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Population genetics and functional ecology of
mangroves across the Galápagos archipelago
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The volcanic Galápagos archipelago provides a perfect setting for evaluating patterns of genetic variation in an environment
with minimal human impact, where the major forces shaping patterns of genetic variation consists of natural processes. While
the distribution of mangrove ecosystems has been thoroughly reassessed by Moity et al. (2019), the genetic diversity and
connectivity among populations remains unknown. Our project addresses this gap of knowledge by investigating patterns of
genetic diversity and genetic structure across the Galápagos Islands (Fig. 1 and 2). Measures of several functional traits and
environmental parameters will help deciphering potential signs of local adaption.
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Fig.2 Map of the Galápagos archipelago showing sampling locations (basemap ESRI Satellite,
created with QGIS Development Team 2023) – sampling locations 2021 used for population
genetics only.

Significant differences in functional trait expression
I. across species

II. between and within Islands
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Fig.4 Distribution of selected leaf traits across species, Islands and locations. A+B Specific Leaf Area (SLA)
and Nitrogen Balance Index (NBI) as proxies for growth rate; C+D Toughness and Flavonol index (Flav) as
proxies of mechanical and chemical plant defense. Further abbreviations: Chl= Chlorophyll index, LA= Leaf
area, DW= dry weight.

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
8

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
15 n=

15
n=

15

n=
10

n=
2

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10 n=

13
n=

10

n=
10

n=
15

n=
15

n=
5

n=
6

n=
7

Floreana Isabela San
Cristobal

Santa
Cruz Santiago

50

75

100

SL
A 

(L
AD

W
g 

^−
1)

A
n=

4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
2

n=
4

n=
10

n=
10

n=
10

n=
10 n=

10

n=
10

n=
10

n=
13

n=
10

n=
10 n=

15

n=
15

n=
5

n=
6

n=
7

Floreana Isabela San
Cristobal

Santa
Cruz Santiago

5

10

15

20

N
BI

 (C
hl

/F
la

v)
B

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
15

n=
15

n=
15 n=

10
n=

2
n=

4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
13

n=
10 n=

10
n=

15
n=

15

n=
5

n=
6

n=
7

Floreana Isabela San
Cristobal

Santa
Cruz Santiago

Lo
be

ria

Pun
ta 

Com
ora

nt

Cau
ler

ta 
Blac

k

Con
ch

a P
erl

a

El E
ste

ro
PTN

El H
um

ed
al

Garr
ap

ate
ro

Play
a r

oja

Stat
ion

To
rtu

ga
 Bay

La
 Bom

ba

50

100

150

Location

To
ug

hn
es

s 
(g

/m
m
²)

C

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
4

n=
10

n=
10

n=
10 n=

10

n=
10

n=
10

n=
2

n=
4

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
10

n=
13

n=
10

n=
10

n=
15

n=
15

n=
5 n=

6

n=
7

Floreana Isabela San
Cristobal

Santa
Cruz Santiago

Lo
be

ria

Pun
ta 

Com
ora

nt

Con
ch

a P
erl

a

El E
ste

ro

El H
um

ed
al

Garr
ap

ate
ro

Play
a r

oja

Stat
ion

To
rtu

ga
 Bay

La
 Bom

ba

2

3

4

5

Location

Fl
av

D

Species Avi Lag RhiFig.3 PCA ordination of all individual mangrove trees along PC axis 1 and 2; hull overlays used
for species; functional traits are shown as arrows. Abbreviations: Avi= Avicennia germinans,
Lag= Laguncularia racemosa, Rhi= Rhizophora mangle, Flav= Flavanol index, Anth= Anthocyanin
index, NBI= Nitrogen Balance Index, DBH= Diameter at Breast Height, SLA= Specific Leaf Area.
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Fig.1 Summary of the project rationale: assessing biotic (herbivory damage) and abiotic conditions
(environmental parameters) affecting mangroves and potentially leading to local adaptation, which will be
evaluated through population genetics and functional trait analyses.
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