ Save az new datazet I|K.22.DE|:I2 Help |
[T Save deleted as... I|K22_.3.3p3 Celect |

To select samples or variables for deletion click the "Select” button.

If you are deleting samples (rows) you then get a chance to select the appropriate
samples from the Select samples dialog box. Move samples for deletion to the
right-hand list using the exclude button.

g Code N N2 Max # Code M N2 Max
1 VI4E] 4 1.1 990 a EEE

2 VITI%E & 12 1 _.__J
3 VB0 & 12 963

4 VBT 5 1.3 243 Exciuds afl -+
5 V1447 15 23 GBS

B VI3 7 a1 E7

7 V2 4 14 883 it

g V23 3 4 303

g Viz-43 5 &1 327 e
10 R7 0 50 290 Q
11 A157-3 14 B2 KR

12 v2am 10 49 347 Advanced
13 v2ade 11 47 408

14 V1253 16 650 341

15 V2363 12 43 464 oK.

16 V1256 19 EBE 306 _
17 AlS284 15 £1 200

18 VIESD 18 40 524 Cancel

19 w2zl 19 41 47E

Y T b H BB 34D

2l Ve A 104 S Help

2 V2B H o8l M8

71 V19245 n 81 a1 =l
0l ibares highlighted 1 itams highlightad

Click OK when done. The delete samples/ variables dialog box now shows that
some samples are selected and the OK button is enabled.

Y ou can now choose to delete the samples from the original dataset or create a
new dataset consisting of the original minus the selected samples. Y ou also have
the option to save the deleted samples as a new dataset. Thus the delete samples
/ variables function can also be used to split one dataset into two.
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Delete samples / variables m |

Warning: &bout to delete 10 zamples.
Thiz action cannot be undone.

. C |
¥ [Delete items from selected datazet anes

Ok, |
™ Save as new dataset IIKEZ.cepE Help |
[ Save deleted as... I|K22_.:Ep3

If you are deleting variables you are asked to select the variables for deletion
from the Select variables dialog box. Thisis similar to above except it also
shows N (number of occurrences), N2 (Hill's measure of effective number of
occurrences), and maximum value for each variable.

= Code H K2 Max # Code M NZ Max
1 V1461 4 11 990 a R

2 ViIT1%6 6 12 381 _h._u_J
3 VIB10 & 12 963

4 VIB227 5 1.3 943 Exciuds afi-»
5 V1447 15 23 GBS

E vz 7 31 587

7 wHz 4 14 363 Al

B v23A 8 46 303

g wizd3 5 51 127 Ee e
10 RS7 0 S50 2490 Q
11 41573 14 52 331

12 v2aE 10 48 347 Adhanced
13 w2aee 11 47 406

14 w1253 15 650 341

15 V2363 12 43 464 o

16 V1255 13 BE 308 _
17 AI5234 15 £1 200

13 VIESD 19 40 524 Cancel

19 w2122 19 41 478

A e H EE D

i K X 104 25 Help

2 W28 H 81 48

Z1 19245 2z 81 a1 =
Dl iberre: highlighted 1l items highfightad

Clicking on the Advanced button invokes the Advanced options dialog box,
allowing rapid selection using N, N2 or maximum abundance criteria. For
example, clicking on the max button below would select all variables with a
maximum value of lessthan 1.0. This function can be used, for example, to
quickly delete rare species from a dataset.

Select variables advanced options m |

Select by M Cloze

|2
Select by M2 |2 Help
I'I

Select by Max

4

f+ =

rh =
Swap

Clear

dd 1]
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Sorting by rows or columns

Datasets can be easily sorted by rows or columns by clicking on the sort buttons

on the data toolbar (%l A_E) by opening the dataset and selecting Sort rows/
columns from the Data menu.

For samples, you can sort the dataset by sample number, sample code, or any
variable in the dataset, in ascending or descending order.

Datasel sort m |

— Sort by,

K

I Sample Ma.
Cancel

—|Sample Code

Pl

Help

For variables, you can sort by variable number, code name, or the datain any
sample. You can aso sort variables by their weighted average of their sample
number. Thisisuseful for species datathat are in stratigraphic order — sorting
them in this way orders the speciesin terms of their occurrence in the core,
which provide a useful starting point for their order in a stratigraphic diagram.

Join (merge) datasets

The join (merge) function allows you to join two datasets together row-wise or
column-wise, matching rows/ columns by number or code name.

Dataset join E! |

Dataset tomerge ———————————
| p—————— Cancel |
i~ dJoin by, Lirk by, |~ Convert rulls to,., Help |
¥ Rows (' Codes % Missing value cade
" Columns " Mumbes (™ Zeos
—Join lype
&+ Full outer join i+ Beplace ewsting dataset
™ Left outer join ™ Save as new dataset I K2 cepd
| " Innes join [~ Delete sacond dataset

This function merges two datasets. Dataset 1 isthe currently open or viewed
dataset. Select dataset 2 in the top left combo box.

Joining by rows merges the two datasets by matching row numbers or codes.
Joining by columns merges the datasets by matching column names or numbers.

There are three options for the type of join, which deal differently with non-
matching rows/ columns.
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Let us say we are merging 2 datasets by rows. Full outer join will include al the
rows from datasets 1 and 2, including rows in either dataset that are not matched
in the other. The empty cellsin mismatched rows will be filled with missing
values or zeros, depending on what is selected in the convert nulls to... box.

Left outer join will contain al the rows of dataset 1 regardless of whether they
are matched in dataset 2, and only those rows in dataset 2 that are matched in
dataset 1. Inner join only includes rows that are matched in both datasets.

Link the rows or columns by sample code or number. By default, a phanumeric
comparisons are not case sensitive. This behaviour can be changed in the global
options.

Finally, give a destination for the merged dataset: either replace the original or
save as a new dataset. Y ou also have the option to delete dataset 2 after th
emerge.

Note: by default code matching is case insensitive. Go to Edit > Options >
Global tab on the main menu to make matching case sensitive.

Transform data

The transform function allows simple transformation of individual or groups of
variables. Choose Transform from the Data menu or click the Transform button
on the datatool bar .

Translorm data B
1 ey 3 By OF,
2 GHoght 4 [, X Peoposions _
a GHpec A 5 Gilisaccu Legll [V = lagTA™ = B) Carcal
:] GHbado [ =1 Squane i00k
10 GHfaka E GEpac L Lggeegate
1 GHcakd Messng waluss -+ L0 Heelp
12 [EF IR T Mizzing values o mian
13 Gk Bedd comstant [ =" + 4]

14 e Mugdiple by corehant [ = " 4] 2
15 GHirda i st (s idhilined maon, _I
16 GHtn L HULL wahues
1 G A
18 Ghlerast Al (% W
19 Giftzoitu 5 I_ " Replace with missing values
20 (G Hmeriu r
EF Phcbi i Heplace with zenoa
22 Chritid

& Drveivnls asishing dats

7 Sarve ik narey wdinble

» li

||mﬂ41 f II-E"'J-E'B# Save 50 nawy dalahal

Move the variables to be transformed to the right-hand list box using the include
/ exclude buttons. Then select atransformation. Current methods are:

1. Percentages — al selected variables are transformed to percentage based on the
sum of those selected.

2. Proportions — as for percentages.

3. Logl0 —all selected variables are transformed to log base 10, according to the
formulaloglO(ax + b), where aand b are entered in the edit boxes.

4, Square root — all selected variables are converted to square roots.

5. Aggregate — asingle new variable is created by summing the selected
variables.

6. Missing values -> 0.0. Missing values are converted to zero.

7. Missing -> mean. Missing values are converted to the mean of the variable.

8. Add constant — the number entered in the "A" edit box is added to all values.
9. Multiply by constant — all values are multiplied by the number entered in the
"A" edit box.

10. Centre variable — variables are centred ie. their mean is subtracted.

11. Centre and standardise. Variables are centred and divided by their standard
deviation.

12. Absolute value — values are converted to their absolute value.
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13.Change sign.

New variables created during the transformation can be:

1 copied over the original,
2. saved as new variablesin the origina dataset, or
3. Saved in anew dataset.

With (2), if only one variable is selected, the text entered into the adjacent text
box will be used as the new name. If more than one variable is used, the test will
be used as a suffix to the original names.

Any missing values generated during the transformation (e.g. by log of zero),
can be converted to missing values, replaced with zeros, or prevented by a
warning .

Transpose data

Selecting transpose from the data menu simply transposes a dataset and its row
column names and numbers. This function can sometimes be useful to get
around the 255 column limit in data imported from Excel. Note that C2 has no
such limit.

Duplicate dataset

Selecting Duplicate dataset from the Data menu does just that. This option can
be useful to keep an original versions of a dataset in the Workspace, prior to
transformation or other editing of the copy.

Classifying data

There are two functions to help you make classes or groups from the data. These
functions are currently manual and should not be confused with numerical
classification techniques like cluster analysis. Their main use at the moment is
to generate class or grouping variables for use in visualisations.

There are two class functions. The first Make classes, helps define groupings of
samples or variables from the raw data. The second, Edit classes, isatool to edit
an existing class variable.

Make classes

Open adataset in spreadsheet view and select Classes -> Make classes from the
Data menu.
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Make classes m |

j Class | Boundary Count | Refresh I
Unclassified (0 0
s neined Class 01 167 23
Equal ranges j Class 02 333 1] ] 4 |
Class 03 a0 0
e I Class 04 E6.7 0 Cancel |
dlessze Class 05 833 a
Class 06 100 1 Help |

i~ Ovenwite existing data
% 5ave az new vanable

e

™ Save az new datazet

e

The Make classes dialog box accepts a single variable in the top right combo box
and seeks to partition the individual data valuesinto a number of groups. Each
class can have up to 20 groups athough in practise we usually use amuch
smaller number. Class method gives a number of choices for splitting the range
of the selected variable. The default is Even range - nicely rounded intervals are
formed based on the minimum and maximum values of the variable and the
chosen number of classes. Change the variable, number of classes and click
Refresh to update the grid showing the class boundaries and numbers of itemsin
each group. Any unclassified items (ie. with missing values, or falling outside
the class boundaries, are placed in class 0).

Other classification methods are Equal count and percentage (boundaries at 0, 5,
10, 20, 50, 100 — useful for percentage species data), and 10 user defined ranges.
These can be set and saved in the C2 configuration database for future use.

Y ou can save an integer variable that lists the class membership of each item,
either overwriting the original variable, as a new variable in the existing dataset,
or to anew dataset.

Edit classes

To use the Edit classes function first select acell in the spreadsheet of the class
variable you want to edit. This must be an integer variable — you will get an
error if it is not an integer class variable. Then right click the mouse and select
Classes -> Edit classes from the popup menu, or selected Classes -> Edit classes
from the Data menu.
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The Edit classes dialog box shows, on the left, alist of classes and the number of
itemsin each class. Usethelist boxes on the left to remove items from a class
and to place them first into class O (unclassified) and then into a new class.

Link dictionary

The Link dictionary function alows you to link a dictionary of speciesfull
names into a dataset.

To link adictionary, open the dataset in spreadsheet view and select Link
dictionary from the Data menu. The dataset can be in either data or variable
view, but it is more useful to haveit in variable view.

Up to 10 dictionaries can be defined and saved in the C2 global settings
database.

Click the new fileicon to add anew dictionary to thelist and click the small
button on the right hand side of the list to browse for thefile. A dictionary can be
in Excel, Paradox, dBase, or Lotus format. It should be formatted so that the
first field or column in the spreadsheet / database contains the variable short
code, and the second field contains the full name. The content of other fieldsis
not important. Matches between the dictionary and dataset codes are not case
sensitive by default, although this behaviour can be changed in the global
settings.

Dictionary lookup m |

|Dictinnaries i |>(| ‘TI ""l | Ok I

C:\empiDiatCodeM ames. <l5 |_j Cancel |
Help |
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Highlight the dictionary name and click OK and C2 will read the names from the
dictionary and match them, using the variable codes, to the codes in the dataset.
This operation may take afew seconds if you have many names in the
dictionary. If you have more than one worksheet in an Excel file (or tablein an
Access database) you will be asked to select the appropriate sheet from a popup
list:

Select worksheet /table ____E3
PEr— |

[-Kguts

EF Spac

EKErm ﬂl
LK Dapth

KT 1 L!

EK.FassTian

Select the sheet containing the dictionary and click OK.
When finished C2 will report how many names it found and matched.

Harmonise

Harmonising a dataset is away of renaming and merging variables (taxa) to
match the names in another file. Thisisuseful to harmonise a biological dataset
(e.g. fossil material) to match the taxonomic criteria used in a surface dataset.
Harmonise takes an Excel file of names and records / merges and uses thisto
modify adataset. The Excel file should contain alist of at least two columns:
thefirst column is the old variable code, the second the new code. An optional
3rd column may give the long name for any new variable codes. C2 will then
rename variables in a dataset from the codes in column 1 to those in column 2 of
the dictionary. After renaming it will merge (sum) the data for any duplicate
codes.

x
|Diu:tiu:unaries i IK | + | + | | 0k, I
C:hkemph D emal) atahl &E. e B |
C:ADatahDatazetz\DIATCODE\DiatCodeM ameszFaorC

Help |

" Replace existing dataset

¥ Save as new dataset |EKSpec_2
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Descriptive statistics

Descriptive statistics

C2 has asingle function to calculate summary descriptive statistics for a dataset.
Such statistics are a useful starting point in analysing a new dataset.

To calculate descriptive statistics for a dataset choose Descriptive statistics from
the Analyse menu.

Descriptive statistics m |

— Model title M Model name
WM mizzing ’V IM::u:IeI i3
[w]M non-zero values
— D atazet [w]Hill's M2
IIKEE — j [w] birimLirn Select variables |
: ] b ZirnLam _
— Split by Wkean E'II vatnadl:ules
| | | Median FEISCIE
[w]Standard deviation Fun I
— Lizt rezults by,
{* ‘arable Cancel |
" Group Help |

Output from this function is treated as amodel result and will be added to the
Model folder on the tree view. Modelsin C2 have two names, an internal name
(which issimply Model 01, 02 etc.) and a user given title. Theinternal name is
used to identify the model within the program. The user title can be more
recognisable description of the model. The internal name is generated by the
program and is shown on the top right of the dialog box. The user titleis
initially set to the same text as the internal model name but can be changed
before the model is run.

To run the model first select the appropriate dataset in the dataset combo box.
All summary stetistics are calculated for all variables by default. Click Select
variable to remove some from the analysis, and deselect any summary statistics
that you don't want. Summaries can be calculated for the dataset as a whole, or
for groups of samples by specifying a"Split by" variable. The split by variable
must be an integer with group numbers indicating group membership for each
sample in the dataset. It must have the same number of rows as the dataset.

If you are splitting the data by group you can either have the output listed by
variable or by group. For the former the output lists the summaries for al the
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variables for group 1, then group 2 etc. For the latter, the list contains the
summaries for variable 1 for the different groups, then variable 2 etc. The latter
listing makesit easier to compare differences between groups for each variable.

The results of the model are added to the tree-view under the model number.
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Data analysis

Transfer functions

Choose Transfer function from the Analyse menu or click on the Run transfer
function button on the main toolbar 4.

Transfer function EE

Bloded the | 1 Modal name

wieighled Avetaging Palisl Lesst Squsres |H odel 07 IMDIfE| 73

Paibal Least Squanes

Imbne & Kipp Fackos Anaksiz Regression O e =

Fnncipal Components Regression Training 52| species data

Corespondence Analyzs regression ~ o )

Hu:-:l_-am.ﬂ.r alog Technigue |IR2._ i J Select varishies

ocembimi & sl Training sel enviionmental dats Select Samples |
[EMV.cep =]

Ophiors: I
| SumssT =
5 y ! Plotz
Crosz validation method | Sipplemariay data- . 4~|

* More

|Dc ot parform reconstnaction j
™ Leave-one-out

‘' rrhold eross validalion i | :mﬂ?ﬂ‘ & i} Bl _“
™ Boalslrapping I Specvar 22 0 22
| Ervv abe: 61
Fos obs: 1} Cancel
Foss var 1] 1] ] $

Select the desired transfer function type, choose a cross-validation method, and
select the datasets to be used for the training set species data, the training set
environmental data, and the environmental variable to be predicted. Y ou may
also provide an optional fossil dataset under " Supplementary data’ if you want to
perform areconstruction.

C2 will automatically generate a name for your transfer function in the sequence
Model01, Model 02 etc. This name is used within the program to refer to the
results of a particular model run. Y ou may also specify a separate model title to
provide a more useful memory-jogger name for a particular model.

The matrix of numbers under Summary list the total numbers of observations
and variables in the species, environment and fossil data. For the number of
observations and variables in the species data and the number of variablesin the
fossil data the Summary also lists the number of explicit deletions, implicit
deletions, and number of active observations or variables (ie. the number after
any deletions). See below under "Deleting observations or variables' for a
definition of these terms.

Click Run to run the model. A dialog box shows the progress of the model
calculations. When complete the model results are added to tree in the Explorer
pane under Models and a summary is added under Reports.

Note: any variables that occur in the fossil data but are missing from the training
set are excluded from the reconstruction for all methods except Modern
Analogue Technique. For this method, all taxain the fossil dataset (even if they
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have been deleted from the training set) are still used in the reconstructions. For
this method it is therefore important that the fossil data only contains species that
should be included in the reconstruction.

Note also: modern and fossil datasets are matched according to taxon codes.
This matching is case insensitive by default. Go to Edit > Options > Global tab
on the main menu to make matching case sensitive.

Viewing model results

The various components of the fitted model are stored as separate datasets under
the model name in the tree-view. Selecting the node of a named model displays
asummary of the fitted model in the Data Pane:

M SWaP - 2 Dbject Browser
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Selecting amodel component displays the results for that component in a
Spreadsheet:
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Selecting the Variables tab at the bottom of the spreadsheet displays alist of
variables for that model component, together with the full explanatory name:
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Thelist of componentsis slightly different for each model. For the training set,
all models list species coefficients, sample estimates, sample residuals, and
model performance. If bootstrap cross-validation is performed all models aso
list sample specific standard errors.

If afossil dataset is also specified all models aso list the reconstructions, species
diagnostics, and reconstruction diagnostics. If bootstrap cross-validation is
performed all models also list sample specific standard errors for the fossil
samples.

A summary of the fitted model is also listed under the Reports section of the left-
hand tree view. This displays the model types, datasets etc., the model
performance, and alist of variables excluded from the transfer function or
reconstruction.
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Deleting observations or variables from a model

By default all observations and variablesin the training set are used to generate a

transfer function.

To delete variables click the Select variables button on the Transfer function
dialog box. Thelist box displaysalist of variablesincluded in the model,
together with the number of occurrences (N), the effective number of
occurrences (N2) and the maximum abundance (Max) for each variable.

Select variables B
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Exclude the variables to be omitted from the model and click OK.
The Advanced button allows selection of variables by N, N2, or Max.
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Select variables advanced options m |

Selectby N | B
selectbyN2| [z Hep |
sslectbya| [T &
| 3=
Cear |

The Select samples option on the Transfer function dialog box similarly alows
the exclusion of observations:
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Note: excluding variables or observations does not del ete them from the original
dataset — it simply omits them from this model run.

The number of explicit and implicit deleted observations and variablesis
updated in the "Summary"” list in the transfer function dialog box. Explicit
deletions are those variables or observations excluded by the user. Implicit
deletions are those variables or observations that would have no data once
explicit deletions have been made. For example, if a user excludes 10 taxa from
the training set, but retains all observations, and in doing so isleft with an
observation that now contains no taxa, this observation has no data and becomes
an implicit deletion.

Transforming species or environmental data and
changing model options

Species and / or environmental data can be transformed and options for each
model (transfer function type) can be changed by selecting Optionsin the
Transfer function dialog box:
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Model options m |

Species transformation Mo transformation

Yalue of (a)in log10(a + bx) spec. trans. 1

alue of () in log100s + bx) spec. trans. 1 Cancel |
Erw war . transformation Mo transformation

Walue of (&) in log0fa + bx) eny. trans. 1 Help |
Yalue of (bl in log100a + bx) eny trans. 1

Use M2 in tolerance calculstions?? E

Replace missing tolerance values with. . hAiritnLim

Species data may be transformed to percentages, proportions, square roots or
l0g10. Environmental variables may be transformed to square roots or 10g10.
Invalid transformations (e.g. square root of a negative number) will result in an
error.

Note: 10g10 transformations are only applied to non-zero values in the dataset.
Original zero values remain zero.

Any species transformations are also applied to fossil dataif adataset is given
for the supplementary data

The exact options displayed will vary according to the type of model. Most are
self-explanatory.

Exporting model results

Model results can be exported to an Excel file by either highlighting the model
title in the tree view and selecting Export from the file menu, or right click on
the model in the tree view and select Export from the pop-up menu. Each model
component isinserted into a separate worksheet of the Excel file, and a copy of
the model summary that is written to the Report isinserted into the first
workshest.

If you only want to export one table of results from the model you can either
copy and paste it into Excel, for example, or you can convert the model
component to a dataset and export the dataset.

Converting model results into a dataset

Model results cannot be edited. If you want to modify aresults table, or export it
to aformat other than Excel you first have to convert it to a dataset.

To do this right-click on the component of interest and select Convert to dataset
from the pop-up menu.
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Re-running a model

Developing atransfer function often involves an iterative sequence of model
fitting, model diagnosis, identification of outliers, and re-fitting. To aid this
processit is possible to open the Transfer function dialog box with the settings
(cross-validation options, transformations, model options and variable or
observation deletions) of aprevious model run. To do this highlight the model
in the Explorer tree view and choose re-run model from the Analyse menu, click
on the Re-run model button on the main toolbar , or right click on the model
in the Explorer view and select Re-run model from the pop-up menu

Deleting a model

To delete amodel highlight it in the Explorer tree view and choose Delete from
the Edit menu, click on the Delete button on the main toolbar #%., or right click
on the model in the Explorer view and select Delete from the pop-up menu.

Delete model m |

About to delete Model 01, Are pou zure? K
T hiz operation cannot be undane.

Cancel

v Delete associated graphs Help

4

v Delete azzociated report

When you delete amodel you are asked for confirmation and also get the chance
to delete any auto-generated graphs (see below) or Reports that are associated
with that model.

Model diagnostic plots

Diagnostic plots can be generated automatically for the training set analysis
pressing the Plots button on the transfer function dialog box.

Model graph options m |

Ohs vs. inf WA (Inv DS) | ok, |
Ohs v, int Wi (Cla DS) (]
Obs ve. inf WAT (Inv DS) [ Caricel |
Obs v, inf WAT (Cla DS) (]

:

Help

Select all

Select the desired plots on the Model graph options dialog box and click OK.
When the modél is run the requested plots will be generated and added to Graphs
folder in the tree view:
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Diagnostic plots may also be created after amodel has run by right-clicking on
the model name in the tree-view and selecting Create graphs from the pop-up
menu.

Multivariate analyses

C2 currently has three types of ordination methods currently grouped under the
Multivariate heading . These are Principal components analysis, Imbrie and
Kipp Factor analysis, and Correspondence analysis. Imbrie and Kipp Factor
analysisisreally a PCA with standardisation by samples and varimax rotation,
but isincluded separately here for ease of use.

Select Multivariate from the Analyse menu.

Mullivariate E

Prncpa componerts analyss — Model title 1 —Model name———
Imibie & Kipp Factor Analyai: =
Corezpondence Analysiz }Mnd-'l 03 IHU“H 03
bt bS8 | Sekot vaishles
[SwinF 7 cap =|
Select Samples
Summmiary- | Supplmentay datasets i
Mumobs 174 0 174 — — Options
Nunvar 279 0 279 |No mopimeniay detassl ~]
Suppobe 0 Plols __J
Suppwar 0 o o | j

The Multivariate dialog box is very similar in style and operation to the Transfer
function dialog box. Choose the appropriate method, any options graphs, and
press Run.
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The resulting model output is added to the tree view and can be explored, listed
and exported as hormal.
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Graphical tools

Graphics overview

C2 currently offers two types of graphics: x-y scatter / line plots or stratigraphic
plots. Graphics are organised in graph books. A graph book contains one or
more pages, and each page may contain one or more graphs. Also, each graph
may contain one or more data series. Source data for graphs may be combined
from different datasets in the workspace, making it easy to plot raw data
alongside model results or to merge plots from different datasets into asingle
stratigraphic diagram.

This section describes x-y scatter and line plots. Stratigraphic diagrams are
described in the next section.

Creating a new Graphbook

To create anew Graphbook containing a blank graphpage to the workspace by
selecting "New graph book™ from the Graphs menu or clicking the New graph
book button on the main toolbar.

A new graph book will be added to the Explorer tree view:

Graph books are automatically named Graphbook 01, 02 etc. Graph pages are
automatically named Page 1, Page 2 etc.

Creating an x-y plot

To create anew Graphbook containing an X-Y plot select New graph book >
XY Scatterplot from the Graph menu or clicking the New graph book with

scatterplot button on the main toolbar ],
A new graph book will be added to the Explorer tree view:

ElE Graphs

Graph books are automatically named Graphbook 01, 02 etc. Graph pages are

automatically named Page 1, Page 2 etc. The can be renamed using function ley
F2 and given a description.

Thiswill create an empty plot and display the Graph options dialog box:
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To specify avariable for the x- or y-axis place the cursor in the field |abelled
Dataset & variable for x-axis (or y-axis) data. Click the Field Edit icon Mo

display the "Dataset / variable select" dialog box:

potorct/ vanobleseleet x|
Datael | H I - 4 Crode ] M2 (X K I
= [halamaks 1 Ot 45 E 31 &
LS g1 o2 Gitegob 36 154 BB T Corcel |
ILKEm B1 Ll Gleesd 37 204 64 Help
] GHzacou 48 71 3/0 4'
E Giinbes 33 182 4B
7 Gipsol 35 @4 980
B GipscA 61 205 464
4 G ta.the § 225 303
o GHlfaico a5 222 184
11 ol a6 35 4
12 G 45 344 BE
13 Gligti 55 35 I8
14 Gitdues ¥ 193 B3
15 Gitinfls 47 245 524
16 GitmlL 3|\ 205 110
17 Gl B a5 267 B3
18 G Horasl M 80 B =
19 Gy 4 N3 51
20 Gimentu 42 185 1EB

Navigate through datasets or model results and select a variable.

Click Apply or OK on the Graph options dialog box to display the graph:

Both x- and y-variables must have the same number of observations.

If either the x- or y- variableis left blank C2 will generate an index plot —that is,
the sample number, or index, will be used for that variable in the plot.
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Modifying an x-y plot

Various properties of the x-y plot can be modified using the Graph options
dialog box. To change a property of agraph click Edit graph button on the
Graph toolbar iuL, right-click the mouse over the graph and choose Edit from the
popup menu, or double-click the mouse over the graph.

Different graph properties of are grouped into different pages in the Graph
options dialog box. These are:

Series

The Series tab contains options for defining the data series used in the plot. That
is, setting the x- and y-axis variables, the graph-type (line, symbol or line +
symbol), the line and symbol styles, and the label style.
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Graph options

—Datazenies———————— Apply
Add | I:l:upyl Flemcﬁ.fel

Cloze

Labeks | Hide |
Idndo
Add smu:u:uthl Help

Dataset & variable for x-axiz data [BKEny | SumssT

)l

Datazet & variable for voaxiz data  1BKEny | Salinity
Graph type Symbol plot
Lire style

Plitting =ymbol )

Lakel style ftem code

Omit fram feedback §labeling []

W Series 4 Symbolz £ Axes A Layvout £ Error bars A Forts f

Changing line and symbol styles

Click the Field Editicon ¥ inthe Line stylefield to display the Line style
dialog box:

bensye 0|

]
Solid =

I,
4

Cancel

Help

Click the Field Editicon ¥ inthe Symbol style field to display the Symbol
style dialog box:
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— Fill style Halo

£ Mol r
Show?
" Same as outline

 Choose colowr ™ Size I'I

Cancel

Help

AT

Halo draws a thin white line around the symbol. Thisis useful when there are
multiple overlapping symbols with a solid fill style.

Symbols

The Symbols tab contains options for setting the symbol size and style used in
bubble or coded scatter plots.

Graph options

—Data series
Add | I:l:upyl Flemcﬁ.fel

Apply

Cloze

Labeks | Hide |
Idndo

Add =mooth | Help

)l

L-wvarizhle for symbal size

Size =caling method Z varighle min [ max
Min zyimbol zize 1

Ma: symbal gize =

Min data valus 0

Mz data value 100

Clazs wariable for symbal fline style

Class style number Clazs style 1
Symbol colour variable

Start colour [

End colour B

Ctlire style Same a fill calaur =

\ Series A Symbols 4 Axes L Layout £ Error bars £ Forts /

Symbols are, by default, plotted using the size defined by the symbol chosen on
the Series tab (default = 2.5mm). The options here allow you to scale the size of
asymbol according to the value of a3 variable (Z-variable).

There are two ways to scale the points:
Z variable min / max maps the symbol size linearly from the minimum to
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maximum values of the Z variable to the values in Min symbol size to Max
symbol size (in mm).

Constrained min / max maps the symbol size linearly from the Min data value to
Max data value to the values in Min symbol size to Max symbol size (in mm).

Z variable min / max scaling is useful for individual plots whereas Constrained
min / max is useful for retaining a consistent scaling across multiple plots.

The class variable allows you to specify an integer variable that defines the class
or group membership for each data point. Different groups of data are then
plotted using different symbols.

The symbols used for plotting are defined in the global options. Up to 10
different symbol class styles can be defined. For example, class style 1 may
define circles of different colour for colour plots, and Class style 2 may define
different symbols of asingle colour for B&W plots. The class style number field
alows you to choose which symbol style to use for the current data series.

Variable for symbol / bar colour and start / end colours changes the colour of
bars/ symbols according to the value of athird quantitative variable. Given a
variable name and start / end colour each point is coloured according to its
position in the data range.

Axes
N - |
— Data zeries oK |
Add | Copy | Bemaove |
Label: | Hide |
Cancel |
Add smu:u:uthl
Help |
H-aiz tithe Avto &
Y-axis title Auto
K-axis minimum value
K-axis maximum walue
Y-gxis minimum value
Y-gxis maximum value
Log scale for x-axis? |:|
Log scale for y-axis? |:|
Equal scaling for x & v axes? |:|
Equal data ranges for x & v axes? |:|
Showy x-axis grid ines? |:|
Showy yv-axis grid ines? |:| -
O [ Series A Symbols Anuesﬁi Layout A Error bars A Forts f

Thistab alows you to:

Change the text used to label the axes,

Override the automatic calculation of axes limits,

Plot x- or y-axes on alogl0 scale,

Scale the x- and y-axes equally (that is, one data unit on x = one data unit ony),
Force the x- and y-axes to have the same data limits (if the Equal scaling for x-
and y-axisis also selected the length of the y-axis will be adjusted accordingly) ,
Display x- or y- grid lines,

Change the length of the axes tick marks,
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Draw a horizontal line through the x- or y-axis origin (zero data value),
Reverse the scale of the x- or y-axis.

Layout

Graph options m |

—Data zernes

Add | Eu:up_l,ll Hemu:w'el

Labels |

Hide |

Add Smcu:-thl

Apply

Cancel

rlefl

Help

Graph title

Graph x arigin (mm]
Graph vy arigin (mm]
Length of x-axis (mm)
Length of y-axis (mm)
Left margin

Bottom margin

Top margin

Right margin

20

20

120

a0

20

13

20

-

1] |"\ Series ;{ Symbolz ,{.&.xes }\La}ruut ,a( Error hars ,{ Fonts ,J'

Thistab controls the layout and positioning of the graph on the page.

The graph origin is the location of the bottom left-hand corner of the x- and y-

axes. The margins are the areas outside the axes containing ticks, and axes

labels.
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Error bars

Graph options m |

—Data zeres
Add | I:Dp_l,ll Fieml:u'-.fel

Label: | Hide |

Add smu:u:uthl

Apply

Cancel

rlefl

Help

Showy x-error bars??
®-errar bar lower value
®-errar bar upper value
®-errar bar loweer variahle
®-errar bar upper variahle
Showy y-error bars??
Y-errar bar loweer walue
Y-errar bar upper value
Y-error bar lower variable
Y-error bar upper variable
Error bar style

Error bar tick length

[]

Lime + ticks

1

-
[\ Series A Symbols A &xes A Layout A Error bars A Forts 7

X- and y- error bars can be added to a plot by either specifying afixed value to
be added / subtracted from each data point, or by specifying a variable whose
value will be added / subtracted from each data point.

Fonts

Graph options m |

—Data zeres
Add | I:Dp_l,ll Fieml:u'-.fel

Label: | Hide |

Add smu:u:uthl

Apply

Cancel

Ele

Help

Axes label font
Axes title font
Graph title fort
Ohiject label font

10 pt, Arial

12 pt, Arial

14 pt, Arial

o pt, Arial

-
A | v [ series £ Symbolz £ 2xes £ Lavout & Error bars ) Fonts ZJ
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Change the font face, style and size of the graph |abels.

Plotting multiple datasets on the same graph

Anindividua graph can contain multiple datasets, each plotted in a different
style. In C2, each plotted dataset is known as a series. To add additional data
series simply click Add or Copy in the Graph options dialog box. Add will add a
new blank series with default options. Copy will add a copy of the highlighted
series. The figure below shows an x-y plot with two data series plotted with

different symbols.
X
T | e aK
Sy 2 I
it . il e
L sbesly Hide
Cancel
Add mmlhl
Help
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A data series can be deleted by highlighting it and clicking remove. Note: you
cannot delete the first data series — each graph must contain at least one data
series.

Zooming in on data in an x-y plot

The data range in an x-y plot can be zoomed simply by dragging the mouse to
select the zoomed range. Zooming isincremental and can be undone (ie. zoomed

out) by clicking on the (incremental) Zoom out = or Zoom out to original
range 1= buttons on the Graph toolbar.

Identifying and labelling data points in an x-y plot

C2 supports two types of interactive labelling, data tips and data labels. Both
types of labelling carry a computational overhead and will slow down the
redrawing of the graph on screen. For pages with afew graphs consisting of a
few hundred data points this will not be noticeable but for multiple graphs with
many thousands of points the delay may be significant. For this reason labelling
is disabled for the page when it is created.

User Guide C2 Graphical tools - 45



Interactive data tips

&~

To identify a data point make sure the Enable graph tips button ——L on the
Graph toolbar is selected. Use the drop-down selector to show graph tips or on
the program status bar. Hover the mouse over a data point and the sample code
and x- and y- data values will appear on the graph or in the status bar:
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Datatips are available for both x-y plots and stratigraphic diagrams.

Interactive data labels

To permanently label a data point make sure the Enable graph labels button
i

on the graph toolbar is selected. There are two labelling styles. The
default is fixed position labels. Clicking on a point will simply place alabel
above the data point:
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Click the point a second time to remove the label.

The second method is movesble labels. Choose this by clicking the down-arrow
on the Enable graph bales button:

P[al] & @ B

®a  Default position
|"_‘Q Moveable labels |
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The Enable graph labels button with change to blue text. Now, when a data point
is left-mouse clicked the cursor changes to a hand + pen:

4+ vzaz
+

@)

Move the mouse to where you want the label placed aleft-click again. Click the
data point again to remove the label.

Labels are drawn with the font specified in the Object label font field of the
Fonts tab in the Graph option dialog box.

4

Labelling from a list

To find specific data pointsin agraph it is sometimes useful to select the point
from alist. Click on the Label button on the Graph options dialog box and select
the data points to be labelled from the check list:

Graph label m |

1 Y1461 - oK |
[ 2 W17196

] 318110 Cancel |
[ 4 16227

5 4/14-47 Help |
[ B w2322

7 vz

8 w2329

9 w1243

] 10 RS-7

11 41573

[ 12 v2aal

] 13 v2aae

] 14 V1253 ﬂl
B e s ;I Dezelect all |

If asymbol is specified for a point the label is drawn horizontally centred above
the symbol. If the symbol typeis set to No symbol the label is drawn
horizontally and vertically centred over the data point.

Hiding data points in a plot

To hide specific data pointsin agraph click on the the Hide button on the Graph
options dialog box and select the data points to be hidden from the list.

Adding a lowess smooth

A locally weighted scatterplot smooth (lowess) for adata series can added to the
plot to identify or highlight the relationship between the x- and y-variables.

Click the Add smooth button on the Graph options dialog box:
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The two available options for the smooth are the span (the proportion of data
points used in the local regression at each data point), and the number of
iterations used in computing robust estimates of the local regressions.
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The smooth is generated as an additional data series and can be deleted or
modified using the functionsin the Graph options dialog box.

Adding additional x-y plots to a graph page

A graph page can contain multiple x-y plots. To add additional plots right click
the mouse over an existing plot. The following popup menu will appear.
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Choose Insert new graph to insert a new, empty plot to the right, left, above or
below the existing plot. Choose Insert Copy to insert a copy of the existing

graph.

Deleting an x-y plot from a graph page

To delete an x-y plot right click the mouse over the plot and select Delete graph
from the popup menu.

o O |
>
3 Edit graph
%| Delete graph . |
é Ingert new graph by 4
;&q [nzert copy L4
@ﬂ Copy Chl+C
2 {% Inzert new graph page
Dwplicate graph page
?]'GG Expart ta met afile
¥ Delste Chrl+D
> LA

Undoing / redoing changes to x-y plot

Most modifications to a plot can be undone or redone by selecting undo / redo

from the Edit menu or clicking on the undo / redo buttons on the main toolbar
(]

Inserting a new graph page into a graph book

To insert a new, blank graph page into an existing graph book simply select
Insert new graph page from the Graph menu or right click the mouse over an
existing graph page and select Insert new graph page from the popup menu.
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New graph pages are labelled Page 2, Page 3 etc., and can be selected by
clicking on the tab at the bottom of the graph window:

Page 1

If you want to use an existing graph as atemplate or starting point for a new plot
you can Insert a duplicate. Thiswill create a copy of the selected graph page
that can be further modified.

Deleting a graph page

To delete a graph page simply select the page and choose Delete from the Edit
menu or right click the mouse over the page and select Delete from the popup
menu.

Zooming the graph page

The plots on a graph page can be scaled (or zoomed) by choosing a scaling

factor in the zoom box on the main toolbar I . The selected zoom

factor appliesto the screen display and printed version of the plot. Fit window
will scale the plot to fit the existing size of the graph window or printed page.

The plot may also be zoomed in or out using the zoom buttons ® R , zoomed
to full size (100%) by cli_glfi ng the [ button, or zoomed to fit the current
window by clicking the [<8l button.

Copying a graph page

A graph page can be copied to the clipboard as an enhance Windows metafile by
selecting Copy from the Edit menu or clicking the Copy button on the main
toolbar. The graph can then be pasted into Word, Excel or your favourite
graphics program for further editing.

Note: you may need to experiment with Paste and Paste special and pasting as a
Picture (Metatfile) or Enhanced Windows Metafile to achieve best results.

Export a graph page as a Windows metafile

A graph page can be saved to disk as an Enhanced Windows Metafile by
selecting Export from the file menu or right—clicking over the graph and
selecting Export to metafile from the pop-up menu. The metafile can then be
imported into Word, Excel or your favourite graphics program for further
editing.

Printing a graph page
A graph page can be printed or print-previewed in the normal way.

Note that only horizontal tiling is supported — any part of a graph extending
above the top margin of the page will be truncated.
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Graphs that extend beyond the right-hand page margin will be printed on
multiple pages, with an overlap specified in the Global options.

Using the Fit to window zooming is useful to scale alarge plot (or a graphpage
containing multiple plots) to asingle printed page.

Refreshing the view

Sometimes changes are made to the diagram or underlying data and the graph is
not automatical Iéredrawn. To manually redraw the graph press F5 or click the

Refresh button L1 on the graph toolbar.

Opening the graph in a new window

It is sometime useful to open the graph in a separate window — e.g. when
working with the graph and inspecting / editing the underlying data.

To open the graph in a separate window either click the =] button on the graph
tool bar or right-click the graph book or graph page in the tree-view and select
Open graph in a new window from the pop-up menu.

The new graph window has a restricted menu and tool bar limited to graph-
editing functions. The window can be closed in the normal way, or will be
automatically closed when you exit from C2.
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Brushing multiple graphs

T
=]

Brushing allows you to identify pointsin multiple e e —
scatter or stratigraphic plots. Turn this function on / _
off using the “brush” button and choose the brushing o radiis
radius from the drop down menu. Now just move the Ui bl
mouse over agraph to brush data points. Selected 20rirm radius
10rmm rectangle
Z20mm rectangle
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datawill plot red (default colour — can be changed in Edit menu -> options).
Corresponding pointsin any other visible graph will also be highlighted (even if
open in adifferent window). C2 links pointsin different graphs by row number.
If the datain two graphs are unrelated they will still get highlighted. This can
cause some problems — for example, if you have two series (e.g. species scores
and samples scores from a CA overlain), C2 will highlight points from both
series—which is not very useful. Thereisanew option on the first tab of the
scatter plot options dialog to omit a series from triggering a hit — this should
provide awork around for most situations).

Used sensibly brushing can be very helpful for diagnosing models. For example,
in atransfer function, to diagnose outliers, make a symbol or bar “ stratigraphic”
plot of dominant taxain the training set and use e.g. pH as the chronology. Open
thisis a separate window and selected aresidual plot of the TF in the main
window. Turn brushing on and brush the outliers — the corresponding samplesin
the stratigraphic plot will be highlighted, identifying any “unusual” assemblages
associated with the outliers.
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Stratigraphic diagrams

Creating a stratigraphic diagram
Please read the previous section on creating a graph before attempting to create a
stratigraphic diagram.

To create a graph book containing a stratigraphic diagram simply click the New
graph book with stratigraphic diagram or select Insert new graph book >
Stratigraphic diagram from the Graph menu.

Thiswill create an empty plot and display the Stratigraphic diagram options

dialog box:
x
[Page Add vasiables | oo |

| Dataset ! Code | e | [overtay| tude |~

[\ Variables £ iz f Zores f Groips [

e | v | Aoy | Ome |  Heo |

The next step isto add variables to the diagram. Click the Add variables button
and select a dataset and list of variables from the Dataset / select variables dialog
box:
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Dataset [/ variable select

T NADmA 1 10 02 x|
Dataset T 3 n. 4o .

= Datasets
SWAP174 cep 174
SwiEPeny cep 174
FILGHAge b 20
ALGHSpec 1l 20

H- Model 01

# Mode 02

Y ou can select multiple variables by control-clicking (ie. holding down the Citrl
key while clicking). The Advanced button also allows selection of multiple
variablesusing N, N2, and Max criteria. Click OK and the selected variables
will be added to the Stratigraphic diagram options dialog box. Click Apply to
update the diagram:
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Modifying the appearance of individual graphs

The properties of a single graph can be modified by clicking the edit button next
to the variable name. To change the properties of more than one curve first
select the rows to be modified in the list of variables (by clicking on the row
number) and click the Edit button at the bottom left of dialog box. Either action
will display the Graph properties dialog box.

Alternatively you can double-click the left mouse button over an individual
graph to invoke the Graph properties dialog box for that graph.

The various modifiable properties are listed under four tabs. Clicking Apply
changes the setting for that property, clicking Apply all changes the settings for
all the properties on that page.
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X-axis scaling

Graph properties 5'

IEditing 4 curves

Rare taxa cutoff value
Baszeline (origin) value
Hide symbolz with zero valug? []

\H-axis scaling ,{ Style ,{ Labels ,& Errar bars ,{ Extraz ,J'

Apply all I [Inda | Cloze I Help

Data scaling: Absolute sets the length of the x-axis of the selected graphsto be
the value specified in the x-axis fixed length field (in mm). Percentage scales

the length of the x-axis using the value in the x-axis percentage scale factor field
multiplied by the length of the x-axisin data units. For example, if the graph
plots data that ranges from 0 to 50 percent, and the scale factor is 0.5, the x-axis
will be set to 50 * 0.5 = 25mm.

X-axis minimum, maximum, tick interval, tick ratio, and number of decimal
places override the automatic calculation of these values. Leave blank for auto
calculation.

Data scaling Abzalute Annly |-
¥-axis fixed length (mm) 30 Al
¥-axis percertage scale factar 0.3 Al
H-gxis minimum Appl
H-gxis maximum Appl
H-axiz major tick interval iaa
H-gxis minot tick ratio 1 Appl
Mumber of decimal places iaa
Reduce label crowding? E iaa
Left mardin (mim) 4 Appl
Right margin (mm) a Appl
Log scale for x-axis? |:| iaa
Reverze x-axis? |:| iaa
Al
Al
ftala]

Reduce label crowding avoids overlapping labels.

The left and right margins set the margins which are used to calculate the
spacing between graphs.

Log scale for x-axis sets the x-axis to be plotted using alogl0 scale.
Reverse x-axis does just that.

Rare taxa cut-off value displays a symbol for values lower than the cut-off,
rather than a bar.

Baseline (origin) value. If thisfield is blank the baseline is drawn as the | ft-
hand y-axis of the graph. If avalueis entered that lies between the minimum
and maximum of the x-axisit is used to position the baseline. Bars, silhouettes
and horizontal lines are drawn as deviations from this baseline.

Hide symbols with zero values does just that.
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Style

Graph properties

IEu:Iiting 4 curves

Graph type Lire

Bar width [mm)

Bar style

Line graph line style

Silhouette style

Showy harizontal line?

1500

Harizontal line style

Symbol style

Mo symibal

K-axiz line style

Showy bazeline?

Baseline line style

¥-axiz tick length (mm)

Showy exaggeration line?

Exaggeration muttiplier

Exaggeration line style

D‘“D”‘@

Plat axes above data’?

rlrlrlrlrlrlrieleleleie el

H-axis scaling }\Style A Labels ,{ Errar bars ,{ Extras f

Apply all I [Indo

| Help

Graph type: Choose from Bar, Line, Silhouette, Symbol and Numeric.

Most of the options on this page are self explanatory. If asymbol is set in the
Symbol stylefield it will be overlain on silhouette and line graphs.

Show horizontal line draws a horizontal line from the y-axis to the data point in

silhouette, line and symbol graphs.

56 -

Stratigraphic diagrams

User Guide C2



Labels

Graph properties 5'

IEditing 4 curves

H-axis title fort 12 pt, Arial Anply |-
¥-axis title orientation (degrees) 43 Al
H-axis title horizontal offset (mm) ] Aopl
H-axis title vedical offset (mm) 3 Aopl
Graph title on right? ] Sopl
H-axiz values font g pt, Arial Al
H-axis subtitle Appl
H-axiz subtitle font g pt, Arial Al
¥-axiz subtitle vertical offzet (mm) g iaa
Rotation angle for x-axiz values 0 iaa
Drawe x-axis values at top? [] Appl
Dizplay x-axiz valles in exponential Mone iaa
Cut value for exponential format’? 3 iaa
Skip first K-z value? ] Sppl

]

H-axis scaling ,{ Style }\Lahels A Errar bars ,{ Extraz ,J'

Apply all I [Inda | Cloze | Help

Specify an x-axis sub-title drawn under each plot and change the font face, size
and styles used to label the graphs. X-axistitle offset gives the label offset from

the top of the y-axis.

Error bars
Graph properties m |
I.ﬂ.chnanthes rnirutiszima var. minutissima
Shavw errar bars? ] Spply |-
Lowver error bar value Appl
Upper error bar walue Appl
Lowver error bar variable Appl
Upper error bar wariakle Appl
Error bar style Line + ticks Al
Error bar tick length 1 Appl
Error bar line style E— Appl
=l
4] |\ X-axiz scaling ,& Style ,a{ Labelz }gErrur bars ;{ Extraz f
Apply all I Cloze | Help |
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Supply either afixed number or avariable for the upper / lower error barsto be
added / subtracted from each data point.

Extras

Graph properties El

IEu:Iiting 4 curves

Add x reference line? Mone

Walue of x reference line ]

Reterence line style

Class variable for symbol ! bar style

Class style number Class style 1
Yariable for symbol fbar colour
Start colour

1
Endl colour [ |
Cutline style Same az fill colour
Watiable for bar widths

ok ol ol e e e

-
W-aiz scaling £ Style 4 Labels A Error bars 3 Extras f
Apply all I IIndo | Cloze | Help |

Add areference line (vertical line) to the plot at the specified x-value.

Class variable/ class style changes the colour of bars or colour / shape of
symbolsin a curve according to a 3", class (integer) variable.

Variable for symbol / bar colour and start / end colours changes the colour of
bars/ symbols according to the value of athird quantitative variable. Given a
variable name and start / end colour each point is coloured according to its
position in the data range.

Variable for bar widths changes the width (thickness) of barsin stratigraphic
plots. Each sample can be sized to represent the depth or time it spans. To use
you need to insert into the dataset a variable that contains the width or thickness
of each bar, in the same units as you will use for the y-axis.

Copying graph formats

Graphs for each variable can be individually edited via the Graph properties
dialog box but in some casesit is easier to copy the formats of an adjacent graph.
This function works in asimilar way to the format painter in Word and Excel.
Select a graph whose format you want to copy and click the new Copy Format

button < . Thenjust click other graphs to copy the format. Click outside the
graph areato end. Double-click the Copy Format button to select which
attributes of the curve are copied (graph style, axis scaling etc.). The default is
to copy al attributes.
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Changing the y-axis style and position

Various properties of the y-axis can be changed by selecting the y-axis tab in the
Stratigraphic diagram options dialog box:

B
IF'agu 1
 Cwiggie {mmi) 20 Bassine exends to fop space? [ -
¥ Cxigini (mim) 20 Tifs e (min) 50
‘f-goiis bength (mm) 100 -ais Inbel
-anis minimum ] W-ais label forg 10 pd, Arial
' -anils maximum Waxds Iagmal font ange 90
iz major fick imterval ' -mxis kel position Sider
W -anits mimar lick ratio 1 Woaxis label heez, afizel (mm) 15
“=axis fick kngth (mm) 2 Y -axds takval vertical offzet (mm) O
Drarer y-poxiz values o, Data vahes Wichh of v-ais cobemn(mm) 0
hurniber of decimal places Righitreand margin (mm) 25
-anis values font B pt, Aris Shoner secondary y-ams? |l
W-sis values angie 0 Secondery y-sxis origin 15
gty ine style — Primsary y-axiz varishle
Show night-hand y-axis? | Secondary y-axiz varabs
Reverse y-mxds? | Mejor fick interval
S grid Ines? Mane Minuor tick rabio 1
Gl i =tyle Seconcdary y-axis mirsmum
=iz fop space (mm) 1 Secondary v-axis name
“.aoits bollom space (mm) 1
f-axiz scakng
Dratased W-fig wariable
FLGHH Ao find F
v
Warlablas bV ands A Zones f Growss [

e | unde | [Camb | ke | e |

X andy origin sets the position of the bottom left corner of the y-axis relative to
the bottom left corner of the window or printed page. Y-offset is the horizontal
distance of the y-axis label from the y-axis.

The y-axis can now be drawn as a column. Thereisan option on the y-axis
properties to set the width of the column. Zero draws anormal y-axis, any other
number draws a column of that width. Y ou will have to find the best width to fit
the labels by trial and error but 12mm is a good starting point.

Y -axis labels can be plotted as values (default) or sample codes/ names using a
new option on the y-axis properties. Note: this only works when data points are
plotted against sample numbers on the y-axis (ie. the default). It will not label
items correctly if achronology variable is given for the y-axis.

The rest of the options are self explanatory.

Setting the y-axis variable

By default, each variable in the diagram is plotted against sample number on the
y-axis. To change the y-axis variable select the y-axis tab on the Stratigraphic
diagram options dialog box:

User Guide C2 Stratigraphic diagrams - 59



|Pagan
3 Origin (mim) 20 Bassline sdends tolop space? [ s
¥ Crigin {mm) 0 Top margin (mm) a0
“-mxiz bength (mem) 100 ez Inbel
i mirimLT ] -ais label ford 10, Arial
¥ w80 lE: Maximn ‘agxizs |adval font angss a0
¥ -aiz major tick imterval W-mxis Inbel position Side
¥ -aots minar lick ratio 1 -axis label horz, oftsed (mm) 15
-axis lick length (mm) 2 i W-axis label wertical offzet (mm) 0
Doovar y-prvis velues o, Cata values Widtth of y-axis column (mm) 0
Murmitsr of decimal places Righdiand margin (mm]) 25
eaie: values font & pt, Arial Shive secondary y-ams? ]
gz values angs o Secondmry y-sxis onigin 15
oais ine style — . Primary y-axiz varisble
Show right-hand y-acis? [ Saconcery y-axis variabis
Reverse y-sis? O “isior tick inferesl
Showy grid Ines? Mane Mlinor tick ratio 1
Gried lini style: Seconcary y-8cids minimum
-sxis fop space (mm) 1 Secondary y-&is name
¥eants bollom space (mm) 1
-z scaling
Dt aased W-axis varisble
RLGHH Ao Tind |
=
Wattatles )Y anis A Tones A Grows J

it | unde | Ay | Coee | Hew

An entry appears at the bottom under Y -axis scaling for each dataset that is
included in the diagram. Click in the right-hand field and select a dataset /
variable to be used asthe y-axis for all graphs based on the listed dataset.
Alternatively click the Auto find button to give alist of any variables starting

with Age.., Chron.. or Depth, that matches the dataset.

This process must be repeated for each listed dataset. Different y-axis variables

can then be specified for different datasets.

Adding a secondary y-axis

To add a secondary axis select the y-axis tab in the Stratigraphic diagram options
dialog box and select the variables used for the primary and second axes.
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The above diagram has a depth primary axis and a secondary axis showing
samples ages. Try adjusting the x-origin and label offsets to produce an optimal
layout.

Adding variables from a new dataset to the diagram

Simply click the Add variables button and select the variables to be added.
Remember to set avariable for the y-axis for the new dataset.

Removing variables from the diagram

Variables can be deleted from the diagram by selecting the row for that variable
(by clicking on the row number) and pressing the Delete button.

Alternatively variables can be temporarily hidden by checking the Hide
checkbox in the variableslist:

4 RLGHSpec til | FUOO2F Fruztulia rhomboides var. viridula Ediit : :
5 |RLGHSpec till ELIO4GEA, Eunotia naegeli Ecit J[ 1:[ ]
RLGHAge til | pH pH Eciit f[ |

Changing the order of variables in the diagram

Variables are plotted in the order they appear in the variableslist. To change the
order simply select the rows to be changed and drag them to their new position:
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Dataset ! Code Hame
RLGHSpeC til | MADZ2A Marvicula cocconeiformizs Eclit
RLGHSpe: til | FUODZF Frustulia rhomboides var. viridula Edit
Eunctia naegeli

In

1
2
&
q
3

| ELD0ZE

It isalso possible to drag and drop individual graphs to change their order in a
stratigraphic diagram. Select one or more graphs by clicking (shift click for
range) or dragging a box to intersect the desired graphs. Selected graphs will
now have a shaded border. Now click and drag the selected graphs. The cursor
will change shape according to drop zone. Drag to the top of the window to
delete from diagram. Drag to bottom to hide. Drag over another graph to move
selected graph(s) in front of selected. Drag and drop over upper 1/3 of another
graph to overlay.
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Y ou can also select arange of graphsin a stratigraphic diagram and right click
the mouse to edit the selected graphs.

It isalso possible to automatically sort variables in a stratigraphic plot according
to their “optima” on the y-axis. This provides arough rearrangement of taxa
from those more abundant at the top of the core on the left to those most
abundant at the base of the core on theright. Simply select the variablesto be
sorted, right click over the names and choose the sort direction.
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Stratigraphic diagram options

IF'age 1

Dataset ! Code Hame

Add smookh
Refresh name

Top left - = bokkam right
Bottom left - = top right

Takelaria quad

Overlaying variables in a graph

To overlay acurve on the previous graph simply check the Overlay button:

x4
[Page 1 Add vanables | il I
Ditaset | Code | Hame [ [overtad mige |~
1 RLGH il | BROOT A Brachyzira vitves Bt | E |:|
3 R CxH il | FROOSD Fragilarna virescens var, exigua Edt im|
3 RLGH il | TADDY A Tabelbaria flocculoza Erft [] ]
Et R i il | PEOE A Pernnin fitnin Frit M M

Note: The x-axis label isonly shown for the first variable in the plot.

Adding a lowess smooth
A locally weighted scatterplot smooth (lowess) for a data series can be added to
an individual plot to highlight temporal rends.

Select the variable(s) to be smoothed in the Stratigraphic options dialog, right
click over the name and select Add amooth:
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Dataset ! Code |
MHFozs ! Osuniv
I4KFozs | Gitcolob

Giruber_¢

o X \p‘?} o Refresh name o
{j@b @i})&@. Gi* 5 Sort variables dai)
L3 GKFozs | GRrubes GErubes
B b— b— bt 1 . 1L I8 |akFoss!Gipacl Gpac L
1 8  |1BKFoss | G¥pac R Gé#pac B
i 10 |isKFozs | Gatulio GEbi
10 4 ; 11 JiskFoss | GRsequ Geneq
. i 12 |igKFozs | Gighui Céghti
15 - ‘} 13 |EKFoss | Girduter Gaduter
2t b 14 |isKFoss ! Ganfla Geintla
. 15  |MKFozz I G#m R Cidtrn B
25 i 16 |iaKFoss | Gltcrast GEcras|
] L 17 |iakFoss ' Gementu Gémentu
4 ; 18 |I8KFozs | Péobig Patilic
as |
a0 - ;

Smoothes are added to each selected variable as overlain curves. You can
remove the overlay, delete, or otherwise modify the curve as with any other data
series.

Note: The x and y data for the smooth are stored with the graph —the y is simply
acopy of the y-axis variable currently selected for that graph. If you change the
y-axis scaling you must also re-create the smooth. Thisis easily done by
selecting the smooth in the Stratigraphic options dialog box and clicking Add
smooth. If the selected variable is a smooth it will be re-created using the
currently selected y-axis variable.

Adding zones

Select the Zones tab on the Stratigraphic diagram options dialog box.
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x

|Page

Zone | Top |Bottom| Sude | Lime | Fm | Zone name | Hide | =
Zene 1 Daubie line Tl
Fone 2 Db line El
Zone 3 i Dioubéa lina |
Zoed | I ‘Doutleline | =
Toma 5 Doible line D
Tone 6 | Doubie lihe (i
Zone7 | | “Toutie line |2l
Tora S Davble line D
Zooe 3 | “Doubie line ]
Zore 10 | i "Daubie line i1
Tona 11 i  Doubie line |
Tone 12 Daubie line il
Zome 13 [ “Doubie fine =l
Tona 14 | Douie line |
Zone 15 | Doubis line [H|
Show Tones E
Lone column style Showy colLimn
Zone colmn widin (mmy 20
Fone colemn it zpace (mm) 5 .
Zone column ine style —
Fone fort 12 ¢, Arlad

=

N Varatios A7 a5 ) Zones £ Giowe ]

ti | unde | Aoy | Coe | Heb |

The box has seven columns of datafor each zone. The first two are depths (ages
etc.) for the zone top / bottom. The third column sets the zone style — single line
drawn at the “top” value, lines at top and bottom values, or a solid fill rectangle.
The forth and fifth set the line and fill style for the zone. The sixth column gives
the zone name, and the seventh allows you to hide azone. The zone nameis
plotted in a column on the right of the diagram if the Zone column styleis
“Show column™).

Other options change the zone column width, line style and font.

E =
Fe & o iah b
IdR&OD B - i - GQEEB 4 [ -B- @D 12
m“' &
= :,g_
AP
& ﬁ?ﬁﬁfﬁiﬁ
ﬁe Oﬁ & g @‘gvﬁﬁ
o A [ T v e
T TITEETEEIE
i : E E S E Zone 1
o y b =50 - —iE — R —
4 2 EFEETE
L 5 3 S I — - o
“ ] r 5 o ol il O
] P B = F F P = = Zone 2
N b EE PR E =t oFE
2 E.n B EoE B B = i= ' =
o 21 F S - & [: -
o ::: = I ] E B = | ] =]
o SR M 2o 3
mi 1= Rk 'r r |
Ly = ., e . — e e e —
] wa [] '] a no a ] xa X [ X
| ETSTETER Pape 1 £ .
[ M|

User Guide C2 Stratigraphic diagrams - 65



Adding groups
Select the Groups tab on the Stratigraphic diagram options dialog box.
£

[Page

G Ly | First graph I Last graph | G oUup nanme |‘
Group 1
Group 2
Group 3
Grioup 4
Group 5
Group B
Group 7
Group 8
Group 9
Group 10
Group 11
Group 12
Group 13
Group 14
Group 15

Show groups ]

Group pen style T
Croup farnt 12 i, Arial
irmun height of group test (mm) 40

Warlables A Y axis A Zones b Growps [

| unke | [ b ] o | Heo |

For each simply group specify the start and end variables (graphs) and group
name.

The plot below shows 2 groups one solid fill zone and acolumn-style y-axis.
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Global settings and defaults

Global settings

The default values of many of the parameters used to control the operation of C2
can be modified by the user by selecting Options from the Edit menu.

The six tabs in the Global options dialog box change the settings for:

User interface

Global options m |

Default # =ig. digitz in spreadshest G - Ok,
Default # decimal places in spreadshest 2
W # decimal places in spreadshest 10 Cancel
Dialog grid cell style colour

Pl

Help

Feload

-

4 [ » [\ interface £ Global £ Model £ Graphs & Symbols £ Forts Save

i
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Global settings
T N
Caze zensitive comparizonz? L] = k.
L [ o
4

# =ig. digitz in Cornell full output

# itemns per line in Cornell full output

# =ig. digits in Cornell condensed output G
# couplets per line in Cormell condensed outp 4 Help
Default zpan for Lovwess scatter plot smooth 0.45
Default terations for robust lowess scatter 0
Default zpan for Lovwess satratigraphic plot 0.2
Default terations for robust lowess stratigra 0
Showy extended errors on DAD actions?? |:|

Cancel |

Reload

L |
[

-

A | v [% Interface ) Global £ Model A Graphs A Symbols £ Forts Save

If case sensitive comparisons is checked then comparisons between sample or
variable codes when matching datasets or looking for duplicatesis case sensitive.

The Show extended errors... function reports extended errorsif problems arise
importing Excel and other spreadsheet / database files.

Model settings
Giobaloptions 3|

Seed for random number 1 o | aEk. I
Mumber of bootstrap cycles 100

Mumber of crozs validation groups 10 Cancel |
Permute samples in n-fold leave-out?? E

WA use M2 in tolerance calculation? E Help |
WA missing tolerance method E

Wit replace mizsing tolerances method hdinitmLIm

WiAPLS: number of components to extract? S 1

PLS: Standardize species data’? |:|

PCAR: number of axes to extract? 5]

PCAR: rotate axes? |:| Feload |
PCAR: use guadratic terms in regression’? |:| LI

=) PR el - [

A | v [Y Interface A Global ) Model £ Graphs A Symbols £ Forts Save |

Sets the defaults used in the various transfer function models.
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Graph settings
Gobaloptions [

¥-axiz origin (mim) 20 = ] I
Y-axis origin (mm) 20

¥-axiz length (mm) 120 Cancel |
Yoaxiz length (mm) an

Top margin (mm) 20 Help |
Bottom margin (mim) 13

Left margin (mm) 20

Right margin (mim) 3

Print cwerlap (mim) 10

Allowe multiple inclusions in stratigraphic diag |:|

Moveable labels by default’? |:| Feload |

=
4 | v [ Interface A Global £ Model ) Graphs £ Symbols A Forts Save |
Sets the defaults for new graphs.

Allow multipleinclusions ... allows you to select and include avariable in a
stratigraphic diagram more than once.

Symbols
Eeemm— @]
Default plotting symbal O ﬂ i]4 I
Style 1 : Class 0
Style 1 Class 1 O Cancel |
Style 1 : Class 2 o
Style 1 : Class 3 s Help |
Style 1 : Class 4 N
Style 1 : Class 5 +
Style 1 : Class B
Style 1 : Class 7 o
Style 1 : Class 8 O
Style 1: Clas= 9 s Feload |
Style 1 : Class 10 N -
[N intertace A Giobal £ Model £ Graphs ) Symbols £ Forts Save |

Sets the style of the default symbol and the symbols used in the 10 built-in class
styles, with each class style having 21 distinct symbols.
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Fonts

Global options m |

H-axiz title font 12 pt, &rial - | Ok I
Yoawiz title fort 12 pt, Arial

¥-ais label fort 10 g, Arisl Cancel |
Yoawiz label font 10 pt, Arial

Graph title fort 14 pt, Avrial Help |
Cihject label fort 8 pt, Arial

Axes pen S

Bazeline pen —

Curve pen S |

Horizantal line —

Crigin pen Reload |
Smoath pen  — LI

I [4 Global £ Model £ Graphs £ Symbolz kFonts / Save |

Sets the font and line styles.
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Appendix

Importing data from Excel

C2 can import data from Excel and L otus spreadsheets, dBase, Paradox and
Access databases and ASCII comma- or tab-delimited files. To import correctly
the data must be formatted according to certain rules. The example below shows
data formatted in an Excel spreadsheet but the same rules apply to all the above

formats.
IR =0ix]|
[ = [ [ E F [=] H | J H L 1]

| 1 |Sempkid  Oouniv Gogioh Gavber  Gienel Geeooa Godoes (Gpecl (GpacR (Ghdo sk Goeald Gaoegu

| = |vi4-E1 2] [x] a a 1] 1] sl =] (4] [x] ] a
= w7195 o o a o o 1] E13 =" o047 [x] 1] a
4 vie-110 [x] x] [x] a] o o 9628 1M 1 [x] 0 a
SWe 22T 0 ] i} ] n n bt I 182 05 1} 0 i}
E |Wi4-47 0 1] [Rh] i o ol FES 2T 1055 1} ] a
-2z 0 i} il i} 1] 1] 56 16 62 194 1] il il
B V211 o 1} o i} 1] 1] | 306 L1} a il a

| 2 WZile o 0 a i} 1] 1] 17 .96 2057 e 011 i} a

(10 |1 293 o] ] 1] a 1] 1] i8:A z72 150 iy 1) o] ]
11 |R3.T 2] x] a a 1] 1] a4 r=]ar] NsT 0.3\ 1] lx]
13 |n157-3 2] 014 057 a o14a o 123 EER ) N34 04z a a
19 ) wa=-a1 235 x] [x] x] o o o 2T 1528 052 0 03
14 |Was-a2 ars 1] 0 i n 1 228 0E SES 0 nrs i}
15 |41 2-53 AR ] r] 041 ] 1] i uf=] 16 E 2555 05t 105 0
18 VLB 04 1} i) i} 1] 1] 13 45 44 19.96 1] i} 0z

|47 %1256 05 1} 2493 i} 0.2a 1] 058 11 B8 136 13,33 033 .15

[ 18 | Al 5204 0 Q =23 a 0.8 1} =) T A 1920 1nzr

19 |wiE-50 ois o 4.5 a o139 o 2 1436 = 5.74

a0 |wEe112 a7s 0.s 0=3 015 0.7s 1] 0B NIT B2 a5

2| vie-di 112 025 1515 01z 5.98 1] 0aF 3T 162 G458

27 1'4-32 2 043 1512 185 B.56 05?7 057 1056 a1s 1450

=1 W1 266 155 e] 047 183% 3.28 03n 126 MEE AT 3T

24 WS 154 A5 1059 0.f2 2.2 1] 0z 1004 25 453

| 25 [W4-8 0 075 15.711 1.42 218 018 0 426 1755 14.75

EREESE 0 02 17 0.1 .05 1] A1 QES 16,2 1301

[ =7 |W1E-3% =] n.ra el a 452 ory 02 2 0E 445 1355

28 w213 134 034 2851 163 2m 112 0z3 817 3.4 123

29 |W19-233 144 x] 1887 1.33 5.95 o4 02 4Tz a3 5495

A EL-A 158 1] 2641 2.8 1412 IEL] n g5 na2 BT

3OVIE-18A 249 415 4357 n.dx B.51 n n g2 il 27

W18 127 1.7 4854 177 408 k] 1] 177 1.7 342

| VT-67 1] 05 223 04 3.82 1] 2 a3 [-=x]

44w (el ankspee (TuEny  iBdoss f JesDepth I

1. If thefirst (leftmost) column contains numbers this column will be
interpreted as sample numbers, and the second column will be interpreted as
sample codes.

2. If thefirst column contains a phanumeric codes this column will be
interpreted as sample codes and the sample number will be set to the row
number.

3. If the column after the sample codes (ie. second or third column depending
on 1 or 2 above) contains a phanumeric data this column will be interpreted
as sample names. If the column after the sample codes contains numbers
only it will be interpreted as data.

4. All other columns will be interpreted as data. Only numeric datais allowed
—text datawill generate an error. Empty cells are not allowed — either fill
them with zero (if species data) or —99.9 to indicate missing values.

5. Thefirst row should contain text not numeric labels for the variable codes.
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6. Spaces and the following characters (+,.-*) should be avoided in the header
row variable codes. These characters will be replaces by "#" on import.
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