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Figure	  57:	  (bottom)	  Initial	  transect	  team	  using	  field	  press	  (left)	  and	  setting	  up	  plots	  (right);	  
Recent	  terrestrial	  management	  visit	  to	  permanent	  plots	  with	  Koror	  state	  rangers.	  
	  

	  Epidemiological,	  pharmacological,	  biochemical	  and	  phytochemical	  work	  has	  

resulted	  in	  the	  publication	  of	  the	  Palau	  Primary	  Health	  Care	  Manual:	  Combining	  

Conventional	  Treatments	  and	  Traditional	  Uses	  of	  Plants	  for	  Health	  and	  Healing	  

(Dahmer	  et	  al.,	  2012),	  now	  used	  at	  the	  Belau	  National	  Hospital,	  incorporating	  both	  

modern	  and	  traditional	  interventions	  and	  indications	  through	  an	  integrative	  
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approach	  to	  medicine.	  	  Another	  result	  of	  this	  project	  has	  been	  the	  formation	  of	  a	  

collaborative	  relationship	  between	  Palauan,	  American	  and	  European	  Integrative	  

Medicine	  practitioners	  to	  take	  on	  the	  next	  steps	  of	  research	  necessary	  to	  develop	  a	  

proper	  integrative	  intervention	  for	  diabetes	  type	  II	  mellitus	  and	  other	  diseases.	  

Dr.	  Susan	  Horwitz,	  one	  of	  the	  lead	  researchers	  in	  the	  development	  of	  

paclitaxel,	  once	  told	  us	  in	  a	  lecture	  series	  that	  a	  real	  therapy	  is	  developed	  when	  a	  

person	  or	  persons	  truly	  believe	  in	  it	  and	  never	  give	  up	  on	  it.	  This	  statement	  is	  

relevant	  to	  the	  therapeutic	  value	  of	  Phaleria	  nisidai	  that	  has	  been	  passed	  down	  

through	  many	  generations	  of	  Palauans;	  it	  is	  a	  therapy	  the	  Palauan	  people	  believe	  in.	  	  

This	  plant	  will	  help	  in	  proving	  to	  the	  Palauan	  people	  that	  protecting,	  preserving	  and	  

validating	  traditional	  knowledge	  should	  be	  a	  priority;	  and	  most	  importantly,	  the	  

children	  of	  Palau,	  like	  all	  of	  those	  who	  came	  before	  them,	  will	  once	  again	  be	  eager	  to	  

learn	  their	  elders	  (Figure	  58).	  

	  
Figure	  58:	  Picture	  of	  my	  grandmother,	  the	  mechas	  Ngemelas	  Kitalong	  at	  the	  beach	  with	  her	  
nephews	  sitting	  around	  listening	  and	  learning	  about	  Palauan	  traditional	  knowledge	  and	  
environmental	  values.	  
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Appendices	  
Appendix	  1:	  Republic	  of	  Palau,	  Soil	  Map	  and	  Types;	  ArcMap	  10	  for	  code	  
review	  Palau’s	  soil	  survey	  (Smith,	  1983):	  

	  
	  
	  



	  

	   159	  

Appendix	  2:	  PAN	  site	  map	  corresponding	  to	  PAN	  site	  table	  received	  from	  
PCS	  and	  PAN	  alliance	  (http://www.palauconservation.org)
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Appendix	  3:	  Ethnobotany	  R	  script	  and	  result	  
!

>!frequencyplant<0matrix(c(10,6,6,9,6,3,6,3,3,5,5,2,2,4,3,2,5,0,4,0,3,1),ncol=2,byrow=T)!

>!colnames(frequencyplant)<0c("Oikull","Ibobang")!

>!print(frequencyplant)!

!!!!!!Oikull!Ibobang!

![1,]!!!!!10!!!!!!!6!

![2,]!!!!!!6!!!!!!!9!

![3,]!!!!!!6!!!!!!!3!

![4,]!!!!!!6!!!!!!!3!

![5,]!!!!!!3!!!!!!!5!

![6,]!!!!!!5!!!!!!!2!

![7,]!!!!!!2!!!!!!!4!

![8,]!!!!!!3!!!!!!!2!

![9,]!!!!!!5!!!!!!!0!

[10,]!!!!!!4!!!!!!!0!

[11,]!!!!!!3!!!!!!!1!

>!chisq.test(frequencyplant)!

!

! Pearson's!Chi0squared!test!

!

data:!!frequencyplant!

X0squared!=!13.1195,!df!=!10,!p0value!=!0.2171!

!

>!fisher.test(frequencyplant)!

!

! Fisher's!Exact!Test!for!Count!Data!

!

data:!!frequencyplant!

p0value!=!0.2394!

alternative!hypothesis:!two.sided!

!

>!!

>!plantusemen<0matrix(c(38,43,41,26,17,8,17,6,9,10,12,4,4,6),ncol=2,byrow=T)!

>!colnames(plantusemen)<0c("Oikull","Ibobang")!

>!print(plantusemen)!

!!!!!Oikull!Ibobang!

[1,]!!!!!38!!!!!!43!

[2,]!!!!!41!!!!!!26!

[3,]!!!!!17!!!!!!!8!

[4,]!!!!!17!!!!!!!6!

[5,]!!!!!!9!!!!!!10!

[6,]!!!!!12!!!!!!!4!

[7,]!!!!!!4!!!!!!!6!

>!chisq.test(plantusemen)!

! Pearson's!Chi0squared!test!

data:!!plantusemen!

X0squared!=!11.7859,!df!=!6,!p0value!=!0.06692!

>!fisher.test(plantusemen,workspace=2e+9)!

! Fisher's!Exact!Test!for!Count!Data!

data:!!plantusemen!

p0value!=!0.06869!

alternative!hypothesis:!two.sided!

>!plantusewomen<0matrix(c(45,50,17,9,6,6,5,7,1,5,4,2),ncol=2,byrow=T)!

>!colnames(plantusewomen)<0c("Oikull","Ibobang")!

>!print(plantusewomen)!

!!!!!Oikull!Ibobang!

[1,]!!!!!45!!!!!!50!

[2,]!!!!!17!!!!!!!9!

[3,]!!!!!!6!!!!!!!6!

[4,]!!!!!!5!!!!!!!7!

[5,]!!!!!!1!!!!!!!5!

[6,]!!!!!!4!!!!!!!2!

>!chisq.test(plantusewomen)!

!

! Pearson's!Chi0squared!test!

!

data:!!plantusewomen!

X0squared!=!6.3853,!df!=!5,!p0value!=!0.2705!

!

>!fisher.test(plantusewomen,workspace=2e+9)!

!

! Fisher's!Exact!Test!for!Count!Data!

!

data:!!plantusewomen!

p0value!=!0.2827!

alternative!hypothesis:!two.sided!

!

>!frequencyuse<0

matrix(c(123,125,132,66,54,50,27,16,20,8,15,11,14,8,14,20,8,11),ncol=2,byrow=T)!

>!colnames(frequencyuse)<0c("Oikull","Ibobang")!

>!print(frequencyuse)!

!!!!!!Oikull!Ibobang!

![1,]!!!!123!!!!!125!

![2,]!!!!132!!!!!!66!

![3,]!!!!!54!!!!!!50!

![4,]!!!!!27!!!!!!16!

![5,]!!!!!20!!!!!!!8!

![6,]!!!!!15!!!!!!11!

![7,]!!!!!14!!!!!!!8!

![8,]!!!!!14!!!!!!20!

![9,]!!!!!!8!!!!!!11!

>!chisq.test(frequencyuse)!

!

! Pearson's!Chi0squared!test!

!

data:!!frequencyuse!

X0squared!=!22.5543,!df!=!8,!p0value!=!0.003986!

!

>!fisher.test(frequencyuse,workspace=2e+9)!

!

! Fisher's!Exact!Test!for!Count!Data!

!

data:!!frequencyuse!

p0value!=!0.003673!

alternative!hypothesis:!two.sided!

>!frequencyspecificuse<0

matrix(c(39,26,15,9,5,8,11,0,7,4,6,7,7,3,6,5,8,1,6,3,3,4,2,6),ncol=2,byrow=T)!

>!colnames(frequencyspecificuse)<0c("Oikull","Ibobang")!

>!print(frequencyspecificuse)!

!!!!!!Oikull!Ibobang!

![1,]!!!!!39!!!!!!26!

![2,]!!!!!15!!!!!!!9!

![3,]!!!!!!5!!!!!!!8!

![4,]!!!!!11!!!!!!!0!

![5,]!!!!!!7!!!!!!!4!

![6,]!!!!!!6!!!!!!!7!

![7,]!!!!!!7!!!!!!!3!

![8,]!!!!!!6!!!!!!!5!

![9,]!!!!!!8!!!!!!!1!

[10,]!!!!!!6!!!!!!!3!

[11,]!!!!!!3!!!!!!!4!

[12,]!!!!!!2!!!!!!!6!

>!chisq.test(frequencyspecificuse)!

! Pearson's!Chi0squared!test!

data:!!frequencyspecificuse!

X0squared!=!19.829,!df!=!11,!p0value!=!0.04774!

!

>!fisher.test(frequencyspecificuse,workspace=2e+9)!

!

! Fisher's!Exact!Test!for!Count!Data!

!

data:!!frequencyspecificuse!

p0value!=!0.02974!

alternative!hypothesis:!two.sided!
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Appendix	  4a:	  R-‐script	  for	  biodiversity	  indices	  	  
 
#looping by column of Kincaid program by Damon Little 
library(sqldf) (Grothendiek, 2014) 
data <- read.table("/Users/ckitalon/Desktop/ecology/FINALPLANTLISTzapped.csv", header = TRUE, sep = 
",", quote = '"', dec = ".") 
plots <- sqldf("SELECT DISTINCT Location, Transect FROM data") 
for(k in 1:nrow(plots)){ 
 a <- as.vector(plots[k,1]) 
 b <- as.vector(plots[k,2]) 
 cat(a, b, "\n") 
 c <- fn$sqldf("SELECT Genus, species, COUNT() AS number FROM data WHERE Location = '$a' AND 
Transect = '$b' GROUP BY Genus, species") 
 
 if(nrow(c) >= 2){ 
  # diversity 2.R    ver. 23 Nov. 2011   by   Dwight Kincaid 
   
  #  
  # USER enters frequencies with the lowest frequency as 1. Zeros not permitted. 
  # Comment-in, comment-out one data set for the run. 
  # File may be submitted as Source Code at R Console or copy/pasted as blocks. 
  # Don't forget to initialize NS as desired. 
  # Only base R is used. 
   
  NS <- 1e3        # number of bootstrap samples; change as desired, begin low 
   
  y <- as.vector(c[,3]) 
   
  # ---------------------------- 
  # observed diversity indices 
  # ---------------------------- 
   
  S <- length(y); N <- sum(y)            # species richness and total N 
   
  rel <- y/N                           # vector of relative abundances  
  Shannon <- abs(sum(rel*log(rel)))   # Shannon diversity 
  J <- Shannon/log(S)                    # Shannon evenness, J 
   
  Margalef <- (S-1)/log(N)            # Margalef diversity 
   
  Simpson.D <- sum((y/N)^2)            # Simpson's D        CHECKS w/ Krebs 
  one.minus.Simpson <- 1-Simpson.D    # 1-D                CHECKS w/ Krebs 
  one.over.Simpson <- 1/Simpson.D        # 1/D                CHECKS w/ Krebs 
   
  # ----------------------------- 
  # begin print out to R Console 
  # ----------------------------- 
   
  dots <- 
"......................................................................................." 
   
  cat("\n","\n","\n")       # linefeeds 
  cat(dots,"\n","\n") 
  cat("    "," OUTPUT from: "," diversity 2.R   ver. Nov. 23, 2011   by   Dwight 
Kincaid","\n","\n") 
  cat(dots,"\n","\n") 
  cat("           ","           ","THIS RUN: ",date(),"\n","\n") 
   
  cat("OBSERVED data: ",y,"\n") 
  cat("(Abundance per taxon. Zeros not allowed here.)","\n","\n") 
  cat("OBSERVED INDICES","\n","\n") 
  cat("     ","Species Richness   ",S,"\n") 
  cat("     ","Total N            ",N,"\n","\n") 
  cat("     ","Shannon diversity  ",Shannon,"\n") 
  cat("     ","Shannon evenness   ",J,"\n") 
  cat("     ","Margalef diversity ",Margalef,"\n") 
  cat("     ","Simpson D          ",Simpson.D,"\n") 
  cat("     ","1-D                ",one.minus.Simpson,"\n") 
  cat("     ","1/D                ",one.over.Simpson,"\n","\n",dots,"\n","\n") 
  cat("Bootstrap underway. Abundances are used to reconstitute the raw data which are 
resampled.","\n") 
  cat("NS =",NS,"bootstrap samples. Change NS as desired. Begin low then 
increase.","\n") 
  cat("PATIENCE, this is slow if NS is high and data set is large.","\n","\n") 
   
  # --------------------------------- 
  # kincaid's bootstrap of 6 indices 
  # --------------------------------- 
   
  # before bootstrapping, reconstitute raw data from frequency vector y 
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  yy <- 1:N   # initialize vector to hold reconstituted, raw data multiplied out from 
the frequencies 
  counter <- 0; for(i in 1:S){for(j in 1:y[i]) {counter <- counter+1; yy[counter] <- 
i}}   
  resample.trees <- function(x){        # x local var and is raw data passed from the 
call 
    xx <- sample(x,replace=TRUE)    # bootstrap sample of raw data 
    taxa <- unique(xx)                # vector of taxa in boot sample 
    S <- length(taxa)                # species richness in boot sample 
    N <- length(xx)                    # number of individuals 
    freq <- rep(0,S)                # vector to hold boot frequencies     
    for(i in 1:S){ for(j in 1:N){ if(xx[j] == taxa[i]) freq[i] <- freq[i]+1}    
}   # recover frequencies  
    rel <- freq/N                    # vector of relative frequencies - 
abundance   
    Shannon <- abs(sum(rel*log(rel)))    # Shannon diversity 
    J <- Shannon/log(S)                    # Shannon evenness, J 
    Margalef <- (S-1)/log(N)            # Margalef diversity 
    Simpson.D <- sum((freq/N)^2)        # Simpson's D 
    one.minus.Simpson <- 1-Simpson.D    # Simpson: 1-D 
    one.over.Simpson <- 1/Simpson.D        # Simpson: 1/D 
    out <- 
cbind(Shannon,J,Margalef,Simpson.D,one.minus.Simpson,one.over.Simpson)  # array 'out' is returned 
  } 
  # first we need a TIME ESTIMATE for user in case NS needs to be changed 
   
  t1 <- proc.time()    # begin bootstrap timer 
  boot.index <- replicate(10,resample.trees(yy))   # send the raw data; boot.indices 
collects Shannon 
  elapsed <- proc.time()-t1 
  cat("Elapsed minutes for a trial run of 10 bootstrap 
samples:",round(elapsed[1]/60,3),"\n") 
  est.1 <- 10*elapsed[1]/60  ; est.1 <- round(est.1,3)  # for NS=100 
  est.2 <- 100*elapsed[1]/60 ; est.2 <- round(est.2,3)  # for NS=1000 
  est.3 <- 1e3*elapsed[1]/60 ; est.3 <- round(est.3,2)  # for NS=10,000 
  est.4 <- 1e4*elapsed[1]/60 ; est.4 <- round(est.4,2)  # for NS=100,000 
  cat("So, it will take about --","\n") 
  cat("            ","            ",est.1,"minutes for NS = 100 bootstrap 
samples","\n") 
  cat("            ","            ",est.2,"minutes for NS = 1,000","\n") 
  cat("            ","            ",est.3,"minutes for NS = 10,000","\n") 
  cat("            ","            ",est.4,"minutes for NS = 100,000","\n","\n") 
  cat("Hit ESCAPE to end the run, if you want to change NS in the code, otherwise be 
patient.") 
     
  # -------------------------------------------------------------------------- 
  # the full bootstrap run, by calling the above function: 'resample.trees()' 
  # -------------------------------------------------------------------------- 
   
  t1 <- proc.time()    # begin bootstrap timer 
   
  boot.index <- replicate(NS,resample.trees(yy))   # send the raw data; boot.indices 
collects Shannon 
  # boot.index[,1,] is Shannon; [,2,] is J; [,3,] is Margalef; [,4,] is D; [,5,] is 1-
D; [,6,] is 1/D) 
   
  elapsed <- proc.time()-t1   ; cat("\n") 
  cat("Elapsed minutes for the bootstrap:",round(elapsed[1]/60,3),"\n","\n")  
   
  Shannon.LB <- quantile(boot.index[,1,],.025); Shannon.UB <- 
quantile(boot.index[,1,],.975) 
  J.LB <- quantile(boot.index[,2,],.025); J.UB <- quantile(boot.index[,2,],.975) 
  M.LB <- quantile(boot.index[,3,],.025); M.UB <- quantile(boot.index[,3,],.975) 
  S1.LB <- quantile(boot.index[,4,],.025); S1.UB <- quantile(boot.index[,4,],.975) 
  S2.LB <- quantile(boot.index[,5,],.025); S2.UB <- quantile(boot.index[,5,],.975) 
  S3.LB <- quantile(boot.index[,6,],.025); S3.UB <- quantile(boot.index[,6,],.975)  
  cat("Bootstrap 95% confidence intervals using the percentile method and achieved 
after NS =",NS,"\n","\n") 
  cat("                    Lower","   Upper","\n","\n") 
  cat("Shannon diversity  ",round(Shannon.LB,4),",",round(Shannon.UB,4),"\n") 
  cat("Shannon evenness   ",round(J.LB,4),",",round(J.UB,4),"\n") 
  cat("Margalef diversity ",round(M.LB,4),",",round(M.UB,4),"\n") 
  cat("Simpson D          ",round(S1.LB,4),",",round(S1.UB,4),"\n") 
  cat("1-D                ",round(S2.LB,4),",",round(S2.UB,4),"\n") 
  cat("1/D                ",round(S3.LB,4),",",round(S3.UB,4),"\n","\n") 
   
  cat("End.","\n") 
   
  # end    diversity 2.R 
   
  } else { 
   cat("skipped\n");}} 
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Appendix	  4b:	  R	  script	  by	  Prof.	  Dwight	  Kincaid	  
 
# Chris diversity.R   by   Dwight Kincaid, Ph.D.      
# 
# dwight.kincaid@lehman.cuny.edu    dkincaid49@yahoo.com 
# 
# 
 
rm(list=ls())       # delete all objects in RAM at R Console 
 
library(sm)  # for test of spatial independence and more (Bowman and Azzalini, 2013) 
library(psych)  # for function 'describeBy()'(Revelle, 2009) 
library(scatterplot3d)  #scatterplot in 3d (Ligges and Mächler, 2002) 
library(tgp)        # Bayesian MCMC curve fitting (Gramacy, 2007) 
 
my.frame <- read.csv(file.choose(), header = TRUE, sep = ",", quote = '"', dec = ".")   # 
if a kincaid imac; note forward slash 
 
summary(my.frame) 
str(my.frame) 
head(my.frame) 
tail(my.frame) 
 
# ------------------------------------ 
# convert integer columns to factors 
# ------------------------------------ 
 
#my.frame$Size <- as.factor(my.frame$Size) 
#my.frame$Distance <- as.factor(my.frame$Distance) 
#my.frame$Human.Impact <- as.factor(my.frame$Human.Impact) 
 
#str(my.frame) 
 
# one-way anova 
#x <- my.frame$Human.Impact 
#y <- my.frame$Shannon.diversity 
 
#out <- anova(lm(y ~ x)) 
#out 
 
 
# --------------------------------- 
# get subset data frame as desired 
# --------------------------------- 
 
#my.frame <- subset(my.frame,time == "24.June")  
#rownames(my.frame) <- 1:length(my.frame[,1])   # this, to have sequential row numbers 
after subset 
#attach(my.frame) 
#str(my.frame) 
 
################################### 
# 
# least squares linear regression 
# in base R 
# 
 
 
################################################## 
# 
# Shannon diversity vs. Human Impact ( 1 to 5) 
# 
 
x <- my.frame$Human.Impact 
y <- my.frame$Shannon.diversity 
 
fit <- lm(y ~ x)  # traditional linear regression 
summary(fit)    # slope, intercept, significance tests, etc. 
 
plot(x,y,    # scatter plot 
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    col="black",     # color of points 
    type="p",        # type of plot, "p" is points, "l" is lines, "b" is both, etc. 
    pch=16,          # type of point 
    ylab="", 
    xlab="", 
    main="Diversity vs. Human Impact Scale",    # to turn off, pass null string, main="" 
    sub="P = 0.19, r-square = 3.5%",  
    col.main="blue",  # color of title 
    col.sub="gray", 
    cex.lab=1.5, 
    cex.axis=1.5, 
    cex.main=2.5, 
    cex.sub=1.5, 
    font.lab=2, 
    font.main=4,  # 1,2,3 or 4 
    font.sub=2 
) 
 
#symbols(x,y,my.frame$Size,inches=.3) 
 
abline(fit,     # add fitted line 
    col="red",     # line c 
    lty="dashed",  # line type 
    lwd=2,         # line thickness 
)   
 
mtext("Shannon Diversity",side=2,line=2.5,cex=2,font=2) 
mtext("Human Impact Scale",side=1,line=2.5,cex=2,font=2) 
text(.9,.65,"There is no functional relationship",cex=1.5,font=2,col="gray") 
 
 
qqnorm(resid(fit))    # Normal Q-Q plot of residuals as diagnostic of normality 
 
############################################## 
# 
# Species Richness vs. Human Impact 
# 
 
 
x <- my.frame$Human.Impact 
y <- my.frame$Species.Richness 
 
fit <- lm(y ~ x)  # traditional linear regression 
summary(fit)    # slope, intercept, significance tests, etc. 
 
plot(x,y,    # scatter plot 
    col="black",     # color of points 
    type="p",        # type of plot, "p" is points, "l" is lines, "b" is both, etc. 
    pch=16,          # type of point 
    ylab="", 
    xlab="", 
    main="Species Richness vs. Human Impact Scale",    # to turn off, pass null string, 
main="" 
    sub="P = 0.24, r-square = 2.8%",  
    col.main="blue",  # color of title 
    col.sub="gray", 
    cex.lab=1.5, 
    cex.axis=1.5, 
    cex.main=2.5, 
    cex.sub=1.5, 
    font.lab=2, 
    font.main=4,  # 1,2,3 or 4 
    font.sub=2 
) 
 
#symbols(x,y,my.frame$Size,inches=.4) 
 
abline(fit,     # add fitted line 
    col="red",     # line c 
    lty="dashed",  # line type 
    lwd=2,         # line thickness 
)   
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mtext("Species Richness",side=2,line=2.5,cex=2,font=2) 
mtext("Human Impact Scale",side=1,line=2.5,cex=2,font=2) 
text(.9,1.5,"There is no functional relationship",cex=1.5,font=2,col="gray") 
 
 
qqnorm(resid(fit))    # Normal Q-Q plot of residuals as diagnostic of normality 
 
 
 
############################################## 
# 
# Shannon evenness versus Human Impact 
# 
 
x <- my.frame$Human.Impact 
y <- my.frame$evenness 
 
fit <- lm(y ~ x)  # traditional linear regression 
summary(fit)    # slope, intercept, significance tests, etc. 
 
plot(x,y,    # scatter plot 
    col="black",     # color of points 
    type="p",        # type of plot, "p" is points, "l" is lines, "b" is both, etc. 
    pch=16,          # type of point 
    ylab="", 
    xlab="", 
    main="Shannon Evenness vs. Human Impact Scale",    # to turn off, pass null string, 
main="" 
    sub="P = 0.0095, r-square = 13.0%",  
    col.main="blue",  # color of title 
    col.sub="gray", 
    cex.lab=1.5, 
    cex.axis=1.5, 
    cex.main=2.5, 
    cex.sub=1.5, 
    font.lab=2, 
    font.main=4,  # 1,2,3 or 4 
    font.sub=2 
) 
 
#symbols(x,y,my.frame$Size,inches=.4) 
 
abline(fit,     # add fitted line 
    col="red",     # line c 
    lty="dashed",  # line type 
    lwd=2,         # line thickness 
)   
 
mtext("Shannon Evenness",side=2,line=2.5,cex=2,font=2) 
mtext("Human Impact Scale",side=1,line=2.5,cex=2,font=2) 
text(2.5,.65,"There is a statistically significant positive 
slope",cex=1.5,font=2,col="gray") 
 
 
qqnorm(resid(fit))    # Normal Q-Q plot of residuals as diagnostic of normality 
 
# descriptive stats for evenness by Human.Impact using library(psych) 
describeBy(my.frame$evenness, my.frame$Human.Impact, mat=TRUE) 
 
 
############################################## 
# 
# Shannon diversity versus Size 
# 
 
x <- my.frame$Size 
y <- my.frame$Shannon.diversity 
 
fit <- lm(y ~ x)  # traditional linear regression 
summary(fit)    # slope, intercept, significance tests, etc. 
 
plot(x,y,    # scatter plot 
    col="black",     # color of points 
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    type="p",        # type of plot, "p" is points, "l" is lines, "b" is both, etc. 
    pch=16,          # type of point 
    ylab="", 
    xlab="", 
    main="Shannon Diversity vs. Size",    # to turn off, pass null string, main="" 
    sub="P = 0.624, r-square = 0.5%",  
    col.main="blue",  # color of title 
    col.sub="gray", 
    cex.lab=1.5, 
    cex.axis=1.5, 
    cex.main=2.5, 
    cex.sub=1.5, 
    font.lab=2, 
    font.main=4,  # 1,2,3 or 4 
    font.sub=2 
) 
 
#symbols(x,y,my.frame$Size,inches=.4) 
 
abline(fit,     # add fitted line 
    col="red",     # line c 
    lty="dashed",  # line type 
    lwd=2,         # line thickness 
)   
 
mtext("Shannon Diversity",side=2,line=2.5,cex=2,font=2) 
mtext("Size",side=1,line=2.5,cex=2,font=2) 
text(1.5,.65,"There is no functional relationship",cex=1.5,font=2,col="gray") 
 
 
qqnorm(resid(fit))    # Normal Q-Q plot of residuals as diagnostic of normality 
 
 
 
############################################## 
# 
# Shannon diversity versus Distance 
# 
 
 
x <- my.frame$Distance 
y <- my.frame$Shannon.diversity 
 
fit <- lm(y ~ x)  # traditional linear regression 
summary(fit)    # slope, intercept, significance tests, etc. 
 
plot(x,y,    # scatter plot 
    col="black",     # color of points 
    type="p",        # type of plot, "p" is points, "l" is lines, "b" is both, etc. 
    pch=16,          # type of point 
    ylab="", 
    xlab="", 
    main="Shannon Diversity vs. Distance",    # to turn off, pass null string, main="" 
    sub="P = 0.116, r-square = 5.0%",  
    col.main="blue",  # color of title 
    col.sub="gray", 
    cex.lab=1.5, 
    cex.axis=1.5, 
    cex.main=2.5, 
    cex.sub=1.5, 
    font.lab=2, 
    font.main=4,  # 1,2,3 or 4 
    font.sub=2 
) 
 
#symbols(x,y,my.frame$Size,inches=.4) 
 
abline(fit,     # add fitted line 
    col="red",     # line c 
    lty="dashed",  # line type 
    lwd=2,         # line thickness 
)   
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mtext("Shannon Diversity",side=2,line=2.5,cex=2,font=2) 
mtext("Distance",side=1,line=2.5,cex=2,font=2) 
text(3,.65,"There is no functional linear relationship",cex=1.5,font=2,col="gray") 
 
 
qqnorm(resid(fit))    # Normal Q-Q plot of residuals as diagnostic of normality 
 
 
# nonlinear Bayesian MCMC fit for Shannon diversity vs. Distance 
#library(tgp) 
#out <- bgp(X=my.frame$Distance, Z=my.frame$Shannon.diversity) 
 
 
# nonlinear, robust regression, library(sm)  
 
library(sm) 
 
out <- sm.regression(x=my.frame$Distance, y=my.frame$Shannon.diversity, 
    col="red", 
    method="aicc" 
) 
 
 
 
############################ 
# 
# 3D graph from library(sm) 
# 
 
library(sm) 
 
x <- my.frame$Human.Impact 
y <- my.frame$Distance 
z <- my.frame$evenness 
 
sm.density(cbind(x,z,y),panel=FALSE)   # panel=TRUE to get dialog box on bandwidth 
 
 
############################## 
# 
# simple 3D scatterplot using library(scatterplot3d) 
# 
 
library(scatterplot3d) 
 
scatterplot3d(x,y,z)     # see args 
 
 
# end.  'Chris diversity.R'    by  Dwight Kincaid, Ph.D. 
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Appendix	  4c:	  R-‐script	  for	  Categorical	  Data	  

	  
library(agricolae)	  #(De	  Mendiburu,	  2009)	  
	  
#quasibinomial	  and	  binomial	  used	  
quasibinomialtest	  <-‐	  read.csv(file.choose(),	  header	  =	  TRUE,	  dec	  =	  ".")	  
quasibinomialframe	  <-‐	  as.data.frame(quasibinomialtest,	  row.names	  =	  NULL)	  
colnames(quasibinomialframe)	  <-‐c("Plot",	  "Size",	  "Distance",	  "Human.Impact",	  "Species.Richness",	  "Total.N",	  
"Shannon.diversity",	  "evenness",	  "Margalef.diversity",	  "Simpson.D")	  
	  
HumanImpactvsSpeciesRichness<-‐glm(Human.Impact~Species.Richness,	  family	  =	  "quasibinomial",	  data	  =	  
quasibinomialframe)	  
HumanImpactvsSpeciesRichnessscheffe<-‐scheffe.test(model,"Species.Richness",	  group=TRUE,	  alpha	  =	  0.05)	  
	  
	  
	  
HumanImpactvsShannondiversity<-‐glm(Human.Impact~Shannon.diversity,	  family	  =	  "quasibinomial",	  data	  =	  
quasibinomialframe)	  
HumanImpactvsShannondiversityscheffe<-‐scheffe.test(model,"Shannon.diversity",	  group=TRUE,	  alpha	  =	  0.05)	  
	  
	  
HumanImpactvsSimpsonD<-‐glm(Human.Impact~Simpson.D,	  family	  =	  "quasibinomial",	  data	  =	  quasibinomialframe)	  
HumanImpactvsSimpsonDscheffe<-‐scheffe.test(model,"Simpson.D",	  group=TRUE,	  alpha	  =	  0.05)	  
	  
	  
summary(HumanImpactvsSpeciesRichness)	  
summary(HumanImpactvsSpeciesRichnessscheffe)	  
summary(HumanImpactvsShannondiversity)	  
summary(HumanImpactvsShannondiversityscheffe)	  
summary(HumanImpactvsSimpsonD)	  
summary(HumanImpactvsSimpsonDscheffe)	   	  
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Appendix	  4d:	  Ecology	  script	  for	  Species	  Accumulation	  Curve	  
 
library(vegan) #(Oksanen et al., 2007) 
library(sqldf) #(Grothendiek, 2014) 
data <- read.table(file.choose(), header = TRUE, sep = ",", quote = '"', dec = ".") 
plots <- sqldf("SELECT DISTINCT Location, Transect FROM data") 
species <- sqldf("SELECT DISTINCT Genus, species FROM data") 
x <- matrix(data = NA, nrow = nrow(plots), ncol = nrow(species), byrow = FALSE, dimnames 
= NULL) 
for(k in 1:nrow(plots)){ 
 a <- as.vector(plots[k,1]) 
 b <- as.vector(plots[k,2]) 
 for(j in 1:nrow(species)){ 
  c <- as.vector(species[j,1]) 
  d <- as.vector(species[j,2]) 
  e <- fn$sqldf("SELECT COUNT(ID) AS number FROM data WHERE Location = '$a' 
AND Transect = '$b' AND Genus = '$c' AND species = '$d'") 
  x[k,j] <- as.vector(e[1,1]) 
 } 
} 
y <- as.data.frame(x, row.names = paste(plots[,1], plots[,2])) 
colnames(y) <- paste(species[,1], species[,2]) 
meanrichnessexact <- specaccum(y, method = "exact") 
meanrichnessrandom1 <- specaccum(y, method = "random", permutations = 1) 
meanrichnessrandom2 <- specaccum(y, method = "random", permutations = 2) 
meanrichnessrandom10 <- specaccum(y, method = "random", permutations = 10) 
meanrichnessrandom100 <- specaccum(y, method = "random", permutations = 100) 
meanrichnessrandom10000 <- specaccum(y, method = "random", permutations = 10000) 
collectorcurve <- specaccum(y, method = "collector") 
 
plot(meanrichnessrandom10000, ci.type = "poly", col = "blue", lwd = 2, ci.lty = 0, ci.col 
= "lightblue") 
boxplot(meanrichnessrandom10000, col = "yellow", add = TRUE, pch = "+") 
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Appendix	  5:	  Total	  Species	  list	  by	  Importance	  Value	  (IV)	  
	  
Genus	  species	   Basal	  Area	  (BA)	   Density	  (D)	   RBA	   RD	   IV	  
Eugenia	  reinwardtiana	   1109547.949	   1286	   13.738	   13.424	   13.581	  
Rinorea	  bengalensis	   362099.7479	   1124	   4.484	   11.733	   8.108	  
Ficus	  microcarpa	   973489.4046	   38	   12.054	   0.397	   6.225	  
Canarium	  vulgare	   485804.224	   417	   6.015	   4.353	   5.184	  
Intsia	  bijuga	   564426.9079	   227	   6.989	   2.370	   4.679	  
Pouteria	  obovata	   322893.8429	   510	   3.998	   5.324	   4.661	  
Guettarda	  speciosa	   412238.8399	   216	   5.104	   2.255	   3.680	  
Bruguiera	  gymnorrhiza	   467026.0088	   89	   5.783	   0.929	   3.356	  
Syzygium	  cumini	   413764.0356	   141	   5.123	   1.472	   3.298	  
Horsfieldia	  palauensis	   233026.1698	   276	   2.885	   2.881	   2.883	  
Dracaena	  multiflora	   130447.214	   369	   1.615	   3.852	   2.733	  
Garcinia	  matsudai	   122397.9602	   270	   1.516	   2.818	   2.167	  
Psychotria	  	  cheathamiana	   22564.5223	   366	   0.279	   3.820	   2.050	  
Hydriastele	  palauensis	   72334.41475	   302	   0.896	   3.152	   2.024	  
Pandanus	  dubius	  var.	  compressus	   80128.8589	   291	   0.992	   3.038	   2.015	  
Pandanus	  aimiriikensis	   51051.53145	   324	   0.632	   3.382	   2.007	  
Trema	  orientalis	   281216.2459	   3	   3.482	   0.031	   1.757	  
Semecarpus	  venenosa	   157598.0252	   98	   1.951	   1.023	   1.487	  
Aglaia	  mariannensis	   56185.35273	   184	   0.696	   1.921	   1.308	  
Syzygium	  palauensis	   67678.53133	   162	   0.838	   1.691	   1.265	  
Phyllanthus	  	  ramiflorum	   57431.88973	   169	   0.711	   1.764	   1.238	  
Aidia	  racemosa	   18381.81309	   214	   0.228	   2.234	   1.231	  
Meryta	  senfftiana	   29625.79648	   199	   0.367	   2.077	   1.222	  
Elaeocarpus	  rubidus	   124616.3887	   54	   1.543	   0.564	   1.053	  
Phyllanthus	  palauense	   87337.15193	   94	   1.081	   0.981	   1.031	  
Rhizophora	  apiculata	   92156.10532	   87	   1.141	   0.908	   1.025	  
Wikstroemia	  elliptica	   15546.6029	   176	   0.192	   1.837	   1.015	  
Artocarpus	  mariannensis	   143146.687	   4	   1.772	   0.042	   0.907	  
Polyscias	  grandifolia	   8271.050125	   150	   0.102	   1.566	   0.834	  
Sterculia	  palauensis	   44266.42334	   102	   0.548	   1.065	   0.806	  
Badusa	  palauensis	   35053.81847	   107	   0.434	   1.117	   0.775	  
Cordia	  subcordata	   108403.3766	   11	   1.342	   0.115	   0.729	  
Myristica	  hypargyraea	  subsp.	  insularis	   63736.51242	   59	   0.789	   0.616	   0.703	  
Cocos	  nucifera	   55146.19105	   67	   0.683	   0.699	   0.691	  
Timonius	  subauritus	   27545.34942	   92	   0.341	   0.960	   0.651	  
Syzygium	  samarangense	   58775.96463	   41	   0.728	   0.428	   0.578	  
Mammea	  odorata	   45316.06595	   54	   0.561	   0.564	   0.562	  
Soulamea	  amara	   40781.58335	   57	   0.505	   0.595	   0.550	  
Flacourtia	  rukam	  var.	  micronesica	   32190.68667	   63	   0.399	   0.658	   0.528	  
Polyalthia	  merrillii	   10125.43421	   88	   0.125	   0.919	   0.522	  
Cycas	  micronesica	   43360.58045	   46	   0.537	   0.480	   0.509	  
Heritiera	  littoralis	   61583.06999	   6	   0.763	   0.063	   0.413	  
Osmoxylon	  pachyphyllum	   10299.91929	   66	   0.128	   0.689	   0.408	  
Elaeocarpus	  joga	   56258.31262	   8	   0.697	   0.084	   0.390	  
Fagraea	  berteroana	  var.	  galilai	   49232.96662	   13	   0.610	   0.136	   0.373	  
UI	   3734.434121	   61	   0.046	   0.637	   0.341	  
Casearia	  hirtella	   31431.75113	   27	   0.389	   0.282	   0.336	  
Cleistanthus	  carolinensis	   10719.36769	   49	   0.133	   0.511	   0.322	  
Buchanania	  palawensis	   20852.26412	   34	   0.258	   0.355	   0.307	  
Garcinia	  rumiyo	  var.	  calcicola	   23274.26699	   30	   0.288	   0.313	   0.301	  
Premna	  serratifolia	   21517.8957	   32	   0.266	   0.334	   0.300	  
Phaleria	  nisidai	   3728.658064	   52	   0.046	   0.543	   0.294	  
Calophyllum	  pelewense	   24591.16207	   21	   0.304	   0.219	   0.262	  
Rhizophora	  mucronata	   6700.902387	   39	   0.083	   0.407	   0.245	  
Macaranga	  carolinensis	   9706.474973	   34	   0.120	   0.355	   0.238	  
Calophyllum	  inophyllum	   36437.5375	   1	   0.451	   0.010	   0.231	  
Celtis	  peniculata	   7270.846959	   32	   0.090	   0.334	   0.212	  
Callicarpa	  elegans	   20051.1837	   16	   0.248	   0.167	   0.208	  
Maesa	  palauensis	   14403.14275	   20	   0.178	   0.209	   0.194	  
Allophylus	  timoriensis	   3495.673557	   32	   0.043	   0.334	   0.189	  
Psychotria	  	  leptothyrsa	  var.	  longicarpa	   1382.004673	   34	   0.017	   0.355	   0.186	  
Hibiscus	  tiliaceus	   3166.111012	   31	   0.039	   0.324	   0.181	  
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Lepiniopsis	  trilocularis	   4211.144517	   29	   0.052	   0.303	   0.177	  
Areca	  catechu	   10034.63223	   22	   0.124	   0.230	   0.177	  
Horsfieldia	  irya	   11504.14967	   20	   0.142	   0.209	   0.176	  
Bikkia	  palauensis	   2762.366493	   28	   0.034	   0.292	   0.163	  
Micromelum	  minutum	   7087.178545	   19	   0.088	   0.198	   0.143	  
Cinnamomum	  carolinense	   13678.36964	   11	   0.169	   0.115	   0.142	  
Calophyllum	  soulattri	   9932.392738	   11	   0.123	   0.115	   0.119	  
Drypetes	  nitida	   2794.390406	   19	   0.035	   0.198	   0.116	  
Maranthes	  corymbosa	   15993.2513	   2	   0.198	   0.021	   0.109	  
Ochrosia	  oppositifolia	   5163.648353	   14	   0.064	   0.146	   0.105	  
Millettia	  pinnata	   3859.894893	   15	   0.048	   0.157	   0.102	  
Psychotria	  	  hombroniana	   1434.995581	   15	   0.018	   0.157	   0.087	  
Fagraea	  ksid	   10364.89956	   4	   0.128	   0.042	   0.085	  
Phyllanthus	  sp1.	   4057.308127	   10	   0.050	   0.104	   0.077	  
Morinda	  latibracteata	   553.5272502	   11	   0.007	   0.115	   0.061	  
Premna	  pubescens	   3316.096426	   7	   0.041	   0.073	   0.057	  
Pouteria	  calcarea	   3090.915622	   7	   0.038	   0.073	   0.056	  
Timonius	  timon	   728.1290329	   9	   0.009	   0.094	   0.051	  
Terminalia	  crassipes	   4137.570591	   3	   0.051	   0.031	   0.041	  
Phyllanthus	  sp2.	   294.0816335	   7	   0.004	   0.073	   0.038	  
Medusanthera	  laxiflora	   2482.663965	   4	   0.031	   0.042	   0.036	  
Diospyros	  ferrea	  var.	  palauensis	   814.5835591	   5	   0.010	   0.052	   0.031	  
Barringtonia	  racemosa	   3972.586636	   1	   0.049	   0.010	   0.030	  
Cleidion	  sessile	   32.22659567	   5	   0.000	   0.052	   0.026	  
Musa	  x	  paradisiaca	   438.2006279	   4	   0.005	   0.042	   0.024	  
Anacolosa	  glochidiiformis	   86.8964528	   4	   0.001	   0.042	   0.021	  
Heliotropium	  bracteatum	   12.56637061	   4	   0.000	   0.042	   0.021	  
Artocarpus	  altilis	   2026.829916	   1	   0.025	   0.010	   0.018	  
tinctoria	   1038.142283	   2	   0.013	   0.021	   0.017	  
Citrus	  reticulata	   59.58879954	   3	   0.001	   0.031	   0.016	  
Pachygone	  ledermannii	   37.69911184	   3	   0.000	   0.031	   0.016	  
Morinda	  citrifolia	   379.4253843	   2	   0.005	   0.021	   0.013	  
Pandanus	  lorencei	   277.2455517	   2	   0.003	   0.021	   0.012	  
Terminalia	  catappa	   964.9737232	   1	   0.012	   0.010	   0.011	  
Tarenna	  sambucina	  var.	  oweniana	   108.3535306	   2	   0.001	   0.021	   0.011	  
Timonius	  corymbosa	   104.9646444	   2	   0.001	   0.021	   0.011	  
Campnosprema	  brevipetiolata	   830.1895338	   1	   0.010	   0.010	   0.010	  
Ficus	  sp.	   410.4330581	   1	   0.005	   0.010	   0.008	  
Heterospathe	  elata	  var.	  palauensis	   81.07319666	   1	   0.001	   0.010	   0.006	  
Leea	  guineensis	   34.25342559	   1	   0.000	   0.010	   0.005	  
Salacia	  chinensis	   28.27433388	   1	   0.000	   0.010	   0.005	  
Elatostema	  calcareum	   12.56637061	   1	   0.000	   0.010	   0.005	  
Elattostachys	  palauensis	   9.93146659	   1	   0.000	   0.010	   0.005	  
Grand	  Total	   8076215.816	   9580	   100	   100	   100	  
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Appendix	  5a:	  Ngermid	  Total	  species	  list	  by	  IV	  
Genus	  species	   Density(D)	   Basal	  Area(BA)	   RD	   RBA	  	   IV	  
Eugenia	  reinwardtiana	   383	   838727.878	   27.794	   36.845	   32.320	  
Rinorea	  bengalensis	   278	   273335.074	   20.174	   12.008	   16.091	  
Intsia	  bijuga	   21	   263372.875	   1.524	   11.570	   6.547	  
Phyllanthus	  ramiflorum	   144	   53093.878	   10.450	   2.332	   6.391	  
Pouteria	  obovata	   87	   133131.144	   6.313	   5.848	   6.081	  
Horsfieldia	  palauensis	   13	   134672.820	   0.943	   5.916	   3.430	  
Garcinia	  matsudai	   54	   40705.466	   3.919	   1.788	   2.853	  
Ficus	  microcarpa	   13	   91723.165	   0.943	   4.029	   2.486	  
Psychotria	  cheathamiana	   59	   15066.544	   4.282	   0.662	   2.472	  
Aglaia	  mariannensis	   47	   28222.507	   3.411	   1.240	   2.325	  
Phyllanthus	  palauense	   21	   62351.315	   1.524	   2.739	   2.132	  
Pandanus	  aimiriikensis	   23	   39390.309	   1.669	   1.730	   1.700	  
Wikstroemia	  elliptica	   35	   13347.999	   2.540	   0.586	   1.563	  
Syzygium	  cumini	   4	   64351.002	   0.290	   2.827	   1.559	  
Fagraea	  berteroana	  var.	  galilai	   13	   49232.967	   0.943	   2.163	   1.553	  
Calophyllum	  pelewense	   21	   24591.162	   1.524	   1.080	   1.302	  
Cleistanthus	  carolinensis	   30	   7777.829	   2.177	   0.342	   1.259	  
Callicarpa	  elegans	   16	   20051.184	   1.161	   0.881	   1.021	  
Syzygium	  samarangense	   9	   30129.444	   0.653	   1.324	   0.988	  
Badusa	  palauensis	   22	   4086.615	   1.597	   0.180	   0.888	  
Guettarda	  speciosa	   11	   21207.974	   0.798	   0.932	   0.865	  
Soulamea	  amara	   18	   3935.410	   1.306	   0.173	   0.740	  
Ochrosia	  oppositifolia	   13	   5160.405	   0.943	   0.227	   0.585	  
Dracaena	  multiflora	   10	   2961.736	   0.726	   0.130	   0.428	  
Maranthes	  corymbosa	   2	   15993.251	   0.145	   0.703	   0.424	  
Buchanania	  palawensis	   3	   12850.685	   0.218	   0.565	   0.391	  
Fagraea	  ksid	   4	   10364.900	   0.290	   0.455	   0.373	  
Calophyllum	  soulattri	   3	   5196.194	   0.218	   0.228	   0.223	  
Hydriastele	  palauensis	   4	   2700.364	   0.290	   0.119	   0.204	  
Diospyros	  ferrea	  var.	  palauensis	   5	   814.584	   0.363	   0.036	   0.199	  
Anacolosa	  glochidiiformis	   4	   86.896	   0.290	   0.004	   0.147	  
Maesa	  palauensis	   2	   2234.458	   0.145	   0.098	   0.122	  
Casearia	  hirtella	   3	   401.747	   0.218	   0.018	   0.118	  
Pachygone	  ledermannii	   3	   37.699	   0.218	   0.002	   0.110	  
Cinnamomum	  carolinense	   1	   1963.495	   0.073	   0.086	   0.079	  
Flacourtia	  rukam	  var.	  micronesica	   2	   145.299	   0.145	   0.006	   0.076	  
Tarenna	  sambucina	  var.	  oweniana	   2	   108.354	   0.145	   0.005	   0.075	  
Macaranga	  carolinensis	   1	   1359.179	   0.073	   0.060	   0.066	  
Premna	  serratifolia	   1	   754.768	   0.073	   0.033	   0.053	  
Pandanus	  dubius	  var.	  compressus	   1	   669.662	   0.073	   0.029	   0.051	  
Salacia	  chinensis	   1	   28.274	   0.073	   0.001	   0.037	  
Aidia	  racemosa	   1	   13.854	   0.073	   0.001	   0.037	  
Ngermid	   1378	   2276350.365	   	  	   	  	   	  
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Appendix	  5b:	  Ngeruktabel	  Total	  species	  list	  by	  IV	  
	  
Genus	  species	   Density(D)	   Basal	  Area(BA)	   RD	   RBA	   IV	  
Ficus	  microcarpa	   8	   779690.626	   0.194	   23.269	   11.731	  
Canarium	  vulgare	   328	   394661.415	   7.940	   11.778	   9.859	  
Eugenia	  reinwardtiana	   388	   127226.781	   9.392	   3.797	   6.595	  
Syzygium	  cumini	   111	   243375.941	   2.687	   7.263	   4.975	  
Pouteria	  obovata	   270	   97109.162	   6.536	   2.898	   4.717	  
Guettarda	  speciosa	   98	   203801.656	   2.372	   6.082	   4.227	  
Horsfieldia	  palauensis	   234	   92422.587	   5.664	   2.758	   4.211	  
Trema	  orientalis	   2	   276933.068	   0.048	   8.265	   4.157	  
Psychotria	  cheathamiana	   255	   6840.271	   6.173	   0.204	   3.188	  
Semecarpus	  venenosa	   80	   130273.733	   1.937	   3.888	   2.912	  
Rhizophora	  apiculata	   87	   92156.105	   2.106	   2.750	   2.428	  
Bruguiera	  gymnorrhiza	   50	   108077.057	   1.210	   3.225	   2.218	  
Syzygium	  palauensis	   124	   41316.564	   3.002	   1.233	   2.117	  
Intsia	  bijuga	   39	   105307.607	   0.944	   3.143	   2.043	  
Dracaena	  multiflora	   136	   23316.854	   3.292	   0.696	   1.994	  
Hydriastele	  palauensis	   143	   15508.268	   3.462	   0.463	   1.962	  
Aidia	  racemosa	   146	   7522.985	   3.534	   0.225	   1.879	  
Wikstroemia	  elliptica	   140	   1863.873	   3.389	   0.056	   1.722	  
Rinorea	  bengalensis	   119	   12503.165	   2.881	   0.373	   1.627	  
Polyscias	  grandifolia	   126	   6142.878	   3.050	   0.183	   1.617	  
Myristica	  hypargyraea	  subsp	  insularis	   54	   55932.001	   1.307	   1.669	   1.488	  
Sterculia	  palauensis	   79	   24353.022	   1.912	   0.727	   1.320	  
Aglaia	  mariannensis	   82	   19258.140	   1.985	   0.575	   1.280	  
Elaeocarpus	  rubidus	   14	   70560.233	   0.339	   2.106	   1.222	  
Phyllanthus	  palauense	   65	   23801.465	   1.573	   0.710	   1.142	  
Meryta	  senfftiana	   79	   10251.368	   1.912	   0.306	   1.109	  
Polyalthia	  merrillii	   77	   7379.080	   1.864	   0.220	   1.042	  
Elaeocarpus	  joga	   8	   56258.313	   0.194	   1.679	   0.936	  
Flacourtia	  rukam	  var.	  micronesica	   47	   21500.839	   1.138	   0.642	   0.890	  
Osmoxylon	  pachyphyllum	   57	   8548.561	   1.380	   0.255	   0.817	  
Garcinia	  rumiyo	  var.	  calcicola	   29	   22418.968	   0.702	   0.669	   0.686	  
Phaleria	  nisidai	   50	   3524.455	   1.210	   0.105	   0.658	  
Pandanus	  aimiriikensis	   51	   2505.973	   1.235	   0.075	   0.655	  
Syzygium	  samarangense	   28	   20827.096	   0.678	   0.622	   0.650	  
Pandanus	  dubius	  var.	  compressus	   23	   13545.102	   0.557	   0.404	   0.481	  
Macaranga	  carolinensis	   31	   6107.649	   0.750	   0.182	   0.466	  
Hibiscus	  tiliaceus	   31	   3166.111	   0.750	   0.094	   0.422	  
Premna	  serratifolia	   19	   12678.429	   0.460	   0.378	   0.419	  
Areca	  catechu	   22	   10034.632	   0.533	   0.299	   0.416	  
Lepiniopsis	  trilocularis	   29	   4211.145	   0.702	   0.126	   0.414	  
Maesa	  palauensis	   17	   12079.302	   0.412	   0.360	   0.386	  
Allophylus	  timoriensis	   27	   1903.396	   0.654	   0.057	   0.355	  
Micromelum	  minutum	   19	   7087.179	   0.460	   0.212	   0.336	  
Badusa	  palauensis	   14	   10433.754	   0.339	   0.311	   0.325	  
Buchanania	  palawensis	   22	   3221.646	   0.533	   0.096	   0.314	  
Cinnamomum	  carolinense	   10	   11714.874	   0.242	   0.350	   0.296	  
Soulamea	  amara	   6	   14440.555	   0.145	   0.431	   0.288	  
Drypetes	  nitida	   19	   2794.390	   0.460	   0.083	   0.272	  
Casearia	  hirtella	   3	   15057.319	   0.073	   0.449	   0.261	  
Artocarpus	  mariannensis	   3	   15045.969	   0.073	   0.449	   0.261	  
Cocos	  nucifera	   3	   11697.646	   0.073	   0.349	   0.211	  
Cycas	  micronesica	   13	   2559.278	   0.315	   0.076	   0.196	  
Mammea	  odorata	   3	   7552.779	   0.073	   0.225	   0.149	  
Morinda	  latibracteata	   11	   553.527	   0.266	   0.017	   0.141	  
Phyllanthus	  sp1.	   8	   2965.049	   0.194	   0.088	   0.141	  
Premna	  pubescens	   7	   3316.096	   0.169	   0.099	   0.134	  
Calophyllum	  soulattri	   5	   3884.622	   0.121	   0.116	   0.118	  
Timonius	  subauritus	   8	   1181.236	   0.194	   0.035	   0.114	  
Medusanthera	  laxiflora	   4	   2482.664	   0.097	   0.074	   0.085	  
Timonius	  timon	   6	   548.716	   0.145	   0.016	   0.081	  
Barringtonia	  racemosa	   1	   3972.587	   0.024	   0.119	   0.071	  
Psychotria	  leptothyrsa	  var.	  longicarpa	   5	   101.341	   0.121	   0.003	   0.062	  
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Horsfieldia	  irya	   5	   48.239	   0.121	   0.001	   0.061	  
Cleidion	  sessile	   5	   32.227	   0.121	   0.001	   0.061	  
Musa	  x	  paradisiaca	   4	   438.201	   0.097	   0.013	   0.055	  
UI	   4	   179.374	   0.097	   0.005	   0.051	  
Artocarpus	  altilis	   1	   2026.830	   0.024	   0.060	   0.042	  
Ficus	  tinctoria	   2	   1038.142	   0.048	   0.031	   0.040	  
Citrus	  reticulata	   3	   59.589	   0.073	   0.002	   0.037	  
Terminalia	  crassipes	   1	   1396.283	   0.024	   0.042	   0.033	  
Phyllanthusramiflorum	   2	   366.856	   0.048	   0.011	   0.030	  
Terminalia	  catappa	   1	   964.974	   0.024	   0.029	   0.027	  
Campnosprema	  brevipetiolata	   1	   830.190	   0.024	   0.025	   0.024	  
Ficus	  sp.	   1	   410.433	   0.024	   0.012	   0.018	  
Phyllanthus	  sp2.	   1	   114.910	   0.024	   0.003	   0.014	  
Heterospathe	  elata	  var.	  palauensis	   1	   81.073	   0.024	   0.002	   0.013	  
Celtis	  peniculata	   1	   65.669	   0.024	   0.002	   0.013	  
Leea	  guineensis	   1	   34.253	   0.024	   0.001	   0.013	  
Timonius	  corymbosa	   1	   9.931	   0.024	   0.000	   0.012	  
Elattostachys	  palauensis	   1	   9.931	   0.024	   0.000	   0.012	  
Ngeruktabel	  (Total)	   4131	   3350780.53	   	  	   	  	   	  
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Appendix	  5c:	  Ulong	  Total	  species	  list	  by	  IV	  
	  
Genus	  species	   Density	  (D)	   Basal	  Area(BA)	   RD	   RBA	   IV	  
Bruguiera	  gymnorrhiza	   39	   358948.952	   3.873	   35.298	   19.586	  
Eugenia	  reinwardtiana	   195	   50615.102	   19.364	   4.977	   12.171	  
Rinorea	  bengalensis	   131	   13715.160	   13.009	   1.349	   7.179	  
Intsia	  bijuga	   56	   73306.441	   5.561	   7.209	   6.385	  
Syzygium	  cumini	   16	   85104.196	   1.589	   8.369	   4.979	  
Pandanus	  dubius	  var.	  compressus	   67	   32676.112	   6.653	   3.213	   4.933	  
Guettarda	  speciosa	   26	   55760.914	   2.582	   5.483	   4.033	  
Dracaena	  multiflora	   40	   31645.406	   3.972	   3.112	   3.542	  
Pouteria	  obovata	   39	   29580.009	   3.873	   2.909	   3.391	  
Heritiera	  littoralis	   6	   61583.070	   0.596	   6.056	   3.326	  
Ficus	  microcarpa	   3	   57969.768	   0.298	   5.701	   2.999	  
Syzygium	  palauensis	   31	   22815.218	   3.078	   2.244	   2.661	  
Semecarpus	  venenosa	   18	   27324.292	   1.787	   2.687	   2.237	  
Pandanus	  aimiriikensis	   39	   1180.485	   3.873	   0.116	   1.994	  
Garcinia	  matsudai	   21	   16936.660	   2.085	   1.666	   1.875	  
Aidia	  racemosa	   28	   7623.125	   2.781	   0.750	   1.765	  
Elaeocarpus	  rubidus	   22	   9450.089	   2.185	   0.929	   1.557	  
Badusa	  palauensis	   21	   7088.878	   2.085	   0.697	   1.391	  
Phyllanthus	  ramiflorum	   23	   3971.156	   2.284	   0.391	   1.337	  
Horsfieldia	  irya	   15	   11455.911	   1.490	   1.127	   1.308	  
Premna	  serratifolia	   12	   8084.699	   1.192	   0.795	   0.993	  
Aglaia	  mariannensis	   15	   2756.366	   1.490	   0.271	   0.880	  
Timonius	  subauritus	   14	   3649.025	   1.390	   0.359	   0.875	  
Hydriastele	  palauensis	   16	   987.369	   1.589	   0.097	   0.843	  
Horsfieldia	  palauensis	   14	   2443.602	   1.390	   0.240	   0.815	  
Flacourtia	  rukam	  var.	  micronesica	   9	   6604.797	   0.894	   0.650	   0.772	  
Psychotria	  leptothyrsa	  var.	  longicarpa	   14	   646.873	   1.390	   0.064	   0.727	  
Psychotria	  cheathamiana	   14	   175.929	   1.390	   0.017	   0.704	  
Buchanania	  palawensis	   9	   4779.933	   0.894	   0.470	   0.682	  
Syzygium	  samarangense	   4	   7819.424	   0.397	   0.769	   0.583	  
Soulamea	  amara	   7	   4585.932	   0.695	   0.451	   0.573	  
Casearia	  hirtella	   8	   2559.530	   0.794	   0.252	   0.523	  
Canarium	  vulgare	   5	   5207.247	   0.497	   0.512	   0.504	  
Trema	  orientalis	   1	   4283.178	   0.099	   0.421	   0.260	  
Wikstroemia	  elliptica	   5	   141.372	   0.497	   0.014	   0.255	  
Heliotropium	  bracteatum	   4	   12.566	   0.397	   0.001	   0.199	  
Calophyllum	  soulattri	   3	   851.576	   0.298	   0.084	   0.191	  
Timonius	  timon	   3	   179.413	   0.298	   0.018	   0.158	  
Morinda	  citrifolia	   2	   379.425	   0.199	   0.037	   0.118	  
Pandanus	  lorencei	   2	   277.246	   0.199	   0.027	   0.113	  
Phaleria	  nisidai	   2	   204.204	   0.199	   0.020	   0.109	  
Meryta	  senfftiana	   2	   142.042	   0.199	   0.014	   0.106	  
Garcinia	  rumiyo	  var.	  calcicola	   1	   855.299	   0.099	   0.084	   0.092	  
Osmoxylon	  pachyphyllum	   1	   176.715	   0.099	   0.017	   0.058	  
Phyllanthus	  palauense	   1	   122.718	   0.099	   0.012	   0.056	  
Polyscias	  grandifolia	   1	   113.097	   0.099	   0.011	   0.055	  
Timonius	  corymbosa	   1	   95.033	   0.099	   0.009	   0.054	  
Elatostema	  calcareum	   1	   12.566	   0.099	   0.001	   0.050	  
Total	   1007	   1016898.121	   	  	   	  	   	  
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Appendix	  5d:	  Ngerukeuid	  Total	  species	  list	  by	  IV	  
	  
Genus	  species	   Density(D)	   Basal	  Area(BA)	   RD	   RBA	   IV	  
Eugenia	  reinwardtiana	   320	   92978.188	   10.444	   6.492	   8.468	  
Intsia	  bijuga	   111	   122439.985	   3.623	   8.549	   6.086	  
Guettarda	  speciosa	   81	   131468.296	   2.644	   9.180	   5.912	  
Dracaena	  multiflora	   183	   72523.217	   5.973	   5.064	   5.518	  
Artocarpus	  mariannensis	   1	   128100.718	   0.033	   8.944	   4.489	  
Pandanus	  dubius	  var.	  compressus	   200	   33237.984	   6.527	   2.321	   4.424	  
Canarium	  vulgare	   84	   85935.562	   2.742	   6.000	   4.371	  
Hydriastele	  palauensis	   139	   53138.413	   4.537	   3.710	   4.123	  
Pouteria	  obovata	   114	   63073.528	   3.721	   4.404	   4.062	  
Cordia	  subcordata	   11	   108403.377	   0.359	   7.569	   3.964	  
Pandanus	  aimiriikensis	   211	   7974.765	   6.886	   0.557	   3.722	  
Meryta	  senfftiana	   118	   19232.386	   3.851	   1.343	   2.597	  
Cocos	  nucifera	   64	   43448.545	   2.089	   3.034	   2.561	  
Rinorea	  bengalensis	   596	   62546.350	   0.359	   4.367	   2.363	  
Mammea	  odorata	   51	   37763.287	   1.664	   2.637	   2.151	  
Cycas	  micronesica	   33	   40801.302	   1.077	   2.849	   1.963	  
Timonius	  subauritus	   70	   22715.088	   2.285	   1.586	   1.935	  
Garcinia	  matsudai	   73	   19589.514	   2.383	   1.368	   1.875	  
Elaeocarpus	  rubidus	   18	   44606.067	   0.587	   3.115	   1.851	  
Ficus	  microcarpa	   14	   44105.846	   0.457	   3.080	   1.768	  
Calophyllum	  inophyllum	   1	   36437.538	   0.033	   2.544	   1.288	  
Badusa	  palauensis	   50	   13444.571	   1.632	   0.939	   1.285	  
Sterculia	  palauensis	   23	   19913.401	   0.751	   1.390	   1.071	  
Soulamea	  amara	   26	   17819.686	   0.849	   1.244	   1.046	  
Syzygium	  cumini	   10	   20932.897	   0.326	   1.462	   0.894	  
Rhizophora	  mucronata	   39	   6700.902	   1.273	   0.468	   0.870	  
Aglaia	  mariannensis	   40	   5948.340	   1.305	   0.415	   0.860	  
Celtis	  peniculata	   31	   7205.178	   1.012	   0.503	   0.757	  
Aidia	  racemosa	   39	   3221.849	   1.273	   0.225	   0.749	  
Casearia	  hirtella	   13	   13413.155	   0.424	   0.937	   0.680	  
Psychotria	  cheathamiana	   38	   481.777	   1.240	   0.034	   0.637	  
Bikkia	  palauensis	   28	   2762.366	   0.914	   0.193	   0.553	  
Polyscias	  grandifolia	   23	   2015.074	   0.751	   0.141	   0.446	  
Cleistanthus	  carolinensis	   19	   2941.538	   0.620	   0.205	   0.413	  
Millettia	  pinnata	   15	   3859.895	   0.490	   0.270	   0.380	  
Horsfieldia	  palauensis	   15	   3487.161	   0.490	   0.243	   0.367	  
Myristica	  hypargyraea	  subsp	  insularis	   5	   7804.511	   0.163	   0.545	   0.354	  
Psychotria	  hombroniana	   15	   1434.996	   0.490	   0.100	   0.295	  
Polyalthia	  merrillii	   11	   2746.355	   0.359	   0.192	   0.275	  
Psychotria	  leptothyrsa	  var.	  longicarpa	   15	   633.790	   0.490	   0.044	   0.267	  
Syzygium	  palauensis	   7	   3546.750	   0.228	   0.248	   0.238	  
Pouteria	  calcarea	   7	   3090.916	   0.228	   0.216	   0.222	  
Flacourtia	  rukam	  var.	  micronesica	   5	   3939.752	   0.163	   0.275	   0.219	  
Wikstroemia	  elliptica	   6	   193.360	   0.359	   0.014	   0.186	  
UI	   57	   3555.060	   0.359	   0.014	   0.186	  
Osmoxylon	  pachyphyllum	   8	   1574.644	   0.261	   0.110	   0.186	  
Phyllanthus	  palauense	   7	   1061.654	   0.228	   0.074	   0.151	  
Allophylus	  timoriensis	   5	   1592.278	   0.163	   0.111	   0.137	  
Terminalia	  crassipes	   2	   2741.287	   0.065	   0.191	   0.128	  
Macaranga	  carolinensis	   2	   2239.647	   0.065	   0.156	   0.111	  
Phyllanthus	  sp2.	   6	   179.172	   0.196	   0.013	   0.104	  
Phyllanthus	  sp1.	   2	   1092.259	   0.065	   0.076	   0.071	  
Maesa	  palauensis	   1	   89.383	   0.033	   0.006	   0.019	  
Ochrosia	  oppositifolia	   1	   3.243	   0.033	   0.000	   0.016	  

(TOTAL)	   3064	   1432186.8	  
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