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macroevolution, ecotoxicology, phylogenetic comparative methods

We use data from standardised ecotoxicological dose-response experiments to model how species’ sensitivity to a wide range of toxicants have evolved in a
phylogenetic comparative framework. Here we show results from a subset of this dataset, focusing on acute toxicity in fish species.

Here's what we did:
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Figure 1:  Species sensitivities for various toxicants (LD50) were extracted from EPA ECOTOX knowledgebase, and modelled as quantitative traits using time-
calibrated phylogenies from TimeTree5.
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Figure 2:  Within the fish subset we have 300+
species across 28 orders with sufficient data.
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Figure 3:  Our dataset contains responses for a
wide variety of toxicants.
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Figure 4:  Generally, an OU model fits better
than a BM model, as is often found in other

large trait datasets.
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Figure 5:  Phylogenetic correlations between
toxicants are highly variable, but often positive.
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Figure 6:  Brownian motion rate of evolution (𝜎2)
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Future directions & challenges

Actinopterygii

Actinopterygii

Am
phib

ia

Am
phib

ia

A
nt
ho

zo
a

A
nt
ho

zo
a

Arachnida

Arachnida

Ascidia
cea

Ascidia
cea

Ba
cilla

riop
hyc

eae

Ba
cilla

riop
hyc

eae

Bivalvia
Bivalvia

Branchiopoda

Branchiopoda

C
ephalopoda

C
ephalopoda

Ch
aro

ph
yc
ea
e

Ch
aro

ph
yc
ea
e

Ch
lo
ro
ph
yc
ea
e

Ch
lo
ro
ph
yc
ea
e

Chond
richthy

es
Chond

richthy
es

Chr
yso

phy
cea

e

Chr
yso

phy
cea

e

Ciliat
ea

Ciliat
ea

C
litellata

C
litellata

Co
sci

nod
isc

oph
yce

ae

Co
sci

nod
isc

oph
yce

ae

Cyanophycea
e

Cyanophycea
e

Dinop
hycea

e
Dinop

hycea
e

Echinoide
a

Echinoide
a

Entognatha

Entognatha

Euglen
ophyce

ae
Euglen

ophyce
ae

Fil
ico
ps
ida

Fil
ico
ps
ida

Fra
gila

riop
hyc

eae

Fra
gila

riop
hyc

eae

G
astropoda

G
astropoda

Holothuroid
ea

Holothuroid
ea

H
yd

ro
zo

a
H
yd

ro
zo

a

Insecta

Insecta

Li
lio
ps

id
a

Li
lio
ps

id
a

LobosaLobosa

M
ag

no
lio
ps
id
a

M
ag

no
lio
ps
id
a

Malacostraca
Malacostraca

Maxillopoda

Maxillopoda

M
erostom

ata

M
erostom

ata

O
ligochaeta

O
ligochaeta

OphiuroideaOphiuroidea

Ostracoda

Ostracoda

Pha
eoph

ycea
e

Pha
eoph

ycea
e

Pi
no
ps
ida

Pi
no
ps
ida

Prymnesiop
hycea

e

Prymnesiop
hycea

e

Rh
od
op
hy
ce
ae

Rh
od
op
hy
ce
ae

Secernentea

Secernentea

Trem
atoda

Trem
atoda

0%

20%

40%

60%

80%

100%

• Further explore multi-rate/peak models.
• Implications for ecotoxicological modelling

assumptions?
• What stands out to you? What questions do

you have? Help us to summarise this dataset!
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