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Question 1

What environmental factors are associated
with abundance of a land snail species?



Systematic survey

Sep 2023 — Oct 2023
49 sites
4m x 4m quadrat per site

The Norfolk Island Vegetation Mapping Project 2020



Data collected

- counts per snail species

- Soil pH

- Elevation

- Plant percentage cover

- Microhabitat percentage
cover



Environmental variables

Canopy height

Analysis derived from LIDAR data by Gallant & Petheram (2020): https://doi.org/10.25919/5e4a0e4e93d4c
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Environmental variables

Canopy height Wind exposure Topo. wetness

Slope steepness
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Environmental variables

Canopy height Wind exposure Topo. wetness

Slope steepness Sun exposure Jan

Analysis derived from LIDAR data by Gallant & Petheram (2020): https://doi.org/10.25919/5e4a0e4e93d4c



Environmental variables

Canopy height Wind exposure Topo. wetness

Slope steepness Sun exposure Jan Sun exposure Jul

Analysis derived from LIDAR data by Gallant & Petheram (2020): https://doi.org/10.25919/5e4a0e4e93d4c



Abundance per species
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Number of sites per species
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Statistical analyses

Principal Component Analysis
(PCA) — to identify variables
that explain the most
differences between sites

Duritopsis albocarinata
CC-BY-SA Museum of New Zealand
Te Papa Tongarewa

PC2 (19.14%)
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Statistical analyses

Generalised Additive Model
(GAM) — to model species
abundance against the key
variables



Statistica | ana |ySes Topo. wetness vs. snail abundance
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Statistical ana |y5e5 Topo. wetness vs. snail abundance Wind exposure vs. snail abundance
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(GAM) — to model species 7

100 * . - . \00
abundance against the key xﬁ( . . T

0 L] =] ]
variables

(=] (]
0 ome of % -..'-I-

]

3 4 5 B 7 1.0 1.1 1.2
topo_wetness wind_expo



Statistical analyses

Topo. wetness vs. snail abundance Wind exposure vs. snail abundance
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Statistical ana |y5e5 Topo. wetness vs. snail abundance Wind exposure vs. snail abundance
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Statistical ana |y5e5 Topo. wetness vs. snail abundance Wind exposure vs. snail abundance
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100 ° = : : 100
abundance against the key xﬁ( °

0 ° 1 0 o “me -;'\ -...':'-
variables
2 3 4 5 B 7 1.0 1.1 1.2
topo_wetness wind_expo
Palm % cover vs. snail abundance Pine % cover vs. snail abundance Beech % cover vs. snail abundance
200 . 200 * 300 *
£ 200 e £200 3 _ E200 ¢
g e " 3 o I
o — O - [
0 o 0 ! o o J:.; -ﬂ T 0 =.' > P an o o 1 -.
0 25 50 75 100 0 10 20 30 0 10 20 30

pctg A RhoBau pctg A AraHet pctg A MyrRal



Repeat the analyses for all other land snail species



Question 2

Where are the species distributed?



Data quality check

Field survey data
Museum data

Verify records

- Species identities

- Time of collection

- Specimen condition

- Geographical coordinates



Data quality check

Field survey data
Museum data

Verify records

- Species identities

- Time of collection

- Specimen condition

- Geographical coordinates

Pearce (2008)
http://dx.doi.org/10.4003/006.026.0211






Spatial analysis
Species Distribution Modelling



Spatial analysis

Species Distribution Modelling Example — Mt Kaala, New Caledonia

Lannuzel et al. (2021) DOI: 10.1007/s10531-021-02126-6



Spatial analysis

|ldentify Important Land Snail
Conservation Areas

e Density of endemic species

 Conservation priority index score

* % overlap with protected areas
and land uses



Spatial analysis

|ldentify Important Land Snail
Conservation Areas

e Density of endemic species

 Conservation priority index score

* % overlap with protected areas
and land uses

Example — Mt Kaala, New Caledonia

Lannuzel et al. (2021) DOI: 10.1007/s10531-021-02126-6



Implications

* Prioritise conservation
management in areas of
important land snail
habitats

e Restore degraded
habitats for native snail
reintroduction
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Statistical analyses

Exploratory — correlation plots
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Statistical analyses

GAM — to model species abundance
against the key variables

Family: poisson
Link function: log

Formula:

live_freshdead_count_DurAlb ~ s(elevation, k = 10) + s(slope_steepness,
k = 10) + s(wind_expo, k = 10) + s(topo_wetness, k = 10) +
s(sun_expo_Jan, k = 10) + s(sun_expo_Jul, k = 10) + s(pctg_A_MyrRal,
k = 10) + s(pctg_A_RhoBau, k = 10) + s(pctg_A_AraHet, k = 10)

Parametric coefficients:
Estimate Std. Error z value Pr(>|z|)
(Intercept) 2.7372 0.1169 23.41 <2e-16 ***

Signif. codes: 0 “***0.001 “**' 0.01 “*”0.05‘”0.1°"1

Approximate significance of smooth terms:

edf Ref.df Chi.sq p-value
s(elevation)  2.933 3.147 1.344 0.7251
s(slope_steepness) 4.069 4.352 6.707 0.2205
s(wind_expo)  5.553 5.976 30.952 3.21e-05 ***
s(topo_wetness) 3.298 3.524 10.877 0.0101 *
s(sun_expo_Jan) 1.000 1.000 1.652 0.1987
s(sun_expo_Jul) 3.017 3.261 6.940 0.1216
s(pctg_A_MyrRal) 6.344 6.744 48.180 < 2e-16 ***
s(pctg_A_RhoBau) 6.959 7.219 196.059 < 2e-16 ***
s(pctg_A_AraHet) 6.733 7.307 71.051 < 2e-16 ***

Signif. codes: 0 “***0.001 “**' 0.01 “*”0.05‘”0.1°"1

R-sg.(adj) = 0.999 Deviance explained = 99.7%
-REML = 233.19 Scaleest.=1 n=49
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Duritopsis albocarinata counts versus macro-habitat variables
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