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Appendix A: Exact and approximate stream-scale models of periphyton dynamics. 
 
We begin with the exact model of Eq. 3 in the main text: 

 ( ) ( )CRfRg
dt
Rd

−= . (A.1) 

From the definition of covariance: 

 ( ) ( ) ( )( )CRfCRfCRf ,Cov+=  (A.2) 

(see, for example, Rice 1995 or Chesson et al. 2005). By definition, the scale transition in 
periphyton growth rate Tg is the difference between the full spatial model and the mean-field 
model: 

 ( ) ( )RgRgTg −=  (A.3) 

Similarly, the scale transition in the functional response Tf is 

 ( ) ( )RfRfTf −= . (A.4) 

By substitution into Eq. A.1: 

 ( ) ( ) ( )( CRfCTTCRfRg
dt
Rd

fg ,Cov−−+−= ) , (A.5) 

which is Eq. 4 in the main text, where Cov(f(R),C) = TfC. 
 
 
To find an approximate stream-scale model, we use the delta method to approximate ( )Rg  and 
( )Rf , by approximating g(R) and f(R) as second order Taylor polynomials (see, for example, Rice 

1995, appendix in Chesson 1998, or Chesson et al. 2005): 

 ( ) ( ) ( ) ( )RRgRgRg Var
2
1 ′′+≈  (A.6) 

 ( ) ( ) ( ) ( )RRfRfRf Var
2
1 ′′+≈  (A.7) 

To approximate the covariance term, recall that 

 ( )( ) ( ) ( )( )(∑ −−=
n

CCRfRf
n

CRf 1,Cov ). (A.8) 

Substituting the approximations 
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 ( ) ( ) ( )( )RRRfRfRf −′+≈ , (A.9) 

 ( ) ( )RfRf ≈  (A.10) 

into Eq. A.8 we obtain 

 ( )( ) ( ) ( )( ) ( ) ( CRRfCCRR
n

RfCRf
n

,Cov1,Cov ′=−−′≈ ∑ ) , (A.11) 

where f'(R) is the first derivative of f(R). The approximation in Eq. A.11 has the same order of 
accuracy as the approximations in Eq. A.6 and A.7 (Chesson et al. 2005). By substitution of Eq. 
A.6, A.7 and A.11 into Eq. A.2 and A.1, we obtain: 

 ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( CRRfCRRfRRgCRfRg
dt
Rd ,CovVarVar 2

1
2
1 ′−′′−′′+−≈ ) , (A.12) 

which is Eq. 5 in the main text. 
 
 

LITERATURE CITED 
 
Chesson, P. 1998. Spatial scales in the study of reef fishes: a theoretical perspective. Australian 

Journal of Ecology 23:209–215. 
 
Chesson, P., M. J. Donahue, B. A. Melbourne, and A. L. Sears. 2005. Scale transition theory for 

understanding mechanisms in metacommunities. Pages 279-306 in M. Holyoak, M. A. 
Leibold, and R. D. Holt, editors. Metacommunities: Spatial Dynamics and Ecological 
Communities. University of Chicago Press, Chicago, Illinois, USA. 

 
Rice, J. A. 1995. Mathematical Statistics and Data Analysis, Second Edition. Duxbury Press, 

Belmont, California, USA. 

 2


	Ecological Archives E087-087-A1
	Appendix A: Exact and approximate stream-scale models of per
	Literature Cited


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


