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RESUMO 
 
 

A história multicultural e a miscigenação do Brasil geram grupos étnicos diversos, 
demandando uma análise craniométrica cuidadosa para a estimativa de afinidade 
populacional (AP). Softwares de antropologia forense, incluindo CRANID, COLIPR, 
3D-ID e FORDISC, auxiliam na estimativa de afinidade populacional (AP) por meio de 
algoritmos ancestrais florestais. Em 2015, o AncesTrees foi lançado e utiliza 30 
medidas craniométricas, empregando dois algoritmos distintos para classificar a 
possível AP de um crânio. Em exames digitais como a tomografia computadorizada 
de feixe cônico (TCFC), nem todo o crânio é registrado devido ao Field of View (FOV) 
deixando a dúvida quanto sua utilização nesses algoritmos. Este estudo tem como 
objetivo examinar a AP de uma amostra brasileira e explorar a viabilidade de realizar 
essa verificação em imagens de TCFC. Uma amostra anonimizada de 100 TCFCs foi 
analisada no software Blender®, utilizando 16 medidas dentre as 30 disponíveis no 
AncesTrees. Os dados foram tabulados e inseridos no software, utilizando ambos os 
algoritmos, limitando as APs à europeia, africana e ameríndia quando utilizado o 
ancestralForest, com base em artigos anteriores. A maioria dos crânios foi classificada 
como europeia com o algoritmo tournamentForest (43%), e como africana com o 
algoritmo ancestralForest (56%). No entanto, no primeiro houve uma quantidade 
considerável de crânios considerados como polinésios (36%) o que é improvável. 
Dentre a amostra, a população predominante foi a europeia, este estudo valida a 
utilização de imagens tomográficas para estimativa de AP através do AncesTrees e a 
miscigenação da população brasileira.  
 

PALAVRAS-CHAVES: Antropologia Forense, Tomografia Computadorizada de Feixe 
Cônico, Craniometria. 
 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 
 

The multicultural history and multiethnicity in Brazil give rise to diverse populational 
groups, necessitating a careful craniometric analysis for population affinity estimation. 
Forensic anthropology software, including CRANID, COLIPR, 3D-ID, and FORDISC, 
aids in population affinity (PA) estimation through ancestral and forest algorithms. In 
2015, AncesTrees was introduced, utilizing 30 cranial measurements, and employing 
two distinct algorithms to classify a skull's potential PA. In digital examinations such as 
cone-beam computed tomography (CBCT), not the entire skull is captured due to the 
Field of View (FOV), raising questions about its suitability for these algorithms. This 
study aims to examine the PA of a Brazilian sample and explore the feasibility of 
conducting this assessment on CBCT images. An anonymized sample of 100 CBCT 
scans was analyzed in the Blender® software, using 16 measurements among the 30 
available in AncesTrees. The data were tabulated and input into the software, utilizing 
both algorithms and restricting PAs to European, African, and Amerindian when using 
the ancestralForest, based on previous articles. Most skulls were classified as 
European with the tournamentForest algorithm (42%) and as African with the 
ancestralForest algorithm (56%). However, in the former, there was a considerable 
number of skulls considered Polynesian (56%), which is unlikely. Among the sample, 
the predominant population was European. This study validates the use of 
tomographic images for PA estimation through AncesTrees and highlights the 
miscegenation in the Brazilian population. 
 

Keywords: Forensic Anthropology, Cone Beam Computed Tomography, Craniometry 
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Introduction 

 

The estimation of population affinity (PA) through craniometric analysis is 

conducted within the scope of physical anthropology and human biology. This 

approach involves the measurement and analysis of dimensions and characteristics of 

the human skull, aiming to investigate morphological variations among different 

populations and ethnic groups (Christensen et al., 2015; Lee and Gerdau-Radonic, 

2022).  

Due to Brazil's multicultural history and multiethnicity, the Brazilian population 

is characterized by a mixture of different ethnic and ancestral groups, including 

indigenous peoples, Europeans, Africans, and Asians, among others (Lins et al., 2009; 

Jacometti, 2019; Fernandes et al., 2021). It is important to note that craniometric 

analysis in population affinity estimation has been subject to criticism and controversy 

in the field of anthropology due to methodological limitations, potential biases, and the 

complexity of result interpretation (Kallenberger and Pilbrow, 2012; Saini et al., 2012; 

Christensen et al., 2015; Clark et al., 2016; Krishan et al., 2016; Bertsatos et al., 2019; 

Herrera and Tallman, 2019). Therefore, this task must be conducted with caution. 

The use of software to assist forensic anthropology in the challenging task of 

estimating PA  has been gaining popularity since 1992 with CRANID (Wright, 1992), 

followed by COLIPR (2008) (Urbanová et al., 2014), 3D-ID (2009) (Slice and Ross, 

2009), and FORDISC (2013) (Ousley and Jantz, 2013). In 2015, Portuguese 

researchers developed AncesTrees, a software that utilizes 30 craniometric 

measurements to estimate PA through a method known as decision trees (Navega et 

al., 2015). This tool employs two algorithms for skull classification: tournamentForest 

and ancestralForest and several studies have tested the tool using both algorithms and 

in the Brazilian population (Jacometti, 2019; Fernandes et al., 2021), it was found that 

the ancestralForest algorithm demonstrated better classification capability. 

All studies conducted to date have been performed on dry skulls, although 3D 

scans are common and readily available today. Cone-Beam Computed Tomography 

(CBCT) is already used in forensic anthropology for sex estimation, age estimation, 

and human identification (Beaini et al., 2015; Garvin and Stock, 2016; Lee and Gerdau-

Radonic, 2022; De Queiroz Tavares Borges Mesquita et al., 2023). However, no study 

has been found that utilizes CBCT for estimating PA while associating it with 



7 
 

craniometric analysis. CBCT has a limited Field of View (FOV), if compared to fan-

beam CT and offer limited access to the landmarks used in AncesTrees.  

This study aims to examine the PA of a Brazilian sample and explore the 

feasibility of performing this verification in CBCT scans using the AncesTrees online 

tool. 

 

Material and methods 

 

An anonymous Brazilian sample of 100 CBCT scans was utilized in this study, 

with the approval of the local research ethics council (CAAE: 65383822.4.0000.5152), 

to evaluate the PA and usefulness of this form of exam in the program AncesTrees. 

The sample was composed of 50 males and 50 females, with known ages between 18 

and 65 years old, but unknown population affinity. This previously established sample 

followed an exclusion criterion, in which any exam with signals of surgical intervention, 

facial deformities, bone pathologies or captured with the mouth open was excluded. 

For this study, we excluded any CBCT exam with defected acquisition, beam 

hardening or other artifacts that alter the landmark placement or the bone surface. 

The DICOM (digital imaging and communication in medicine) files from the CT 

data were initially rebuilt in the open source software Horos® 3.0 version 

(www.horosproject.org) with the bone tissue selected and a stereolithographic (STL) 

file generated. This file was loaded into Blender® 3.64 version (www.blender.org) 

another open-source program, where all skulls were scaled. 

The skull was positioned concerning the Frankfurt plane, and a series of 

spheres were placed over the anatomic landmarks as described by the website 

Osteomics (www.osteomics.com) (Table 1). Regarding bilateral structures, the 

measurement on the left side was used. The measurements are taken with the 

Blender® Measurelt tool (Figure 1) that can express the linear distance between 

connected objects. For each measurement, a collection containing the landmark 

spheres was created and imported into the file with the skull model in STL format. The 

acquired data were typed into the AncesTrees software, the open-source statistical 

tool available at  

From the twenty-three measures recommended by the software, sixteen were 

used due to the CBCT scan FOV limitations. The hugest FOV able to be achieved on 

file:///C:/Users/carla/Dropbox/My%20PC%20(DESKTOP-KBA75GL)/Desktop/www.horosproject.org
http://www.blender.org/
http://www.osteomics.com/
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a CBCT scan is 17x17, making it difficult to visualize bregma, and consequently 

estimate the BBH (Basion-Bregma Height). Therefore, BBH was only measured when 

bregma was well visualized and excluded otherwise. 

All measurements were taken by one observer who was previously trained in 

the use of the Blender® software. Inter- and intra-observer analyses were conducted 

on 10 exams, with the second observer being a professional with a steeper learning 

curve. 

After submitting the data, it is necessary to go through the "validation" feature 

of the software. It was made to authenticate the measurement's accuracy or to re-

assess outcomes that greatly differed from the average, therefore, limiting possible 

human error prior to the analysis of the algorithm. After this step, within the "analysis" 

section, the algorithm (either ancestralForest or tournamentForest) was chosen, and 

its configuration was determined by considering computational and statistical 

elements. The tournamentForest algorithm is more suitable for cases in which there is 

little or no prior knowledge about the likely PA group (Navega et al., 2015). The 

software was set up to consider 256 trees and all nine available PA patterns (Jacometti, 

2019; Fernandes et al., 2021). 

The ancestralForest, a second algorithm was assessed. This variant gauge the 

probability of the examined skull aligning with the designated PA categories. The 

software was set up (512 trees; 32 sub-forests; 63.2 percent bootstrap fraction; 

balanced bootstrapping; no replacement bootstrapping; seed of 1989 for the pseudo-

random number generator; and parallel processing enabled) and subjected to testing 

across three separate scenarios predicated on the selected ancestry classifications. 

With the first algorithm, nine ancestry groups were tested (Polynesia and 

Australia & Melanesia, Northern Asia & Arctic, North & South America, Europe, 

Northeast Africa, Sub-Saharan Africa, South Asia, and East & Southeast Asia). With 

the second algorithm, only African, European, and North & South America were 

selected. This choice was set up to attend to the previous literature, where the Brazilian 

population is estimated as a mix of these three PA (Lins et al., 2009; Fernandes et al., 

2021). 

After validating the model parameters, the predicted PA corresponded to the 

top-ranking placement in the tournament of the tournamentForest algorithm, 

representing the most probable result within the ancestralForest algorithm as well.  
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Descriptive analysis was made for all measurements, as well as a Shapiro-Wilk 

normality test. For those with normal distribution, t-test was used in the investigation of 

differences related to the biological sex (BS).  

 

Results 

 

From the 100 CBCT, 93 were included following the exclusion criteria, 

comprising 43 males and 50 females. Descriptive data of the sample are presented in 

Table 2. In 55 exams, it was not possible to measure the BBH due to the FOV of the 

tomography. This occurs mainly in more elongated skulls, preventing the visualization 

of the Bregma.  

Shapiro-wilk normality test was performed and all measurements shown normal 

distribution except the BBH. Testing the reproducibility, both the intra and inter-

observer analyses showed good agreements, as reported in Table 3. The Student’s t-

test revealed a statistically significant difference in the majority of the measurements, 

when biological sex was used as a parameter (Table 4). 

When utilizing the tournamentForest algorithm, most of the sample was 

classified as European (43%, n=40), followed by Polynesian (36%, n=34), and African 

(12%, n=11). This result did not change when compared to interobserver analyses. 

The number of exams classified as Polynesian is not compatible with the Brazilian 

population, demonstrating a level of uncertainty in the results. 

Using the ancestralForest algorithm, the most representative PA were African 

(56%, n=52) and European (32%, n=30), which is more likely, considering the origin of 

the sample. In 70 exams, the predicted PA result changed when using the 

ancestralForest algorithm, which was expected due to the exclusion of certain groups 

such as Polynesia and Asia (table 5). Surprisingly, there were unforeseen 

modifications to the PAs when employed the second algorithm. 

When comparing the differed results between observers, the ICC was 0.957 and 

only 2 out of 10 exams changed their PAs (table 6).  
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Discussion 

 

Craniometry plays a crucial role in estimating PA in forensic anthropology. It can 

be conducted using 3D software based on medical images, such as computed 

tomography, providing an advanced and potentially precise approach. In contrast, the 

manual craniometry using traditional callipers involve direct physical measurements on 

the skull, relying on the operator's skill. Additionally, direct access to the skull involves 

biological risks, as well as possible damage to the human remains.  

Consistency in the application of measurement methods is essential for reliable 

data. The accuracy of 3D softwares may be influenced by image quality, while manual 

craniometry is affected by the skill and subjectivity of the operator (Lee and Gerdau-

Radonic, 2022). 

Increasing interest has been demonstrated in the application of CBCT to the 

forensic sciences (Hassanaly et al., 2023). This 3D acquisition tool allows for the use 

of anonymous databases (Beaini et al., 2021) If it was possible to estimate a person's 

PA from an anonymous database, it would unlock additional information sources that 

could be relevant to multiple research objectives. 

The AncesTrees is a powerful statistical tool that utilizes advanced algorithms to 

estimate PA based on cranial measurements. This tool is particularly useful in 

anthropological and forensic studies, where determining PA is crucial. The software 

provides a comprehensive approach, allowing researchers to assess the probability of 

a skull belonging to different ancestral group. The tournamentForest algorithm is 

designed to demonstrate superior performance in situations where ancestry is not 

previously known (Navega et al., 2015), as is the case in this study. However, the 

results of this research revealed a that results assigning possible PA within a sample 

of the Brazilian population must be observed with caution. This may be attributed to 

the absence of specific data from the Brazilian population in the software's database, 

coupled with the complexity arising from the extensive intermixture within the 

population, factors that can substantially influence the outcomes (Jacometti, 2019; 

Fernandes et al., 2021). Possibly, it is potentialized by missing anatomical landmarks, 

considering the limitations of CBCT’s FOV. 

The surprisingly high percentage of Polynesian ancestry in the sample was an 

unexpected finding. Currently, there is no evidence of a significant representation of 
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this population, both in the AncesTrees software and in the Brazilian population. The 

only peculiar indication of Polynesian PA's influence in Brazil is a DNA match among 

the now-extinct Botocudo Indians (Gonçalves et al., 2013). 

The lack of specific data may compromise the accuracy of PA estimation, 

especially in contexts of high miscegenation. Although there are studies addressing 

the discovery of Polynesian genetic traits in the Amerindian population, these events 

took place around the year 1200 (Lie et al., 2007), which would not justify such a 

significant proportion as the 36% observed in this study. This phenomenon 

underscores the critical need for more comprehensive and representative databases 

to better support PA analyses in complex genetic contexts, such as the Brazilian 

population. 

The disparities in Polynesian PA outcomes can be attributed to various factors. 

Primarily, the scarcity of research on the Brazilian population and the metrics employed 

in AncesTrees contribute to these discrepancies. Furthermore, the software's 

database is deficient in information regarding the Brazilian population. This 

underscores the pressing need to incorporate data that not only represents the entirety 

of the Brazilian population but also the distinct regions within it. Brazil is a vast country 

with significant cultural and population variations, making it critical to obtain data from 

diverse regions for a comprehensive understanding of the population. This could 

improve the use of AncesTrees in the Brazilian population, assisting forensic teams in 

their anthropological work. 

The superior performance of the ancestralForest algorithm limited to the three 

known PAs in the Brazilian population is not surprising. A genetic study of the Brazilian 

population (Lins et al., 2009) has shown a prevalence of European, African, and 

Amerindian genes, justifying the limitation adopted in this study. By narrowing the 

scope of the investigation, we enhance the accuracy, assisting the algorithm in the task 

of estimating PA. 

Based on the presented results, it can be affirmed that CBCT can be employed 

for craniometric measurements and for estimating PA, like its established use in 

estimating sex (Dereli et al., 2018), age (Teixeira et al., 2020), and human identification 

(Silva et al., 2011). Despite presenting limitations, such as difficulty in visualizing 

craniometric points like the bregma and even the inability to assess points on the 

posterior part of the skull, these constraints do not hinder the estimation of PA. 
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Finally, the sensitivity of cranial measurements between male and female sexes 

aligns with previous studies employing craniometry as a tool for biological sex 

estimation in scenarios lacking prior information about the victim (Urbanová et al., 

2014; Garvin and Stock, 2016; Krishan et al., 2016; Bertsatos et al., 2019). The 

approach to sex estimation through computed tomography is a widely debated topic in 

forensic anthropology (Berco et al., 2009; Garvin and Stock, 2016), and this study 

contributes to previously identified findings, not only in the Brazilian population but also 

in populations from various geographical regions. 

 

 

Conclusion 

 

The estimation of PA in the Brazilian population can be conducted through 

craniometry performed in CBCT, including the use of the AncesTrees software. The 

ancestralForest algorithm has been shown to produce more precise PA estimates in 

this study, considering the regional origin of the sample, as described in the literature. 

With the limited number of landmarks available in a CBCT scan, it was possible to 

obtain reproducible results, allowing its use in CBCT anonymous samples such as this 

one. 
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Figures 

 

 

Figure 1. Measurements of the craniofacial features employed in the investigation. 
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Tables: 

Table 1. Measurements of the craniofacial features employed in the investigation. 

Comprehensive definitions of each measurement are accessible at www.osteomics.com. 

Measurement Abbreviation 

Basion-bregma height BBH 

Maximum frontal breadth XFB 

Bifrontal breadth FMB 

Bizygomatic breadth ZYB 

Biauricular breadth AUB 

Palate breadth, external MAB 

Cheek height WMH 

Nasion-prosthion height NPH 

Basion-prosthion length BPL 

Basion-nasion length BNL 

Nasal height NLH 

Nasal breadth NLB 

Bi-orbital breadth EKB 

Interorbital breadth DKB 

Orbit height left OBH 

Orbit breadth left OBB 
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Table 2. Descriptive analyses 

 

                  Shapiro-Wilk 

  Sex N Missing Mean SE SD Minimum Maximum W p 

BBH F 30 20 135.1 1.266 6.93 118.6 148.5 0.967 0.467 

 M 8 35 133.5 2.520 7.13 123.6 142.8 0.933 0.546 

XFB F 50 0 108.7 0.771 5.45 99.4 121.1 0.971 0.261 

 M 43 0 111.4 1.045 6.85 97.9 132.8 0.962 0.162 

FMB F 50 0 97.9 0.532 3.76 88.8 109.8 0.980 0.538 

 M 43 0 101.4 0.578 3.79 92.7 110.2 0.982 0.707 

ZYB F 50 0 121.2 0.628 4.44 112.6 133.0 0.979 0.516 

 M 43 0 128.5 0.882 5.78 115.8 143.0 0.965 0.213 

AUB F 50 0 119.3 0.720 5.09 108.5 130.5 0.979 0.518 

 M 43 0 125.9 0.970 6.36 116.5 142.3 0.946 0.043 

MAB F 50 0 58.5 0.398 2.81 53.3 66.7 0.976 0.414 

 M 43 0 59.7 0.575 3.77 51.8 72.2 0.952 0.070 

WMH F 50 0 20.2 0.330 2.33 13.7 24.4 0.926 0.004 

 M 43 0 21.9 0.353 2.32 16.9 27.7 0.980 0.640 

NPH F 50 0 66.8 0.525 3.71 60.1 73.6 0.966 0.160 

 M 43 0 69.9 0.724 4.75 61.7 80.9 0.964 0.200 

BPL F 50 0 94.8 0.630 4.45 85.3 104.3 0.979 0.516 

 M 43 0 99.1 0.952 6.25 88.9 111.6 0.950 0.060 

BNL F 50 0 100.6 0.648 4.58 89.1 110.7 0.985 0.790 

 M 43 0 105.0 0.759 4.98 93.2 113.8 0.973 0.404 

NLH F 50 0 49.6 0.348 2.46 41.9 54.7 0.978 0.473 

 M 43 0 52.6 0.489 3.20 45.9 59.0 0.986 0.886 

NLB F 50 0 23.8 0.337 2.38 19.4 28.9 0.972 0.275 

 M 43 0 24.4 0.326 2.14 20.1 30.5 0.976 0.497 

EKB F 50 0 93.1 0.449 3.18 86.3 102.8 0.983 0.703 

 M 43 0 96.7 0.563 3.69 88.0 104.0 0.977 0.533 

DKB F 50 0 19.3 0.257 1.81 15.0 24.2 0.993 0.994 

 M 43 0 19.9 0.249 1.63 15.8 24.6 0.981 0.672 

OBH F 50 0 36.1 0.266 1.88 31.1 40.1 0.981 0.604 

 M 43 0 37.1 0.306 2.01 32.9 40.9 0.977 0.533 

OBB F 50 0 40.5 0.259 1.83 37.1 45.5 0.981 0.610 

  M 43 0 42.2 0.280 1.84 37.8 45.3 0.970 0.305 
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Table 3. Intraobserver and interobserver analysis 

Concordance Correlation 
   

  Inter Intra 
   

BBH 0.968 0.987    
XFB 0.447 0.946    
FMB 0.521 0.585  Perfect 1 

ZYB 0.983 0.972  Good 0.75-0.9 

AUB 0.905 0.956  Average 0.5-0.75 

MAB 0.876 0.916  Bad <0.5 

WMH 0.620 0.872    
NPH 0.815 0.731    
BPL 0.835 0.853    
BNL 0.811 0.902    
NLH 0.883 0.870    
NLB 0.949 0.934    
EKB 0.682 0.590    
DKB 0.702 0.579    
OBH 0.619 0.437    
OBB 0.528 0.604    
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Table 4. Student’s t-test 

Independent Samples T-Test 

    Statistic df p 
Mean 

difference 
SE 

difference 
  

Effect 
Size 

BBH Student's t 0.558 36.0 0.580 1.548 2.774 Cohen's d 0.222 

XFB Student's t -2.146 91.0 0.035* -2.739 1.276 Cohen's d -0.446 

FMB Student's t -4.524 91.0 < .001* -3.551 0.785 Cohen's d -0.941 

ZYB Student's t -6.861 91.0 < .001* -7.280 1.061 Cohen's d -1.427 

AUB Student's t -5.542 91.0 < .001* -6.581 1.188 Cohen's d -1.153 

MAB Student's t -1.787 91.0 0.077 -1.222 0.684 Cohen's d -0.372 

WMH Student's t -3.314 91.0 0.001* -1.602 0.483 Cohen's d -0.689 

NPH Student's t -3.448 91.0 < .001* -3.027 0.878 Cohen's d -0.717 

BPL Student's t -3.924 91.0 < .001* -4.370 1.114 Cohen's d -0.816 

BNL Student's t -4.480 91.0 < .001* -4.444 0.992 Cohen's d -0.932 

NLH Student's t -5.170 91.0 < .001* -3.042 0.588 Cohen's d -1.075 

NLB Student's t -1.167 91.0 0.246 -0.551 0.472 Cohen's d -0.243 

EKB Student's t -5.062 91.0 < .001* -3.604 0.712 Cohen's d -1.053 

DKB Student's t -1.550 91.0 0.125 -0.558 0.360 Cohen's d -0.322 

OBH Student's t -2.300 91.0 0.024* -0.929 0.404 Cohen's d -0.478 

OBB Student's t -4.447 91.0 < .001* -1.696 0.381 Cohen's d -0.925 

ᵃ Levene's test is significant (p < .05), suggesting a violation of the assumption of equal variances 

• Significant difference between sex 
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Table 5. PAs according to algorithm 

CBCT tournamentForest ancestralForest 

1 Europe Europe 

2 Europe Northeast Africa 

3 Europe Northeast Africa 

4 Europe Northeast Africa 

5 Northeast Africa Sub-Saharan Africa 

6 Polynesia Sub-Saharan Africa 

7 Europe Northeast Africa 

8 Northeast Africa Northeast Africa 

9 Europe Europe 

10 Europe Europe 

11 Polynesia Sub-Saharan Africa 

12 Europe Northeast Africa 

13 North & South America Sub-Saharan Africa 

14 Polynesia Northeast Africa 

15 Northeast Africa Northeast Africa 

16 Europe Europe 

17 Polynesia Europe 

18 Northeast Africa Northeast Africa 

19 Polynesia Northeast Africa 

20 Europe Northeast Africa 

21 Europe Europe 

22 Polynesia Northeast Africa 

24 Europe Northeast Africa 

25 Europe Europe 

26 Polynesia Europe 

27 North & South America North & South America 

28 Europe Northeast Africa 

29 Polynesia Northeast Africa 

30 Europe Europe 

31 Polynesia North & South America 

32 Polynesia Europe 

33 Europe Europe 

35 Polynesia Europe 

36 Europe Europe 

37 Europe Northeast Africa 

38 Polynesia North & South America 

39 Europe Northeast Africa 

40 Europe Northeast Africa 

41 Sub-Saharan Africa Sub-Saharan Africa 

42 Northeast Africa Europe 

43 Polynesia Northeast Africa 

44 Polynesia Northeast Africa 

45 Europe Europe 

46 Polynesia Europe 
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47 Polynesia Northeast Africa 

48 Polynesia Sub-Saharan Africa 

49 Polynesia Northeast Africa 

50 Europe Europe 

51 Polynesia Northeast Africa 

52 Europe Europe 

53 Sub-Saharan Africa Northeast Africa 

54 Polynesia Northeast Africa 

55 Polynesia Northeast Africa 

56 Europe Northeast Africa 

57 Europe Northeast Africa 

58 North & South America North & South America 

59 Sub-Saharan Africa Europe 

60 Polynesia Northeast Africa 

62 Europe Europe 

64 Polynesia Europe 

65 Polynesia Northeast Africa 

66 Polynesia Europe 

67 Europe Europe 

68 Europe Europe 

69 Polynesia Northeast Africa 

70 Polynesia Northeast Africa 

72 Polynesia North & South America 

73 Europe Europe 

74 Northeast Africa Sub-Saharan Africa 

75 North & South America North & South America 

76 East & Southeast Asia Sub-Saharan Africa 

78 Polynesia North & South America 

79 Europe North & South America 

80 Polynesia North & South America 

82 Europe Northeast Africa 

84 Polynesia North & South America 

85 North & South America Europe 

86 Polynesia Sub-Saharan Africa 

88 Europe Europe 

89 Europe Northeast Africa 

90 Northeast Africa Sub-Saharan Africa 

94 Polynesia North & South America 

95 Europe Europe 

96 Europe Europe 

97 Europe Sub-Saharan Africa 

98 Europe Northeast Africa 

99 Europe Northeast Africa 

100 Australia & Melanesia Sub-Saharan Africa 

101 East & Southeast Asia Sub-Saharan Africa 

102 Polynesia Northeast Africa 
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103 Northeast Africa Sub-Saharan Africa 

104 Europe Northeast Africa 

105 Europe Europe 
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Table 6. Comparison between interobserver 

Observer 1 Observer 2  
Europe Europe  
Europe Europe  
Europe Europe  
Europe Europe  

Northeast Africa Northeast Africa ICC: 0.957 

Polynesia Polynesia  
Europe Europe  

Northeast Africa Europe  
Europe Europe  
Europe North & South America  
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Anexo A- Parecer Consubstanciado do CEP 
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Anexo B- Normas da Journal oh human evolution 

 

Journal of Human Evolution's guidelines (4).pdf
 

  

https://www.sciencedirect.com/journal/journal-of-human-evolution/publish/guide-for-authors

