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Veselkova D.V., Goncharova N.N., Abramov A.S. A morphological typology of faces. An experience of application of the principal component analysis in craniofacial identification (p. 4–16)
A large number of methods are applied for describing human face. Using a scheme, similar to constitutional schemes, seems convenient for purposes of personal identification; however, there are almost no such schemes for the face. In some constitutional schemes, facial characteristics are included amongst other traits. However, the relationship between parameters of the body and face is low; therefore, it makes sense to consider the variability of the facial characteristics separately.

To take into account existent variability and to reflect the continuity of facial features’ variation we used the approach formulated by V.E. Deryabin. It involves prior identification of variability pattern and a subsequent creation of a constitutional scheme using methods of multivariate analysis. We applied this approach to create a typological scheme based on measurements taken from photos, because working with photographic material is an important part of forensic experts’ practice.

In this research, we used passport and anthropological full-face photos of 680 individuals in total. The measurements were performed in the «Bars Poisk» program using habitoscopic methodology and included 8 face parameters. Statistical data analysis and development of typology were performed in «Statistica 8» program using the principal component analysis method.

According to the results of correlation analysis, two groups of parameters were distinguished, with higher level of association within than between these groups. However, even within these groups the level of parameters’ correlation was intermediate or low. Comparison of correlation matrixes obtained from measurement of photos with the literature data shows that the degree of relationship between features measured on a photo is higher than between features measured on a living human face and is comparable with the degree of relationship between the features of the facial skeleton. This suggests similar pattern of variability of skull features and an opportunity to compare face and skull images within the developed typology.

Results of the component analysis produced three principal components which cumulatively described 68,2% and 69,1% of variability for males and females respectively. The first principal component takes into account total face size, dividing the whole sample within the micro-/macrosomia coordinate; the second principal component accounts for height-width proportions of the face and the third one – for the ratio between the sizes of the mouth and nose, i.e. central part of the face. A typological scheme built in coordinates of the second and third principal components reflects the variability of both general face shape and shape of its central part.

The low correlations between the face features suggest an existence of a large number of their combinations. The approach, which was used for creating the face typology, allows to consider these combinations and objectively describe the observed pattern of variability. The resulting typology is easily formalized, which allows to objectify human face description based on a set of measurements.

Keywords: anthropology, morphology, face typology, principal components, craniofacial identification, correlation analysis

Gorbacheva A.K., Kovaleva A.V., Kuzmina T.I., Panova E.N., Sukhova A.V., Fedotova T.K. Search for new approaches towards studying psychosomatic correlations in anthropology: first stage of the (p. 17–35) 
Systematic interest towards investigation of psychosomatic correlations has a century-old history. Relevance of psychosomatic studies will only increase with a swift increase in our pace of life, increase in professional and social stresses and professional burnout. In this context the use of available, reliable and objective physiological marker (i.e. EEG parameters) of the individual psychological status may be promising. The first stage of the study aims to evaluate the intergroup variability of neurophysiological variables new to anthropological practice (EEG parameters), and the analysis of pair correlations of neurophysiological and somatic parameters, which is performed for the first time for so broad a set of both parameters. The study analyses data on 33 males and 65 females, Psychology students from the Moscow State University of Psychology and Education. However, the data base is constantly supplemented with new patients. The research program includes detailed questionnaire; standard anthropometry: stature, weight, lengths of extremities, diameters, skinfold sizes and circumferences; psychological tests to estimate the anxiety level (Spilberger-Khanin), vegetative lability, self-regulation ability (Morosanova); EEG recording (10 cortical leads, theta, alpha, beta, gamma frequency bands). “Systematic” deviation of the asymmetry and excess values of EEG parameters from the values of the Gaussian distribution is found. The picture of the intergroup variability of the EEG-parameters corresponds to the well-known notion of the significant inter-individual variability of EEG parameters. The direction of sexual differences of most EEG parameters is opposite to that for somatic traits, which confirms the well-known fact of the stronger brain activity in women. The frequency of non-random correlations of EEG and somatic parameters does not exceed the 5% level for females (4.9%) and is even lower for males (2.3%). The frequency of significant correlations is higher for females compared to males, which may indicate more close associations of somatic and EEG parameters with the increase of the latter. The greatest number of significant correlations of EEG parameters is found with linear (21) and transversal (30) skeletal dimensions, the smallest number - with skinfold sizes (10) and body mass (4). This contrast is more marked in males, whose EEG parameters do not show any significant correlation with body mass and in only 2 cases show significant correlations with skinfold sizes. The greater number of associations between EEG parameters and the skeletal dimensions corresponds to the fact that variability if EEG parameters is under strong genetic control, as is the variability of skeletal dimensions compared to muscle and especially adipose component variability. The greater number of significant associations is found in alpha-band of EEG, i.e. in the state of rest, where sexual differences are also more pronounced – 53 significant correlations for females compared to 23 for males, or 6.0% and 2.61% respectively. The levels of physiological/somatic correlations is about R=0.4-0.5 for females and R=0.6-0.7 for males, which is higher than the level of psycho-somatic association from the literature (0.3-0.5). The analysis of the intergroup variability indicates fundamentally different nature of this system of parameters as compared to the classical morphological ones, basic for the anthropological practice: significant inter-individual variability and stronger expression in women, which results in negative values of sexual dimorphism of power parameters and, in part, in coherency of EEG parameters. The number of intersystem associations is expectedly small, pointing to the well-known autonomy of these systems within the integrity of the organism, and to the independence of their variation. In the case of skeletal parameters and for the alpha-band of EEG, their number, or the reliability of predicting brain activity parameters using somatic traits, increases from males to females.

Keywords: anthropology, anthropometry, EEG parameters, psychometrics, psychosomatic and psychophysiological correlations, students aged 18-20 years

Shirobokov I.G. How serious is an effect of inter-observer errors on conclusions of craniological studies? (some results of the workshop on craniometric consistency in Peter the Great Museum of Anthropology and Ethnography) (p. 36–48) 

In 2015 Peter the Great Museum of Anthropology and Ethnography (Kunstkamera) organized a workshop on estimation of inter-observer consistency in craniometry. Workshop participants measured two cranial series of Russians and Buryats. Each series consisted of 10 adult human sculls. The program of cranial measurements included traits widely used by anthropologists (№№ according to Martin: 1, 8, 17, 9, 11, 45, 48, 51, 52, 55, 54, SC, SS, MC, MS, 72, 73, 75(1)). The lowest consistency rates among participants were obtained for traits describing nasal bones and vertical facial angles, followed by the form of the orbit and piriform opening. The highest consistency rates were obtained for basic diameters and horizontal facial angles. Most probably, discrepancies in measurements are due to accidental errors in small size traits and methodical differences owing to difficulties in localizing some cranial landmarks (particularly maxillofrontale, ektokonchion and nasospinale). Mistakes made due to lack of attention are no less significant than methodological differences between anthropologists. The effect of inter-observer errors on results of intragroup analysis was evaluated using principal component analysis, on results of intergroup analysis – with discriminant canonical analysis. Results of intragroup analysis (homogeneity of sample) are comparable among researchers when there are no discrepancies in sex estimation. In intergroup analysis cumulative effect of inter-observer error and sample effect is very significant. It is not correct to evaluate similarity between given populations on the basis of rapprochement of corresponding samples within the first canonical vector space. Curtailment of craniometric program by means of removal of unreliable traits don’t increase validity of research results because of inter-observer discrepancies in sex estimation. Solution to these problems may consist in introduction of compulsory practice of repeated measurement of all morphometric traits in each cranial series and in using comparative data of those colleagues whose method of measurement is known to be the same.

Keywords: craniometry, inter-observer consistency, intergroup analysis, intragroup analysis

Andreev R.S., Kalenov Yu.N., Yakushkin A.V., Akimov E.B., Son’kin V.D. Application of infrared thermography to identify morphological and functional characteristics of а person (children and adults) (p. 49–58) 

The article presents new results of children, adolescent and adult male survey using modern infrared thermal imaging technology. This technology allows to obtain temperature images of a human body surface, reflecting the activity of metabolic processes and individual characteristics of skin vascularization. It is shown that individual temperature images are characterized by high stability, while population variability of basic temperature characteristics of the skin surface is high. With age, the skin temperature decreases under the condition of room temperature (21°C) and muscle rest, and the gradient between the maximum and minimum temperatures for a selected skin surface also decreases. Significant correlation between temperature characteristics of the back and chest surfaces is revealed, weakening with age, which may be caused by fat accumulation shielding the skin surface from the heat flows from within the interior of the body. Significant correlation between individual temperature image features of adult males on one side and body built characteristics on the other is demonstrated. It is suggested that some of the hottest areas on the skin surface reflect activity of brown adipose tissue, which provides nonshivering thermogenesis when environmental temperature is a few degrees below the thermoneutral.

Keywords: infrared thermography; children, adolescents and adults; individual stability; population diversity; body composition; brown adipose tissue

Pavlova N.I., Dubova N.A., Goncharova N.N. Morphological diversity in populations of various geographical zones in India (based on data collected 
by V.P. Alekseev) (p. 59–74) 
This article analyzes somatological data collected by V.P. Alekseev during 1971–1983 Integrated Soviet-Indian anthropological expedition (20 anthropometric characteristics; 2,853 males aged 20–60 years belonging to 30 ethnic/caste groups). Materials have been digitized and verified by N.A. Dubova, G.V. Rykushina and A.G. Tikhonov. They also did primary analysis. The purpose of this study is to investigate morphological variability in the Indian population depending on regional, climate and ethnic/caste characteristics.

We found a secular trend towards an increase in stature on the territory of India from the time of the survey to the beginning of the 21st C. Both increase in the distal parts of the limbs and a simultaneous reduction in stature and body mass from North to South of the Indian subcontinent are probably connected with marked zoning of the climate and with different racial composition of the populations. The «middle» castes are heavier compared to «high» and «low» castes. In all geographic zones, the «untouchables’» proportions and body weight are similar to those of the members of the «high» castes, and this fact may be associated with their common origin. The similarities and differences in body weight between the groups are most likely to be socially determined. Population of the region with active inter-racial contacts – the central urbanized states (Federal Territory of Delhi and Maharashtra) – has a high variability and specific combinations of body proportions. Proportions of the body are less influenced by caste barriers than by group’s origin or geographical zoning.

Keywords: anthropology, morphological characteristics, India, ethnic and caste groups, secular trend, geographic variation

Balanovska E.V., Agdzhoyan A.T., Zhabagin M.K., Yusupov Yu.M., 
Skhalyakho R.A., Dolinina D.O., Padyukova A.D., Kuznetsova M.A., Markina N.V., Atramentova L.A., Lavryashina M.B., Balanovsky O.P. The Tatars of Eurasia: peculiarity of Crimean, Volga and Siberian Tatar gene pools (p. 75–85) 
We have studied the gene pools of populations with «Tatar» enthonym in three regions of Eurasia – Tatars of Crimea, Tatars of Volga region and Tatars of Siberia. About 1000 individuals of these peoples were analyzed on 50 SNP markers of Y-chromosome, the most informative tool in population genetics. Ethnoterritorial groups of Tatars were found to be genetically different, we didn’t found their common ancestry component. The Westasian and Mediterranean genetic components (population of Asia Minor and Balkans) predominate in the gene pool of Crimea Tatars, the Eurasian steppe component is much fewer. The genetic variants of Ural and North Europe predominate in the gene pool of Volga Tatars, the genetic components of Asia Minor and Central Asia are much fewer. The populations of Siberia Tatars are very variable. Some includes the prominent Siberian genetic component, other has predominated genetic lineages from southwest regions of Eurasia. Consequently the gene pools of all the Tatar ethnoterritorial groups were formed based on the indigenous population with genetic flow of migrations from other regions.

Keywords: gene pool, Y-chromosome, haplogroup, Crimean, Volga and Siberian Tatars, ethnogenesis

Skhalyakho R.A., Zhabagin M.K., Yusupov.Yu.M., Agdzhoyan A.T., Sabitov Zh.M., Gurianov V.M., Balaganskaya O.A., Dalimova D.A., Davletchurin D.Kh., Turdikulova Sh.U., Chukhryaeva M.Ch., Asilgujin.R.R., Akilzhanova A.R., Balanovsky O.P., Balanovska E.V. Gene pool of Turkmens from Karakalpakstan 
in their Central Asian context (Y-chromosome polymorphism) (p. 86–96) 
Turkmens represent one of the least studied population of Central Asia due to lack of international scientific integration of Turkmenistan into the gene pool studies. Preserving in Turkmens the memory of the tribal affiliation allows the parallel study of tribal structure and Y-chromosome which are both transmitted along the paternal line.

The panel of Y-chromosome markers highly informative for genetic studies (41 SNP and 17 STR markers) has been used for the study of the gene pool of the northern Turkmen population – Turkmens in Karakalpakstan (N=83). Sample of Turkmens from Xojeyli and Shumanay districts of Karakalpakstan included mainly (88%) one of the largest Turkmen’ tribe (Yomud) and only a few representatives of other clans (Gochak, Oliz, Uker, Yagly).Among 12 identified haplogroups the major haplogroup Q composed three-quarters of the gene pool. The remaining quarter of the gene pool consisted of haplogroups H, R1b, R1a, and G2a (with frequencies from 4 to 7 per cent) and variants of haplogroups C2, J1, J2a, N1*, N1c met in 1-2 individuals each. Pronounced similarity of gene pools of the Turkmens in Central Asia - Karakalpakstan, Iran and Afghanistan – has allowed to hypothesize that haplogroup Q is typical for the gene pool of the Turkmen ethnic group as a whole.

The genetic distance between the gene pools of Turkmens and other Central Asian populations showed no appreciable effects on the gene pool of the Turkmen in Karakalpakstan by its geographical neighbors – Uzbeks, Dungans, and Karakalpaks. Analysis of Y-chromosome haplogroup Q fast mutating STR markers has also confirmed this conclusion. The estimated date of STR cluster of Turkmens in Karakalpakstan on haplogroup Q phylogenetic network was 900±300 years (date by ASD method was 1090±430).

Keywords: ethnogenesis, gene pool, gene geography, Y-chromosome, haplogroup, Turkmens, clan, Yomud, Central Asia

Nikolaev V.G., Nikityuk D.B., Nikolenko V.N., Sindeeva L.V. Relationships between classical and biomedical anthropology (p. 97–103) 
Biomedical anthropology is based on individual evaluation of human organism with consideration for its somatopsychic integrity. It requires development of new methodological approaches and enhancement of technological capabilities in health evaluation. The article schematically presents relationships between classical and biomedical anthropology and specification of scientific directions in biomedical anthropology for integration with classical anthropology. The aim of the research is to show the possibility of integration of various directions in anthropology for solving tasks of medical profile.

Anthropological and bioimpedance examination of different age-sex groups of Eastern Siberian population and residents of Central Russia were discussed. Paleogenetic and paleopathological research of skeletal series from Krasnoyarsk city necropolises was conducted in association with paleogeneticists. According to the results of paleogenetic research, it is proven that South Siberia during the period from Bronze to Iron Age was populated by people with vividly expressed European traits. The male and female remains belonged to halogroup R1a-M17 found in early Indo Europeans. Results of anthropometric study show the presence of gracilization of Eastern Siberian population in comparison with the inhabitants of Central Russia.

Conclusions. The integration of anthropological and medical knowledge can be considered as a base of preventative medicine. The long-term experience of using the anthropological methods in medicine allowed to follow the ontogenetic variability of physical status of Eastern Siberian population. At the same time the unity of methodological approach gives the possibility to conduct a comparative analysis of physical development parameters both on inter-regional and intergenerational levels.

Keywords: biomedical anthropology, Eastern Siberia, ethnic groups, health, physical development

Godina E., Lhagvasuren G., Khomyakova I., Zadorozhnaya L. Patterns of growth and development in Kalmykian and Mongolian children and adolescents 
(p. 104–114) 

The aim of the study is to compare growth characteristics of Mongolian and Kalmykian children and adolescents. The materials were collected by the authors in 2008 and in 2010 as a result of anthropological investigations in the cities of Elista (Republic of Kalmykia, Russian Federation) and Ulaanbaatar (Mongolia). Total number of the investigated children from 9 to 17 years of age was about 2,000. The program included standard anthropometric measurements [Bunak, 1941], hand grip strength, somatotype evaluation according to Shtefko-Ostrovsky method. A number of indices were calculated including Body Mass Index (BMI). Both surveys were conducted in accordance with bioethical procedure. Statistical analysis, performed with the software «Statistica 8.0», included descriptive statistics, T-test, Mann-Whitney U test, discriminant analysis.

The results show significant differences between Kalmykian and Mongolian children in most of the measurements: stature and weight, chest, waist, hip and arm circumferences, body diameters are bigger in Kalmykian schoolchildren and the differences are stronger in boys. During the whole age period Kalmyks are taller than their Mongolian counterparts. At the age of 17 Kalmykian boys’ stature is 173.89 cm, while for Mongolians it is 168.34 cm (р<0.001); for the girls the corresponding figures are 161.8 and 159.42 cm (p<0.05). Mongolian boys at almost all age groups have smaller values of chest circumference and BMI. Mongolian girls, on the contrary, after the age of 13 have slightly bigger values of chest circumference and BMI, as well as bone diameters. Both Mongolian boys and girls have significantly smaller values of skinfold thickness and fat mass. Hand grip strength for both boys and girls was much higher in Mongolian teenagers but tempos of sexual maturation – in Kalmykians. The results of discriminant analysis support ethnogenetic similarities between two groups studied with differences in the tempos of their pubertal development. 

Keywords: anthropology, auxology, ethnic differences, growth and development, children and adolescents, Kalmyks, Mongols

Khromova A.V., Feliksova O.M., Kuba A.A., Bebyakova N.A. Constitutional aspects of peripheral vasoconstriction in the population of European North (p. 115–124) 
The peripheral vasoconstriction is the early predictor of arterial hypertension (AH). Considering that constitutional characteristics include not only morphological, biochemical and neuropsychological parameters, but also genetic aspects of different physiological processes, the aim of the current research is to study the determinants of peripheral vasoconstriction of young males with different somatotypes. In total, 170 young healthy males constantly living in European North (18–22 years) were examined.

Somatotype was determined based on morphological examination using Bunak’s scheme [Bunak, 1941]. Vessel tonus was evaluated by means of peripheral reovasography before and after 20 squatting movements for 30 seconds (Martine-Kushelevskii’s probe with dosed physical exertion) and after this the type of CVS reaction to the exercise was identified. Serum concentration of nitric oxide (NO) was biochemically measured based on total concentration of stable metabolites (nitrites/nitrates). Endothelin-1 (ET-1) level was measured using ELISA. Genotyping of -786T>C polymorphism in endothelial nitric oxide synthase (eNOS) gene was performed by means of PCR. 48,2% of the study subjects comprised the group with thoracic somatotype, 22,9% had abdominal somatotype,15,3% – muscular and13,5% – undetermined. The highest level of ET-1 was observed in young males with abdominal somatotype (p≤0.05). The lowest level of ET-1 was registered in the group with undetermined somatotype. These individuals also had lower concentration of NO (p≤0.05). Vessel tonus was normal before physical exertion irrespective of somatotype, but was close to its upper limit.

Hypertonic reaction on physical exertion with peripheral vasoconstriction was revealed in 24% of study subjects. This type of reaction was most often observed in the group with abdominal type. Among subjects with hypertonic reaction, the highest vessel tonus both before and after physical exertion was observed in the group with abdominal somatotype. Though the level of NO in this group was the same as in the group with muscular and thoracic somatotypes with the same type of hemodynamic response to physical exertion. Genotyping of -786T>C polymorphism in eNOS gene revealed the following genotype distribution: TT – 42,4%, TC – 46,5%, CC – 11,1%. There was no association between the level of NO and the genotypes when somatotype was controlled for. But young males with CC genotype showed the highest level of ET-1 in comparison with TT and TC genotype carriers. The risk to develop peripheral vasoconstriction reaction in young healthy males is associated with the ET-1 level, but not with NO level, irrespective of somatotype. Genotype variant for -786T>C polymorphism in eNOS gene in young healthy males influences synthesis of ET-1, but does not influence the synthesis of NO. CC genotype in eNOS gene promotor predisposes to peripheral vasoconstriction reaction irrespective of somatotype.Vasoconstrictive influence of CC genotype of -786T>C polymorphism in eNOS gene is most pronounced in subjects with abdominal somatotype. Young males with abdominal somatotype have the highest vessel tonus both before and after physical exertion due to higher level of ET-1 synthesis. Accordingly, CC genotype as a risk factor for vasoconstriction is typical for young males from European North with abdominal somatotype. All subjects with this genotype and with abdominal somatotype demonstrated peripheral vasoconstriction both before and after physical exertion and they had highest levels of ET-1 and the highest index of peripheral vascular resistance. Young males with undetermined somatotype have the minimal risk of peripheral vasoconstriction due to the lowest level of ET-1 synthesis.

Keywords: somatotype, peripheral vasoconstriction, nitric oxide, endothelin-1, -786T>C polymorphism of eNOS gene

History and archaeology
Ponomareva V.V. How the issue of «food allowances» was being resolved in «girls’ boarding schools» (second half of 19th – beginning of 20th century) (p. 125–134) 

Closed girls’ boarding schools of the Mariinsky establishment, which were privileged institutions catering mostly to the nobility, had laid foundations for the system of women’s education in Russia, and influenced all types of Russian women’s schools and institutions. Despite this, they remain insufficiently studied in the domestic historiography. Mariinsky schools were all boarding schools, so the administration of Mariinsky establishment had to resolve many issues other than educational, such as economic and house keeping; medical; sanitary and hygienical, and others. Mariinsky schools existed for over 150 years, undergoing a significant transformation, aiming to bring up their students in accordance with the changing demands of the time. Particularly important changes occurred during the 60s of the 19th century, during the time of the Great reforms. With the development of natural sciences, notably organic chemistry, a scientific approach to rational nutrition began to form. Traditional society’s belief was that being full was enough for a child, whilst now food was viewed as a complex organic substance, whose elements play a part in the development and functioning of adolescent’s organisms.

Mariinsky establishment strove to organise food rations in a way that complied with doctors’ orders as well as with financial limitations of the establishment, which looked after many educational and charitable institutions and was on a strict budget. This article explores the ways in which during the second half of the 19thcentury the schools developed controls of food quality and its preparation; how it became possible to improve food quality, and gives an insight into the products and ingredients used in the kitchens. The article also looks at the examples of good house keeping as well as failings and limitations of nutritional organisation. At the end of the 19th century the Mariinsky establishment began serious work developing scientific foundations of nutrition. A balanced diet for adolescents was formed, with the rationale of the needed amount of calories, protein, fats, carbohydrates etc. In reality, it was very difficult to apply the new programme even in privileged schools, which had royal protection; and the start of First World War saw the changes interrupted.

The article is based on the study of a wide variety of sources, some of which are entering the academic sphere for the first time.

Keywords: historical anthropology, culture of daily life, department of Empress Maria establishments, closed girls’ boarding schools, physiology of nourishment

Kolesnik A.V., Medvedev S.P. A cache of Upper Paleolithic flint artifacts from Nedvigovka village in the Lower Don basin (p. 135–141)

The Upper Paleolithic sites have been researched actively in the Lower Don since the late 1950s. In 1964 S. N. Bratchenko found a cache of flint artifacts near necropolis of ancient city Tanais and delivered it to M. D. Gvozdover. The cache included about 200 perfect flint blades and several artifacts with secondary treatment or use-wear traces. This assemblage lay in the Pleistocene loam at a depth of 1 m. Flint blades were small in size, and most of them were knapped by an antler hammer. Pyramidal or carenoid cores were used for producing blades. Tools are few in numbers. There is a remarkable group of specific inserts among them, which were used as blade parts of composite points. Most likely this cache was an individual backpack set of blanks for inserts. By technical and typological attributes, we can draw a parallel between our cache and the Upper Paleolithic sites in the Lower Don Basin which belong to a so-called Aurignacian type of sites.

Keywords: archeology, The Upper Paleolithic, Aurignacian, cache of flint artifacts, Lower Don
Kandinov M.N., Yanuschkina A.S. The spatial distribution of the products of the primary cleavage of flint raw materials on Avdeevo late Paleolithic site 
(p. 142–150)

The history of the study of Avdeevka late Paleolithic site was reported. The complete scheme of excavations on the territory of the site in the period from 1946 to 2013 was presented. For the first time the distribution of the products of primary cleavage of such flint raw materials like nucleus, flakes with cortex, chips of recovery were examined and shown by the method of planographic analysis for the area of a residential site Avdeevo-novoe and Inter-object space. 

Keywords: Upper Paleolithic, the structure of the settlement, inter-object space, flint raw materials, planographic analysis
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