
##### R Code for 'Additional Rcompadre exercises' ##### 
 
# https://compadre-db.org/Education/article/additional-rcompadre-exercises 
 
# Compiled on 9 February 2021 
 
##### Preliminaries ##### 
 
# Use the command following commands if you haven't already 
# downloaded the packages: 
 
# install.packages("popbio") 
# install.packages("maps") 
# install.packages("DiagrammeR") 
 
# Instructions for installing Rcompadre can be found at the link below 
# https://jonesor.github.io/Rcompadre/index.html 
 
library(Rcompadre) 
library(popbio) 
library(maps) 
library(DiagrammeR) 
 
##### Simple outputs from many matrices ##### 
 
# Download COMADRE 
comadre <- cdb_fetch("comadre") 
 
# Alternative download location at link below 
# https://compadre-db.org/Data/Comadre 
 
# Convert object (not needed if using 'cdb_fetch') 
comadre <- as_cdb(comadre) # Converts the S3 database format from the website into S4 
 
# Subset the database 
x <- subset(comadre, MatrixComposite == "Mean" & # Subsets the database based on variables in the 
metadata 
              Class == "Actinopterygii" &  
              StudyDuration >= 3 & 
              MatrixDimension > 3) 
 
# Create data frame 
output <- data.frame(lambdas = rep(NA, length(x$mat)), damps = rep(NA, length(x$mat))) 
for (i in 1:length(x$mat)){ 
  output$lambdas[i] <- Re(eigen(x$mat[[i]]@matA)$value)[1] 
  output$damps[i] <- damping.ratio(x$mat[[i]]@matA) 
} 
 



# Examine output 
output 
 
# Add species name 
data.frame(Species = x@data$SpeciesAccepted, output) 
 
# Plot population growth rates and damping ratios 
par(mfrow = c(1,2)) 
hist(log(output$lambdas),xlab = "Log population growth rate", col = "gold", main = "") 
abline(v=0,col = "red", lwd = 4, lty = 3) 
hist(output$damps, xlab = "Damping ratio", col = "brown", main = "") 
 
##### Plot a life cycle ##### 
 
# For this exercise, you'll need to download the database 
# as an S3 object from the website (code doesn't work if 
# using 'cdb_fetch' to download) 
# https://compadre-db.org/Data/Comadre 
 
# Find species by common name 
lions <- grep("lion", comadre$metadata$CommonName) 
unique(comadre$metadata$CommonName[lions]) 
 
# Pull details for plotting red lionfish life cycle 
matNum <- which(comadre$metadata$CommonName == "Red lionfish") 
matNum 
 
sp <- gsub("_"," ",comadre$metadata$SpeciesAccepted[matNum]) 
sp # Latin name 
 
matA <- comadre$mat[[matNum]]$matA 
matA # The 'A' matrix 
 
stages <- comadre$matrixClass[[matNum]]$MatrixClassAuthor 
stages # The life stages 
 
# Define function to plot life cycle 
plotLifeCycle <- function(A, title = "my life cycle", shape = "egg", 
                          fontsize = 10, nodefontsize = 12, edgecol = "grey") { 
   
  #Identify the stages 
  rownames(A)<-colnames(A) 
   
  #Remove the unnecessary "A" 
  Astages<-gsub("A","",colnames(A)) 
   
  #Construct a "from"->"to" dataset (edges) 
  fromTo<-expand.grid(Astages,Astages) 



  names(fromTo) <- c("From","To") 
   
  #Loop through the edges to get the quantities  
  #(transition probabilities and fecundity) 
  for(i in 1:nrow(fromTo)){ 
    fromTo$quantity[i] <- A[fromTo$To[i],fromTo$From[i]]   
  } 
   
  #Subset to only include those where the quantity >0 
  temp<- subset(fromTo,fromTo$quantity > 0) 
   
  #Create sorted vector of node names 
  allNodes <- sort(unique(c(as.character(temp[,1]),as.character(temp[,2])))) 
   
  #Add a semi-colon, for use by graphviz 
  allNodes <- paste(allNodes,collapse="; ") 
   
  #Manipulate minimim length of edge to make the plot pretty. 
  #Experimental!! 
  temp$minLVal <-as.numeric(temp[,2])-as.numeric(temp[,1]) 
  temp$minLVal <- temp$minLVal*3 
   
  #Create the edges argument for graphviz 
  #by pasting commands together. 
  #Note, one could modify this to alter the outputs away from my defaults. 
  allEdges <- paste(temp[,1],"-
>",temp[,2],"[minlen=",temp[,"minLVal"],",fontsize=",fontsize,",color=",edgecol,",xlabel=", 
                    paste("\"",round(temp[,3],3)),"\"]\n",collapse="") 
   
  #The graphviz argument, pasted together 
  DiagrammeR::grViz(paste( 
    "digraph { 
  { 
    graph[overlap=false]; 
    rank=same; 
node [shape=",shape,", fontsize=",nodefontsize,"]; 
     
", 
    allNodes 
    ," 
  } 
  ordering=out 
  x [style=invis] 
  x -> {",allNodes,"} [style=invis]", 
    allEdges, 
    " 
# title 
    labelloc=\"t\"; 



    label=\"",title,"\" 
}" 
  )) 
} 
 
# Plot life cycle 
plotLifeCycle(matA, title = "Red lionfish") 
 
##### Geographic distribution ##### 
 
comadre <- as_cdb(comadre) # Converts the S3 database format from the website into S4 
 
# Subset COMADRE 
x <- subset(comadre, MatrixComposite == "Mean" & 
              Order == "Carnivora" & 
              MatrixCaptivity == "W" & 
              Lat > 0 & 
              SurvivalIssue < 1 & 
              MatrixSplit == "Divided" & 
              MatrixFec == "Yes") 
 
# Create empty variable 
x@data$lambdas <- NA 
 
# Create 'for' loop 
for (i in 1:length(x$mat)){ 
  tryCatch({ 
    x@data$lambdas[i] <- Re(eigen(x$mat[[i]]@matA)$value)[1] 
  }, error = function(e){}) 
} 
 
# Create color vector 
rampfunc <- colorRampPalette(c("green", "red")) 
colVect <- rampfunc(100) 
colVect <- paste(colVect, "90", sep = "") 
s1 <- seq(min(x@data$lambdas, na.rm=TRUE),max(x@data$lambdas, na.rm=TRUE), 
          length.out = 100) 
 
# Plot map 
par(mfrow = c(1,1)) 
{map("world", col = "gray", fill = TRUE, bg = "light blue", 
     xlim = c(-175, 176), ylim = c(-60, 85), border = "white") 
  points(jitter(x@data$Lon, 0.6), jitter(x@data$Lat, 0.6), 
         col = colVect[findInterval(x@data$lambdas, s1)], cex = 2, pch = 16) 
} 



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


