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Identifying factors associated with the success and failure of terrestrial
insect translocations
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Unknown

Translocation technique
Unsuitable post-release habitat managament
Insufficient number of individuals released
Parasitism
Inter-specific competition
Ivasiie Spacies Factors reported as influencing the failure
i of terrestrial insect translocations (n=33).
Several influential factors may have been
reported for a single translocation
project.

Predation pressure

Habitat quality

4 6 8
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Presenter Notes
Presentation Notes
I was part of the group that co-authored the revised IUCN Guidelines on conservation translocations.
The revision came about because of the growing use of reintroductions, but also the proliferation of interventions that could be seen in the family of conservation translocations including AC.
AC is commonly linked to climate change and seen as a controversial and risky strategy because it aims to establish the focal species in areas beyond its indigenous range.  When the rationale is climate change, this is to emulate and accelerate natural dispersal to match shifting climate conditions.
However, due to my previous work on plant reintroductions, I felt that not enough attention was being paid to climate within the indigenous range.

Earlier this year, we published a review of terrestrial insect translocations.
In Joe’s previous paper, and in many studies we’ve looked at collectively, it’s obvious that practitioners/researchers are noting the importance of poor weather conditions in the failure of reintroductions, some practitioners link it specifically to longer-term weather patterns i.e. climate, but it is my feeling that despite this, there is little recognition that at wider scales this is a problem, and instead, the ‘evidence’ lies in anecdotes in the discussions of published reintroduction papers.


Ability to obtain p

Imminent threat to habitat

Minimal impact on the sustainability of the
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Site selection decisions

No known pathogens exist at translocation site

Genetic diversity of population at translocation site is low

Climate at translocation site is suitable for the foreseeable future

Human communities in or around the translocation area support
the translocation

Lowest conflict with human communities in or around the
translocation area

Minimal risk to recipient ecosystem/ecological community

Minimal risk to translocated species

Translocation site is sufficiently far from threats

Habitat meets the species biotic and abiotic needs
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How will reintroductions fare in
the future?
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Predicted standardised suitability of translocation recipient sites (17 = 66) under current macroclimatic conditions and future projected

conditions for 2021-2040, 2041-2060 and 2061-2080. FutureSprodections have been averaged across 5 GCMs for each SSP scenario. Suitability

categorisations are as follows: Low = 0 - 0.25, Medium = 0.2 .50, High = 0.50 - 0.75 and Very high = 0.75 - 1.

Joe Bellis (2021), unpublished PhD thesis, Liverpool John Moores University, accepted by Diversity & Distributions






Translocation release site

Middle Zone archipelago

Climate variables

Predicated climate suitability

0.222

Translocation outcome

Failure

Apollo butterfly
occurrence

Credit: Hinox
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Translocation release site

Pieniny National Park

Predicated climate suitability

0.693

Translocation outcome

Success



Presenter Notes
Presentation Notes
An example of our workflow for one species
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Effect of predicted climate suitability on model-

based probabilities of translocation success for
amphibians, reptiles and terrestrial insects. The 0.2
shaded area indicates 95% confidence intervals.
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Climate
suitability
change at
release sites

o

Mean (SD) predicted changes in standardised
suitability at 66 translocation recipient sites
between current conditions and those projected
for mid-century (2041-2060), according to two
different climate change scenarios: SSP126 (left)
and SSP370 (right). Future projections have been
averaged across 5 GCMs for each SSP scenario.

Joe Bellis (2021), unpublished PhD thesis,
Liverpool John Moores University, accepted
by Diversity & Distributions

FPelobates syriacus A
Hyla arborea -
Parnassius mnemosyne -
Gryllus campestris (c) 1
Emys orbicularis
Epidalea calamita
Hemideina thoracica 4
Gryllus campestris (a)
Gryllus campestris (b)
Storeria dekayi (b) 1
Cerambyx cerdo -
Storeria dekayi (a) 1
Decticus verrucivorus (a)
Coluber constrictor (b)
Storeria dekayi (c) A
Coluber constrictor (a)
Phengaris teleius -
Decticus verrucivorus (b) 4
Terrapene carolina -
Phengaris arion
Hoplodactylus duvaucelii
Anaxyrus fowleri 4
Oligosoma lineoocellatumn
Opheodrys vernalis 1
Qedipoda caerulescens A
Trapezites symmomus 4
Dryophytes versicolor (b) 1
Heterodon platirhinos
Lacerta agilis S)
Dryophytes versicolor (d) 1
Lithobates pipiens -
Dryophytes versicolor (c)
Lacerta agilis (h) 4
Crotaphytus collaris (b) 1
Dryophytes versicolor (a) A
Phengaris nausithous
Crotaphytus colfaris (c)
Fseudacris crucifer (b) -
Naotophthalmus viridescens
Pseudacris crucifer (c) 4
Crotaphytus collaris (a) 4
Perla marginata 4
Psammodromus algirus A
Fseudacris crucifer (a) 1
Lacerta agilis (7} 4
Lacerta agifis (b) 1
Plebejus argus (a) A
Plebejus argus (b) A
Plebejus argus (c) A
Lacerta agilis (c)
Plebejus argus (d) 1
Lacerta agifis (g)
Lacerta agilis (e) 1
Lacerta agilis (d) 1
Lacerfa agilis (a) 4
Plethodon cinereus (b) 4
Lampropeltis trianguium (a)
Lampropeltis triangulum {b) A
Boloria eunomia (a)
Eustroma reticulatum
Boloria eunomia (b)
Parnassius apolfo
Plethodon cinereus (a) 4
Boloria euphrosyne A

Ceruchus chrysomelinus
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Strengths and
opportunities
VS
caveats and
limitations
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Be aware of artificial suitability thresholds
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Climate suitability varies across a species’ range
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Accessing

the modaels




Species distribution modelling

Data

* Species occurrence data — cleaned GBIF records
* Climate data at a 1 x 1km resolution (Worldclim)

Modelling

* Biomod2 package in R

* Ensemble modelling approach to produce a consensus
estimate of climate suitability
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Ensemble model

1 x 1km climate suitability grid

Unsuitable



Presenter Notes
Presentation Notes
GBIF data were cleaned it to remove imprecise coordinates, non-native occurrences and duplicate records and reduce spatial bias caused by unequal sampling to extract only reliable occurrences for modelling and combined that with a set of temperature- and precipitation- based bioclim variables from the Worldclim database.

He used an ensemble modelling approach to predict climate suitability as a scaled value between 0 and 1. 
VIFs to avoid collinearity.
ensemble consisted of:
Random Forests (RF), 
Generalised Boosted Models (GBM) and 
MaxEnt 
and was implemented in the biomod2 package


¥  Available 7%

- packages/apps :: Dy, https://www.diva-gis.org/

https://biodiversityinformatics.amnh.o
f rg/open source/maxent/

Curated list of R packages:

https.//github.com/helixcn/sdm r pac
kages
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https://biodiversityinformatics.amnh.org/open_source/maxent/
https://biodiversityinformatics.amnh.org/open_source/maxent/
https://github.com/helixcn/sdm_r_packages
https://github.com/helixcn/sdm_r_packages
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Effect of distance from latitudinal centre (decimal degrees) on predicted changes in macroclimatic suitability at
recipient sites, according to SSP126 (left) and SSP370 (right) for the period 2041-2060. Effect plots for other time
horizons are presented in Figure A8.1. The two black dots (upper = Pelobates syriacus; lower = Ceruchus
chrysomelinus) represent outliers that were omitted from the LMM.



thl n BRIBNS and climate change
hmassav, survelllance and solution to a
global threat?
B Journal of Ecology
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https://besjournals.onlinelibrary.wiley.com/hub/plant_translocations_and_climate_change
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PLANT TRANSLOCATIONS AND CLIMATE CHANGE: Journal of Ecology SO

BIOASSAY, SURVEILLANCE AND SOLUTION TO A GLOBAL THREAT?
Guest Editorial

Exploring the potential for plant translocations to adapt to a
warming world

Sarah E. Dalrymple! @@ | Richard Winder? | Elizabeth M. Campbell?
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Research Article

Critical seed transfer distances for selected tree species in
eastern North America

John H. Pedlar* @ | Daniel W. McKenney* | Pengxin Lu?
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FIGURE 1 Spatial distribution of test sites and seed sources included in provenance data for (8) black sprisce, (b) white spruce, (c] Jack
pine, (4] white pine and {g) yellow birch. Grey shading indicates each species’ geographical distribution (Little, 1971)

Mean annual temperature relative to test site (°C)
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BIOASSAY, SURVEILLANCE AND SOLUTION TO A GLOBAL
THREAT

Research Article

Using macroecological species distribution models to estimate
changes in the suitability of sites for threatened species
reintroduction
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Research Article

Combining conservation status and species distribution models
for planning assisted colonisation under climate change
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Collaborative opportunities...
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Plant Translocation Network = 105

members in 19 countries Plant Translocation Network
An international network of researchers, practitioners and policymakers
® fo re St e rS using plant translocations to address biodiversity loss
* conservationists
* pra ctitioners Current activities

* researchers
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Case study: replacement of cogenerics to maintain
ecological function under a changing climate

* studies demonstrate highly overlapping functional niches of two
cogenerics

e distributions are also highly overlapping even with co-existence at
very small scales/in same sites

* one species is more restricted though — less able to cope with
drier/warmer conditions and apparently retracting at the southerly
range edge

Q: should we move the species with the broader climatic niche into
sites instead of reintroducing the climate-restricted species?



Twist

Phenolic profiles are
different and affect the
inoculation of fungi

Kaitera, J. & Witzell, J. (2016). Phenolic profiles of two

... species differing in susceptibility to Cronartium rust.
European Journal of Plant Pathology, 144(1), 133—-140.
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