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Figure 0.1 – Tusks sparring between two male adult elephants during social play. Picture © 

J. Soppelsa.  

Figure 0.2 – (A) Trunk tip morphology of the African savannah elephant (Loxodonta 

africana) with two digital expansions that permits the precise pinch grip. (B) Trunk tip 

morphology of the Asian elephants (Elephas maximus) with one digital expansion; the grip 

usually involves curling of the trunk around an object. In Hoffman et al., 2004.  

Figure 0.3 – Males Asian elephants (Elephas maximus), African forest elephant (Loxodonta 

cyclotis) and African savannah elephant (Loxodonta africana). Pictures     © Dr Isura 

Wijayalath, © Richard Ruggiero/USFWS and © J. Soppelsa.  

Figure 0.4 – Distribution map of the African savannah elephant. © IUCN SSC African 

Elephant Specialist Group 2021, https://dx.doi.org/10.2305/IUCN.UK.2021-

2.RLTS.T181008073A204401095.en  

Figure 0.5 – Elephant’s trunk cross section showing the muscles distribution. In Wilson et 

al., 1991.  

Figure 0.6 – Precise grasp of a small branch with a pinch of the trunk tip. Picture © J. 

Soppelsa.  

Figure 0.7 – Typical habitats of the study sites in Etosha National Park (picture above) and 

Kruger National Park (picture below) where the data were collected. Pictures  © J. Soppelsa.

 

Figure 1.1 – Distribution of the elephant activities that may involve the trunk, combined with 

trunk use proportions and schematic behaviour within the activities. Distribution in water 

environment on 91 elephants, expressed in percentages.  

Figure 1.2 – Distribution of the time spent performing activities that may involve the trunk, 

per sex and in relation to the age of individuals. Distribution near the Pioneer Dam on 80 

elephants, expressed in percentages. This figure represents the different means and standard 

deviation of time spent in each activity, depending on the sex and the age of the elephants. 

Statistical analyses were limited to subadult and adult class ages. n.s. is for "not  significant".

 



 

Figure 1.3 – Distribution per sex and age of the time spent using the trunk in each activity. 

Distribution in water environment on 91 elephants, expressed in percentages. Statistical 

analyses were limited to subadult and adult class ages. n.s. is for not significant.  

Figure 2.1 – Illustration of the different grasping types: (A) the pinch performed with the 

fingers of the trunk tip, sometimes helped with a suction; (B) the wrap of the trunk around an 

item; (C) the torsion of the trunk to create a pressure point on the item.  

Figure 2.2 – Functional cutting of the parts of the trunk that can be used in the movements. 

The slice was based on the functional movements of the trunk. The first part represents the 

trunk tip. Picture © J. Soppelsa.  

Figure 2.3 – Correspondence Analysis of the relationship during the grasping between 

feeding grasping tasks and the social environment of the elephant, i.e. the number of elephants 

present in the immediate physical surroundings of the focal animal. The red arrows represent 

the three grasping tasks and the black arrows represent the different social environment in 

which the grasping was performed.  

Figure 2.4 – Multiple Correspondence Analysis plot of the variables significantly associated 

with the grasping type technique criterion, during the eating grasp task. Dots represent every 

eating grasp task performed by the observed elephants. The schematic shapes represent the 

different items grasped and the different parts of the trunk involved in the grasp (the coloured 

parts). Nominal categories of the grasping strategy criterion are displayed in text format, and 

nominal categories of grasping type can be visualised by the colour of the dots and coloured 

circles.  

Figure 2.5 – Multiple Correspondence Analysis plots of the variables significantly associate 

with the grasping strategy technique criterion, during the eating grasp task. Dots represent 

every eating grasp task performed by the observed elephants. The schematic shapes represent 

different tusk wear and different tusk sizes, and the crossed tusks the absence of tusks. 

Nominal categories of grasping strategy can be visualised by the colour of the dots and 

coloured circles.  

Figure 2.6 – Multiple Correspondence Analysis plots of the variables significantly associate 

with the grasping way technique criterion, during eating grasp task. Dots represent every 

eating grasp task performed by the observed elephants. The schematic shapes represent 

different tusk sizes, opening and symmetry, and the crossed tusks the absence of tusks. 

Nominal categories of grasping way can be visualised by the colour of the dots.  

Figure 2.7 – Multiple Correspondence Analysis plot of the variables significantly associate 

with the trunk parts technique criterion, during eating grasp task. Dots represent every eating 

grasp task performed by the observed elephants. The schematic shapes represent different 

items grasped. Nominal categories of the social environment (number of elephants around the 

focal animal) are displayed in text format, and nominal categories of trunk parts can be 

visualised by the colour of the dots.  
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Figure 2.8 – Cramer’V correlation values of the significant variable associations of the 

bundling grasp, the manipulation bundling and the cleaning grasp tasks.  

Appendix 2.2 – Cramer’V correlation indications of all the significant variable associations 

for the eating grasp task.  

Appendix 2.3 – Multiple Correspondence Analysis variables representation, for the eating 

grasp task.  

Appendix 2.7 – Multiple Correspondence Analysis plots of the variables significantly 

associates during the bundling grasp task. Dots represent every eating grasp task performed 

by the observed elephants. The schematic shapes represent different trunk parts and tusks 

morphologies, and the crossed tusks the absence of tusks. Nominal categories of the grasping 

type and strategy can be visualised by the colour of the dots and the coloured circles.  

Appendix 2.8 – Multiple Correspondence Analysis plots of the variables significantly 

associates during the cleaning grasp task. Dots represent every eating grasp task performed 

by the observed elephants. The schematic shapes represent different trunk parts, items and 

tusks presence, and the crossed tusks the absence of tusks. Nominal categories of the grasping 

type and way can be visualised by the colour of the dots and the coloured circles.  

Appendix 2.9 – Multiple Correspondence Analysis plots of the variables significantly 

associates during the play grasp task. Dots represent every play grasp task performed by the 

observed elephants. The schematic shapes represent different tusk wear. Nominal categories 

of the item grasped can be visualised by the colour of the dots.  

Figure 3.1 – Illustrations of the observed elephant tusks symmetry, opening, curvature and 

size modalities (tusk presence and tusk fracture not illustrated).  

Figure 3.1 – Barplots of the adult elephants’ tusks profiles in the Kruger Park and the Etosha 

Park. The different tusks profile criteria studied are the tusk presence (A), the left (B) and 

right tusk opening (C), the tusk symmetry (D), the tusk break (E), the tusk curvature (F) and 

the left (G) and right tusk size (H).  

Figure 3.2 – Barplots of trunk eating grasp technique modalities used by adult individuals for 

grasping grasses in the Kruger Park and the Etosha Park. The modalities studied are the 

grasping type (A), the grasping way (B) and the trunk parts used (C).  

Figure 3.3 – Barplots of trunk eating grasp technique modalities used by adult individuals for 

grasping small branches in the Kruger Park and the Etosha Park. The modalities studied are 

the grasping type (A), the grasping way (B) and the trunk parts used (C).  

Figure 3.4 – Barplots of trunk bundling grasp technique modalities used by adult individuals 

for grasping grasses in the Kruger Park and the Etosha Park. The modalities studied are the 

grasping type (A), the grasping way (B) and the trunk parts used (C).  
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Figure 3.5 – Barplots of trunk bundling manipulation technique modalities used by adult 

individuals for grasping grasses in the Kruger Park and the Etosha Park. The modalities 

studied are the grasping type (A), the grasping way (B) and the trunk parts used (C).  

Figure 3.6 – Barplots of trunk eating grasp technique modalities used by juvenile individuals 

for grasping grasses in the Kruger Park and the Etosha Park. The modalities studied are the 

grasping type (A), the grasping way (B) and the trunk parts used (C).  

Figure 4.1 – The materials and methods used for the experiments. (A) Examples of food items 

used for the experiment. Here we presented to the elephant five types of items: carrot, flat 

apple slice, two centimetre side-length celery cube, four centimetre side-length sweet potato 

cube and eight centimetre side-length celery cube, with a repeatability of four for each. (B) 

Three of the six African savannah elephants (Loxodonta africana) of the ZooParc of Beauval. 

(C) The double box system used to film the experiment. It is a double transparent box inlay 

in one another, the first one contains the camera and polystyrene to maintain it, and the second 

one had a hole at its bottom for the lens of the camera. (D) The items were put down on the 

transparent top of the second box and carried in front of the animal. (E) Example of a 

screenshot of a four-centimetre side-length food cube just before grasp, in order to take the 

print of the distal part of the trunk. (F) Example of a trunk tip contouring during a grasp. The 

red dot corresponds to the anatomical landmark at the top of the trunk tip, and the 100 orange 

dots correspond to the sliding semi-landmarks around the outlines of the distal part. Pictures 

© M. Lefeuvre and © C. Cornette.  

Figure 4.2 – Canonical Variate Analysis visualisation of five elephant trunk tip shapes during 

food grasp. Each point represents a grasp, each colour an individual, and each end of the axis 

the maximum (red) and minimum (blue) distal part shapes.  

Figure 4.3 – Mahalanobis distance plots paired with thin plate splines deformation 

visualisations (vectors field deformations and isolines deformations) of trunk tip according to 

the object grasp, for M’Kali. These Mahalanobis distance plots show through discriminant 

space the similarity between the different distal shapes obtained per object. The Thin Plate 

Splines deformations specify where and how the differences in form are on the distal shapes. 

Red parts of the isolines deformations reveal where the distal shapes change the most, and the 

blue parts where they change the least. Arrows on the vectors field deformations show in 

which direction the deformations occur.  

Figure 4.4 – Mahalanobis distance plots paired with thin plate splines deformation 

visualisations (vectors field deformations and isolines deformations) of trunk tip according to 

the object grasp, for Juba. These Mahalanobis distance plots show through discriminant space 

the similarity between the different distal shapes obtained per object. The Thin Plate Splines 

deformations specify where and how the differences in form are on the distal shapes. Red 

parts of the isolines deformations reveal where the distal shapes change the most, and blue 

parts where they change the least. Arrows on the vectors field deformations show in which 

direction the deformations occur.  
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Figure 4.5 – Mahalanobis distance plots paired with thin plate splines deformation 

visualisations (vectors field deformations and isolines deformations) of trunk tip according to 

the object grasp, for Marjorie. These Mahalanobis distance plots show through discriminant 

space the similarity between the different distal shapes obtained per object. The Thin Plate 

Splines deformations specify where and how the differences in form are on the distal shapes. 

Red parts of the isolines deformations reveal where the distal shapes change the most, and the 

blue parts where they change the least. Arrows on the vectors field deformations show in 

which direction the deformations occur.  

Figure 4.6 – Number of failures along the grasping per individual and object. The x-axes 

correspond to all the grasping perform over time by an individual, with all the objects. As we 

introduce the objects to the elephants one after the other each week, each object first grasp 

numbers then depends on when the elephant was first introduces to the object in its attempts. 

The y-axes represent the number of failures before a successful grasp, namely when the trunk 

hit the box but missed the food. The straight lines show these number of failure tendency 

along the attempts and per object, for each individual.  

Appendix 4.1 – Experimental design video visualisation (hyperlink). Example film of 

grasping behaviour obtain during the experiment, including a visualisation of the landmark 

and semilandmarks hanging on the trunk tip.  

Appendix 4.2 – Distal shape trajectories for the apple. Supplementary figure linked with 

Figure 7.  

Appendix 4.3 – Distal shape trajectories for the carrot. Supplementary figure linked with 

Figure 7.  

Appendix 4.4 – Distal shape trajectories for the large cube. Supplementary figure linked with 

Figure 7.  

Appendix 4.5 – Distal shape trajectories for the small cube. Supplementary figure linked with 

Figure 7.  



 

 



 



Figure 0.1 – Tusks sparring between two male adult elephants during social play. Picture 

© J. Soppelsa. 



Figure 0.2 – (A) Trunk tip morphology of the African 

savannah elephant (Loxodonta africana) with two digital 

expansions that permits the precise pinch grip. (B) Trunk 

tip morphology of the Asian elephants (Elephas maximus) 

with one digital expansion; the grip usually involves 

curling of the trunk around an object. In Hoffman et al., 

2004. 



Figure 0.3 – Males Asian elephants (Elephas maximus), African forest elephant (Loxodonta 

cyclotis) and African savannah elephant (Loxodonta africana). Pictures © Dr Isura 

Wijayalath, © Richard Ruggiero/USFWS and © J. Soppelsa. 





′



Figure 0.4 – Distribution map of the African savannah 

elephant. © IUCN SSC African Elephant Specialist 

Group 2021, https://dx.doi.org/10.2305/IUCN.UK.202 

1–2.RLTS.T181008073A204401095.en 



Figure 0.5 – Elephant’s trunk cross section showing the 

muscles distribution. In Wilson et al., 1991. 





Figure 0.6 – Precise grasp of a small branch with 

a pinch of the trunk tip. Picture © J. Soppelsa. 
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Figure 0.7 – Typical habitats of the study sites in Etosha National Park (picture 

above) and Kruger National Park (picture below) where the data were collected. 

Pictures © J. Soppelsa. 

 





 

 

 

 



 













  



Table 1.1 – Categories of elephant activities that may involve the use of the trunk. 

Every behaviour in each activity was described by Poole and Granli (2021) and 

Lefeuvre and collaborators (2020). 

 





Table 1.2 – Sex and age distribution of the 91 observed elephants. 





Figure 1.1 – Distribution of the elephant activities that may involve the trunk, combined 

with trunk use proportions and schematic behaviour within the activities. Distribution in 

water environment on 91 elephants, expressed in percentages. 





Figure 1.2 – Distribution of the time spent performing activities that may involve the trunk, per sex and 

in relation to the age of individuals. Distribution near the Pioneer Dam on 80 elephants, expressed in 

percentages. This figure represents the different means and standard deviation of time spent in each 

activity, depending on the sex and the age of the elephants. Statistical analyses were limited to subadult 

and adult class ages. n.s. is for not significant. 



 



Figure 1.3 – Distribution per sex and age of the time spent using the trunk in each activity. Distribution 

in water environment on 91 elephants, expressed in percentages. Statistical analyses were limited to 

subadult and adult class ages. n.s. is for not significant. 









Appendix 1.1 – Details per sex of the film duration variations. Every duration is expressed in 

seconds. 







 





 

 









Table 2.1 – Main grasping and manipulation tasks performed by the elephants. 



Figure 2.1 – Illustration of the different grasping types: (A) the pinch 

performed with the fingers of the trunk tip, sometimes helped with a 

suction; (B) the wrap of the trunk around an item; (C) the torsion of 

the trunk to create a pressure point on the item. © R. Cornette and J. 

Soppelsa. 



; 

 



Figure 2.2 – Functional cutting of the parts of the 

trunk that can be used in the movements. The slice was 

based on the functional movements of the trunk. The 

first part represents the trunk tip. Picture © J. 

Soppelsa. 







Figure 2.3 – Correspondence Analysis of the relationship during the grasping between feeding 

grasping tasks and the social environment of the elephant, i.e. the number of elephants present in 

the immediate physical surroundings of the focal animal. The red arrows represent the three 

grasping tasks and the black arrows represent the different social environment in which the 

grasping was performed. 



Table 2.2 – Significant Pearson’s Chi-square results of different variable associations, for 

the eating grasp task. The p-values were corrected with a Bonferroni procedure. 



 



Figure 2.4 – Multiple Correspondence Analysis plot of the variables significantly associated with the 

grasping type technique criterion, during the eating grasp task. Dots represent every eating grasp task 

performed by the observed elephants. The schematic shapes represent the different items grasped and 

the different parts of the trunk involved in the grasp (the coloured parts). Nominal categories of the 

grasping strategy criterion are displayed in text format, and nominal categories of grasping type can 

be visualised by the colour of the dots and coloured circles. 





Figure 2.5 – Multiple Correspondence Analysis plots of the variables significantly 

associate with the grasping strategy technique criterion, during the eating grasp task. 

Dots represent every eating grasp task performed by the observed elephants. The 

schematic shapes represent different tusk wear and different tusk sizes, and the 

crossed tusks the absence of tusks. Nominal categories of grasping strategy can be 

visualised by the colour of the dots and coloured circles. 



Figure 2.6 – Multiple 

Correspondence 

Analysis plots of the 

variables significantly 

associate with the 

grasping way technique 

criterion, during eating 

grasp task. Dots 

represent every eating 

grasp task performed by 

the observed elephants. 

The schematic shapes 

represent different tusk 

sizes, opening and 

symmetry, and the 

crossed tusks the 

absence of tusks. 

Nominal categories of 

grasping way can be 

visualised by the colour 

of the dots. 



Figure 2.7 – Multiple Correspondence Analysis plot of the variables significantly associate with the 

trunk parts technique criterion, during eating grasp task. Dots represent every eating grasp task 

performed by the observed elephants. The schematic shapes represent different items grasped. 

Nominal categories of the social environment (number of elephants around the focal animal) are 

displayed in text format, and nominal categories of trunk parts can be visualised by the colour of the 

dots. 



Figure 2.8 – Cramer’V correlation values of the significant variable associations of the 

bundling grasp, the manipulation bundling and the cleaning grasp tasks. 















 





Appendix 2.1 – Social environment distribution of the 32 observed elephants. 

Appendix 2.2 – Cramer’V correlation indications of all the significant 

variable associations for the eating grasp task. 



Appendix 2.3 – Multiple Correspondence Analysis variables representation, for the eating grasp task. 



Appendix 2.4 – Significant Pearson’s Chi-square results of different variable 

associations for the bundling grasp task. The p-values were corrected with a Bonferroni 

procedure. 

Appendix 2.5 – Significant Pearson’s Chi-square results of different variable 

associations for the bundling manipulation task. The p-values were corrected with a 

Bonferroni procedure. 



Appendix 2.6 – Significant Pearson’s Chi-square results of different variable 

associations for the cleaning grasp task. The p-values were corrected with a Bonferroni 

procedure. 



Appendix 2.7 – Multiple Correspondence Analysis plots of the variables significantly associates during the bundling grasp task. Dots represent every eating 

grasp task performed by the observed elephants. The schematic shapes represent different trunk parts and tusks morphologies, and the crossed tusks the absence 

of tusks. Nominal categories of the grasping type and strategy can be visualised by the colour of the dots and the coloured circles. 



Appendix 2.8 – Multiple Correspondence Analysis plots of the variables significantly associates during the cleaning grasp task. Dots represent every eating 

grasp task performed by the observed elephants. The schematic shapes represent different trunk parts, items and tusks presence, and the crossed tusks the absence 

of tusks. Nominal categories of the grasping type and way can be visualised by the colour of the dots and the coloured circles. 



Appendix 2.9 – Multiple Correspondence Analysis plots of the variables significantly associates during the play grasp task. Dots represent every play grasp 

task performed by the observed elephants. The schematic shapes represent different tusk wear. Nominal categories of the item grasped can be visualised by the 

colour of the dots. 



 
 

 

 



 
 



 
 

 



 
 



 



 

 

 



 

 



 



 



 

Figure 3.1 – Illustrations of the observed elephant tusks symmetry, opening, curvature and 

size modalities (tusk presence and tusk fracture not illustrated). 



 

Table 3.1 – Sex and age distribution of the observed elephants which 

performed grasping and/or manipulation with their trunk. 



 

Table 3.2 – Main grasping and manipulation tasks performed by the elephants from Kruger 

and Etosha National Parks. 



 

 

 



 

 



 



 

Figure 3.1 – Barplots of the adult elephants’ tusks profiles in the Kruger Park and the Etosha Park. 

The different tusks profile criteria studied are the tusk presence (A), the left (B) and right tusk opening 

(C), the tusk symmetry (D), the tusk break (E), the tusk curvature (F) and the left (G) and right tusk 

size (H). 



 



 
 

 

 

 

 

 

 

 

 

 

 
 

Figure 3.2 – Barplots of trunk eating grasp technique modalities used by adult individuals for grasping grasses in the Kruger Park and the 

Etosha Park. The modalities studied are the grasping type (A), the grasping way (B) and the trunk parts used (C). 

 
 

Figure 3.3 – Barplots of trunk eating grasp technique modalities used by adult individuals for grasping small branches in the Kruger Park 

and the Etosha Park. The modalities studied are the grasping type (A), the grasping way (B) and the trunk parts used (C). 



 



 

 

Figure 3.5 – Barplots of trunk bundling manipulation technique modalities used by adult individuals for grasping grasses 

in the Kruger Park and the Etosha Park. The modalities studied are the grasping type (A), the grasping way (B) and the 

trunk parts used (C). 

Figure 3.4 – Barplots of trunk bundling grasp technique modalities used by adult individuals for grasping grasses in 

the Kruger Park and the Etosha Park. The modalities studied are the grasping type (A), the grasping way (B) and the 

trunk parts used (C). 



 

 

Figure 3.6 – Barplots of trunk eating grasp technique modalities used by juvenile individuals for grasping grasses in the Kruger Park and the 

Etosha Park. The modalities studied are the grasping type (A), the grasping way (B) and the trunk parts used (C). 



 



 



 

 

 



 



 



 



 



 



 



 

 



 



 



 



 



 

Figure 4.1 – The materials and methods used for the experiments. (A) Examples of food items 

used for the experiment. Here we presented to the elephant five types of items: carrot, flat apple 

slice, two centimetre side-length celery cube, four centimetre side-length sweet potato cube and 

eight centimetre side-length celery cube, with a repeatability of four for each. (B) Three of the 

six African savannah elephants (Loxodonta africana) of the ZooParc of Beauval. (C) The double 

box system used to film the experiment. It is a double transparent box inlay in one another, the 

first one contains the camera and polystyrene to maintain it, and the second one had a hole at its 

bottom for the lens of the camera. (D) The items were put down on the transparent top of the 

second box and carried in front of the animal. (E) Example of a screenshot of a four-centimetre 

side-length food cube just before grasp, in order to take the print of the distal part of the trunk. 

(F) Example of a trunk tip contouring during a grasp. The red dot corresponds to the anatomical 

landmark at the top of the trunk tip, and the 100 orange dots correspond to the sliding semi-

landmarks around the outlines of the distal part. Pictures © M. Lefeuvre and © C. Cornette. 



 

Table 4.1 – Subjects characteristics. These characteristics include the name of the 

elephants, their sex, age, hierarchical rank, origin and physical particularities. 



 

Table 4.2 – Dimensions of the food items grasped by 

the elephants. Dimensions in millimetres. 



 



 

 



 

Table 4.3 – Number of grasping attempts per individual and per food item. All 

these grasping were included in the analyses. 



 

Table 4.4 – Results of the variance analyses MANOVA performed on all 

the individuals trunk tip shapes just before a grasp and some variables. 



 

Figure 4.2 – Canonical Variate Analysis visualisation of five elephant trunk tip shapes 

during food grasp. Each point represents a grasp, each colour an individual, and each end 

of the axis the maximum (red) and minimum (blue) distal part shapes. 



 

Table 4.5 – Results of the variance analyses MANOVA performed per individuals on the 

trunk tip shapes just before a grasp according to objects. 



 

Figure 4.3 – Mahalanobis distance plots paired with thin plate splines deformation 

visualisations (vectors field deformations and isolines deformations) of trunk tip according 

to the object grasp, for M’Kali. These Mahalanobis distance plots show through 

discriminant space the similarity between the different distal shapes obtained per object. 

The Thin Plate Splines deformations specify where and how the differences in form are on 

the distal shapes. Red parts of the isolines deformations reveal where the distal shapes 

change the most, and the blue parts where they change the least. Arrows on the vectors field 

deformations show in which direction the deformations occur. 



 



 

Figure 4.4 – Mahalanobis distance plots paired with thin plate splines deformation 

visualisations (vectors field deformations and isolines deformations) of trunk tip according 

to the object grasp, for Juba. These Mahalanobis distance plots show through discriminant 

space the similarity between the different distal shapes obtained per object. The Thin Plate 

Splines deformations specify where and how the differences in form are on the distal shapes. 

Red parts of the isolines deformations reveal where the distal shapes change the most, and 

the blue parts where they change the least. Arrows on the vectors field deformations show 

in which direction the deformations occur. 



 

Figure 4.5 – Mahalanobis distance plots paired with thin plate splines deformation 

visualisations (vectors field deformations and isolines deformations) of trunk tip according 

to the object grasp, for Marjorie. These Mahalanobis distance plots show through 

discriminant space the similarity between the different distal shapes obtained per object. 

The Thin Plate Splines deformations specify where and how the differences in form are on 

the distal shapes. Red parts of the isolines deformations reveal where the distal shapes 

change the most, and the blue parts where they change the least. Arrows on the vectors field 

deformations show in which direction the deformations occur. 



 



 

Table 4.6 – Mean of number of failures per individuals and per objects for all the grasping 

attempts. The mean number of failures before a successful grasp, for each individual and 

for each object, on all grasping attempts, were calculated and are presented in this table. 



 



 

Figure 4.6 – Number of failures along the grasping per individual and object. The x-axes correspond 

to all the grasping perform over time by an individual, with all the objects. As we introduce the objects 

to the elephants one after the other each week, each object first grasp number then depends on when 

the elephant was first introduces to the object in its attempts. The y-axes represent the number of 

failures before a successful grasp, namely when the trunk hit the box but missed the food. The straight 

lines show these number of failure tendency along the attempts and per object, for each individual. 

 



 

Figure 4.7 – Distal shapes trajectories of all the individuals when grasping a medium cube. 



 



 



 



 

Appendix 4.1 – Experimental design video visualisation (hyperlink). Example film of 

grasping behaviour obtain during the experiment, including a visualisation of the landmark 

and semilandmarks hanging on the trunk tip. 

https://doi.org/10.7717/peerj.13108/supp-1


 

Appendix 4.2 – Distal shape trajectories for the apple. Supplementary figure linked with 

Figure 7. 



 

Appendix 4.3 – Distal shape trajectories for the carrot. Supplementary figure linked with 

Figure 7. 



 

Appendix 4.4 – Distal shape trajectories for the large cube. Supplementary figure linked 

with Figure 7. 



 

Appendix 4.5 – Distal shape trajectories for the small cube. Supplementary figure linked 

with Figure 7. 



 



 

 



 























 



















 















































 




