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Main threats to biodiversity

* changes in land and sea use;

e direct exploitation of organisms;
* climate change;

e pollution; and

* invasion of alien species

Intergovernmental Science Policy Platform on Biodiversity and
Ecosystem Services (IPBES, 2019)



The Pyrenees:
Amphibian restoration through
exotic fish removal



Pyrenean lake district 1100 lakes >0.5ha
2000-2500 m.a.s.l.




High mountain lakes and ponds




Fishless ecosystems

Hydrological barriers downstream in the outflow

Waterfalls Rockfalls and scree
slopes

Miro & Ventura 2013 Biol. Conserv. Miro & Ventura 2015 Biol. Inv.



Heavily stocked

Pack animals and milk churns
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Sant Maurici National Park,
circa 1980 Cauterets, circa 1970

Miro & Ventura 2013 Biol. Conserv. Miro & Ventura 2015 Biol. Inv.



Stocking process
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50.4% trout
recreational fishing

27% live-bait

6.2% trout
recreational fishing

Miro & Ventura 2015 Biol. Inv.



Amphibian assemblage

Miré, Sabas & Ventura, 2018. Biol. Conserv.



Amphibian assemblage

Miré, Sabas & Ventura, 2018. Biol. Conserv.



Amphibian presence
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Redundancy analysis
388 lakes >0.5ha
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Nature restoration

LIFE13 NAT/ES/001210

Mird, et al., 2020. Biol. Conserv.
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Restoration effects

Mird, et al., 2020. Biol. Conserv.



Yearly minnow catch rate (CPUE)

Restoration effects

Non-native fish catches

Standardized year
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Restoration effects
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We love you really




Changes in land and sea use -
Urbanisation

Urban areas have more than doubled since
1992 (IPBES 2019)
Replaces existing habitat

_eads to habitat fragmentation

Perturbs ‘natural processes’ e.g. as flooding
and nutrient cycling

Leads to additional direct & indirect mortality
Separates people from nature



Nature-based solutions for People
and Nature




Types of SUDS




So, are they any good for amphibians?

Yes

All Scottish native amphibians (except Epidalea
calamita) occur in SubDS

Some high breeding populations

High genetic diversity (high allelic richness,
comparable to countryside sites in National
Parks)

Gene flow between sites (low FST mean 0.058,
max 0.187)

O’Brien (2015) Urban Ecosyst 18(1):321-331
Rae et al(2019) Ecol. Indicators 98: 1-8
Jehle et al. (2023) Diversity 15(6) 738



SuDS in clusters
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Isn’t pollution a problem?

0-0.49

0.50-0.99

Nitrate as N mg/l

= SubDs

1.00-1.49

=GCN

1.5-1.99

T

22.00

No. Ponds

14

12

10

N

0-0.049

0.050-0.099 0.100-0.149 0.150-0.199
Total Phosphorous mg/l
mSuDS ®GCN

=0.200



The Good and the Ugly




SuDS ecological quality
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Good design is key

Mird et al. (2018)Landscape and urban
planning, 180, pp.93-102



Benefits for all?

e Less affluent neighbourhoods have SuDS of
ower ecological quality.

* Ponds offer opportunities to experience more
diverse nature than other SuDS.

e SuDS ecological quality is linked to pond and
surrounding habitat characteristics.

* Features influencing SuDS ecological quality

are amenable to design and management.
Mird et al. (2018)Landscape and urban planning, 180, 93-102



Native broadleaved trees / shrubs




Mowing regimes — let the grass grow under your
feet — cut once or twice a year




Can SuDS be a welcoming place for people to
experience nature?

Unauthorised |
Access




What next?

* Ongoing research into SuDS biodiversity
* Transport Scotland funded guidance
 Life history of Pyrenean newts
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