Microwear (DMTA)

Concerning microwear, we conducted generalized linear mixed models (GLMMs) for five response variables, corresponding to the classic DMTA parameters were modelled:  Anisotropy (epLsar), Complexity (Asfc), FTfv (fine textural fill-volume), HAsfc9 and HAsfc81 (heterogeneities of the complexity). 

Models were built using a modified version of the script from Arman et al. (2019). We selected Gaussian family to study our response variables. Model construction followed a bottom-up approach as described in the main text, and model selection is based on the lowest AIC score (Akaike’s Information Criterion). This resulted in 91 models were compared across the five response variables (see electronic supplementary material, S3).

Law used = Gaussian
Anisotropy (epLsar), Complexity (Asfc), FTfv, HAsfc9, HAsfc81
Function of 1|Specimen, Species, Facet, Sand.preparation, Tooth, Position, Side, Wear
Interactions taken into account Species * Facet * Sand.preparation

Anisotropy
Over-dispersion

Fixed effects: Anisotropy ~ Species * Sand.Preparation * Facet
	
	Value
	Std.Error
	DF
	t-value
	p-value
	

	(Intercept)
	0.003359771
	0.000447624
	76
	7.505796
	0
	

	Pr. douvillei
	-0.000571651
	0.000616087
	76
	-0.927874
	0.3564
	

	H. beonense
	-0.000414771
	0.00079903
	76
	-0.519094
	0.6052
	

	B. brachypus
	-0.000933439
	0.000793227
	76
	-1.176762
	0.243
	

	Sand-prepared
	-0.000948065
	0.000585866
	76
	-1.618228
	0.1098
	

	Shearing
	0.002280934
	0.000589385
	37
	3.870023
	0.0004
	**

	Pr. douvillei * Sand prepared
	0.000490482
	0.000850533
	76
	0.576675
	0.5659
	

	H. beonense * Sand prepared
	-0.000541935
	0.001447608
	76
	-0.374366
	0.7092
	

	B. brachypus * Sand prepared
	0.000391733
	0.001100074
	76
	0.356097
	0.7228
	

	Pr. douvillei * Shearing
	-0.002503029
	0.001049318
	37
	-2.385385
	0.0223
	*

	H. beonense * Shearing
	-0.001479293
	0.001199662
	37
	-1.233091
	0.2253
	

	B. brachypus * Shearing
	-0.002989907
	0.00103668
	37
	-2.884118
	0.0065
	**

	Sand prepared * Shearing
	-0.002437932
	0.000805677
	37
	-3.025943
	0.0045
	**

	Pr. douvillei * Sand prepared * Shearing
	0.002725434
	0.001362276
	37
	2.000648
	0.0528
	.

	H. beonense * Sand prepared * Shearing
	0.001511290
	0.002384045
	76
	0.633918
	0.528
	

	B. brachypus * Sand prepared * Shearing
	0.004903097
	0.001571069
	37
	3.120867
	0.0035
	**




Correction for over-dispersion
	
	Estimate
	Std. Error
	t value

	(Intercept)
	3.36E-03
	5.40E-07
	8.02

	Speciesdouvillei
	-5.72E-04
	7.43E-07
	-0.99

	Speciesbeonense
	-4.15E-04
	9.64E-07
	-0.56

	Speciesbrachypus
	-9.33E-04
	9.57E-07
	-1.26

	Sand.preparationYes
	-9.48E-04
	7.07E-07
	-1.73

	FacetShearing
	2.28E-03
	7.11E-07
	4.13

	Speciesdouvillei:Sand.preparationYes
	4.90E-04
	1.03E-06
	0.62

	Speciesbeonense:Sand.preparationYes
	-5.42E-04
	1.75E-06
	-0.40

	Speciesbrachypus:Sand.preparationYes
	3.92E-04
	1.33E-06
	0.38

	Speciesdouvillei:FacetShearing
	-2.50E-03
	1.27E-06
	-2.55

	Speciesbeonense:FacetShearing
	-1.48E-03
	1.45E-06
	-1.32

	Speciesbrachypus:FacetShearing
	-2.99E-03
	1.25E-06
	-3.08

	Sand.preparationYes:FacetShearing
	-2.44E-03
	9.72E-07
	-3.23

	Speciesdouvillei:Sand.preparationYes:FacetShearing
	2.73E-03
	1.64E-06
	2.14

	Speciesbeonense:Sand.preparationYes:FacetShearing
	1.51E-03
	2.88E-06
	0.68

	Speciesbrachypus:Sand.preparationYes:FacetShearing
	4.90E-03
	1.90E-06
	3.33




Species: No significant differences compared to Pl. mirallesi
Pairwise comparisons did not highlight any significant differences by species
Sand.prep: No significant differences in anisotropy for sand-prepared specimens
Facet: shearing facet higher anisotropy
Interactions:
· Pr. douvillei * Shearing and B. brachypus * Shearing have lower anisotropy than Pl. mirallesi * Shearing
· Sand prepared * Shearing has lower anisotropy

Complexity
Over-dispersion

Fixed effects: Complexity ~ Species + Sand.preparation + Facet 
                         Value Std.Error DF   t-value p-value
(Intercept)          1.3577967 0.2838290 80  4.783855  0.0000
Speciesdouvillei     0.6097227 0.3239388 80  1.882216  0.0634
Speciesbeonense     -0.0492834 0.5001305 80 -0.098541  0.9217
Speciesbrachypus     0.3063367 0.4124543 80  0.742717  0.4598
Sand.preparationYes  1.0119596 0.2798327 80  3.616303  0.0005
FacetShearing       -0.8348789 0.2691643 43 -3.101745  0.0034


Correction for over-dispersion
                     Estimate Std. Error   t value  Pr(>|z|) z value
(Intercept)          1.357796   0.384368  4.899146  0.000412    3.53
Speciesdouvillei     0.609723   0.438686  1.927578  0.164564    1.39
Speciesbeonense     -0.049283   0.677289 -0.100916  0.941993   -0.07
Speciesbrachypus     0.306337   0.558556  0.760617  0.583387    0.55
Sand.preparationYes  1.011960   0.378956  3.703457  0.007576    2.67
FacetShearing       -0.834879   0.364509 -3.176495  0.021997   -2.29

Species: Nearly significant differences between Pr. douvillei (higher values) and Pl. mirallesi
Pairwise comparisons did not highlight any significant differences by species
Sand.prep specimens display higher complexities
Shearing facets have lower complexities


Ftfv
Over-dispersion


Fixed effects: FTFV ~ Species * Facet + Tooth + Position 
	
	Value
	Std.Error
	DF
	t-value
	p-value
	

	(Intercept)
	55655.86000
	3621.128
	79
	15.369757
	0.0000
	

	Speciesdouvillei
	2286.55000
	4500.316
	79
	0.508087
	0.6128
	

	Speciesbeonense
	-11630.05000
	6832.717
	79
	-1.702112
	0.0927
	.

	Speciesbrachypus
	4251.91000
	5977.436
	79
	0.711326
	0.4790
	

	FacetShearing
	-21629.15000
	4283.5
	38
	-5.049411
	0.0000
	**

	ToothM1
	-4267.77000
	4184.836
	38
	-1.019818
	0.3143
	

	ToothM3
	-12315.35000
	4489.842
	38
	-2.742937
	0.0092
	**

	ToothM
	-15070.90000
	8724.811
	79
	-1.727361
	0.0880
	.

	PositionUpper
	-7291.06000
	3450.284
	79
	-2.113178
	0.0377
	*

	Speciesdouvillei:FacetShearing
	8738.71000
	7096.566
	38
	1.231400
	0.2257
	

	Speciesbeonense:FacetShearing
	21738.76000
	10781.602
	38
	2.016283
	0.0509
	.

	Speciesbrachypus:FacetShearing
	-8704.52000
	8291.467
	38
	-1.049816
	0.3004
	




Correction for over-dispersion
	
	Estimate
	Std. Error
	t value

	(Intercept)
	5.57E+04
	4.82E+07
	16.10

	Speciesdouvillei
	2.29E+03
	5.99E+07
	0.53

	Speciesbeonense
	-1.16E+04
	9.09E+07
	-1.79

	Speciesbrachypus
	4.25E+03
	7.95E+07
	0.75

	FacetShearing
	-2.16E+04
	5.70E+07
	-5.30

	ToothM1
	-4.27E+03
	5.57E+07
	-1.07

	ToothM3
	-1.23E+04
	5.97E+07
	-2.88

	ToothM
	-1.51E+04
	1.16E+08
	-1.81

	PositionUpper
	-7.29E+03
	4.59E+07
	-2.22

	Speciesdouvillei:FacetShearing
	8.74E+03
	9.44E+07
	1.29

	Speciesbeonense:FacetShearing
	2.17E+04
	1.43E+08
	2.12

	Speciesbrachypus:FacetShearing
	-8.70E+03
	1.10E+08
	-1.10



Species: Nearly significant differences between B. brachypus (lower values) and Pl. mirallesi
Pairwise comparisons did not highlight any significant differences by species
Facet: Shearing facet have significantly lower FTfv
Tooth: M3 and M have significantly lower FTfv than M2
Position: Upper teeth have significantly lower FTfv

HAsfc9
No over-dispersion

Fixed effects: H9 ~ Species + Sand.Preparation
                    Estimate Std. Error t value
(Intercept)         0.250432   0.035942   6.968
Speciesdouvillei    0.062284   0.044740   1.392
Speciesbeonense     0.002902   0.069722   0.042
Speciesbrachypus    0.012542   0.055494   0.226
Sand.preparationYes 0.102532   0.038674   2.651

Species: no significant differences
Pairwise comparisons did not highlight any significant differences by species
Sand.prep: sand prepared specimens have higher HAsfc9

HAsfc81
No over-dispersion

Fixed effects: H81 ~ Species + Sand.Preparation
                    Estimate Std. Error t value
(Intercept)          0.46901    0.09042   5.187
Speciesdouvillei     0.21652    0.10973   1.973
Speciesbeonense      0.04047    0.16692   0.242
Speciesbrachypus     0.02281    0.15036   0.152
Sand.preparationYes  0.24267    0.09627   2.521

Species: Pr. douvillei has higher HAsfc81 than Pl. mirallesi
Pairwise comparisons did not highlight any significant differences by species
Sand.prep: sand prepared specimens have higher HAsfc81


BIC ranking differences
· Anisotropy, HAsfc9 and HAsfc81: best candidate model is 1|Specimen alone
· Complexity: less factors in BIC-selected model (Species + (1|Specimen) + Sand.preparation + Facet)
· FTFV: less factors in BIC-selected model (Species + (1|Specimen) + Facet)

Mesowear

Concerning mesowear, we conducted generalized linear mixed models (GLMMs) for three response variables ScoreA (Winkler and Kaiser, 2011), ScoreB (Fortelius and Solounias, 2000; Rivals and Semprebon, 2006), and Ruler (Mihlbachler et al., 2011). We modified the dataset by excluding specimens of B. brachypus, as only two teeth were analyzed, and teeth with locus not identified, which left 19 teeth for H. beonense, 68 for Pr. douvillei, and 68 for Pl. mirallesi.

Models were built using a modified version of the script from Arman et al. (2019). We selected Poisson (or quasi-Poisson) family to study our response variables (modified if necessary; e.g., rounded or addition of 1 to avoid null values). Model construction followed a bottom-up approach as described in the main text and model selection is based on the lowest AIC score (Akaike’s Information Criterion). This resulted in 63 models being compared across the three response variables (see electronic supplementary material, S4). After selecting the best model (lowest AIC, highest cvr2; more variables if tie), we checked for over-dispersion (estimated through the ratio of deviance and degrees of freedom) and corrected the model by using quasi-Poisson law with the MASS package. Results with correction for over-dispersion (quasi Poisson) if necessary are detailed below.

Law used = Poisson / Quasi-Poisson
ScoreA, ScoreB, Ruler
Function of 1|Specimen, Species, Tooth, Cusp, Category, Side, Wear, Ontogeny
Interactions taken into account Species * Ontogeny and Species * Category

Score A
Over dispersion

Fixed effects: ScoreA ~ Species + Cusp + Tooth + Ontogeny + Category
                 Estimate Std. Error z value Pr(>|z|)    
(Intercept)       1.83224    0.09041  20.265  < 2e-16 ***
Speciesdouvillei  0.13812    0.10582   1.305    0.192    
Speciesbeonense  -0.02530    0.14544  -0.174    0.862    
CuspSharp        -0.29583    0.04243  -6.972 3.13e-12 ***
ToothM1           0.41002    0.06320   6.488 8.73e-11 ***
ToothM3           0.27337    0.06524   4.190 2.79e-05 ***
ToothD3           0.86281    0.19110   4.515 6.33e-06 ***
ToothD4           0.71553    0.16435   4.354 1.34e-05 ***
OntogenySubadult -0.79499    0.16635  -4.779 1.76e-06 ***
OntogenyJuvenile -0.98071    0.24458  -4.010 6.08e-05 ***
CategoryPermanent 0.05218    0.10666   0.489    0.625



Correction for over-dispersion
                      Value  Std.Error  DF   t-value p-value
(Intercept)       1.8540520 0.09250517 233 20.042685  0.0000
Speciesdouvillei  0.1386240 0.10641989 233  1.302613  0.1940
Speciesbeonense  -0.0197800 0.14592003  64 -0.135554  0.8926
CuspSharp        -0.2960383 0.04682845 233 -6.321762  0.0000
ToothM1           0.4066876 0.06914498 233  5.881665  0.0000
ToothM3           0.2793370 0.07092166 233  3.938670  0.0001
ToothD3           0.8424671 0.20799796 233  4.050363  0.0001
ToothD4           0.7079368 0.17894724 233  3.956120  0.0001
OntogenySubadult -0.7827427 0.17542086 233 -4.462084  0.0000
OntogenyJuvenile -0.9567044 0.25486472  64 -3.753773  0.0004
CategoryPermanent  0.1215084 0.1079409 237  1.125693  0.2614

Species: No species differences in mesowear
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Cusp: Paracone scoring gave significantly bigger scoreA
Tooth: M1, M3, D3, D4 had greater mean scores than M2
Pairwise comparisons also suggested that D3 had a higher ScoreA than M3 (p-value = 0.039)
Ontogeny effect: subadults and juveniles have significantly lower scoreA than adults
Pairwise comparisons did not show differences between subadults and juveniles in ScoreA
Category: No significant differences in ScoreA between milk and permanent teeth


ScoreB
Over dispersion

Fixed effects: ScoreB ~ Species + Tooth + Cusp + Ontogeny + Category 
                 Estimate Std. Error z value Pr(>|z|)    
(Intercept)       0.58450    0.10766   5.429 5.67e-08 ***
Speciesdouvillei  0.06349    0.09617   0.660  0.50913    
Speciesbeonense  -0.08427    0.14533  -0.580  0.56201    
CuspSharp        -0.21568    0.08325  -2.591  0.00957 ** 
ToothM1           0.31624    0.11490   2.752  0.00592 ** 
ToothM3           0.32895    0.11469   2.868  0.00413 ** 
ToothD3           0.37283    0.32482   1.148  0.25105    
ToothD4           0.36044    0.27478   1.312  0.18960    
OntogenySubadult -0.46427    0.21794  -2.130  0.03315 *  
OntogenyJuvenile -0.47676    0.32922  -1.448  0.14757
CategoryPermanent 0.275065   0.122233  2.250  0.02443 * 
    


                      Value  Std.Error  DF   t-value p-value
(Intercept)       0.5383301 0.07162996 233  7.515432  0.0000
Speciesdouvillei  0.0748989 0.08201462 233  0.913238  0.3621
Speciesbeonense  -0.0515312 0.11234888  64 -0.458671  0.6480
ToothM1           0.3423966 0.05459459 233  6.271621  0.0000
ToothM3           0.2716535 0.05600847 233  4.850222  0.0000
ToothD3           0.5265142 0.15840063 233  3.323940  0.0010
ToothD4           0.4324152 0.13720801 233  3.151530  0.0018
CuspSharp        -0.2138452 0.03676642 233 -5.816318  0.0000
OntogenySubadult -0.5593628 0.13194983 233 -4.239208  0.0000
OntogenyJuvenile -0.5976733 0.19381110  64 -3.083793  0.0030
CategoryPermanent 0.1718289 0.08423511 237  2.039873  0.0425

Species: No species differences in mesowear
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Cusp: Paracone scoring gave significantly bigger scoreB
Tooth: M1, M3, D3, D4 had greater mean scores than M2
Pairwise comparison (Tukey Constrasts) did not highlight any other significant differences
Ontogeny effect: subadults and juveniles have significantly lower scoreB
Category: Permanent teeth have significantly higher ScoreB than milk teeth

Ruler
Over-dispersion
Fixed effects: Ruler ~ Species + Ontogeny 
                 Estimate Std. Error z value Pr(>|z|)    
(Intercept)       1.19228    0.08837  13.492   <2e-16 ***
Speciesdouvillei  0.06489    0.11871   0.547   0.5846    
Speciesbeonense  -0.04792    0.18269  -0.262   0.7931    
OntogenySubadult -0.30713    0.14908  -2.060   0.0394 *  
OntogenyJuvenile -0.46518    0.21854  -2.129   0.0333 *  



Correction for over-dispersion

                      Value  Std.Error DF   t-value p-value
(Intercept)       1.2233451 0.07412007 84 16.504910  0.0000
Speciesdouvillei  0.0128258 0.10012445 84  0.128099  0.8984
Speciesbeonense  -0.0984011 0.14090042 64 -0.698374  0.4875
OntogenySubadult -0.3255914 0.12583583 84 -2.587430  0.0114
OntogenyJuvenile -0.4593663 0.17737193 64 -2.589848  0.0119

Species: No significant differences
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Ontogeny: juveniles and subadults have significantly lower mesowear scores
Pairwise comparisons did not show differences between subadults and juveniles in Ruler


BIC ranking differences
· ScoreA: same final candidate models
· ScoreB and Ruler: best candidate model with BIC-ranking is 1|Specimen alone

Hypoplasia 

A similar approach was used for GLMMs for enamel hypoplasia. Four response variables Hypo (presence or absence of enamel hypoplasia), Defect (type of enamel defects if any), Multiple (number of enamel defects if any), and Severity (severity of enamel defects if any). 

Models were built using a modified version of the script from Arman et al. (2019). We selected Poisson (or quasi-Poisson) family to study Defect, Multiple, Localization, and Severity (converted to natural integers) and Binomial (quasi-Binomial) for Hypo. Defect was also used as a factor for Multiple, Localization, and Severity models. A total of 61 models were compared across the five response variables (see electronic supplementary material, S5). Results with correction for over-dispersion (quasi Poisson) if necessary are detailed below.

Law used = Poisson / Quasi-Poisson or Binomial / Quasi-Binomial
Hypo, Defect, Multiple, Localization, and Severity
[bookmark: _GoBack]Function of 1|Specimen, Species, Tooth, Position, Side, Wear and Defect (converted to a factor for Multiple, Localization, and Severity)
No interactions taken into account as Species * Tooth creates too many cases (not enough observations) for GLMMs to be applied

Hypo
No over-dispersion

Fixed effects: Hypo ~ Species + Tooth + Wear + Position
                 Estimate Std. Error z value Pr(>|z|)   
(Intercept)      -0.23386    0.43469  -0.538  0.59058   
Speciesdouvillei -0.28372    0.33793  -0.840  0.40113   
Speciesbeonense  -1.50972    0.58453  -2.583  0.00980 **
Speciesbrachypus -1.10026    0.66407  -1.657  0.09755 . 
ToothD1          -0.56475    0.58951  -0.958  0.33806   
ToothD2          -3.58410    1.20436  -2.976  0.00292 **
ToothD3          -2.47089    0.77552  -3.186  0.00144 **
ToothD4           0.97858    0.56833   1.722  0.08510 . 
ToothP2          -1.01616    0.45203  -2.248  0.02458 * 
ToothP3          -1.06963    0.40601  -2.634  0.00843 **
ToothM1          -0.61805    0.37231  -1.660  0.09691 . 
ToothM2          -0.02557    0.37031  -0.069  0.94495   
ToothM3           0.68872    0.39166   1.758  0.07866 . 
PositionUpper    -0.77566    0.31915  -2.430  0.01508 * 
WearOther        -0.36192    1.24819  -0.290  0.77185   
WearUnder        -1.22828    0.44741  -2.745  0.00605 **
WearUpper         0.16168    0.27736   0.583  0.55993   

Species: H. beonense has significantly less hypoplasia than Pl. mirallesi
No significant differences between Pl. mirallesi and Pr. douvillei or B. brachypus
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Tooth: D2, D3, P2, and P3 had significantly less hypoplasia than P4
Pairwise comparisons suggested the following differences:
· D4/d4 has more hypoplasia than D2/d2 (p-value < 0.01), D3/d3 (p-value < 0.01), P2/p2 (p-value = 0.049), P3/p3 (p-value = 0.026)
· M3/m3 has more hypoplasia than D2/d2 (p-value = 0.016), D3/d3 (p-value < 0.01), M1/m1 (p-value = 0.04), P2/p2 (p-value = 0.019), P3/p3 (p-value < 0.01)
· D3/d3 has less hypoplasia than P4/p4 (p-value = 0.031), M2/m2 (p-value = 0.041)
Position: Upper teeth were less affected than lower ones
Wear: Teeth with light wear (wear stages 1 to 4) were less hypoplastic
Pairwise comparisons suggested the following differences:
· Low worn teeth have less hypoplasia than very worn ones (p-value = 0.02)


Defect
Over dispersion

Fixed effects: Defect ~ Species + Tooth + Position + Side 
                 Estimate Std. Error z value Pr(>|z|)    
(Intercept)       0.25558    0.18945   1.349 0.177316    
Speciesbrachypus -0.02890    0.20706  -0.140 0.888982    
Speciesdouvillei  0.15761    0.13791   1.143 0.253107    
Speciesmirallesi  0.23032    0.13921   1.654 0.098033 .  
ToothD2          -0.27620    0.21146  -1.306 0.191496    
ToothD3          -0.07323    0.19688  -0.372 0.709939    
ToothD4           0.26932    0.18763   1.435 0.151192    
ToothM1           0.08772    0.15927   0.551 0.581793    
ToothM2           0.27366    0.15715   1.741 0.081608 .  
ToothM3           0.53167    0.15629   3.402 0.000669 ***
ToothP2           0.12347    0.16992   0.727 0.467443    
ToothP3           0.07528    0.16498   0.456 0.648169    
ToothP4           0.17533    0.15906   1.102 0.270313    
PositionUpper    -0.14553    0.07841  -1.856 0.063444 .  
SideRight        -0.11157    0.06091  -1.832 0.066993 .  



Correction for over-dispersion

                      Value  Std.Error  DF   t-value p-value
(Intercept)       0.6832717 0.09661005 587  7.072471  0.0000
Speciesdouvillei -0.0796680 0.08531944 587 -0.933761  0.3508
Speciesbeonense  -0.2342696 0.13608270 587 -1.721523  0.0857
Speciesbrachypus -0.2672574 0.17053392 587 -1.567181  0.1176
ToothD1          -0.1571543 0.14221780 587 -1.105025  0.2696
ToothD2          -0.4094246 0.16371527 587 -2.500833  0.0127
ToothD3          -0.2128599 0.14880825 587 -1.430431  0.1531
ToothD4           0.1104265 0.14145305 587  0.780659  0.4353
ToothP2          -0.0878282 0.10848230 587 -0.809609  0.4185
ToothP3          -0.1035918 0.09693646 587 -1.068657  0.2857
ToothM1          -0.0958378 0.09292959 587 -1.031295  0.3028
ToothM2           0.1207371 0.08928995 587  1.352191  0.1768
ToothM3           0.3842957 0.08791429 587  4.371255  0.0000
PositionUpper    -0.1326368 0.07617671 587 -1.741173  0.0822
SideRight        -0.1279189 0.05351556 587 -2.390313  0.0171

Species: H. beonense has a nearly significantly different defect type prevalence to Pl. mirallesi
No significant differences between Pl. mirallesi and Pr. douvillei or B. brachypus
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Tooth: D2, M3 display signicantly different hypoplastic patterns than P4
Pairwise comparisons suggested the following differences:
· M3/m3 (higher score) different pattern from D1/d1 (p-value = 0.004), D2/d2 (p-value < 0.001), D3/d3 (p-value = 0.001), M1/m1 (p-value < 0.001), M2/m2 (p-value = 0.035), P2/p2 (p-value < 0.001), P3/p3 (p-value < 0.001)
· M2/m2 (higher score) different pattern from D2/d2 (p-value = 0.028)
Position: No significant differences in defect type prevalence
Side: Right teeth display signicantly different hypoplastic patterns

Multiple
Over-dispersion

Fixed effects: Multiple ~ Species + Defect 
                  Estimate Std. Error z value Pr(>|z|)    
(Intercept)       0.937112   0.066578  14.075  < 2e-16 ***
Speciesdouvillei -0.017267   0.063494  -0.272    0.786    
Speciesbeonense  -0.032011   0.110579  -0.289    0.772    
Speciesbrachypus  0.037400   0.133778   0.280    0.780    
Defect2          -0.243278   0.137553  -1.769    0.077 .  
Defect3           0.007702   0.184953   0.042    0.967    
Defect4           0.467383   0.115969   4.030 5.57e-05 ***
Defect5           0.171824   0.265103   0.648    0.517    
Defect7           0.481193   0.372151   1.293    0.196    
Defect8          -0.191171   0.156057  -1.225    0.221    
Defect9           0.142625   0.416914   0.342    0.732    
Defect0          -0.927778   0.071819 -12.918  < 2e-16 ***


Correction for over-dispersion
                      Value  Std.Error  DF   t-value p-value
(Intercept)       0.9323082 0.02073074 590  44.97225  0.0000
Speciesdouvillei  0.0077640 0.02242056 590   0.34629  0.7292
Speciesbeonense  -0.0310554 0.03648995 590  -0.85107  0.3951
Speciesbrachypus  0.0426661 0.04495705 590   0.94904  0.3430
Defect2          -0.3102854 0.03299177 590  -9.40493  0.0000
Defect3          -0.0106474 0.04348751 590  -0.24484  0.8067
Defect4           0.3819131 0.02787934 590  13.69879  0.0000
Defect5           0.1088278 0.06873259 590   1.58335  0.1139
Defect7           0.5481122 0.08974006 590   6.10778  0.0000
Defect8          -0.1895227 0.03741471 590  -5.06546  0.0000
Defect9           0.0559635 0.10408852 590   0.53765  0.5910
Defect0          -0.9197747 0.01712676 590 -53.70395  0.0000

Species: No significant differences in multiplicity of defects
Pairwise comparison (Tukey Constrasts) did not highlight significant differences

Defects: Defect0 = no defect  less multiplicity
Defect 2 = Pits; less multiple than LEH
Defect 4 = LEH + Pits; more multiple than LEH
Defect 7 = LEH + Pits + Aplasia; more multiple than LEH
Defect 8 = Other; less multiple than LEH
Pairwise comparisons suggested the following differences:
· Pits (Defect2) are less multiple than all other defects (p-values < 0.01) but Other (Defect8) and None (Defect0)
· Aplasia (Defect3) are less multiple than LEH + Pits and LEH + Pits + Aplasia (p-values < 0.001) but more multiple than Other (p-value = 0.016) and None (p-value < 0.001)
· LEH + Pits are more multiple than all defects but LEH + Pits + Aplasia (Defect7) p-values < 0.05
· LEH + Aplasia more multiple than Other (p-value = 0.002) and None (p-value < 0.001) but less multiple than LEH + Pits + Aplasia (p-value = 0.002)
· LEH + Pits + Aplasia more multiple than all other defects (p-values < 0.01)
· None less multiple than all other defects (p-values < 0.001)


Localization
 
No over-dispersion

Formula: Localization ~ Species + (1 | Specimen) + Defect + Position

                   Estimate Std. Error z value Pr(>|z|)    
(Intercept)       1.642e-02  1.252e-01   0.131 0.895676    
Speciesdouvillei  1.603e-01  1.188e-01   1.349 0.177224    
Speciesbeonense   2.162e-01  2.483e-01   0.871 0.383776    
Speciesbrachypus  2.043e-01  2.532e-01   0.807 0.419609    
Defect2           3.652e-01  1.558e-01   2.343 0.019130 *  
Defect3          -6.092e-02  2.458e-01  -0.248 0.804233    
Defect4           2.172e-01  1.768e-01   1.229 0.219142    
Defect5          -1.915e-01  3.895e-01  -0.492 0.622854    
Defect7           4.810e-02  5.545e-01   0.087 0.930868    
Defect8           2.575e-01  1.785e-01   1.443 0.149075    
Defect9          -1.238e-01  7.240e-01  -0.171 0.864229    
Defect0          -3.234e+01  3.511e+05   0.000 0.999927    
PositionUpper     4.124e-01  1.175e-01   3.511 0.000447 ***

Species: No significant differences
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Defect: Pits are less frequent than LEH and/or less found on labial side
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Position: Upper teeth present defects less likely to be on labial side

Severity
Over-dispersion

Fixed effects: Severity ~ Species + Defect 
                 Estimate Std. Error z value Pr(>|z|)    
(Intercept)       1.27848    0.05810  22.006   <2e-16 ***
Speciesdouvillei -0.03519    0.06166  -0.571    0.568    
Speciesbeonense  -0.03661    0.10480  -0.349    0.727    
Speciesbrachypus -0.03101    0.12452  -0.249    0.803    
Defect1          -1.25732    0.06464 -19.450   <2e-16 ***
Defect3          -0.12081    0.11154  -1.083    0.279    
Defect4           0.27788    0.13988   1.986    0.047 *  
Defect9          -0.09158    0.12668  -0.723    0.470    
Defect10          0.34634    0.32486   1.066    0.286    



Correction for over-dispersion
                      Value  Std.Error  DF   t-value p-value
(Intercept)       1.2733185 0.01691629 590  75.27174  0.0000
Speciesdouvillei -0.0248372 0.01896955 590  -1.30932  0.1909
Speciesbeonense  -0.0455813 0.03083725 590  -1.47812  0.1399
Speciesbrachypus -0.0168003 0.03859890 590  -0.43525  0.6635
Defect2          -0.1409472 0.02483218 590  -5.67599  0.0000
Defect3           0.2634979 0.03067197 590   8.59084  0.0000
Defect4           0.0301205 0.02347373 590   1.28316  0.1999
Defect5           0.3534532 0.05245188 590   6.73862  0.0000
Defect7          -0.0833936 0.08363747 590  -0.99708  0.3191
Defect8          -0.1001128 0.02798536 590  -3.57733  0.0004
Defect9           0.1815437 0.07517460 590   2.41496  0.0160
Defect0          -1.2523468 0.01370817 590 -91.35769  0.0000

Species: No significant effect
Pairwise comparison (Tukey Constrasts) did not highlight significant differences
Defect: 
Defect0 = no defect  less severe
Defect 2 = Pits; less severe than LEH
Defect 3 = Aplasia more severe than LEH
Defect 5 = LEH + Aplasia; more severe than LEH
Defect 8 = Other; less severe than LEH
Defect 9 = Pits + Other; more severe than LEH
Pairwise comparisons suggested the following differences:
· No defect less severe than all other defects (p-values < 0.001)
· Pits less severe than aplasia, LEH + Pits, LEH + Aplasia, Pits + Other (p-values < 0.001)
· Aplasia more severe than LEH + Pits, Other, and LEH + Pits + Aplasia (p-values < 0.005)
· LEH + Pits more severe than Other (p-value = 0.002) but less severe than LEH + Aplasia (p-value < 0.001)
· LEH + Aplasia more severe than Other and LEH + Pits + Aplasia (p-values < 0.001)
· Other less severe than Pits + Other (p-value = 0.007)


BIC ranking differences
· Hypo and Defect: best candidate model is 1|Specimen alone
· Multiple, Localization, Severity: same final model

