Torus-Translation Test used in 
Harms et al. (2001) Journal of Ecology
Kyle E. Harms (kharms@lsu.edu)
Originally posted 12/1/09; Updated 1/19/11
The R code described in this document runs torus-translation tests as reported in:  Kyle E. Harms, Richard Condit, Stephen P. Hubbell & Robin B. Foster.  2001.  Habitat associations of trees and shrubs in a 50-ha neotropical forest plot. Journal of Ecology 89:947-959.

The habitat data set contains the habitat classification for the BCI 50-ha plot used in Harms et al. (2001; see Fig. 1):  Torus_Habitats.txt (a link to access this file is provided at the same web site that contains the document you are reading).
Read in the habitat data set (change the path to match the file’s location on your computer):
> BCI_habitats=read.table("c:/TORUS_Habitats.txt", header=T)

View the basic configuration of habitats:

> BCI_habmat=matrix(BCI_habitats$HabitatNumber,nrow=25)

> xax=seq(0,1000,by=20)

> yax=seq(0,500,by=20)

> image(xax,yax,t(BCI_habmat))
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	Compare this image map of 
habitats to Fig. 1 of 

Harms et al. (2001)


To illustrate the test I have used (with permission granted by the Center for Tropical Forest Science) a sample tree data set – a partial data set from the BCI 50-ha plot.  Only abundance data for 2 species and a tally of all stems of all species in the BCI 50-ha plot are provided in this sample tree data set, organized by 20x20-m quadrats:  TwoSppAbund.txt (a link to access this file is provided at the same web site that contains the document you are reading).

Read in the sample tree data set (change the path to match the file’s location on your computer):
> TwoSppAbund.in=read.table("c:/TwoSppAbund.txt", row.names=1)
> TwoSppAbund=as.matrix(TwoSppAbund.in)
The 2 species provided in this sample tree data set are Chamguava shippii (see Fig. 2a in Harms et al. [2001]) and Chrysoclamys eclipes (see Fig. 2b in Harms et al. [2001]).  The sample data set contains a tally of the number of stems in each of the 1250 20x20-m quadrats on the BCI 50-ha plot.  The first row of the sample tree data set contains tallies for Chamguava shippii, whereas the second row of the sample tree data set contains tallies for Chrysoclamys eclipes.  
View the first 10 columns (i.e., the first 10 quadrats):
> TwoSppAbund[,1:10]

           V2  V3  V4  V5  V6  V7  V8  V9 V10 V11

CHA2SC      0   0   0   0   0   0   0   0   0   0

CHR1EC      2   2   2   0   1   1   1   0   0   0

ALL_STEMS 133 145 171 185 185 100 147 170 197 199
Note:  The quadrat order across the rows in the sample tree data set is the same as the quadrat order down the columns in the habitat data set.  
View a rough map of stem distributions for CHR1EC:

> CHR1EC_mat=matrix(TwoSppAbund[2,],nrow=25)

> image(xax, yax, t(CHR1EC_mat), col=c("white", "black"), breaks=c(-1,0,50))
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	Compare this image map of occurrences for CHR1EC 
to Fig. 2b of 
Harms et al. (2001)


The R function for the torus-translation test is found in:  torus_2011.txt (a link to access this file is provided at the same web site that contains the document you are reading).
Source the function and run it (change the path to match the file’s location on your computer):
> source("c:/torus_2011.txt")
> sp.list=case.names(TwoSppAbund)[-3]
> torus.output=torusallspp(BCI_habmat, TwoSppAbund, sp.list)
> torus.output

       N.Hab.1 Gr.Hab.1 Ls.Hab.1 Eq.Hab.1 N.Hab.2 Gr.Hab.2 Ls.Hab.2 Eq.Hab.2

CHA2SC       1      328      826       96     295     1169       74        7

CHR1EC       6        3     1240        7     123       17     1228        5

       N.Hab.3 Gr.Hab.3 Ls.Hab.3 Eq.Hab.3 N.Hab.4 Gr.Hab.4 Ls.Hab.4 Eq.Hab.4

CHA2SC      14      786      440       24       2       11     1228       11

CHR1EC      13      229      983       38     228     1249        0        1

       N.Hab.5 Gr.Hab.5 Ls.Hab.5 Eq.Hab.5 N.Hab.6 Gr.Hab.6 Ls.Hab.6 Eq.Hab.6

CHA2SC       1      530      592      128       9     1044      195       11

CHR1EC      29     1208       38        4       0        0     1149      101

       N.Hab.7 Gr.Hab.7 Ls.Hab.7 Eq.Hab.7

CHA2SC       2      701      479       70

CHR1EC       5      269      937       44
Note:  

Green highlighting in the above output indicates positive associations based on relative stem densities (i.e., relative to the entire tree assemblage, not just relative to the 2 species chosen for this illustration of the tests); "Gr.Hab" columns signify number of torus-translated maps in which the true relative density of the focal species in the focal habitat is greater than translated maps (using a two-tailed test and alpha=0.05, a relative density greater than 97.5% of the torus-translated maps constitutes a positive association).  So, Chrysoclamys eclipes (CHR1EC) is positively associated with Slope (Habitat 4).

Red highlighting in the above output indicates negative associations based on relative stem densities (i.e., relative to the entire tree assemblage, not just relative to the 2 species chosen for this illustration of the tests); "Ls.Hab" columns signify number of torus-translated maps in which the true relative density of the focal species in the focal habitat is less than translated maps (using a two-tailed test and alpha=0.05, a relative density less than 97.5% of the torus-translated maps constitutes a negative association).  So, Chrysoclamys eclipes (CHR1EC) is negatively associated with High Plateau (Habitat 1) and Low Plateau (Habitat 2), whereas Chamguava shippii (CHA2SC) is negatively associated with Slope (Habitat 4).
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