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INTRODUCTION

METHODS

DISCUSSION

- With high levels of in situ speciation, a long history of

D1: Our measures of head morphology cannot be
used to distinguish between genetic populations
- R2 scores, and p-values (both >0.05) couple with lack of

geographic isolation, and incredibly diverse biomes
(Fig.1a), Madagascar is considered a natural
laboratory for studying diversification of endemic
fauna[1]

evident population clusters in the PCA (Fig.3)

- Species boundaries in the Malagasy cat-eyed snake
(Madagascarophis colubrinus) are currently unclear,
but are important for understanding drivers of
speciation on the island[2]

- Genetic data suggests a population split in northern
Madagascar, a diversification hotspot (Fig.1b)

1: Select
morphologically
relevant fixed
landmarks (red) at
the intersection of
homologous scales

2: Photograph
dorsal head of all
preserved adult
specimens (N=48).
Place landmarks
using geomorph
package in R[3]

3: Perform Procrustes
superimposition of
landmarks. Create
shape variables using
PCA scores. Use
Discriminant Function
Analysis to classify
groups.

D2: Further study of ecologically relevant traits could
shed light on key characters to be used in
differentiating cryptic species
- Additional analyses on morphological data, such as body
size and tail length, could highlight differences in habitat
preference
- Further investigation into abiotic factors, such as forest
cover, could provide additional insight into population
signal that is undetectable using geometric morphometrics
alone
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Figure 1: (a) Major ecoregions of Madagascar. (b) Circles represent sampling
localities for specimens or tissues. Colors indicate genetically distinct
populations (Kuhn et al., unpublished)

HYPOTHESES
H1: Head shape will vary over geographic space
for M. colubrinus due to local variation in diet.
H2: If diet is ecologically relevant for maintaining
reproductive isolation, we will be able to predict
population identity using geometric morphometric
head shape data.

Figure 2: Procrustes alignment
of the collected landmarks after
adjusting for differences in size,
translation, and rotation.
Consensus shape indicated by
black dots, individual landmarks
are in grey.

Figure 3: Shape variables
represented as PCA score
colour-coded by population
identity. Thin plate spline grids in
top left and bottom right corners
show differences between each
specimen and the consensus
shape as distortions (a).

Model

R2

P-Value

Population

0.04

0.6

Distance

0.02

0.5

Table 1: Predictive strength of each model in identifying head shape and
statistical significance. As R2 values indicate random association, and our
p-values are >0.05, these correlations are not significant.
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