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ARES-package Allelic richness estimation, with extrapolation beyond the sample size

Description

Allows to easily generates and plot an allelic richness accumulation curve. This curve shows the
expected number of unique alleles in a population when taking a sample of individuals, ranging
from one to maxsize individuals. It takes a binary data matrix as input, showing the presence
of alleles per individual, and gives an accumulation curve (mean with 95% confidence bounds)
back. The total number of individuals present in the input data can be smaller then maxsize.
The package contains three functions that can be called by users: aresCalc ,aresPlot, and
read.genepop.

Details
Package: ARES
Type: Package
Version: 1.1
Date: 2006-11-03
License:  GPL 2 or newer
Author(s)

Emiel van Loon and Scott Davis, based on code by Chang Xuan Mao Maintainer: Emiel van Loon
<vanloon@uva.nl>

References

Colwell RK, Mao CX, Chang J (2004) Interpolating, extrapolating and comparing incidence-based
species accumulation curves. Ecology, 85, 2717-2727.

Mao CX, Colwell RK, Chang J (2006) Estimating the species accumulation curve using mixtures.
Biometrics, 61, 433-441.

van Loon EE, Cleary DFR, Fauvelot C (2006) ARES: software to compare allelic richness between
uneven samples. Molecular Ecology Notes, (in review)

Examples

# allelic richness of the butterfly Drupadia theda (Felder),
# at a study site Bl in the year 1998 compared to that in 2000

data (butterfly_borneo)

0198 <- aresCalc (bbl98,bootsize=4,maxsize=60)
aresPlot (b198, T="1998, B1")
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100 <- aresCalc (bbl00,bootsize=4,maxsize=60)
aresPlot (b100, T="2000, B1")

# note!!! these examples use a very small bootstrap size (for speed of display).
# A more realistic size is bootsize=200.

aresCalc Allelic richness estimation, with extrapolation beyond the sample size

Description

Generates an allelic richness accumulation curve. This curve shows the expected number of unique
alleles in a population when taking a sample of individuals, ranging from one till maxs1ize individ-
uals. It takes a binary data matrix as input, showing the presence of alleles per individual, and gives
an accumulation curve (mean with 95% confidence bounds) back. The total number of individuals
present in the input data can be smaller then maxsize.

Usage

aresCalc (rawdata, bootsize = NULL, maxsize = NULL)

Arguments
rawdata a binary data matrix with columns representing different individuals and rows
representing different alleles
bootsize the number of bootstrap runs to be made, for calculating confidence bounds
(typically between 100 and 1000)
maxsize the number of individuals to where the accumulation curve has to be calculated
Value

The function returns a table of 3 columns and maxsize rows. The first column holds the mean
(named esti), the second the lower 97.5 % conf. bound (named 1wr) and the third the upper
97.5% conf. bound (named upr) The output can be visualised by the function aresPlot.

Author(s)

Emiel van Loon, based on code by Chang Xuan Mao

References
Colwell RK, Mao CX, Chang J (2004) Interpolating, extrapolating and comparing incidence-based
species accumulation curves. Ecology, 85, 2717-2727.

Mao CX, Colwell RK, Chang J (2006) Estimating the species accumulation curve using mixtures.
Biometrics, 61, 433-441.

van Loon EE, Cleary DFR, Fauvelot C (2006) ARES: software to compare allelic richness between
uneven samples. Molecular Ecology Notes, (in review)
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Examples

# allelic richness of the butterfly Drupadia theda (Felder),
# at a study site Bl in the year 1998 compared to that in 2000

data (butterfly_borneo)

0198 <- aresCalc (bbl98,bootsize=4,maxsize=60)
aresPlot (b198, T="1998, B1")

100 <- aresCalc (bbl00,bootsize=4,maxsize=60)
aresPlot (b100, T="2000, B1")

# display the results of aresCalc as a table in the R console
p100

# write the results of aresCalc to a csv-file
write.csv(b100, file = "b100.csv")

# note!!! these examples use a very small bootstrap size (for speed of display).
# A more realistic size is bootsize=200.

aresPlot Plotting an allelic richness accumulation curve

Description

Plots an allelic richness accumulation curve, on the basis of the output from aresCalc.

Usage

aresPlot (output_aresCalc, T = "mytitle")

Arguments

output_aresCalc
the output matrix from aresCalc, a dataframe with three columns

T the plot title

Value

The function returns a plot of the estimated allelic richness with 95% confidence bounds.

Author(s)

Emiel van Loon
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References

van Loon EE, Cleary DFR, Fauvelot C (2006) ARES: software to compare allelic richness between
uneven samples. Molecular Ecology Notes, (in review)

Examples

# allelic richness of the butterfly Drupadia theda (Felder),
# at a study site Bl in the year 1998 compared to that in 2000

data (butterfly_borneo)

0198 <- aresCalc (bbl98,bootsize=4,maxsize=60)
aresPlot (b198, T="1998, B1")

b100 <- aresCalc (bbl00,bootsize=4,maxsize=60)
aresPlot (b100, T="2000, B1")

# note!!! these examples use a very small bootstrap size (for speed of display).
# A more realistic size is bootsize=200.

butterfly_borneo  Microsatellite data from the tropical butterfly Drupadia theda (Felder)

Description

This data set contains a number of dataframes: bb100, bb198, bb200, bb204, bb297, bb298, bb299,
bi100, bi200, bi298, bi300. Each row in the dataframes refers to an allele, and each column to an
individual butterfly that has been sampled. Each dataframe has 74 rows and a varying number of
columns. All individuals belong to the species Drupadia theda (Felder), a rainforest lycaenid butter-
fly typical of pristine and moderately disturbed forest. The naming of the dataframes is as follows.
The second and third charcters (b1, b2, i1, i2 and i3) refer to different locations where the data were
colletcted, and the last two characters (97,98,99,00,04) refer to the year when the data were col-
lected. The data were originally collected to investigate the species-genetic diversity correlation (as
introduced by Vellend and Geber, 2005) in disturbed landscapes. Butterflies were collected in five
differentially disturbed landscapes (il, i2, i3, bl and b2) in East Kalimantan, Indonesian Borneo.
Also a time series of samples were taken in one landscape (b2) before and after the 1997/98 ENSO
(EI Nifio Southern Oscillation) event. The species was sufficiently abundant in all environments to
enable reliable sample size for robust estimates of allelic richness. However, sample sizes differed
among landscapes (sample sizes were much lower in disturbed than in pristine forests). A more
elaborate description of landscapes and data is available in Cleary et al. (2004, 2006). Note that the
same data is also available in a genepop-format butter fly,orneo.dat. The genepop format can be
read into R with the function read. genepop.

Usage

data (butterfly_borneo)



6 read.genepop

Format

The data frames (bb100, bb198, bb200, bb204, bb297, bb298, bb299, bi100, bi200, bi298, bi300)
contain logical data (TRUE or FALSE). Each data frame has 74 rows, and a varying number of
columns.

References

Cleary DFR, Mooers A@, Eichhorn KAO, van Tol J, de Jong R, Menken SBJ (2004) Diversity
and community composition of butterflies and odonates in an ENSO-induced fire affected habitat
mosaic: a case study from East Kalimantan, Indonesia. Oikos, 105, 426-446.

Cleary DFR, Fauvelot C, Genner MJ, Menken SBJ, Mooers A@ (2006) Parallel responses of species
and genetic diversity to El Nifio Southern Oscillation-induced environmental destruction. Ecology
Letters, 9, 304-310.

Vellend M, Geber MA (2005) Connections between species diversity and genetic diversity. Ecology
Letters 8, 767-781.

Examples

data (butterfly_borneo)

read.genepop Imports a genepop file

Description

Imports a genepop formatted file.

Usage

read.genepop ( filename = "butterfly_borneo" )
Arguments

filename path (absolute or relative) & filename of genepop file to be read.
Value

The function returns an object that holds information regarding the genepop file. The output can be
used by the function aresCalc.

Author(s)

Scott Davis, based on code by Emiel van Loon
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References

Raymond M, Rousset F (1995) GENEPOP (version 1.2): population genetics software for exact
tests and ecumenicism. J. Heredity, 86, 248-249.

http://wbiomed.curtin.edu.au/genepop/help_input.html

Examples

# import of genepop file butterfly_borneo
path <- system.file( package = 'ARES' );
file <- paste( list( path, '/data/butterfly_borneo' ), collapse="" );

butterfly_data <- read.genepop( filename=file );

# select fourth population from the imported genepop file
1298 <- butterfly_datal[4]];

# the data is accessed through the attribute 'output'
output <- aresCalc (I298Qoutput, bootsize=4, maxsize=100);
aresPlot (output, T ='I2, 1998");

# note!!! this example uses a very small bootstrap size (for speed of display).
# A more realistic size is bootsize=200.


http://wbiomed.curtin.edu.au/genepop/help_input.html
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