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1. Introduction 
 Ecological modelling often needs the use 

of appropriate null models. For this task randomly 

constructed abundance or presence - absence matri-

ces  (species x site matrices) are generated and the 

observed pattern under focus is then compared to the 

respective null pattern. There are now some pro-

grams available that generate random matrices (for 

instance, Resampling (Howell 2004), EcoSim 

(Gotelli and Entsminger 2005), Sample (Ulrich 

2003), or Random (Ulrich 2005)) but these are re-

stricted to a narrow range of predefined tasks and do 

not produce multiple random matrices needed for 

more sophisticated analyses.   

Matrix tries to fill this gap. It is a small 

program designed to generated individual based ran-

dom matrices either from a predefined sample model 

or from build in models. Hence, Matrix does not 

place species at random into the cells of the matrix 

but individuals. It uses therefore the mass effect for 

generating randomness. This feature distinguishes 

the program from most other matrix generators.  An-

other unique feature is that the programs allows for 

the generating of predefined individual or species 

numbers per site. However, the program does not 

produce fixed row fixed column matrices.   

 

2. Data structure 
If you use a predefined abundance distri-

bution (the species pool distribution) and if you fur-

ther need predefined species or individual numbers 

per site you have to use two input files of the follow-

ing structure. The file containing the abundance dis-

tribution must be a plain ASCII file with the first line 

being a comment line as shown below.  



The definition file is shown below. It con-

tains also a comment line. The next lines contain the 

site name, the total number of species of the pool to 

be sampled (might be lower than the number of spe-

cies in the abundance file) and the sample sizes. This 

sample sizes are either numbers of species or num-

bers of individuals. Matrix takes individuals from the 

pool until this predefined number id reached. Delim-

iters must be one or more spaces (not Tabs!).        

 

3. Program run 
First, Matrix asks about the file names. 

You can leave out one or both of these. In this case 

the program generates the respective data from build 

in distributions. If you leave out the abundance file 

Matrix computes abundances either from a log-

normal, from a log-series, or from a power function 

species abundance distribution. In each case you 

have to give the respective shape generating parame-

ters. These will be in most cases in the range be-

tween 0 and 0.5 (lognormal), 0.01 and 0.3 (log-

series), and 0.5 to 10 (power function). If you use the 

value of zero for the power function initial abun-

dances of species will be identical.  

If you leave out the site definition file Ma-

trix assigns site species or individual numbers either 

randomly, uniformly (the same number for all sites), 

or unequal (a wider range than random). 

Next the program asks how many matrices 

it should generate and with which number to start. 

The matrices have the general file name Matpax.txt 

and Matabx.txt with x being a natural number. The 

Matabx.txt files are abundance files, the Matpax.txt 

files are the respective presence absence files. Hence, 

Matrix gives both types of matrices automatically. 



4. The Output files 
Matrix generates two file types. The 

first are the already mentioned Matabx.txt and Mat-

pax.txt files. They have a structure in accordance 

with the standard structure used for instance by the 

programs EcoSim (Gotelli and Entsminger 2006). 

The first row contains the site names. The next rows 

give species names and site abundances or presence 

- absences. Delimiters are always spaces. For use in 

EstimateS (Colwell 2004) spaces have to be trans-

formed into Tabs.  

The next file (Output.txt) gives basic 

information about the matrix and the specifications. 

It contains the file names, numbers of species and 

sites, the sample size (individuals or species), the 

matrix fill, the quotient of maximum to minimum 

numbers of species per site and the species numbers 

per site. If the pool abundance distribution had to be 

computed it gives also the respective shape generat-

ing parameters.  

    

5. System requirements 
Matrix is written in FORTRAN 95 and 

runs under Windows 9.x, and XP. Computation 

abilities are only limited by the computer’s mem-

ory. The maximum number of sites is 200.  

 

6. Citing Matrix 
Matrix is freeware but nevertheless if you 

use Matrix in scientific work you should cite Matrix 

as follows:  

Ulrich W. 2006 - Matrix – a FORTRAN program 
for generating randomized ecological matrices - 
www.uni.torun.pl/~ulrichw  
 

7. Acknowledgements 
The development of this program was supported by 

a grant of the Polish Science Committee (KBN, 2 

P04F 03929). 

 
8. References 

Colwell, R. K. 2004 - Statistical estimation 

of species richness and shared species from samples 

http://www.uni.torun.pl/~ulrichw�


- Version 7, www. purl.oclc.org/estimates.  

Gotelli, N.J., Entsminger, G.L. 2005. Eco-

Sim: Null models software for ecology. Version 7. - 

Acquired Intelligence Inc. & Kesey-Bear. Burling-

ton, VT 05465. 

Howell, D. C. 2000 -  Resampling - Univ. 

Vermont.  

Ulrich, W. 2003 - Sample - a FORTRAN 

program for taking series of random samples from 

populations. www.uni.torun.pl/~ulrichw.  

Ulrich, W. 2005 - Random – a FORTRAN 

program for generating random matrices - 

www.uni.torun.pl/~ulrichw.  

Ulrich, W. 2006 - Nestedness – a FORTRAN 

program for calculating ecological matrix tempera-

tures - www.uni.torun.pl/~ulrichw. 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /SyntheticBoldness 1.00

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

	/SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



