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Figure D.1. Map showing the north end of Metinic Island, banding area, and two survey

sites. Note the size and location of each site in relation to the other and to the banding
station. Map produced by Michael Langlois, Maine Coastal Islands NWR.
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APPENDIX E: CHAPTER 4 SAMPLE ‘R’ SCRIPT

## examine variation in fat/trig/glyc using species, age, julian, time of day, origin, mig
dist
## fall migrants

library(lattice) #graphics
library(lubridate) #time/date handling
##H MASS models ##HH#H

library(Ime4)

library(effects)

library(vegan)

library(MuMIn)

library(multcomp)

library(bbmle)

library(car)

###for plotting effects with interaction terms
library(interplot)

###plotting multiple regression lines with colors
library(sjPlot)

### misc. packages for Imm and AICc ###
library(ggplot2)

library(grid)

library(nlme)

library(ordinal)

# bring in the data
trig.pass=read.csv(file.choose())
del.pass=read.csv(file.choose())
str(trig.pass)

names(trig.pass)

is.na(trig.pass)

# remove unnecessary variables...(keep just the ones you want to work with)

x = subset(trig.pass, select = c(Species, Mig.Dist, Mass, Julian, Forage, Year,
Capture.Time, pass.day, Age, Fat, Tmmol.L))

x2 = subset(del.pass, select = c(Species, Mig.Dist, Forage, Year, Capture.Time, pass.day,
Del.Value, Age, Fat, Tmmol.L))

str(x2)

#change year to factor
year=as.factor(x$Year)

as.factor(year)

#del should already be numeric
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del=as.numeric(x2$Del.Value)
del

#evaluate Fat and transform
hist(x$Fat)
hist(log10(x$Fat+1))

HHBHHRHHH R

# an example of selecting specific data within a file. Using a master file with all species
#and specifying set of values for a variable

mawa = subset(x, Species == "MAWA" & Tmmol.L>1 & Gmmol.L>1)

# subset but not restricted to a set of values
mawa = subset(x, Species == "MAWA")
ypwa = subset(x, Species == "YPWA")
wpwa = subset(x, Species == "WPWA")
mawa = subset(x, Species == "MAWA")
mywa = subset(x, Species == "MYWA")
swth = subset(x, Species == "SWTH")
heth = subset(x, Species == "HETH")

scju = subset(x, Species == "SCJU")

blpw = subset(x, Species == "BLPW")

###show table of categorical variable values
table(x2$Fat, x2$Age)

##Htshow above table as proportions (length divides by total in dataset)
table(x$Fat, x$Age)/length(x$Fat)

##ttcalculate mean for TRIG and fat scores by species
mean(blpw$Tmmol.L)

mean(mawa$Tmmol.L)

mean(mywa$Tmmol.L)

mean(wpwa$Tmmol.L)

mean(ypwa$Tmmol.L)

mean(heth$ Tmmol.L)

swth2=na.omit(swth)

mean(swth2$Tmmol.L)

mean(scju$ Tmmol.L)

##Htfor se(x) function

library(sciplot)

#ittcalculate SE (+/-) for TRIG and fat scores by species
se(blpw$Tmmol.L)

se(mawa$ Tmmol.L)

se(mywa$Tmmol.L)
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se(wpwa$Tmmol.L)
se(ypwa$Tmmol.L)
se(heth$Tmmol.L)
swth2=na.omit(swth)
se(swth2$Tmmol.L)
se(scju$Tmmol.L)
min(blpw$Tmmol.L)
max(blpw$Tmmol.L)

HEHHH
year=as.factor(ypwa$ Y ear)
year=as.factor(wpwa$Year)
year=as.factor(mywa$ Y ear)
year=as.factor(swth$ Y ear)
year=as.factor(heth§ Year)
year=as.factor(scju$ Year)
year=as.factor(blpw$Y ear)

mean(Tmmol.L,na.rm=TRUE)
sd(Tmmol.L)

#frequency fat classes for all and by species
hist(x$Fat, col="grey")

hist(mawa$Fat, col="grey")

hist(ypwa$Fat, col="grey")

hist(wpwa$Fat, col="grey")
hist(mywa$Fat, col="grey")

hist(swth$Fat, col="grey")

hist(heth$Fat, col="grey")

hist(scju$Fat, col="grey")

hist(blpw$Fat, col="grey")

# if wanted to throw out data, look at just 2011 delta values
subset(x, Year=="2011")
TR R R R R R R R R

# look at distribution of variables, frequency plots (evaluated fat above)
hist(x$HCT, col="grey")

hist(sqrt(x$HCT))

hist(x$Tmmol.L, col="grey")

hist(log10(x2$ Tmmol.L))

plot(Tmmol.L~Forage, data=x, col = "gray", xlab = "Foraging Guild",
ylab = "Tmmol.L")
names(X)
#ab line will only work if you specify the slope and intercept, or tell it which Im
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#model it should be based on

abline(col = "red")
y=Im(log10(Tmmol.L)~log10(Mass), data=x)
plot(y)

hist(log10(x$Mass))

summary(y)

plot(y)
R

# test for multicollinearity, na.omit means leave out any (na) values, ¢3,6,7 identifies
# which columns of data to include in the collinearity plot
str(x)
pairs(na.omit(x[c(1,2)]),lower.panel=panel.smooth,
upper.panel = NULL)

names(x2)
plot(Tmmol.L~Julian, data=x, col = "green", main="AlIl")
plot(log10(Tmmol.L)~Del.Value, data=x2, pch= 16,
ylab = "Tmmol.L", xlab="Del")
plot(Tmmol.L~Mass, data=x, pch= 16,
ylab = "Tmmol.L")
plot(Tmmol.L~Fat, data=x, pch= 16,
ylab = "Tmmol.L")
plot(Gmmol.L~Fat, data=x, pch= 16, xlab = "Fat",
ylab = "Gmmol.L")

# this helps you to evaluate interactions visually,

# the pattern visible is usually reversed for two interacting variables, inconsistent
patterns,

#looking to tell if the distribution of the results for one variable is dependent upon the
other

boxplot(Age~Species, data=x2, col = "green")

#scatterplots
plot(fatty~Julian, data=fresh, pch= 16, xlab = Julian,
ylab = "Fat")

#iHH#H Trig models All Birds #####
#Univariate tests for partial calculated R2
na.omit(x)

t.1=lm(scale(log10(Tmmol.L))~Mig.Dist+year+Capture.Time, data=x)
plot(t.1)

plot(effect("Mig.Dist",t.1), cex=3,cex.lab=5)

summary(t.1)

anova(t.1) #does not give r2 value, maybe try Anove
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t. Ib=Im(scale(sqrt(HCT))~Mig.Dist, data=x)
summary(t.1b)

t.2=Im(scale(log10(Tmmol.L)~Age+year+Capture. Time+Species, data=x))
anova(t.2)

summary(t.2)

interplot(m=t.2,var1="Tmmol.L",var2="Age")

plot(effect("Age",t.2))

t.2a=Im(scale(log1 0(Tmmol.L))~year+Capture. Time+Species, data=x)
summary(t.2a)

#it#get effects values to make a separate file for ggplotting
summary(effect("Age",t.2))

gplot(Age, log10(Tmmol.L),
data=x,method="Im",aes(group=1),formula=y~x,xlab="Age", ylab="Tmmol.L")

#investigate sex relationship for kicks

t.2b=Im(scale(log1 0(Tmmol.L)~Sex+year+Capture. Time+Species, data=x))
anova(t.2b)

summary(t.2b)

plot(effect("Sex",t.2b))

#back transform log10 trig values into an interpretable number
1070.11

1010.12

t.2c=Im(scale(logl 0(Tmmol.L))~year+Capture. Time+Species, data=x)
summary(t.2c)

t.3=lm(log10(Tmmol.L)~Forage+year+Capture. Time+Species+Forage:Capture. Time,
data=x)
t.3=lm(log10(Tmmol.L)~Forage+year+Capture. Time+Species, data=x)

## to test forage ability changed across the season
t.3b=Im(log10(Tmmol.L)~Forage+year+Capture.Time+Species+Forage:pass.day+pass.d
ay, data=x)

anova(t.3)

plot(effect("Forage:pass.day",t.3b))
summary(effect("Forage:pass.day",t.3b))

7exp

summary(effect("Forage",t.3))

# backtransform TRIG

1070.26

exp(0.6)

1070.002

t.3a=Im(scale(log1 0(Tmmol.L))~year+Capture. Time+Species, data=x)
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summary(t.3a)

t.4=Im(log10(Tmmol.L)~pass.day+Species+Capture.Time+pass.day:Capture. Time,data=
X)

t.4=Ilm(log10(Tmmol.L)~pass.day+Species+Capture. Time+Species:pass.day,data=x)
anova(t.4)

t.4

1070.07

1070.16

summary(t.4)

summary(effect("pass.day:Species",t.4))

plot(effect("Species:pass.day",t.4))

t.5=Ilm(log10(Tmmol.L)~del+year+Capture. Time+Species,data=x2)
1070.01

1010.4

anova(t.5)

plot(effect("del",t.5))

summary(effect("del",t.5))

summary(t.5a)

t.6=Im(log10(Tmmol.L)~Capture.Time:Foraging+year+Species, data=x)
summary(t.6)

anova(t.6)

plot(effect("Capture.Time",t.6), cex=1.5,cex.lab=2.0)

(100.01)+0.25

(1070.4)+0.25

#evaluate quadratic

t.4a=Im(scale(logl 0(Tmmol.L))~scale(pass.day)+I(scale(pass.day)"2)+scale(Capture.Ti
me)+Speciestpass.day:Species,data=x)

anova(t.4)

summary(effect("Julian",t.4a))

plot(effect("pass.day",t.4))

HHTHEH R R R R R

##tget graphing specs

par()

#multi species plot made from summary effects/species csv (no confidence intervals),

# make ggplot from csv file like other effect plots for categorical variables.

# code below is just from other ways I found to try

# Species intx factor

x$pass.day
t.4=Im(log10(Tmmol.L)~pass.day*Species+Species+pass.day+Capture. Time+pass.day:C
apture.Time,data=x)

eff=effect("pass.day*Species", t.4)
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plot(eff)

##pub quality figure

p=qplot(Capture.Time, log1 0(Tmmol.L),data=x,

geom=c("point","smooth"),method="Im",
xlab="\nCapture Time", ylab="log10(Tmmol.L)\n")

#OR
p=ggplot(x, aes(Capture.Time, log10(Tmmol.L)))

#check variables
summary(p)
pt geom_point()+ geom smooth(method="Im", colour="black")+
xlab("\nCapture Time")+ ylab("log10(Tmmol.L)\n") #\n moves text away from axis

###create layers for plot
p +theme bw() + #black and white
theme(panel.grid.minor=element_blank(), #remove grid lines
axis.text.x = element_text(colour="black", size=15),axis.text.y =
element text(colour= "black",size=15))+
theme(axis.title.x = element_text( size=20))+
theme(axis.title.y = element_text( size=20))+
geom_smooth(method="Im", colour="black")

HiHHHEHRE at analyses#HHHHHIHIHIHIHHHH

# w/ species - does not work well

#test for multicollinearity first

pairs(na.omit(x[c(6,7,8,12)]),lower.panel=panel.smooth,
upper.panel = panel.cor)

#Make fat ordered factor and confirm

fat.o=as.ordered(x$Fat)

is.ordered(fat.o)

fatty=as.numeric(x$Fat)

str(x)

fatty

is.numeric(fatty)

hist(log10(fatty))

#using clm and Im
f.1=Im(log10(fatty+.25)~scale(Mig.Dist)+year+Capture. Time, data=x)
anova(f.1)

summary(f.1)
f.1b=clm(as.factor(Fat)~scale(Mig.Dist)+year+scale(Capture. Time), data=x)
summary(f.1b)

anova(f.1b)
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f.2=Im(log10(fatty+.25)~Age+year+Capture. Time+Species, data=x)
anova(f.2)

summary(f.2)

summary(effect("Age", £.2))

##10"effect -.25 to back transform
f.2b=clm(as.factor(Fat)~Age+year+scale(Capture. Time)+Species, data=x)
summary(f.2b)

hist(x$Mass)

f.3=Im(log10(fatty+0.25)~Forage+year+Capture. Time+Species+Capture. Time:Forage,
data=x)

f.3mass=Im(log10(Mass)~Forage+year+Capture. Time+Species+Capture. Time:Forage,
data=x)

f.3=Ilm(log10(fatty+0.25)~Forage+year+Capture. Time+Species, data=x)

anova(f.3)

summary(f.3mass)

plot(effect("Forage:Capture. Time",f.3mass))

summary(effect("Forage:Capture. Time", f.3))

summary(effect("Forage", £.3))

boxplot(fatty~Forage, data=x)

boxplot(logl 0(Tmmol.L)~log10(fatty+.25), data=x)

(107-0.05)-0.25

(107-0.1)-0.25

f.3b=clm(as.factor(Fat)~Forage+year+scale(Capture. Time)+Species, data=x)
summary(f.3b)

f.4=Im(log10(fatty+.25)~pass.day+Capture. Time+I(scale(pass.day)”2)+Species+Capture.
Time:pass.day, data=x)

f.4a=Im(log10(fatty+.25)~pass.day+Capture.Time+Species, data=x)

anova(f.4a)

summary(f.4a)

plot(effect("pass.day",f.4a))

(1010.27)+0.25

(107-0.1)+0.25

f.4b=clm(as.factor(Fat)~scale(pass.day)+scale(Capture. Time)+Species, data=x)
summary/(f.4b)

summary(effect("pass.day:Species",f.4a))

plot(effect("pass.day",f.4a))

f.5=Im(log10(fatty+.25)~del+year+Capture. Time+Species,data=x2)
anova(f.5)
f.5b=clm(as.factor(Fat)~del+year+scale(Capture. Time)+Species, data=x2)
summary(f.5b)

f.6=Im(log10(fatty+.25)~Capture.Time+Species+year,data=x)
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summary(f.6)
plot(effect("Capture. Time", £.6))
anova(f.6)

(1070.15)+0.25

(107-0.15)+0.25

f.6b=clm(as.factor(Fat)~scale(Capture. Time)+Species+year, data=x)
summary(f.6b)
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