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Toeat andbe eaten



Interactions are complex



Interactions are hard toquantifyǲ

FigureȞ Landcare Research



Quantifying predation
Dietmarkers ȳ Pros andCons

ȯ Stomach contents& fecalmatterȞ
StraightforwardȐ BUTdifferent
digestion ratesȐ only a snapshot

ȯ Stable Isotopes ǵSIǶȞ Integrate over
weeks tomonthsȐ trophic enrichmentȐ
sophisticated analysismethods BUT
enrichment depends on prey
concentrationȐ few isotopes often
means poor discriminationȒ

ȯ FattyAcids ǵFAǶȞ Lots of potential
markersȐ some characteristic
markersȒ BUTmetabolised differently
depending on prey and predator
speciesȒ Compositional dataȞ sum to
ȕ constraintȒ
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fastinR
Bayesian diet estimates fromSI and FA

ȯ Develop a common framework for stable isotopes and fatty
acidsȞ Mixingȑmodel based framework to estimate diet
proportionsȒ

ȯ Challenge ǾȞ Deal with proportion dataȞ things get tricky on
the simplexȉ

ȯ Challenge ȀȞ Pick froma huge amount of FAs that could be
includedȐ butmake the analysis hugely inefficientȒ

ȯ Challenge ȁȞ Deal withmetabolic conversion of FAsȒ
ȯ Make assumption that the twomarkers reflect the samediet

Ȍnot necessarily trueȉȍ ȑ combine likelihoods for each
markerȒ Or analyse separatelyȒ

ȯ Estimate diet proportions in a Bayesian frameworkȒ



fastinR
in actionȉ
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fastinR
Challange ȕ

Deal with a compositional aspect of the
dataȞ

ȯ Arises frommeasurement process
Ȍrelative area under peaks from
GasChromatographyȍ

ȯ Use appropriate likelihoodȌlogistic
normalȍ

ȯ Makes themodel somewhat
inefficient with large number of
FAsȐ but see next challengeȒȒȒ

ȯ Difficult to parametrise the prior
variance Ȍtinkering is often needed
to get themodels to convergeȒȒȒȍ



fastinR
Challange Ȗ

Find a subset of FAsȞ
contribution to source

separation inmultivariate spaceȒ
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fastinR
Challange Ȗ

Find a subset of FAsȞ
contribution to source

separation inmultivariate spaceȒ
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fastinR
Challange ȗ

Metabolic conversion of FAs in the predatorȞ

ȯ Needs to account for compositionalȓproportion aspect of
dataȞ when the proportion of one FA goes upȐ anothermust
go downȉ

ȯ Justmaths after thatȒȒȒ
ȯ Conversion coefficients Ȍalso fractionation for SIȍ estimated

fromȗȔd trails with no switchingȒ



fastinR
back to the actionȉ
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fastinR
combiningmarkers
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fastinR
combiningmarkers ȑ switched treatment

0

2

4

6

0.00 0.25 0.50 0.75 1.00

Proportion

P
o

s
te

ri
o

r 
D

e
n

s
ity

Silverside

Sailfin Molly

Sheepshead minnow

Grass Shrimp

CombinedmarkersȐ SF treatment



fastinR
combiningmarkers ȑ switched treatment
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fastinR
combiningmarkers ȑ switched treatment
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fastinR
Individual diet estimates
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fastinR
Use and abuse at willȉ

Open source so please contributeȉ


