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under scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D 

Figure 3.4 Microwear images of Stegolophodon nasaiensis (M4732a1), as 
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seen under low-magnification microscope (×35); A. and B., and 

under scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 
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Figure 3.6 Bivariate plots of scratch versus pit counts for Stegolophodon 

nasaiensis. Data obtained from light microscope (MIC) and 
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ellipses (p = 0.95) on the centroid are indicated for extant 
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indicated by square markers. All images are occlusal view. Scale 
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seen under low-magnification microscope (×35); A. and B., and 

under scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 
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Figure 3.9 Microwear images of Stegolophodon cf. latidens (MMEL-3), as 

seen under low-magnification microscope (×35); A. and B., and 

under scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D 

Figure 3.10 Microwear images of Stegolophodon cf. latidens (MMEL-5), as 

seen under low-magnification microscope (×35); A. and B., and 
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applies to A., scale bar 0.4 m. applies to B. and C. Microwear 
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under scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D 

Figure 3.12 Bivariate plots of scratch versus pit counts for Stegolophodon cf. 

latidens. Data obtained from light microscope (MIC) and 
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ellipses (p = 0.95) on the centroid are indicated for extant 

browsers and grazers adjusted by sample size (extant data from 

Solounias and Semprebon, 2002) 

Figure 3.13 Stegolophodon cf. stegodontoides from Tha Chang sand pits, 

Chaloem Phra Kiat District, Nakhon Ratchasima Province. A = 

NM1-13 (left M3): B = RIN55 (right M2): C = RIN534 (right M3) 

Selected positions for microwear analyses are indicated by square 

markers. All images are occlusal view. Scale bar = 10 cm. applied 

to all 

Figure 3.14 Microwear images of Stegolophodon cf. stegodontoides (NM1-

13), as seen under low-magnification microscope (×35); A. and 
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B., and under scanning electron microscope (×65); C. Scale bar 

10.0 mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.15 Microwear images of Stegolophodon cf. stegodontoides (RIN55), 

as seen under low-magnification microscope (×35); A. and B., 

and under scanning electron microscope (×65); C. Scale bar 10.0 

mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.16 Microwear images of Stegolophodon cf. stegodontoides 

(RIN534), as seen under low-magnification microscope (×35); A. 

and B., and under scanning electron microscope (×65); C. Scale 

bar 10.0 mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.17 Bivariate plots of scratch versus pit counts for Stegolophodon cf. 

stegodontoides. Gaussian confidence ellipses (p = 0.95) on the 

centroid are indicated for extant browsers and grazers adjusted by 

sample size (extant data from Solounias and Semprebon, 2002) 

Figure 3.18 Tetralophodon cf. xiaolongtanensis from Chiang Muan coal 

mine, Chiang Muan District, Phayao Province. A = CMn2 (left 

M2): B = CMn5 (left M2): C = CMn6 (left M3): D = fragmented 

molar of CMn7. Selected positions for microwear analyses are 

indicated by square markers. All images are occlusal view. Scale 

bar = 10 cm. applied to all 

Figure 3.19 Microwear images of Tetralophodon cf. xiaolongtanensis 

(CMn2), as seen under low-magnification microscope (×35); A. 

and B., and under scanning electron microscope (×65); C. Scale 

bar 10.0 mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.20 Microwear images of Tetralophodon cf. xiaolongtanensis  

(CMn5), as seen under low-magnification microscope (×35); A. 
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and B., and under scanning electron microscope (×65); C. Scale 

bar 10.0 mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.21 Microwear images of Tetralophodon cf. xiaolongtanensis  

(CMn6), as seen under low-magnification microscope (×35); A. 

and B., and under scanning electron microscope (×65); C. Scale 

bar 10.0 mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D  

Figure 3.22 Microwear images of Tetralophodon cf. xiaolongtanensis  

(CMn7), as seen under low-magnification microscope (×35); A. 

and B., and under scanning electron microscope (×65); C. Scale 

bar 10.0 mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.23 Bivariate plots of scratch versus pit counts for Tetralophodon cf. 

xiaolongtanensis. Gaussian confidence ellipses (p = 0.95) on the 

centroid are indicated for extant browsers and grazers adjusted by 

sample size (extant data from Solounias and Semprebon, 2002) 

Figure 3.24 cf. Protanancus macinnesi from Tha Chang sand pits, Chaloem 

Phra Kiat District, Nakhon Ratchasima Province. A = NM1-17  

(left M3): B = NM1-9 (left M3): C = NM1-3 (right M3). Selected 

positions for microwear analyses are indicated by square markers. 

All images are occlusal view. Scale bar = 10 cm. applied to all 

Figure 3.25 Microwear images of Protanancus macinnesi  (NM1-17), as seen 

under low-magnification microscope (×35); A. and B., and under 

scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D  

Figure 3.26 Microwear images of Protanancus macinnesi  (NM1-9), as seen 

under low-magnification microscope (×35); A. and B., and under 
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scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D 

Figure 3.27 Microwear images of Protanancus macinnesi  (NM1-9), as seen 

under low-magnification microscope (×35); A. and B., and under 

scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D 

Figure 3.28 Bivariate plots of scratch versus pit counts for cf. Protanancus 

macinnesi. Gaussian confidence ellipses (p = 0.95) on the 

centroid are indicated for extant browsers and grazers adjusted by 

sample size (extant data from Solounias and Semprebon, 2002) 

Figure 3.29 Prodeinotherium pentapotamiae from Tha Chang sand pits, 

Chaloem Phra Kiat District, Nakhon Ratchasima Province. A = 

KHO (right mandible with P4 to M3): B = RIN15 (right mandible 

with M1 to M3). Selected positions for microwear analyses are 

indicated by square markers. All images are occlusal view. Scale 

bar = 10 cm. applied to all 

Figure 3.30 Microwear images of Prodeinotherium pentapotamiae (KHO), as 

seen under low-magnification microscope (×35); A. and B., and 

under scanning electron microscope (×65); C. Scale bar 10.0 mm. 

applies to A., scale bar 0.4 m. applies to B. and C. Microwear 

orientation; D 

Figure 3.31 Microwear images of Prodeinotherium pentapotamiae (RIN15), 

as seen under low-magnification microscope (×35); A. and B., 

and under scanning electron microscope (×65); C. Scale bar 10.0 

mm. applies to A., scale bar 0.4 m. applies to B. and C. 

Microwear orientation; D 

Figure 3.32 Bivariate plots of scratch versus pit counts for Prodeinotherium 

pentapotamiae. Gaussian confidence ellipses (p = 0.95) on the 
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centroid are indicated for extant browsers and grazers adjusted by 

sample size (extant data from Solounias and Semprebon, 2002) 

Figure 3.33 The orientation of microwear features; the dash-line showing the 

anterolingual-posterobuccal direction and the bold-line showing 

the anterobuccal-posterolingual direction 

Figure 4.1 Proposed age specification of Prodeinotherium pentapotamiae 

and cf. Protanancus macinnesi from microwear results 

Figure 4.2 The simple average angle of microwear orientation of each 

species. A = Stegolophodon nasaiensis (133°): B = 

Stegolophodon cf. latidens (90°): C = Stegolophodon cf. 

stegodontoides (80°): D = Tetralophodon cf. xiaolongtanensis 
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Figure 5.1 The summary of age of Miocene proboscidean fossils in Thailand 

from the dental microwear 
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