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Summary: The research of the features of variant anatomy, as an integral part of paleoanthropological
exploration, is an extremely important source of additional information about the anatomical structure
of humans. Patterns of variability and frequency distribution of discrete variational features in variant
anatomy remain important. Cranioscopic variational (or non-metric) features - anatomical variations
in the skeleton structure, registered according to the “presence-absence” principle, are an important
source of information in studying the origin and ethnogenetic relationships of paleopopulations. These
features include inconstant (additional) skull bones. By modern classification, there are three types of
inconstant bones of the human skull: wormian (sutural) bones, fontanelle bones and insular bones. They
have various causes: genetic factors, chronic high intracranial pressure, skull deformation, disturbances
of the skull symmetry, different pathological processes, etc. The purpose of the work was to research
the variant anatomy of inconstant bones of the human skull. The objective to research is the variant
anatomy of inconstant skull bones of the human on the anthropological materials from the Scythian
grave field. It located near Kolomak village in the Kharkiv region and dates back to IX — IV century BC.
The 88 skulls of adult persons has been researched. The inconstant additional bones of skull were present
in the structures of 16 skulls out of 88 (18.1%). Results. The sutural (wormian) bones were present in
12 skulls (13.6%), fontanelle bones — in 6 skulls (6.8%), insular bones were absent. In the anatomical
structures of 10 skulls (11.4%) were only wormian bones, in 4 skulls (4.5%) were only fontanelle bones,
in the structures of 2 skulls (2.3%) were combination of sutural and fontanelle additional bones. Often
the inconstant bones were located in several sutures at the same time. The most common sutural bones
were lambdoid suture bones - 9 skulls (10.2%). The inconstant bones of the coronal suture and sagittal
suture were found in 2 skulls (2.3%). The additional bones of the occipital-mastoid, parietal-mastoid
and squamosal sutures were absent on the examined osteological materials. The fontanelle bones most
often located at the place of the occipital fontanellele and they were present in 4 skulls (4.5%). The
additional fontanelle bones of the mastoid fontanellele were found in 2 skulls (2.3%). The frontal
fontanelle bone was in 1 skull (1.1%). The additional fontanelle bones of the sphenoid fontanellele and
interparietal bones were not found in the researched skulls. Conclusion. It is interesting to consider the
case of combination in one skull a large inconstant bone of the sagittal suture with complete metopic
(frontal) suture and occipital bone of sufficiently large size. The results of the research expanded and
updated the existing data on the variant anatomy of inconstant cranial bones. Also, the results obtained
maybe required in the further research of individual variability in the structure of the human’s skull.
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Introduction. In recent years, there have modern and fossil human populations has
been some changes in trends in domestic and always been of great importance for
foreign  anthropology. Currently, the anthropological science, contributing to the
importance of variant anatomy is increasing. research of its various directions. The
However, the research of bone remains of research of the relationship between the
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variability of osteological features allows us
to characterize the structural type of a group
of individuals, as well as to compare
intergroup and intragroup variability.

The research of the variant anatomy and
features of individual anatomical formations,
their topography from the standpoint of a
macroscopic point of view is also considered
relevant. The regularities of variability and
frequency distribution of variational features
in the context of variant anatomy remain are
important. Therefore, the research of the
features of variant anatomy, as an integral
part of paleoanthropological research, is an
extremely important source of additional
information about the anatomical structure of
humans [4].

In modern paleoanthropological research,
variational features on skeletal bones play a
significant role as an additional source of
information. Variational features are non-
metric, qualitative features, which determined
by the principle of "presence" or "absence". In
anatomy in general, and in craniology in
particular, this term has become widespread
relatively recently recently in the last quarter
of the twentieth century. Prior to that time,
many variants of the anatomical structure in
literary publications were usually called
"anomalies".

Cranioscopic discrete variation, or non-
metric features, which are anatomical
variations in the structure of the skull are an
important source of information in studying
the origin and ethnogenetic relationships of
paleopopulations.

In modern historical and anthropological
science the research of variational features on
craniological material is  widespread.
Variational features on the skull are
understood as variations in its anatomical
structure, which are manifested in the form of
inconstant bones [4].

One of these features is the inconstant
bones of the skull, usually located between
the normal permanent bones of the human
skull [5, 9, 11]. According to the
classification by Speransky V. and Zaichenko
A. (1980) inconstant skull bones are divided
into 3 groups: sutural or wormian (ossa
suturalia), fontanelle (ossa fonticulorum),

insular (ossa insularia). The names of the
groups reflect their localization in the
anatomical structure of the skull [11].

Wormian bones or sutural bones are
accessory small bones which  occur
accidentally or intercalated between or near
cranial sutures isolated from normal
ossification center of skull [7].

The fontanelle bones located between the
calvarial bones in the fontanelles and border
on three or more permanent skull bones.
These bones are derived from accessory
ossification centers [8]. The fontanelle bones
were first discovered in man in the sixteenth
century by the physician Paracelsus, who gave
them the name “ossiculum anti-epilepticum,”
believing them to be a remedy for epilepsy.
Since that time various names have been
given to this bone type by different
researchers and authors: they have been often
termed “os bregmaticum” and many other
names. The insular bones are located inside
the permanent bones of the skull [11].

Inconstant bones of the skull are develop in
utero, and sometimes after birth. It is unclear
at this time exactly how they are formed,
although genetic as well as environmental
factors have Dbeen proposed [1]. The
appearance of these bones is due to a number
of reasons: genetic factors, deformation and
changes of symmetry in the anatomical
structure  of the skull, osteogenesis
imperfecta, chronic increase in intracranial
pressure, various pathological processes, can
be combined with developmental
abnormalities of the brain [9, 10, 11].
However, most often this phenomenon is
associated with  abnormalities in the
manifestation of genetic differences at the
phenotype level [10, 11].

At the same time, explorations by various
authors show that the processes that lead to
the appearance of inconstant bones, and the
processes under the influence of which the
skull is formed, are independent of each other
[3]. The occurrence of fontanelles bone not
connecting with the occurrence of wormian
bones (except for weak connection anterior
fontanelle bone and coronal suture bone),
which may indicate the influence of various
factors on their appearance [11]. Clinically
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inconstant bones are used as one of the
markers in the diagnoses of many autosomal
dominant genetic disorders, such as,
craniosynostosis and osteogenesis imperfect
[1].

According to the literature, additional
bones of the human skull with various
localization in different populations occur
with a frequency of 20-67% [2, 6, 7, 11].
Some authors note gender differences in the
frequency of inconstant cranial bones, while
other authors don't note such differences.
Additional bones are most common in
structure of the brachycranial skull type. At
the same time, some authors, such as H.
Grimme, refute the relationship between the
shape of the skull and the frequency with
which additional bones occur [11].

The purpose of the work: exploration the
variant anatomy of inconstant bones of the
human skull on the anthropological materials
from Scythians grave field near Kolomak
village.

Materials and methods. This
observational study was carried out on 88
adult skulls with different preservation (in
most cases, only the neurocranium of them
preserved, in some cases the skull base was
damaged), which were extracted in the XX
century from the grave field near Koloamak
village and currently stored in osteological
collection of the Department of Human
Anatomy of the V. N. Karazin Kharkiv
National University. The settlement and
gravefield "Grashkivsky" of the IX century —
IV century BC near the village of Kolomak,
Kharkiv region of Ukraine — archeological
monument (Early Iron Age, Scythian culture).
It located 0.5 km. to the north-western part of
the former Grishkovo village, which is
currently the south-western outskirts of
Kolomak village.

The basis of the research methodology is
the identification and registration of
variational features (presence of different
types of additional skull bones) with
subsequent statistical processing of the results
to determine the frequency of these traits in
the population.

All  researches were performed in
accordance with the Council of Europe
Convention on the Protection of Human
Rights and Human Dignity in the Application
of Biology and Medicine: Convention on
Human Rights and Biomedicine (ETS Ne 164)
of 04.04.1997, and the Declaration of
Helsinki World Medical Association (2008).

Results. In the our research the inconstant
skull bones were present in the anatomical
structure of 16 skulls out of 88, which is
18.1% of the total.

The wormian (sutural) bones were present
in structure of 12 skulls (13.6 %), fontanelle
bones - in 6 skulls (6.8 %), insular bones were
absent. Often inconstant bones in the skulls
were located in several sutures at the same
time.

The most common wormian inconstant
bones were lambdoid suture bones. They were
found in 9 skulls (10.2 %). In most cases, the
lambdoid suture contained from 1 to 5 bones.
Multiple lambdoid wormian bones have been
found only in structure of the 1 skull (1.1 %),
although statistics show that they are the most
common variant of additional human skull
bones in other populations.

The wormian bones of the lambdoid suture
on the researched skulls were mostly partially
elongated, crest-shaped, less often irregular
or rounded. In the majority of cases, their size
was 9-18 mm, but smaller bones were also
found. The location of these additional bones
in 5 skulls (5.7 %) was bilateral, in 3 skulls
(3.4 %) — only on the right side, in 1 skull
(1.1 %) — on the left side (Fig. 1, Fig. 2).
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Fig. 1. Multiple inconstant wormian bones of the lambdoid suture

Fig. 2. Single inconstant wormian bone in left half of the lambdoid suture
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Sagittal suture wormian bones were found
in structures of the 2 skulls (2.3 %). In all
cases, these were single elongated bones
measuring 10x17 mm and 16%33 mm.

One of the skulls had a combination of a
lost wormian bone of elongated shape, located
in front of the sagittal suture with a complete
metopic (frontal) suture and lost occipital
fontanelle bone (Fig. 3).

Fig. 3. The combination of a lost wormian bone in the sagittal suture (2) with complete metopic
(frontal) suture (1) and lost occipital fontanelle bone (3). View from the side of the cranial cavity

The bones of the coronal suture were in the
structure of 2 skulls (2.3 %). In the first case
on each side of the suture was placed a single
bone. The left bone was rectangular in shape,
with size 11x16 mm. The left bone
characterized by an elongated shape of an
irregular rhombus, it size — 6x12 mm. In the
second case, two small bones with an oval
elongated shape and size 3x5 mm and 4x6 mm
were placed in the right half of the suture.

The bones of the parietal-mastoid suture
were present in 1 skull (1.1 %). The location
of the bones was one-sided in the right suture.
Two bones with size 2x5 mm and 3x10 mm
have an elongated triangular irregular shape.

The bones of the occipital-mastoid,
parietal-mastoid and squamosal sutures were
absent on the examined osteological
materials.

The fontanelle bones in the researched
skulls were most often located at the place of
the occipital fontanellele.

The occipital fontanelle bones were present
in 4 skulls (4.5 %). These bones were single,
triangular, quadrangular or irregular in shape.
Their sizes from 8x19 mm to 25%36 mm. One
of the skulls had double occipital fontanelle
bones with total size 19x20 mm.

The fontanelle bones of the mastoid
fontanellele were found in structure of the 2
skulls (2.3 %). They were with elongated or
irregular shape. The sizes of the bones were
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8-16 mm. The location of these inconstant
bones was bilateral in both cases.

The frontal fontanelle bone was in 1 skull
(1.1 %). It was a large additional bone 13x22
mm, with an elongated shape in the anterior-
posterior direction close to the shape of a
rectangle with uneven strongly "wavy"
borders.

The additional fontanelle bones of the
sphenoid fontanellele were not found in the
researched skulls.

The interparietal
presented on the
materials.

bones also were not
researched osteological

Conclusion. By reseaching
anthropological material from the grave field
near the Kolomak village researched the
anatomical variability of additional skull
bones a separate Scythian population. In
general, according to the results of the
research, inconstant skull bones were present
in the anatomical structure of 16 skulls out of
88, which is 18.1% of the total. In the
anatomical structure of 10 skulls (11.4 %)
were only wormian bones, in 4 skulls (4.5 %)
were only fontanelle bones and in the
structure of 2 skulls (2.3 %) was a
combination of sutural and fontanelle
additional bones. Insular bones in the
researched osteological material are absent.
Occasionally, inconstant sutural bones were
localized in several sutures at once, or
combined with the fontanelle bones.

Literature data show that inconstant skull
bones among representatives of various
modern populations occur with a frequency of
20 to 67%. Thus, the results of the research
indicate that the skull with single inconstant
sutural bones and additional fontanelle bones
are not common variant of anatomical
structure among the osteological materials
from the Scythian grave field near the
Kolomak village. Skulls with numerous
inconstant bones are also a rare variant of the
structure.

An interesting finding was the case of
combination in one of the skulls of a large
sagittal suture additional bone with other
discrete variational features in the form of an
existing complete metopic (frontal) suture

(sutura frontalis s. sutura metopica) and
occipital fontanelle bone. In our opinion in
this case the formation of metopic suture and
two large inconstant bones has been
frequently associated with a non-syndromic
isolated craniosynostosis. It has been often
related to a chromic increase in the
intracranial pressure and commonly when a
midline suture (metopic or sagittal) is
involved. In this case, the intracranial
pressure grow gradually, occurring with the
growth of the individual in childhood. In
additional, the initial area in the sagittal
synostosis is crucial for the direction of the
increased intracranial pressure from the
growing structures of the brain, anteriorly or
posteriorly along the midline, coinciding with
the projection of the sagittal suture. This
causes the sutural widening which possibly
trigger the metopic suture formation, bone
formation in the sagittal suture and posterior
fontanelles.

The results of the completed osteological
research will expand and update the existing
data on the variant anatomy of inconstant

cranial bones. Further research of this
variational feature and its variability on
craniological materials from other

osteological collections will allow to more
fully characterize the structural type of a
group of individuals, as well as to compare
intergroup and intragroup variability, in
particular among anthropological materials
from different Scythian grave fields in Eastern
Ukraine.

The use of data about local Scythian groups
will bring us closer to understanding the
origin of the Scythians, as well as the factors

that determined anthropological
differentiation within the Scythian
population. If the main factor of this

differentiation was microevolutionary, then it
is unlikely to expect a special closeness of
individual Scythian populations to non-
scythian  groups, since  microevolution
(including brachycephalization, gracilization,
and random processes) theoretically cannot
lead to convergent similarity of unrelated
groups along the entire complex of characters.
If such a similarity is nevertheless observed,
then it, as a rule, indicates a relationship.
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Also, the restoration of morphological
characteristics of osteometric features at the
individual level has practical significance in
archaeoanthropological reconstruction.
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HEINOCTIMHI KICTKHA HA YEPEITAX 3 CKI®CBKOI'O
MOTI'MJIBHUKA BLIS ¢. KOJIOMAK

LUlepcmiox C. O., Ioncmanoii A. O., Ilpoxopuyk P. M.
Torurra ayist nuctyBannst: andreypolstyanoj@karazin.ua

Pestome:  Jocnioicenns  ocobnueocmell  8apiaHmHOL  AHAMOMIL  JIOOUHY, SIK  BAXCTUBOL MA  HeBi0 EMHOI  YacmuHu
NAICOAHMPONOTOSIUHUX OOCTIONCEHb, € BANCTIUBUM OXHCEPENIOM 000AMKO80I THpopMayii npo ocobmusocmi anamomiurol 6)y006u
Jr00uHy. Kpariockoniumi (Ouckpemui eapiauiting, abo HeMempusHi) O3HAKU, WO AR CODO AHAMOMIYHE 8apiayii 8 6)Y006i
uepend, peccmpyrombCa 34 NPUHYUNOM «HPUCYIMHICIIb-GIOCYIMHICHIbY, € GaMCTIUGUM OJHCEpeNiomM HopMayii npu 6UBHEeHHI
NOXOONCEHHSL | eMHOCCHEMUMHUX 36513Ki6 NANeonony/siyitl. J{o yux 03HAK GIOHOCSINbCSL GMOMY HUCTE HENOCHIUHILL (000anmKo6i)
KicniKu wepena. 3a CyHacHoro Kiacuikayicro nputisimo euoisimu 3 207106Hi MU HENOCIIUHUX KICOK YePend. WOGHI, MiM STUKOGI
ma ocmposyesi kicnixu. Memoro pooomut 0710 BpoedeH st AOCTIONCEHHS NUMAHL SAPIAHIHOL AHAMOMIL HENOCMILIHUX KICIMOK HA
uepenax ooell. Mamepiau ma memoou. byia 0ocniodicena apiaHmHa AHAMOMISL HENOCMIELIHUX KICIOK HA AHMPONOIOIYHUX
Mamepianax yepenie 3 CKighcokoeo MocutbruKa noonusy ceia Konomax na Xapriswuri, wo oamyenivest IX - IV cmoninmmsiv 0o H.e.
Byno docrioorceno 88 uepenie dopocmux mooeil. Pezymvmamu. Henocmitini 0odamxo6i kicmku Oy npucymHi 6 0y0osi 16 uepenis,
wo cmarosums 18,1% 6i0 3aeamshol kinokocmi. [LloeHi kicmxu 6y 6 12 uepenax (13,6%), miv’suxoei —y 6 uepenax (6,8%),
ocmpieyesi. Kicmiu 0y 6i0CymHi. Y yacmumi GUNAOKI6 HeNOCMINIHI KICIKU PO3MALUO8YBAIUCH OOHOUACHO 8 OEKITbKOX UIBAX.
Likaso siomimumu 8UnadoK NOEOHAHHS 8 OOHOMY 3 HEPENia 6eUKOi 000aNKOBOT KICK CIMPINOBO20 WiBA 3 NOBHUM MEMONIUHUM
WeoM ma O000amKOBO0 KICKOIO HOMWIUYHO20 MIM SIUKA. 32I0HO JMEepamypHux Oanux O00amKo6i KiCMKU uepena
3YCPIAIOMbCA 8 PISHUX oMYA 3 yacmomoro 610 20 00 67%. Bucnosxu. Taxkum yuHom, pe3yibmami O0CTHOXNCEHHS 6KA3YI0Mb
HQ mMe, WO OAHULL MUR OUCKDEMHO-BAPIAYIIHUX O3HAK € PIOKICHUM GAPIGHMOM AHAMOMIUHOL 6Y006U ceped OOCTONCEHUX
OCmeonoaiuHUX Mamepiarnie. Pe3yiiomamu 00CTiodcenHs: po3UUpIooms ma OONOGHIOIONTb HASGHT OAHT NPO 6aPIAHIMHOL AHAMOMIT
Henocmitinux Kicmok wepend. Tlooamwui 00CTIONCEHHS KPAHIONOSIHHUX Mamepianie 0036805Mb OLbl NOBHO MA OOCTIOUNU
NOPIBHIOBATIBHY GHYMPIUHBOSDYNOBY MA MIHCSDYNOBY MIHUGICITD.
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HEIIOCTOAHHBIE KOCTHU HA YEPEITAX CKU®CKOI'O
MOTI'MJIBHUKA OKOJIO c. KOJIOMAK

Llepcmiwok C. A., lloncmanou A. A., [lpoxopuyk P. H.
IMomrra s muctyBanus: andreypolstyanoj@karazin.ua

Pestome. Hccneoosanus ocobennocmetl 6apuaHmHoll aHamomMuu 4eio8exd, KaK axCHAs U HeOMbeMAeMasl Yacmu
naneoaHmponoIocU4ecKUx UCCIe008aHUN,  AGIAIOMCA  UCTOYHUKOM — OONOTHUMENbHOU  UHGopmayuu oo
ocobennocmax cmpoenus denosexa. Kpanuockonuueckue (Ouckpemmusvie apuayuonnsle, Uiy HemempuiecKue)
NPUBHAKU, NPeoCcmagisaoujie aHamomudecKue sapuayuy 8 CmpoeHuy yepend, pecucmpupyemoie no npuHyuny
«NPUCYMCMEUE—OMCYMCMBUE)», ABTAIOMCA BANCHLIM UCTNIOYHUKOM UHGOpMAYUY NPU U3YHEHUU NPOUCXOHCOCHUS
u smHoceHemudeckux cesazei naieononyuayuti. OOHUM U3 OAHHBLIX NPUSHAKOS AGNAIOMCS HENOCMOSHHbIE UTU
0obasounvie kocmu uepena. Coenacno coepemMenHol KiaccuuKkayuy, 6blOesaiom mpu 2IA6HbIX MUna
HeNnoOCMOAHHbIX KOCmell Yepend: WwioeHvle, POOHUYKOsble U ocmposkosvlie kocmu. Lleavto pabomer Obino
ucciedosanue 0CobeHHOCmell HenoCMOsSHHbIX Kocmell Ha uepenax modei. Mamepuanvt u memoost. bulia
U3yuena 6apuanmHas aHamoMusi HeNnOCMOSHHLIX KOCMeU HA AHMPONOI02UYeCKUX MAmepuanax 4epenos u3
cKugcrkoeo moeunvHuka 6onusu cena Konomax e Xapvxosckoii oonacmu, oamupyemoeo IX — IV gexom 00 H.5.
Bovino uccneoosano 88 uepenos e3pocavix mooeil. Henocmosinnvle 00noiHumenbhvle KOCmu NPUCymcmeosai 8
cmpoernuu 16 uepenos, umo cocmasisiem 18,1% om obweeo konuuecmeaa. Pesynemamut. [llosuvie kocmu Oviiu
6 12 uepenax (13,6%), poonuukoguvie — 6 6 uepenax (6,8%), ocmpogrosvie kocmu He 6biau 0OHAPYdiceHsl. B psade
CY4a8 HenoCmosHHble KOCMU PACNONA2ANUCy OOHOBPEMEHHO 6 HeCKONbKUX wieam. MumepecHvim sA615emcs
cnyuai couemanus. 8 OOHOM U3 4epenog KpPYnHOU O000a8OYHOU KOCMU CASUMMANIbLHO20 Wead € NOJHBIM
Memonu4ecKuUM WeoM U OONOIHUMENbHOU KOCMbIO 3aMblL104H020 pooHuuka. Co2nacno aumepamypHoim OGHHBIM,
000a60YHbIE KOCIU Yepend 8CMpedaromcs 8 pasiuyHblx nonyaayuax ¢ yacmomou 20—67%. Boieodwst. Taxum
0bpaszom, pesyibmamul UCCIE008ANHUS YKA3LIBAIOM HA MO, 4MO OGHHbIL MUun 6apuayioHHO-OUCKPENHbIX
NPUBHAKO8 AGNAEMCSl PeOKUM 6APUAHMOM CMPOEHUs uepena cpeou UCCIe008AHHbIX OCMeON0UYEeCKUX
mamepuanos. Pe3yismamul uccie0o8anus 8 3HAYUMENbHOU CeneHu O0NOIHAIOM U PACUUPSION CYIeCmayiouue
OdauHble 00 0CODEHHOCMAX 8APUAHMHOU AHAMOMUU 000ABOUHBIX KOCmel uepena. [lanvHeluue ucciedo8anus
KPAHUOJIOSUYHUX MAMEPUATIO8 MO2Y NI NO360IUMb U3YUUMb CPAGHUMENLHYIO BHYMPUSPYNNOBYIO U MEHCSPYNNOBYIO
UBMEHUUBOCD

Ki1ro4eBble ¢j10Ba: HEIOCTOSHHBIE KOCTH qcpeiia, IIOBHBIC KOCTHU, POAHUYKOBBIC KOCTHU, BApHUAHTHAA aHATOMMUA
YCJIOBCKA, MaJICOAHTPOIIOJIOT L
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