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Abstract

Quantitative variables can be used to describe human-modified skulls, similar to many archaeological
findings. Eleven modified and normal skulls from the 5th Millennium BCE were found during excavations
at Chega Sofla, and 60 normal skulls from contemporary Khuzestan residents were analyzed using
hierarchical cluster analysis. Six indices were used to describe each skull based on ten quantitative variables.
The indices were selected to be sensitive to flattening of the frontal, occipital, and parietal bones, as well as
changes in the maximum length, breadth, and height of the cranium. The accuracy and efficiency of this
method in classifying and distinguishing modified skulls from normal skulls were evaluated. An increase in
the sample size, including ancient and modern normal skulls from Khuzestan, was considered. The success
of the explanatory variables in describing response variables was also assessed. The modified skulls from
Chega Sofla were separated from ancient and modern normal skulls using this method, and based on the
selected variables, they formed a distinctive category. A slight deformation was observed in the BG1.02
specimen, where only the squamous part of the occipital bone was flattened. The different morphologies of
the modified BG6.01 skull compared to those of the other modified skulls were also discernible. These
findings suggest that the explanatory variables effectively describe the skulls. With an increase in the sample
size from 29 skulls to 71 skulls, the results were replicated, confirming the appropriate selection of
explanatory variables and highlighting the robustness of the present method against variations in sample size.
Moreover, the proposed classification is independent of researcher-dependent biases. Finally, it should be
noted that this dimension's data matrix can be analyzed in an R project environment within a few seconds.
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Introduction

Modified human skulls are among the rare archaeological findings. There have been reports of these skulls
from sites on the Iranian Plateau (Hole et al., 1969; Soltysiak & Darabi, 2017; Lambert, 1979; Meiklejohn et
al,, 1992; Pullar, 1990; Hole, 1977; Ortner, 1996). Archaeological surveys and excavations at Tol-e Chega
Sofla, a site dating to the 5th Millennium BCE in southwestern Iran (Figure 1), led to the discovery of a
cemetery with dimensions of approximately 800 X 200 m?2. Ten graves were excavated in three excavation
units, covering 163 m? Investigations have revealed that 13 skulls were intentionally modified, 12 of which
were from grave BG1 and one from grave BGO6. In addition, one skull from grave BG1 exhibited
unintentional modification, with only part of the occipital bone being flattened (Alirezazadeh, 2022;
Alirezazadeh et al., 2024b; Moghaddam & Miri, 2021; Vahdati-Nasab & Kazazi, 2018; Alirezazadeh et al.,
2024a). In recent decades, researchers have employed quantitative methods to study this type of skull
(Alirezazadeh et al., 2024a; Clatk et al., 2007; Manriquez et al., 2005; O'Brien and Stanley, 2013; Perez, 2007;
Pomeroy et al., 2010). Quantitative methods were used to examine modified skulls in this study. In addition
to the modified and normal skulls from Chega Sofla, 60 medical images of the Khuzestan residents wete
analyzed in this study.

Materials and Methods

This study is based on a statistical population of skulls from the Chega Sofla cemetery that dates back to the
5th millennium BCE and modern skulls from Khuzestan (Figure 2). All 71 specimens studied were initially
described using ten quantitative variables, including 1) chord length of the frontal bone (from Glabella to
Bregma), 2) arc length of the frontal bone (from Glabella to Bregma), 3) chord length of the parietal bone
(from Bregma to Lambda), 4) arc length of the parietal bone (from Bregma to Lambda), 5) chord length of
the occipital bone (from Lambda to Opisthion), 6) arc length of the occipital bone (from Lambda to
Opisthion), 7) chord length of the frontal bone (from Nasion to Bregma), 8) maximum cranial length (from
Glabella to Opisthocranion), 9) maximum cranial breadth (from Euryon to Euryon), and 10) maximum
cranial height (from Basion to Bregma) (Figure 3). Based on the above variables, six indices were defined: 1)
frontal index, 2) parietal index, 3) occipital index, 4) annular type index, 5) tabular type index, and 6) normal

type index (Table 1).

Results and Discussion

The data analysis was conducted using two matrices. The first matrix included five intentionally modified
Chega Sofla skulls (BG1.05, BG1.11, BG1.12, BG1.20, and BG6.01), five normal Chega Sofla skulls (BG1.03,
BG1.04, BG1.10, BG1.19, and BG1.43), one unintentionally modified Chega Sofla skull (BG1.02), and
eighteen normal skulls from the Khuzestan residents. In the first phase, 29 skulls were analyzed (the results
are displayed in Figure 4). In the second matrix, the number of normal skulls in the Khuzestan residents
increased to 60 (Figure 5). Figure 4 illustrates a dendrogram in which the modified Chega Sofla skulls ate
separated from the other normal specimens (ancient and Khuzestan) and placed on the right (indicated in
red in Figure 4).

Subsequently, the number of normal Khuzestan specimens was increased from 18 to 60. The dendrogram
in Fig. 5 illustrates the results of this analysis. The Chega Sofla skull BG1.04 clusters with Skull 019 at a height
of 0.878. Chega Sofla specimens BG1.19 and BG1.43 clustered with the normal Khuzestan specimen (Skull
015). Other normal Chega Sofla skulls exhibited the same pattern. In other words, although the number of
normal specimens has nearly tripled, the normal Chega Sofla skulls continue to cluster with normal
Khuzestan skulls. As the last skull in the cluster of normal skulls, skull BG1.02 joins once again. This
observation further supported the previous dendrogram (Figure 4).

Conclusion

A hierarchical clustering method based on the selected parameters effectively separated the modified
specimens (BG1.05, BG1.11, BG1.12, BG1.20, and BG6.01) from the normal ancient and modern specimens
(Figures 4 and 5: red). Additionally, skull BG6.01, whose modification differs from the other specimens
(Figure 2, first row), was identified and added to the modified skull group. BG1.02, which was added as the
last cluster to the group of normal skulls (Figures 4 and 5: green), also demonstrated the sensitivity of this
method to small variations. The ancient normal skulls were scattered among the modern Khuzestan skulls
and formed clusters with modern specimens at lower heights (Figure 4: BG1.19, Skull 015, and Figure 5:
BG1.04, Skull 019), emphasizing the similarity of the considered indices between normal skulls, despite the
thousands of years between them. The clustering heights of the modified skulls were large in both the
dendrograms (Figures 4 and 5). This observation suggests that using a similar method to modify skulls does
not necessarily result in similar morphology. Although the biological patterns of cranial bone growth in
Homo sapiens are similar, their cultural patterns are different.
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Figure 4. Dendrogram of hierarchical cluster analysis for 11 ancient Chega Sofla skulls and 18 modern skulls
of Khuzestan residents based on the indices introduced in Table 1 (red: intentionally modified Chega Sofla
skulls, blue: normal Chega Sofla skulls, green: unintentionally modified Chega Sofla skulls).
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Sofla skulls, blue: normal Chega Sofla skulls, green: unintentionally modified Chega Sofla skulls).

(S 35 e .0

(slyodads (Gl (o) S8 & o p3p0 (90l e o g (JanlSe il doomex VY 2l g xl
Wilo S bl gy ogMe o A Bl gopuay o padld A8 adlas ) o> )3 odiicin i (sla sl &
Jold (g b Jitue lapsite Al (ol 35 (oS Jgb) (S LB (o e 0 dival 9 1S S (3
3590 (Sodiged Jolis 55 guuly b sl (sl it (e o Jgano 5 (Sl (53 gy csllinl Sy (slo a3l
Bl JS s Sadige gy gy (pl b odlitel JolS Nign (09 5 (el Aol anadss @b 3 g adllae
Sy o F JS3) 0,5 Lis gyl o il Jsans sladiges 511, (BG6.01 5 BG1.20 BG1.12 BG1.11 BG1.05)
g g ol (gl o F JS5) Cunlasisai gl b glito ISy o ) BGO.OL dezrer 4] (03 (305
BG1.02 dozes 390 53 SorgS Slpusi ) byl Comolioos 3,5 adls] aidly JS puads (cladodron &iwd &) ddgs oy )3
sladoonon (s S5y D 5 ¥ JS3) 2 e Jgone (sladooren o> & adgs cp BT lgicds diged cpl g 25 Mtuwo 35
) oy adgs JSuis (ggyel (sladiges b (il )] 3 9 M5 iy (i (Jgese (sladesmer ple )3 (Sl (Jgese
O 03 4B S L 5 dljadls caplie p (gaST & (Skull 019 § BG1.04 0 S5 o Skull 015 5 BG1.19 ¥
otbadss cladly i) (B 5 ¥ (glaJS5) ¢l 55,00 93y )3 el Jloj Aol JLo i iz 5 B ¢ Jgone (sladocror
Ll cdazron (o> JS5505 (gl alliio B9y Sl oolisd & 05 g0 ey 0)fF cul il 25 Bl S5 (sladocno
S o Sozmon (linglyca 1y clogSl o s ding 3 iy 3925 o i oo 3 o Mo (5l 90 4
5l ooldl e o3l is gy cpl 0 &S jebgled plply fwl Ciglate wi b WagSl pl o Sinyd dng D Cannl o ailiiio
daona> (sl o] Sy &) JolS S (09, 9 (Bl Alold oty 15 (clo bl Bl ¢ ol ok (glades g
I (> il &S b Jgome sladiges Sl ) (G5 JSubpess () 4Bl JS5 5055 sladiges Wi o 9 Col polu
35 gy R Lamo 3 orie oty gy ol ol Siingy (los pSm g ot J Jis o5 a3 41 lodocnon
S ) 08 ste o bl B )3 ol 8,53 5 (295 (SlaplS,03 s i B o3l L ilo (ls Sl el ygid ol gl2 g
ol 0y 1 Ll (cladidl, canadls ) 55 oY e oy 3 a8y 0gMe im Dy 0 (o) ddidd

ol pae ol 55 GBI Ol oy 42 (JiolSey ogome sl sglS 5l Jols (JaulSy Jgano g bl JS i sladarman 35 Sl
oo ybylS 05,5 3l g oo maad L) & adg)d p e, Lwly cpl jd a8 Cuwl oud edlaiw] diges cpl 5l imgh cpl jd olisl 3l L &S
2 Sl R (S sl pngal S5 ) Sl sladiges 9 oo (JI3)35 5 S dlarens (ol )sS (i SIS pogad e ((JiulSs
9 SOlaudss C,o‘}l;w ‘Pmdwl SM )153 ‘_;B-\ ol )'I Do g0 ‘_;)I}imL;.w oJ\}»»& ‘_;B-\ ol 9 (S LgLB] Gl slacws; )'l L) ) 4

\c’l VF-Y 4r>9) D)LOJA::) ‘D 09 4u_’>.d.w UL.MJL 4\.@9)4


https://jra-tabriziau.ir/article-1-444-en.html
http://dx.doi.org/10.61882/jra.10.2.444

[ DOI: 10.61882/jra.10.2.444 |

Downloaded from jra-tabriziau.ir at 9:26 +0330 on Friday February 20th 2026

S5 35l wl 3 1) s (590l (Sladiges (b sl 4y g td lSel S Slsal jorls g oy Sloss g (S psle oSKitily (g5l
S o sl 5y 51 ) sl Caleiie GlS Slod 5 iy« sbjgol Sy pyime e ccsime e S0 BT Ol ) opd e S8
S o813 gy 59 SIS EraS e (gosmols il IS s 9300 (1338 Slgnl o ey 35Ty b il sloSinben g iy s i

D9 ooy A odge |y Himg gy 50 0l ool EME] A Cogual g (amast Cuesj S e

Jol 8oty e jlie 1 il g (e il e yimasy (hay codly cu e ¢ gjlupatie Able calise Jnlpe )3 img cul 10y M gb &8 ) Lie
Iy 039, Copde 5 (Hriw bl ayllas .ol 0ad pbl Jol b g bawgs jl58lp 5 iz 5 aedld Juloo ¢ Lol (o cyidgs .l 0393 4l3)55 35 pod o
Gl 030> plosl pgd B 95

el 0355 1355 51 ((F93268 5 (A3) Slojle S (o Colos 5 00 pbdl s 050 4 Gimghy (il 1 Jlo (el

2505 3635 5ol (gly pols Gimgt b e ye bl 3las &35Sz 45 W5)5 e pMel Bt 5 128l LT

JuS1 B g 4 a5 oy pb 3,55 ST 5 Lads ¢ jimgls )3 3] Coley a4y dngi b laodld &y (o yiuod 23190 g 031D dy  ow ywd
Sy 3l 6 BB Siagh (Bag 4 (1 Canlsd > g0 5 5 (uge LMl (5)

@) oyte a5 oK Lo )3 3ME! &teS Cguae dr.modares.rec.1400.211 dulus b sM31 08" 51 131 imgs 1 pidgiy 53 GHS
S o o3lial (Ve /oA« ol

References &bo

.

Alirezazadeh, M. (2022). Investigation of Artificial Cranial Deformation in Tol-e Chega Sofla, Khuzestan. Unpublished
doctoral dissertation, Tarbiat Modares University, Tehran, Iran [In Persian].

Alirezazadeh, M., Vahdati Nasab, H. and Moghaddam, A. (2024). Modification of Human Skulls in Tol-e Chega Sofla.
Archacological Research of 1Iran, 14(40), 7-33. doi: 10.22084/nb.2022.25249.2418 [In Persian].
https://nbsh.basu.ac.it/article 4577.html

Alirezazadeh, M., Vahdati Nasab, H., & Moghaddam, A. (2024a). Using the morphometric approach to analyze artificially
modified crania from the late fifth millennium BCE settlement of Chega Sofla, southwestern Iran. International
Journal of Osteoarchaceology. 34(4), €3306. https://doi.org/10.1002/04a.3306

Anton, S.C. (1989). Intentional cranial vault deformation and induced changes of the cranial base and face. American
Journal of Physical Anthropology. 79, pp. 253—267. https://doi.org/10.1002/2jpa.1330790213

Anton, S.C., Weinstein K.J. (1999). Artificial cranial deformation and fossil Australians revisited. Journal of Human
Evolution. 36, pp. 195-209. https://doi.org/10.1006/jhev.1998.0266

Bjork, A., Bjork, L. (1964). Artificial deformation and cranio-facial asymmetry in ancient Peruvians. Journal of Dental
Research. 43, pp. 353-362. https://doi.org/10.1177/00220345640430030601

Blom, D.E., Hallgrimsson, B., Keng, L., Lozada, M.C., Buikstra, J.E. (1998). Tiwanaku colonization: bioarchaeological
implications for migration in the Moquegua Valley, Peru. World Archaeology. 30, pp. 238-261.
https://doi.org/10.1080/00438243.1998.9980409

Brown, P. (1981). Artificial cranial deformation: A component in the variation in Pleistocene Australian Aboriginal crania.
Archaeology in Oceania. 16, 156-167. https://doi.org/10.1002/}.1834-4453.1981.tb00026.x

Burrows, G., Stanley, H. M. (1898). The land of the pigmies. Thomas Y. Crowell & Co.

Carlson, D. L. (2024). Quantitative methods in archaeology using R. Translated into Persian: Alirezazadeh, M. Halil

publications, Tehran, Iran [In Persian].

Chech, M., Groves, C. P., Thorne, A., Trinkaus, E. (1999). A new reconstruction of the Shanidar 5 cranium. Paléorient.
25(2), 143—-146. https://doi.org/10.3406/paleo.1999.4692

Cheever, H. T. (1856). The island world of the Pacific. Harper & brothers.

Cheverud, J.M., Kohn L.A.P., Konigsberg, L.W., Leigh, S.R. (1992). Effects of fronto-occipital artificial cranial vault
modification on the cranial base and face. American Journal of Physical Anthropology. 88, pp. 323-345.
https://doi.org/10.1002/2ajpa.1330880307

Clatk, J. L., Dobson, S. D., Antén, S. C., Hawks, J., Hunley, K. L., & Wolpoff, M. H. (2007). Identifying artificially
deformed crania. International Journal of Osteoarchaeology. 17: 596—607. https://doi.org/10.1002/0a.910

Daems, A., Croucher, K. (2007). Artificial cranial modification in prehistoric Iran: Evidence from crania and figurines.
Iranica Antiqua. XLII, 42, 1-21. https://doi.org/10.2143/1A.42.0.2017868
Del Papa, M.C., Perez, S.I. (2007). The influence of artificial cranial vault deformation on the expression of cranial

nonmetric traits: its importance in the study of evolutionary relationships. American Journal of Physical
Anthropology. 134, pp. 251-262. https://doi.org/10.1002/ajpa.20665

Delougaz, P. and Kantor, HJ. (1996). Chogha Mish Volume 1: The First Five Seasons 1961-1971. Oriental Institute
Publications. the Oriental Institute of the University of Chicago.

Dembo, A., Imbelloni, J. (1938). Deformaciones Intencionales del Cuerpo Humano de Caracter Etnico, Humanior.
Biblioteca del Americanista Moderno. Seccion A, Tomo III Buenos Aires, Argentina.
Dingwall, E.J. (1931). Artificial cranial deformation- A contribution to the study of ethnic mutilation. John Bale Sons &

\c\l VF-Y 4P?) b)Lo.M:} ‘D 0)9.) 4u_’>.r.l.w uLA.MJlJ 4.‘59)4


https://jra-tabriziau.ir/article-1-444-en.html
http://dx.doi.org/10.61882/jra.10.2.444

[ DOI: 10.61882/jra.10.2.444 |

Downloaded from jra-tabriziau.ir at 9:26 +0330 on Friday February 20th 2026

Danielsson Ltd: London.

Durband, A. C. (2008). Artificial cranial deformation in Pleistocene Australians: The Coobool Creek sample. Journal of
Human Evolution. 54, 795-813. https://doi.org/10.1016/}.jhevol.2007.10.013

Friess, M., Baylac, M. (2003). Exploring artificial cranial deformation using elliptic Fourier analysis of procrustes aligned
outlines. American Journal of Physical Anthropology. 122, pp. 11-22. https://doi.org/10.1002/ajpa.10286

Hippocrates, Jones W.H.S. (1923). Ancient Medicine Airs Waters Places Epidemics 1 and 3 the Oath Precepts Nutriment
1. Harvard University Press: Cambridge.

Hole, F. (1977). Studies in the archeological history of the Deh Luran Plain: The excavation of Chagha Sefid. Ann Arbor:
Museum of Anthropology University of Michigan.

Hole, F., Flannery, K. V., Neely, J. A. (1969). Prehistory and human ecology of the Deh Luran plain: An early village

sequence from Khuzistan Iran. University of Michigan.

Hoshower, .M., Buikstra, J.E., Goldstein, P.S., Webster, A.D. (1995). Artificial Cranial Deformation at the Omo M10
Site: a Tiwanaku complex from the Moquegua Valley. Latin American Antiquity. 6, pp. 145-164.
https://doi.org/10.2307/972149

Hrdlicka, A. (1919). Anthropometry. American Journal of Physical Anthropology, ii, pp. 175-194.
https://doi.org/10.1002/ajpa.1330020112

Imbelloni, J. (1923). Introduccion a nuevos estudios de craneotrigonometria, Anales del Museo nacional de Historia
natural de Buenos Aires Argentina. Tomo. XXXI, pp. 31-94.

Imbelloni, J. (1938). Formas, esencia y metodica de las deformaciones cefalicas intencionales, Universidad Nacional de
Tucuman, Instituto de Antropologia, Revista del Instituto de Antropologia, 1(232), pp. 5-37.

Imbelloni, J. (1963). Cephalic deformations of the indians of Argentina. In: Steward JH, editor. Handbook of South
American Indians. Smithsonian Institution Bureau of American Ethnology Bulletin 143: 53-55.

Joyce, T. A. (1914). Mexican archaeology. P. L. Warner.

Lambert, P.J.B. (1979). Early Neolithic cranial deformation at Ganj Dareh Tepe Iran. Canadian Review of Physical
Anthropology. 1, pp. 51-54.

Lorentz, K.O. (2017). Marking Identity through Cultural Cranial Modification within the First Sedentary Communities
(Ninth to Eighth Millennium BCE) in the Near East: Tepe Abdul Hosein, Iran. International Journal of
Osteoarchaeology, 27, pp. 973-983. https://doi.org/10.1002/02.2609

Manriquez, G., Gonzilez-Bergas, F.E., Salinas, J.C., Espoueys, O. (2005). Deformacién intencional del craneoen

poblaciones arqueoldgicas de Arica, Chile: Analisis preliminar de morfometria geométrica con uso de radiografias
craneofaciales. Chungara (Arica). http://dx.doi.org/10.4067/S0717-73562006000100004

Meiklejohn, C., Smith, P.E.L., Solecki, R., Agelarakis, A., Akkermans, P.A. (1992). Artificial cranial deformation in the
Proto-Neolithic and Neolithic Near East and its possible Origin: Evidence from four sites. Paléorient. 18, pp. 83-
97. https://doi.org/10.3406/paleo.1992.4574

Moghaddam, A. (2019). Archaeological Excavations at TOL-e CHEGA SOFLA CEMETERY The First Season (Winter
2016). Iranian Center for Archaeological Research [In Persian].

Moghaddam, A., Miri, N. (2021). Tol-e Chega Sofla Cemetery: A Phenomenon in the Context of Late 5th Millennium
Southwest Iran, in Abar, A. u. a. (Hrsg.) Peatls, Politics and Pistachios: Essays in Anthropology and Memories on
the  Occasion of Susan  Pollock's  65th  Birthday.  Heidelberg:  Propylaeum, S.  47-60.
https://doi.org/10.11588/propylacum.837.c10734

Morton, S.G. (1839). Crania Americana or A comparative view of the skulls of various aboriginal nations of North and

South America: To which is prefixed an essay on the varieties of the human species. J. Dobson: Philadelphia.

Ni, X, Li, Q., Stidham, T. A, Yang, Y., Ji, Q., Jin, C., Samiullah, K. (2020). Earliest-known intentionally deformed human
cranium from Asia. Archaeological and Anthropological Sciences. 12, 93. https://doi.org/10.1007/512520-020-
01045-x

O'Brien, T.G., Stanley, A.M. (2013). Boards and Cords: Discriminating Types of Attificial Cranial Deformation in
Prehispanic  South  Central ~ Andean  Populations. Int. J.  Osteoarchaecology:  23:  459-470.
https://doi.org/10.1002/02a.1269

O'Loughlin, V.D. (1996). Comparative endocranial vascular changes due to craniosynostosis and artificial cranial
deformation. American Journal of Physical Anthropology. 101, pp. 369-385. https://doi.org/10.1002/(SICT)1096-
8644(199611)101:3%3C369:AID-AJPA6%3E3.0.CO:2-U

O'Brien, TG., Peters, LR., Hines, ME. (2013). Artificial Cranial Deformation: Potential Implications for Affected Brain
Function. Anthropology. 1:3. http://dx.doi.org/10.4172/2332-0915.1000107

Ogura, M., Al-Kalaly, A., Sakashita, R., Kamegai, T., Miyawaki, S. (2006). Relationship between anteroposterior cranial

vault deformation and mandibular morphology in a pre-Columbian population. American Journal of Orthodontics
and Dentofacial Orthopedics. 130, pp. 535-539. https://doi.org/10.1016/j.2j0d0.2006.05.026

Ortner, D. J. (1996). Attificial cranial deformation of a human skull from Chogha Mish. in: "Chogha mish volume 1: The
first five seasons 1961-1971", P. Delougaz & H. J. Kantor (Eds.). Oriental Institute Publications, the Oriental
Institute of the University of Chicago.

Ozbek, M. (2001). Cranial deformation in a subadult sample from Degirmentepe (Chalcolithic, Turkey). American Journal
of Physical Anthropology. 115, 238—244. https://doi.org/10.1002/ajpa.1078

Perez, S.I. (2007). Artificial cranial deformation in South America: a geometric morphometrics approximation. Journal

\‘Yl VF-Y 4P?) b)Lo.M:} ‘D 0)9.) 4u_’>.r.l.w uLA.MJlJ 4.‘59)4


https://jra-tabriziau.ir/article-1-444-en.html
http://dx.doi.org/10.61882/jra.10.2.444

[ DOI: 10.61882/jra.10.2.444 |

Downloaded from jra-tabriziau.ir at 9:26 +0330 on Friday February 20th 2026

of Archaeological Science. 34: 1649-1658. https://doi.org/10.1016/}.jas.2006.12.003

Pomatto, J.K., Calcaterra. J., Kelly, K.M., Beals, S.P., Littlefield, T.R. (20006). A study of family head shape: environmental
influences alter cranial shape. Journal of clinical pediatrics. 45, pp- 55-63.
https://doi.org/10.1177/000992280604500109

Pomeroy, E., Stock, J.T., Zakrzewski, S.R., Lahr, M.M. (2010). A metric study of three types of artificial cranial
modification from north-central Peru. Int. J. Osteoarchaeol. 20: 317-334. https://doi.org/10.1002/0a.1044

Pullar, J. (1990). Tepe Abdul Hosein: A Neolithic Site in Western Iran; Excavations 1978. British Archaeological Reports
(BAR), International Series 563. BAR

Rhode, M.P., Arriaza, B.T. (2006). Influence of cranial deformation on facial morphology among prehistoric southcentral
Andean  populations.  American  Journal of  Physical = Anthropology. 130, pp.  462-470.
https://doi.org/10.1002/ajpa.20333

Soltysiak, A., Darabi, H. (2017). Human remains from Ali Kosh Iran 2017. Bioarchaeology of the Near East. 11, 76-83.

Tiesler, V. (2014). The bioarchaeology of artificial cranial modifications: New approaches to head shaping and its
meanings in Pre-Columbian Mesoamerica and beyond. New York. https://doi.org/10.1007/978-1-4614- 8760-9

Topinard, P. (1879). Des déformation ethniques du crine. RA, Sér ii, 496-506.

Vahdati Nasab, H. & Kazazi, M. (2018). Bio- Anthropology Studies on Human Remains. In: Archaeological Excavations
in Tol-e Chega Sofla Cemetery, First Season, Winter 2015, edited by Abbas Moghaddam, 157-242. Tehran: RICHT.
[In Persian].

Virey, J.J. (1815), Enfance. Dict des sciences medicales xii, pp. 217-256.

Wilson, S.D. (1862). Ethnical forms and undesigned distortion of the human cranium, Canadian caverns. Toronto.

o) (5755 0)93 Al - lusjob  JawlSa 5 53 4Bl S i Sl ladomer ddllas (V1)) s (2395 033l pels
Ol (IR e pe Sy oSl (o

slaingd (JawlSs ) 4l IS0 s Sl sladesmes (VF-F) . olie pado 5 dols s (Jiog fgdge (235 0l3LS e
https://nbsh.basu.ac.ir/article 4577.html Y=Y (¥ )V¥ )l olis bl

el <l g o3lild e (an a5 Rl ookl b olidlial )3 oS (slagyy (VF4F) . hagd cgudylS

e o893 5018 (IRF (is}) s b o JiualSy 5 ol ys8 53 il (s sagls (WAY) ol o
(SB35 g (b

o dslSy 5 liasS 53 (bl (S aglS 3 il bl s bl (IYAY) hsle (38 g ol i i
(EINE3)S g (S e olRimgy IS ol pde (WWAY (lins) Cunss Juad

FY) VY pg3 0)losd cumd 0,93 ¢ i il Amgs


https://jra-tabriziau.ir/article-1-444-en.html
http://dx.doi.org/10.61882/jra.10.2.444

