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̍� ਓࠎのಛ௃
ɹਓࠎ͸΢γ΍΢ϚͷΑ͏ͳେܕಈ෺Λআ͘ଞͷಈ
෺ࠎʹൺ΂ͯɼ֤෦Ґ͕େ͖͘ɼ௕͍ͱ͍͏ಛ௃͕
͋Δɻ੒ਓࠎ͸ݸਓ͕ࠩ͋Δ΋ͷͷ໿��6ݸͷ͔ࠎΒ
ͳΔɻͨͩ͠ɺ಄֖ࠎͷΑ͏ʹ੒௕ஈ֊Ͱ༊߹͢Δ
෦෼΋͋Γɺͦͷ਺͸มԽ͢Δɻਓࠎ͸େ͖͘ɼ಄
෼͚Δ͜ͱ͕Ͱ͖ʹࠎࢶɼԼࠎࢶɺ্ࠎװɺମࠎ֖
Δʢਤ̍ʣɻਓࠎΛଞͷᄡೕྨͱൺֱ͢ΔͱɼҰൠత
ͳಛ௃ͱͯ͠ࠎͷද໘͕ଟ࣭޸Ͱ͋Δ͜ͱ͕͛ڍΒ
ΕΔɻ͜Ε͸ܵྨɼරྨ٭ͳͲͱڞ௨͢Δ఺Ͱ͋Δ
͕ɼࠎͷॏ͞͸ਓࠎͷํ͕ܰ͘͡ײΒΕΔɻ্࿹ࠎ
΍େ଼ࠎͳͲ͕ഁยͷ৔߹ɼװࠎ෦ͷஅ໘ܗ΍ے೑
ૈ໘ͷܗঢ়ɼࣗࠎମ͕௚ઢతͳ఺ͳͲώάϚɼπΩ
ϊϫάϚͱྨ͢ࣅΔҹ৅Λड͚ΔɻͦΕʹରͯ͠ɼ
ΠϊγγɼγΧɼΧϞγΧͳͲ͸ɼࠎͷද໘͕ฏ׈Ͱɼ
៛ີͳ͜ͱ͔Βɼਓࠎͱ۠ผ͢Δ͜ͱ͕Ͱ͖Δɻɹ

಄֖
ɹ೴಄֖

લ಄ࠎʢ̍ʣɼ಄௖ࠎʢ�ରʣɺޙ಄ࠎʢ̍ʣɼଆ
಄ࠎʢ̍ରʣɼ௏ࠎܗʢ̍ʣɺᝲࠎʢ̍ʣ
ˎଆ಄ࠎʹ͸ࣖখࠎʢπνࠎɺΩψλࠎɺΞϒ
ϛࠎʣؚ͕·ΕΔ

ɹإ໘಄֖
๹ࠎʢ̍ରʣɼ্ֺࠎʢ̍ରʣɼඓࠎʢ̍ରʣɼޱ
հʢ̍ରʣɼߕʢ̍ରʣɼԼඓࠎʢ̍ରʣɼྦࠎ֖
অࠎʢ̍ʣ

Լֺࠎɼઉࠎ

体װ
ɹ੸ப

ᰍ௣ʢ � ୈ̍ᰍ௣ɿ؀௣ɼୈ̎ᰍ௣ɿ࣠௣ɾ－ݸ
ଞ 5 ɿݸɹʢ̍ࠎ௣ʢ̑ʣɼઋࠊ௣ʢ��ʣɼڳʣɺݸ
ͷඌݸɿ̐ʙ̑ݸʢ̍ࠎͷઋ௣͕༊߹ʣɼඌݸ̑
௣͕༊߹ʣ
࿤ࠎɹʢ��ରʣ
ΒͳΔʣ͔ىঢ়ಥ݋ମɺࠎڳฑɺࠎڳʢ̍ʣʢࠎڳ

ӈ̍ରʣࠨʢ֤ࢶ্
ʢ̔छɿࠎɼखࠜࠎɼईࠎɼ䖖ࠎɼ্࿹ࠎߕݞɺࠎ࠯
सঢ়ࠎɼ݄ ঢ়ࠎɼ༗಄ࠎɼ༗֡ࠎɼࠎ֯ࡾɼେඛࠎܗɼ
খඛࠎܗɼ౾ঢ়ࠎʣɼதखࠎʢ̑ʣɼखͷࠎࢦʢ��ʣ

�� Characteristics of )uman #ones
Compared with the bones of other mammals, with the 

exception of large animals such as horses and cattle, human 

bones are characteristically larger and longer than those 

of other animals. An adult human has approximately 206 

bones. Some bones, including the cranium, separate in the 

growth stage, eventually fuse into one, thus changing the 

total number of bones. The human skeletal system is roughly 

divided into cranium, axial skeleton (truncus), bones of the 

upper limbs, and those of the lower limbs (Fig.1). Compared to 

other mammals, human bones are, generally, characteristically 

porous on the surface. Although this feature is held in common 

with cetaceans and pinnipeds, human bones are rather lighter. 

Observing fragments of human humerus and femur, they are 

seemingly reminiscent of the brown bear (Ursus arctos) and 

Asiatic black bear (Ursus thibetanus) in the cross section of 

the shafts, muscular tuberosities, and the straightness of the 

bones. On the other hand, the bones of animals such as wild 

boar (Sus scrofa), sika deer (Cervus nippon), and Japanese 

serow (Capricornis crispus) are distinguishable from human 

bones by their smooth and dense surface.

Skull
Cranium

　【Calvarium:Brain-case】

Frontal (1), parietal (2), occipital(1), temporals (2), 

sphenoid (1), ethmoid (1).

*three pairs of auditory ossicles (malleus, incus, and 

stirrup) in the middle ear.

　【Face】

Zygomatic (2), maxillae (2), nasal (2), palateine (2), 

lacrimal (2), inferior nasal concha (2), vomer(1)

Mandible , Hyoid

Trunk
Vertebral column

Cervical (neck) (7) : The 1st(Atlas) and 2nd(Axis) cervical 

vertebrae are specialized.

Throracic (12) : Have facets for articulation with ribs.

Lumber (5) 

Sacral (5) : Commonly united to form the sacrum.

Coccygeal (4 or 5) 

Ribs(12 pairs)

Sternum (Manubrium, Body and Xiphoid precess)

Upper limb (each one pair)

Clavicle, Scapula, Humerus, Radius, Ulna, Carpal bpne (8 

each hand: scaphoid, Iunate, triquetral, pisiform, trapezium, 

trapezoid, capitate, and hamate), Metacarpal bones (5 each 

hands) , Phalanges(14 each hand).
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下ࢶʢ֤ࠨӈ̍ରʣ
ɼࠎɼක֖ࠎ༊߹ʣɼେ଼͕ࠎɼஏࠎ࠲ɼࠎʢ௎ࠎ׮
䟰ࠎɼᡯࠎɼ଍ࠜࠎʢ � छɿࠎڑɼ᪜ࠎɼसঢ়ࠎɺ
ཱ๏ࠎɺ಺ଆᑹঢ়ࠎɺதؒᑹঢ়ࠎɺ֎ଆᑹঢ়ࠎʣɼ
த଍ࠎʢ̑ʣɼ᪇ࠎʢ��ʣ

察・同ఆ؍のࠎ �̎
ɹਓࠎͷ୺ʑʹ͸ɼͦͷ࣋ͪओͷੜલͷੜ࢙׆ʢϥ
ΠϑɾώετϦʔʣ͕͞ॖڽΕ͍ͯΔɻྫ͑͹ɺے
೑ૈ໘ͷڧऑ͔Βɼͦͷ࣋ͪओͷ೑ମ࿑ಇͷڧऑͷ
ఔ౓͕ྨਪͰ͖Δɻ·ͨɺ䟰ࠎ΍ࠎڑʹΈΒΕΔ᪬
᪘໘ͷ༗ແ͔Β͠Ό͕Ή࢟੎Λͱ͍ͬͯͨ͜ͱɼ֎
ࣖಓࠎज͔Βજਫʹै͍ͨͯ͠ࣄՄೳੑ͕͍͜ߴͱ
͕Θ͔Δɻࠎපมͷ༗ແ΋ɼͦͷࠎͷ࣋ͪओͷੜ׆
Λ೗࣮ʹ෺ޠΔɻͨͱ͑͹ೈ̭ઢʹΑΓ࢛ࠎࢶͷࠎ
୺෦ʹ࢒ΔϋϦεઢΛݕग़͢Δ͜ͱʹΑͬͯɼ੒௕
ᜰ্น͕ଟ؟ͷࠎੜͨ͜͡ͱɼ಄֖͕֐ӫཆোʹظ
ͳΔ͜ͱʹΑͬͯɼమܽ๡ʹΑΔශ݂Λੜ͡ʹ࣭޸
͍ͯͨ͜ͱ͕Θ͔Γɼग़౔ਓࠎͷੜલͷੜڥ؀׆Λ
஌Δ͜ͱ͕Ͱ͖Δɻࠎͷ෺ཧతଛই͸ɼͳͥͦͷώ
τ͕ͨͬࢸʹࢮͷ͔Λ෺ޠΔূڌͱͳΔ৔߹͕͋Δɻ
ΒΕΔই੻͕ɼੜલͷ΋ͷͰ࣏༊ͨ͠΋ͷ͔ɼݟʹࠎ
෇͍ͨ΋ͷ͔ʹޙࢮҼͱͳͬͨ΋ͷ͔ɼͦΕͱ΋ࢮ
Λೝࣝ͢Δ͜ͱ͸ɼॏཁͳ໰୊Ͱ͋Δɻ͔͠͠ɼ͜
ਓྨֶऀɼ๏ਓྨ࣭ܗͷଟ͘͸ɼઐ໳ͷ࡯؍ͨ͠͏
ֶऀΒͷཪ෇͚͕ඞཁͰ͋Γɼൃ۷Ͱਓ͕ࠎग़౔͠
ΛऔΓࠎ஍Ͱ͜͏ͨ͠ઐ໳ՈΛটᡏ͠ɼਓݱɼࡍͨ
্͛Δલʹ༷ʑͳ࡯؍Λ͍ߦɼ྆ํͷཱ৔͔Β౼ٞ
͍ͨ͠΋ͷͰ͋Δɻ

Lower limb (each one pair)

Coxal bones (formed with agglutinated ilium, ischium and 

pubis)

Femur, patella, Tibia, Fibula, Tarsal bones(7 each limb : talus, 

calcaneus, navicular, cuboid, medial cuneiform, intermediate 

cuneiform and lateral cuneiform), Metatarsal bones (5 each 

foot), Phalanges(14 each foot).

�� 0bservation�*dentipcation of )uman 
#ones
　Human bones carry the agglomerated life history of the 

person in various places. For instance, muscular tuberosities 

suggest the degree of physical labor of the individual. The 

existence of a squatting facet found at the tibia and talus 

proves that the person squatted regularly during his or her 

life, and osteomata of the external auditory meatus indicates 

the probability that the person was engaged in frequent 

diving. The pathology of bones is another factor in the 

telling of one's life history. For example; (i) Harris lines in the 

epiphyseal regions of the four limbs detected on soft X-ray 

are evidence of malnutrition during the growth period; and, 

(ii) the porous texture of the anterior region of the orbital roof 

proves anemia due to iron and vitamin A deficiency, disclosing 

the living environments of an ancient person whose bones 

were unearthed. Furthermore, physical damage to bones may 

provide evidence of the cause of an individual's death. It is 

obviously important to identify whether a scar on a bone of 

an individual was; (i) made and healed during the lifetime; 

(ii) the cause of his or her death; or, (iii) made after his or her 

death. However, many such examinations require the technical 

support of skilled physical or forensic anthropologists. In the 

event that human bones are unearthed during an excavation, 

prior to picking up the bones, it is highly desirable to invite 

such experts to the site to observe the bones from a range of 

viewpoints and to undertake discussions between the team of 

archaeologists and anthropologists. 
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頭蓋骨 Cranium

下顎骨 Mandible

上腕骨 Humerus

骨盤 Pelvis

大腿骨 Femur

膝蓋骨 Patella

腓骨 Fibula

𦙾𦙾骨 Tibia

肩甲骨 Scapula

鎖骨 Clavicle

尺骨 Ulna

𣓤𣓤骨 Radius

胸骨 Sternum

中足骨 Metatarsals

肋骨Ribs

距骨 Tarsus

足の指骨 Phalanges

中手骨 Metacarpals

手の指骨 Carpus

図１　人体骨骼 the Human skelton　
Modified from Harashima and Kawawi (2004)

図 1　人体骨格（原島・河合 2004 一部修正）
Fig.1. Human Skeleton

Modified from Harashima and Kawai (2004)
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಄֖ࠎɹCranium
ɹώτͷ಄֖ࠎ͸ɼଞͷେܗᄡೕྨʹൺ΂ͯ෼ް͘ɼ
ಛʹ೴಄֖ͷ಺໘ʹ͸݂ࠁ͕ߔ؅·Εɼඇৗʹಛ௃
తͳܗΛ͓ͯ͠ΓɼώτҎ֎ͷಈ෺ࠎͱ൑ผ͢Δ͜
ͱ͸༰қͰ͋Δɻ಄֖ࠎ͸ɼલ಄ࠎɼ಄௖ࠎɼଆ಄ࠎɼ
͸ࠎʑͷݸ੒͞ΕɼߏΒ͔ࠎͷ෦෼ݸ��ͳͲࠎ಄ޙ

ʮ๓߹ʯͱ͍͏಄֖ಛ༗ͷ઀߹ʹΑΓɼ೥ྸͱڞʹෳ
໘಄إ੒͢Δܗ໘Λإʹ͸ओࠎ༊߹͢Δɻ಄֖ʹࡶ
֖ͱɼ೴ΛऩΊΔ೴಄֖ͱʹ෼͚ΒΕΔɻ೴಄֖ͷ
͏ͪɼఱҪʹ͋ͨΔ෦෼Λ಄֖ףͱ͍͏ɻ಄֖ࠎͷ
ओͳ๓߹͸ɼલ಄ࠎͱ಄௖ࠎΛؔઅ͢Δףঢ়๓߹ɼ
ࠎ಄ޙͱࠎΛؔઅ͢Δ໼ঢ়๓߹ɼ಄௖ࠎӈͷ಄௖ࠨ
Λؔઅ͢ΔϥϜμ๓߹͔ΒͳΔɻ
ɹલ಄ࠎ͸ɼֹɼඑؒɼ؟ᜰ্ԑ෦Λ࡞ܗΔࠎͰ͋
Δɻ؟ᜰ֎ଆ͸๹ࠎͱɼ؟ᜰ಺ଆ͸ඓ͓ࠎΑͼ্ֺ
ᜰ্ԑ෦͸ಛʹ෼ް͘ɼग़౔͢Δ؟ͱؔઅ͢Δɻࠎ
Մೳੑ͕େ͖͍ɻ಄௖ࠎ͸ࠨӈҰରͰɼ಄֖ףͷେ
෦෼Λ઎ΊΔɻଆ಄ࠎ͸ࠨӈҰରͰɼ೴಄֖ͷଆ໘
Λ࡞ܗΓɼ๹ࠎͱؔઅ͢Δ๹ࠎಥىɼࣖͷ޸ʹ͋ͨ
Δ֎ࣖಓɼԼֺࠎͱؔઅ͢ΔԼֺᜰ͕͋Γɼͦͷଆ
໘Լํʢਲ਼ମ෦ʣ͸ɼްΈ͕͋Γग़౔͢Δ֬཰͕ߴ
͍ɻޙ಄ࠎ͸಄௖ࠎͱؔઅ͠ɼ೴಄֖ͷޙ໘Λ࡞ܗΔɻ
ޙʣʹ͸੸਷͕௨͍ɺ޸ʢେ޸಄ޙΔେ͋ʹࠎ಄ޙ
໘ʹಥग़͢Δ֎ޙ಄ོى͸ɼঁੑΑΓஉੑͷํ͕ൃ
ୡ͢Δɻ্ֺࠎ͸ے೑͕෇ண͢Δإ໘಄֖ͷதԝͷ
େ෦෼Λ࡞ܗΔҰରͷࠎͰ͋Δɻࣃ૧෦ʹ͸্ֺࣃ
͕২ཱ͢Δɻསঢ়ޱ͸ੜલͷඓʹ͋ͨΔ෦෼Ͱɼ্
ํʹඓ͕ؔࠎઅ͢Δɻ

Cranium 
　The human cranium is thicker than that of other large 

mammals; in particular, the inner surface of the neurocranium 

is uniquely shaped with vascular grooves that can easily be 

distinguished from other animal bones. The cranium consists 

of 23 parts including the frontal, parietal, temporal, and 

occipital, which are both intricately connected with each 

other through cranium-specific articulations called “sutures”, 

and complicatedly agglutinated with age. Furthermore, the 

cranium mainly consists of the viscerocranium, the facial 

portion, and the neurocranium, the brain container. Within 

the neurocranium, the portion constituting the ceiling of 

the cranium is referred to as the calvaria. The sutures of the 

cranium mainly consist of the coronal suture that articulates 

with the frontal and parietal bones, the sagittal suture that 

articulates with the right and left parietals, and the lamboid 

suture that articulates with the parietal and occipital bones.

　The frontal bone forms the forehead, the glabella, and the 

supraorbital margin. It adjoins the zygomatic at the outer 

edge of the orbit, and the nasal at the inner edge of the orbit. 

The supraorbital region is particularly thick, and thus often 

unearthed. The parietals are left-and-right paired bones 

occupying a large part of the calvaria. The temporals are also 

left-and-right paired bones forming the lateral sides of the 

neurocranium, inside which there are the zygomatic process 

that articulates with the zygomatic bone, the external auditory 

meatus that forms the earhole, and the mandibular fossa that 

articulates with the mandible. The lateral-inferior portion 

of the temporals (pars petrosa) is particularly thick, and is 

thus frequently unearthed. The occipital bone articulates 

with the parietal bone, forming the posterior portion of the 

neurocranium. The vertebrae run through the foramen magnum 

of the occipital bone. The external occipital protuberance 

(occipital external protuberance) is more developed in males 

than in females. The maxillae are the paired bones that form 

the most central region of the viscerocranium to which 

muscles are attached. The maxillary teeth are arranged in the 

alveoli. The piriform aperture, adjoining the nasal bone at the 

upper part, is where the nose was located in life.
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下ֺࠎɹ.andible
ɹԼֺࠎ͸ɼ಄֖ࠎʹؔઅ͢ΔԼֺࢬͱɼ͕ࣃ২ཱ
͢ΔԼֺମͱʹ෼͚ΒΕΔɻԼֺࠎ͸্ֺࠎͱରʹ
ͳͬͯߢޱΛ࡞ܗΔɻԼֺࢬ͸લํʹےಥىɼํޙ
ʹؔઅಥ͕͋ىΓɼؔઅಥى͸಄֖ࠎͱؔઅ͠ɼֺ
ؔઅΛ࡞ΔɻΦτΨΠ޸͸ࠨӈҰର͋ΓɼԼֺମͷ
খӓࣃͷԼ͋ͨΓʹҐஔ͢ΔɻΦτΨΠ޸͸ɼكʹ
ೋର͋Δ৔߹΋͋ΔɻԼֺମ͸੒ਓͰ͸͕ࣃ২ཱ͠
͍ͯΔ͜ͱɼڙࢠͰ΋๖ग़લͷףࣃ෦෼͕Լֺମͷ
தʹ͋Δ͜ͱͳͲ͔ΒɼްΈ͕͋Γग़౔͢ΔՄೳੑ
͕େ͖͍ɻͨͩ͠ɼࣃ͸౔தʹຒ·͍ͬͯΔؒʹ୤
མͯ͠ࣃ૧෦͕ۭಎͱͳΔ͜ͱ͕͋ΔͨΊɼऔΓ্
͛ͷࡍɼ୤མͨ͠ࣃΛݟಀ͞ͳ͍Α͏஫ҙΛཁ͢Δɻ

Mandible 

　The mandible is divided into two parts: (i) the mandibular 

ramus that adjoins the cranium; and, (ii) the body of the 

mandible, in which the teeth are arranged. The mandible forms 

the mouth orifice, paired with the maxilla. The mandibular 

ramus has a coronoid process in the anterior region to 

articulate with the cranium, and an articular process in the 

posterior region. The condyloid process articulates with the 

cranium to form the mandibular joint. The mental foramen, a 

symmetrical pair of foramina, is located at the lower portion 

of the premolars in the body of the mandible. In some rare 

cases there are two pairs of mental foramen. The body of 

the mandible is highly likely be unearthed, because the adult 

mandible is thick enough to anchor the teeth; and even the 

infant mandible is thick enough to hold the crown of the teeth 

before eruption. For all that, care should be exercised during 

excavation not to overlook the teeth buried in the ground, 

since the pars alveolaris can be hollowed into cavities, from 

which the teeth could fall and shattered into pieces.
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ɹ5eethࣃ
ɹࣃͷΤφϝϧ࣭͸ɼਓମ૊৫ͷதͰ࠷΋࢒͘ߗΓ
΍͍͢෦ҐͰ͋ΔɻͦͷͨΊਓࠎͷͳ͔Ͱɼग़౔͢
ΔՄೳੑ͕࠷΋େ͖͍ɻ͔͠͠ɼͦΕͧΕ͕খ͍͞
ͨΊɼ౔தʹฆΕ΍͘͢ɼൃ۷தʹࣃΛ͢ू࠾Δʹ
͋ͨͬͯɼࡉ৺ͷ஫ҙ͕ඞཁͰ͋Δɻ
ɹࣃͷߏ଄͸ɼףࣃɾࣃᰍɾ͔ࠜࣃΒͳΓɼףࣃ͸
Τφϝϧ࣭ͷ͍ߗ૊৫ʹ෴ΘΕΔɻͦͷ಺෦ʹ৅է
࣭͕͋Γɼ͞Βʹͦͷਂ෦ʹਆܦ΍݂؅͕௨Δࣃ਷
ඃບ͍ߗΛ෴͏ࠜࣃΔʢਤ̎ʣɻηϝϯτ࣭͸͕͋ߢ
Ͱ͋Δɻࣃͷදه͸ɼଞͷ෦Ґͷදهͱ͸ҟͳΔʢԼ
ɼ֎ଆʹ͋ͨΔࡍΛද͢޲ํʹরʣɻಛࢀͷਤΛࠎֺ
๹ͷଆΛʮ๹ଆʯɼ಺ଆʹ͋ͨΔઉͷଆΛʮઉଆʯͱ
ද͢هΔɻͨͩ͠੾ࣃͱࣃݘ͸ɼ๹ଆͰͳ͘ʮ৶ଆʯ
ͱද͢هΔɻͦͯ͠ɼ੾ࣃͳͲͷલํʹҐஔ͢Δଆ
Λʮۙ৺ʯɼେӓࣃͳͲͷํޙʹҐஔ͢ΔଆΛʮԕ৺ʯ
ͱද͢هΔɻ·ͨɼףࣃͷ͏ͪࣃͷטΈ߹͏໘Λʮᄐ
߹໘ʯɼ๹ଆΛʮ๹ଆ໘ʯɼઉଆΛʮઉଆ໘ʯͱ͍͍ɼ
લํΛʮۙ৺໘ʯɼํޙΛʮԕ৺໘ʯͱද͢هΔɻ
ɹӬࣃٱ͸ɼ੾ࣃʢ̔ຊʣɾࣃݘʢ̐ຊʣɾখӓࣃʢ̔ຊʣɾ
େӓࣃʢ��ຊʣ͔ΒͳΓɼ߹ܭ��ຊͱͳΔɻେӓࣃ
ͷ͏ͪʮ਌஌ΒͣʯͱΑ͹ΕΔୈ̏େӓࣃ͸࣌୅ࠩɼ
�8ຊܭ߹ਓࠩʹΑͬͯऴੜະ๖ग़ͷ৔߹΋͋Γɼݸ
ͷঢ়ଶͰग़౔͢Δ͜ͱ͕͋Δɻೕࣃ͸੒ਓͷࣃͱҟ
ͳΓɼେӓ͕ࣃଘͣͤࡏɼ੾ࣃʢ̔ຊʣɾࣃݘʢ̐ຊʣɾ
ӓࣃʢ̔ຊʣͷ߹ܭ��ຊͰ͋Δɻࣃ͸ɼੜ̒ޙϲ݄
Λա͔͗ͨࠒΒɼԼֺͷத੾ࣃʢೕࣃʣͷ๖ग़͕࢝
·ΓɼӬࣃٱ͸̒ࠒࡀʹୈҰେӓࣃͷ๖ग़͕࢝·Δɻ
ͦͷͨΊɼӬࣃٱͷୈҰେӓࣃΛʮ̒ࡀӓࣃʯͱ΋
ΑͿɻʮ਌஌ΒͣʯͱΑ͹ΕΔୈࡾେӓࣃ͸�5͔ࡀΒ

Teeth
　Tooth enamel is the hardest and the most decay-resistant 

of the human body tissues. Therefore, among human hard 

tissue, teeth are the most frequently found through excavation. 

However, being small in size, they tend to be lost in the soil 

during excavation; very careful attention is therefore required 

when retrieving teeth. 

　A tooth consists of the crown, the neck, and the root. The 

crown is covered with hard tissue of enamel, inside which 

there is dentin (Fig.2). Cementum is a hard membrane covering 

the root, which has a pulp cavity in which nerves and blood 

vessels reside. Tooth-related expressions differ from those 

of other skeletal parts (See the illustration of the mandible). 

Especially, in directional terms, the positions facing the cheeks 

are referred to as “buccal”, and those facing the tongue are 

referred to as “lingual”. However, in the case of the incisors 

and canines, the outer portions are called "lavial”, instead of 

buccal. The anterior position in which the incisors are located 

is called “mesial”, and the posterior positions in which molars 

are located are called “distal”. Furthermore, in the case of 

the occlusal surface of tooth too, the buccal is called the 

“buccal surface”, and the lingual is called the “lingual surface”; 

meanwhile, the anterior position is called the “mesial surface” 

and the posterior position is called the “distal surface”. 

　There are 32 permanent teeth in total: 8 incisors, 4 canines, 

8 premolars, and 12 molars. Since the third molars (a.k.a. the 

"wisdom teeth”) do not necessarily erupt, depending on the era 

and individual, some jaws are found with only 28 teeth. Unlike 

adult teeth, deciduous teeth include no molars; consequently 

there is a total of 20 such teeth: 8 incisors, 4 canines, and 

8 premolars. Approximately 6 months after birth, the lower 

central incisors (deciduous teeth) start to erupt. The first 

permanent molar, the earliest permanent tooth, erupts at about 

6 years of age. This is why the first permanent molar is called 

the 6-year-old molar. The third molars, “wisdom teeth”, usually 

erupt at ages 15 to 28, varying between individuals, and in 

some cases they never erupt. The age estimation based on the 

state of tooth eruption above is the most accurate among some 

existing age estimation methods (Fig.3).

　At six months of age, most deciduous teeth have not yet 

erupted; however, some are in the preparatory stages in the 

alveoli. Furthermore, incisors erupt in this phase, followed 

by the upper deciduous incisors (the central incisors and 

the lateral incisors, in that order). By 24 to 30 months of 

age, all the deciduous teeth have completely erupted. The 

first deciduous molars erupt at 15 to 20 months of age, and 

the second start at 22 to 26 months. By 18 months, all the 

deciduous incisors have erupted, and the deciduous canines 

and deciduous molars begin to erupt. At the same time, the 

crown of the first permanent molars and incisors come under 

preparation in the alveoli. 図 2　ヒトの歯の構造（藤田 1949）
Fig.2. Structure of human teeth Modified from Fujita (1949)
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ਓ͕ࠩ͋Γɼ๖ݸ๖ग़͢Δ͜ͱ͕ଟ͍͕ɼʹࠒࡀ�8
ग़ͤͣʹऴΘΔ৔߹΋͋Δɻ͜ͷΑ͏ͳࣃͷ๖ग़ঢ়
࠷Δਪఆ๏ͷதͰɼ͔͋ͭزΑΔ೥ྸਪఆ͸ɼʹگ
΋ਫ਼౓͕͍ߴʢਤ̏ʣɻ
ɹੜ̒ޙϲ݄Ͱ͸ଟ͘ͷೕࣃ͸ະ๖ग़͕ͩɼࣃ૧಺
ʹ੒௕ஈ֊ʹ͋Δೕ͕ࣃଘ͢ࡏΔɻ·ͨಉ͡ࠒɼԼ
ֺͷೕத੾͕ࣃ๖ग़͠ɼ࣍ʹ্ֺͷೕ੾͕ࣃத੾ࣃɼ
ଆ੾ࣃͷॱͰ๖ग़͢Δɻೕࣃ͸ੜ̎ޙ೥͔Β̎೥
൒͘Β͍Ͱશͯੜ͑ଗ͏ɻୈҰೕӓࣃ͸�5ϲ݄͔Β
��ϲ݄Ͱɼୈೋೕӓࣃ͸��ϲ݄͔Β�6ϲ݄͘Β͍Ͱ
๖ग़͢Δɻͦͯ͠ɼೕ੾׬͕ࣃશʹ๖ग़͠ऴ͑Δͷ
͸ੜ�8ޙϲ݄Ͱɼಉ࣌ʹೕࣃݘɼೕӓ͕ࣃ๖ग़࢝͠
ΊΔɻ͜ͷࠒɼӬࣃٱͷୈҰେӓࣃɼ੾ࣃͷ͕ףࣃ
੒͞Ε࢝ΊΔɻܗ૧಺Ͱࣃ
ɹੜ̏ޙ೥ʹ͸্ɼԼֺͷશͯͷೕ͕ࣃੜ͑ଗ͏͕ɼ
΋͋ΔɻୈҰେӓࣃ੒͍ͯ͠ͳ͍ೕ׬੒͕ܗͷࠜࣃ
Δɻ͍ͯྃ͠׬੒͕ܗ૧಺Ͱࣃʹ͸ɼ͢Ͱףࣃͷࣃ
·ͨɼ੾ࣃɼࣃݘɼখӓࣃͷףࣃ΋ࣃ૧಺Ͱ੒௕Λ
ଓ͚Δɻੜ̐ޙ೥ʹ͸ɼશͯͷೕףࣃ͕ࣃɼࠜࣃͱ
΋ܗ੒͕ྃ͢׬Δɻ·ͨɼӬࣃٱͷୈೋେӓࣃ͕ࣃ
૧಺Ͱܗ੒͞Ε࢝ΊΔɻੜ̒ޙ೥ʹ͸ɼೕࣃ͸ࣃ
๖ग़͕ࣃͷୈҰେӓࣃٱ੒͢ΔɻӬ׬ͱ΋ࠜࣃɼף
࢝͠Ίɼୈೋେӓࣃ͸ࣃ૧಺Ͱףࣃ෦ͷܗ੒͕࢝·
Γɼ๖ग़ͷͨΊͷ४උ͕Ͱ͖Δɻ੾ࣃɼࣃݘɼখӓ
ʹ೥̔ޙΔɻੜྃ͢׬૧಺Ͱࣃ੒͸ܗ෦ͷףࣃͷࣃ
͸ɼೕ੾͕ࣃ୤མ͠ɼӬࣃٱͷத੾ࣃɼଆ੾͕ࣃ๖
ग़࢝͠ΊΔɻࣃݘɼখӓࣃɼୈೋେӓࣃͷףࣃͷܗ
੒͸ࣃ૧಺Ͱྃ͢׬Δɻੜޙ��೥ʹ͸ɼೕࣃݘɼୈ
ೋೕӓࣃΛআ͘΄ͱΜͲͷೕ͕ࣃ୤མ͢Δɻ੾ࣃ΍
ୈҰখӓࣃ͸๖ग़͍ͯ͠Δ͕ɼࠜࣃ෦ͷܗ੒͸ґવɼ
ࣃ੒͕࢝·Γɼܗ෦ͷףࣃͷࣃେӓࡾଓ͢Δɻୈܧ
૧಺Ͱ๖ग़ͷͨΊͷ४උஈ֊ʹͳΔɻੜޙ��೥ʹ͸ɼ
ೕࣃ͸શͯ୤མ͢Δɻୈೋେӓ͕ࣃ๖ग़࢝͠Ίɼ੾
Λࣃେӓࡾ�5೥ʹ͸ɼୈޙ੒͢Δɻੜ׬͕ࠜࣃͷࣃ
আ͍ͯશͯͷӬףࣃ͕ࣃٱɼࠜࣃͱ΋׬੒͢Δɻୈ
੒͢Δɻ׬૧಺Ͱࣃ͸ףࣃͷࣃେӓࡾ
ɹੜޙ��೥ʹ͸ɼ��ຊશͯͷӬ͕ࣃٱੜ͑ଗ͏ʢୈ
Βɼ͔ࠒ͸ੜ͑ͯ͜ͳ͍৔߹΋͋Δʣɻ͜ͷࣃେӓࡾ
৯෺ͷ뱌ʹΑΔࣃͷᄐ໣͕໨ʹͭ͘Α͏ʹͳΔɻ
ੜޙ��೥Ҏ߱͸ɼࣃͷᄐ໣ͷਐߦஈ֊ʹΑΓɼ͓͓
Αͦͷ೥ྸΛਪఆ͢Δ͜ͱ͕ՄೳͰ͋Δɻ͔͠͠ɼ
ᄐ໣ͷਐߦ͸ɼ৯෺ͷҧ͍΍ूஂࠩɼ࣌୅ࠩɼੜ׆
Λड͚ΔɻڹͳͲͷཁૉʹɼେ͖ͳӨڥ؀

　By three years of age, all deciduous teeth on both upper and 

lower jaws have erupted; however, the roots of some deciduous 

teeth are incompletely formed. The crown of the first molar is 

completely formed in the alveoli. Furthermore, the crowns of 

incisors, canines, and premolars are also growing in the alveoli. 

At the age of four, the crowns and the roots of all deciduous 

teeth are completely formed. The formation of the second 

permanent molars starts in the alveoli. By the age of six, the 

crowns and the roots of all deciduous teeth are completely 

formed. The permanent first molars start to erupt; meanwhile, 

the second molars begin to form the crown in the alveoli in 

preparation for eruption. The formation of the crowns of 

the incisors, the canines, and the premolars are completed 

inside the alveoli. By the age of eight, the deciduous incisors 

disappear, and both the permanent central incisors and the 

lateral incisors start to erupt. The formation of the crowns 

of the canines, premolars, and second molars are completed 

within the alveoli. By the age of 10, almost all deciduous 

teeth disappear except the deciduous canines and the second 

deciduous molar. Although the incisors and the first premolars 

erupt, the formation of the roots still continues. The third 

molars begin to form the crowns in preparation for eruption 

within the alveoli. By the age of 12, all the deciduous teeth 

have fallen out. The second molars start to erupt, and the 

incisor roots are complete. By the age of 15, except for the 

third molars, the crown and the root of all permanent teeth are 

complete. The crowns of the third molars are completed within 

the alveoli. 

　By the age of 21, all 32 permanent teeth have erupted. (In 

some cases the third molars do not erupt.) From this stage, 

dental attrition resulting from the mastication of foods begins 

to be conspicuously identifiable. Age estimation based on 

dental attrition is possible to some extent for adults of 21 

years or older. However, the progress of attrition varies greatly 

depending on factors including foods, groups, era, living 

environments, etc.

5ypes of teeth 	'ig��

Permanent teeth
1. Incisors
　The incisors function to bite off food with their two pairs of 

teeth (central/frontal) on each of the upper and lower jaws. 

The crown is wedge-shaped. Unlike the labial surface, the 

lingual surface is concave to form a lingual fossa. The root is 

single and generally conical in shape. The mesiodistal width of 

the upper incisor root is comparatively larger, whereas that of 

the lower incisor root is narrower to make the root shape flat. 

In some cases, in the Late Jomon sites, the lower incisors may 

not be found because the people of those days customarily 

extracted the teeth. 
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छの分ྨʢਤ̏ʣࣃ

Ӭࣃٱʢ1ermanent teethʣ
�� ੾ࣃʢ*ncisorʣ
ɹ্Լྻࣃͷதԝ෦ɼͭ·Γ࠷લ෦ʹ͋Δ֤ೋରͷ
෦͸ףࣃΛ͍࣋ͬͯΔɻ༺࡞Ͱɼ৯෺ΛᄐΈ੾Δࣃ
ᑹͷΑ͏ͳܗΛ͍ͯ͠Δɻઉଆ໘͸৶ଆ໘ͱ͸൓ର
ʹԜ໘Ͱઉଆ໘ᜰΛܗ੒͢Δɻࠜࣃ͸̍ຊͰɼܗ͸
͓͓ΉͶԁਲ਼ܗͰ͋Δɻ্ֺ੾ࣃͷࠜ͸ۙԕ৺ܘͷ
෯͕ൺֱతް͘ɼԼֺ੾ࣃͷࠜ͸ۙԕ৺ܘͷ෯͕ڱ
͘ፏฏͳܗΛ͍ͯ͠Δɻೄจ࣌୅൩ظʹ͸Լֺ੾ࣃ
͸ൈࣃʹΑΓग़౔͠ͳ͍৔߹͕͋Δɻ
���� ্ֺத੾ࣃʢ6pper central incisorʣ
ɹਖ਼தઢͷ྆ଆʹ͋Γɼ੾ࣃͷதͰ࠷΋େ͖͍ɻޱ
Λ։͍ͨͱ͖ʹ͙͢໨ʹͭͨ͘Ίɼ༰๴ʹͱͬͯॏ
ཁͳཁૉΛͳ͢ɻେ͖ͳಛ௃͸ףࣃͷ෯͕େ͖͍͜
ͱʹ͋Δɻࣃͷશܗ͸ࠨӈରশతͰ͋Δɻઉଆ໘͸
ลԑ෦ͷོઢ͕ൃୡͯ͠ઉଆ໘ͷத৺͕ਂ͘Ԝ໘Λ
ͱΑ͹Εɼ໻ੜ࣌୅Ҏ߱ͷܕΔɻ͜Ε͸γϟϕϧ࡞
ਓࠎʹଟ͘ೝΊΒΕΔ͕ɼೄจ࣌୅ͷਓࠎʹ͸͋·
ΓೝΊΒΕͳ͍ɻ
���� ্ֺଆ੾ࣃʢ6pper lateral incisorʣ
ɹத੾ࣃͷ֎ଆʹྡ઀͍ͯ͠Δ̍ຊͣͭͷࣃͰ͋Δɻ
ൺ΂Δͱখ͘͞ɺʹࣃΔ͕ɼத੾͍ͯࣅʹࣃ͸த੾ܗ
௕͍ͳͲͷͯ͘ࡉͷԕ৺۱͕֯ಷԁԽ͠ɺ͕ࠜףࣃ
ಛ௃͕͋Δɻઉଆ໘͸த੾ࣃͱಉ༷ʹ໻ੜ࣌୅Ҏ߱
ͷਓࠎ͸γϟϕϧܕΛ͍ͯ͠Δ͜ͱ͕ଟ͍ɻࠜࣃ෦

1-1. Upper central incisor
　The upper central incisors are the largest incisors on either 

side of the median line. This pair of teeth is conspicuous when 

the mouth is open, being the foremost and important element 

of appearance. Their distinctive feature lies in the notably 

large width of the crown. The overall shape is bilaterally 

symmetric. The lingual surface is very concave at the center 

with developed marginal bulges. Incisors with this feature are 

called shovel-type and are often seen in the bones of the Yayoi 

people or later ones, but rarely found in those of the Jomon 

people.

1-2. Upper lateral incisor
　The upper lateral incisors adjoin on the distal side of the 

central incisors. Despite their similarities in shape to the 

central incisors, the upper lateral incisors are distinctive 

due to their smaller size, more rounded distoincisal angle of 

the crown, and thin, long root. As with the central incisors, 

the lingual surface of people of the Yayoi period and later is 

often shovel-shaped. The roots are quite similar to the central 

incisors, except for the comparatively longer length and the 

nearly egg-shaped cross section. In most cases, the apex of the 

roots is inclined or curved distally. 

1-3. Lower central incisor
　In the upper jaw, the central incisors are larger than the 

lateral incisors. In contrast, in the lower jaw, the central 

incisors are smaller than the lateral incisors. Hence, the 

lower central incisors are said to be the smallest of all teeth, 

although their length is no different to other incisors. Without 

a developed marginal bulge on the lingual surface, which is 

prominent in the upper jaw, the lower central incisors are 

not as concave as shovel-type teeth. The root is mesiodistally 
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squashed and the horizontal cross section is nearly oblong. The 

mesial surface of root often has a vertical ridge at the center. 

The distal surface of root, on the other hand, is sunken and 

commonly has a shallow groove; this provides an important 

indication of whether a lower central incisor is located on the 

right or left side of the mouth. 

1-4. Lower lateral incisor
　These teeth look quite similar to the lower central incisors. 

The degree of similarity is much higher than that between 

the upper central incisors and the upper lateral incisors. In 

the event that a lower incisor is found at an archaeological 

site, it would be extremely difficult to distinguish it between 

the central incisor and lateral incisor. These teeth are slightly 

larger than the central incisors. Furthermore, the incisal edge 

of the central incisor is almost horizontal, while that of the 

lateral incisor inclines distally. The root is almost the same 

as the central incisors, but the apex of the root of the lateral 

incisors inclines or curves distally. The ridge on the menial 

surface and the concave distal surface of the root are clearer 

than in the central incisors. This feature enables determination 

between the mesial or distal side, serving as an important sign 

to indicate the difference from the central incisors as well as to 

distinguish between left and right. 

2. Canines
　The canines are located on the outer side of the incisors. 

There is a pair of canines on each of the upper and lower jaws, 

four in total. They are just at the angle of the mouth, and also 

known as “eyeteeth”. Tallest among all teeth, canines stand 

higher than the neighboring teeth, out of the tooth alignment. 

The point of the root is deeper in the jawbone than the other 

teeth. The crown is characteristically cuspidate in a conical 

shape. There is only one root. The lingual surface is rhomboid-

shaped and inclines labially with a slight concave. These teeth 

were often extracted in the Jomon period and are rarely found, 

especially in the late Jomon sites.

2-1. Upper canines
　The longest of all teeth. The labial surface of the crown is 

pentagonal. The distal incisal edge is longer than the mesial, 

giving an impression that the distal line angle is projected 

distally. The roots look similar to those of the upper incisors 

except that the shape is mesiodistally pressed. 

2-2. Lower canines
The lower canines are basically the same in shape as the upper 

canines, but smaller in size. The size difference is not as great 

as that between the upper and lower incisors.

3. Premolars
　Following the canines, the premolars are two pairs of teeth 

on each of upper and lower jaws. Many non-human mammals 

have very large premolars; and, some mammals have bigger 
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premolars than the molars located behind them. Therefore, in 

animal osteology, the premolar is also called the bicuspid In 

addition, the premolar is outstandingly characteristic of its two 

cusps on the buccal and lingual sides. Accordingly, this tooth is 

also referred to as the two-pointed tooth.

3-1. Upper first premolars
　The major characteristics are the two chiseled and high 

cusps and their mesiodistally flat overall shape. The buccal-

lingual diameter is larger than the mesiodistal diameter. On 

the occlusal surface of the crown, the buccal cusp looks larger. 

Some roots diverge into two (buccal and lingual), some have a 

single root or an intergrade-type root.

3-2. Upper second premolars
　These teeth are similar to the first premolars in shape. When 

one premolar is unearthed, it may be impossible to identify 

between them. Generally, the crown is smaller than the first 

premolars. The overall shape is rounder than the first molars. 

The buccal and lingual cusp sizes are smaller than the first 

molars. Nearly 95% of them have a single root. The end of the 

root is distally inclined.

3-3. Lower first premolars
　The buccal surface of the crown is similar to the upper 

premolars. Howerver, as the lingual surface is less developed, 

nearly the entire occlusal surface looks buccal surface. They 

have a single root with a mesiodistal diameter comparatively 

larger than the buccal-lingual diameter. 

3-4. Lower second premolars 
　The shape is similar to the lower first premolars. Generally, 

the size is slightly larger than the first premolars. The 

occlusal surface is larger with the lingual side of the crown 

characteristically more developed than in the first premolars.  

The root is single, and the length is almost the same as the first 

premolars.

4. Molars
　Behind the premolars, there are three pairs of molars on 

each of the upper and lower jaws, 12 in total. The major 

difference between the upper and lower molars is the number 

of roots. The first and second molars on the upper jaw have 

two buccal roots and one lingual root, three roots in total. 

Those on the lower jaw have one menial root and one distal 

root, two in total. This does not necessarily apply to the 

third molars which are highly individual. The crown has four 

cusps; two on the buccal side and two on the lingual side (i.e., 

paracone,  metacone, protocone and hypocone). The lower 

molar also has a fifth distal cusp (a.k.a. hypoconulid). The third 

molars (wisdom teeth) vary widely; a molar that shares no 

characteristic with the first or second molars is likely to be the 

third molar. 
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　Although third molars erupted at a high rate during the 

Jomon period, they became less frequent in the medieval and 

later ages, and seldom erupt in modern times.

4-1. Upper first molars
　The overall shape of the crown is nearly cubic or square, but 

somehow rhombic with slight mesial-buccal and distal-lingual 

projections. The buccal-lingual diameter is slightly larger than 

the mesiodistal diameter. 

4-2. Upper second molars 
　The shape is almost identical to the first molar, except that 

the mesial-buccal and distal-lingual projections are larger than 

the first molars, giving a more flattened impression.

4-3. Lower molars
　As with the upper molars, the shapes of the second and the 

third molars vary little by little from the basic shape of the first 

molars. The shapes are more cubic than the upper molars. In 

the lower molars, the mesiodistal diameters are slightly larger 

than the buccal-lingual diameters. There are five cusps, three 

on the buccal side and two on the lingual side. Among the 

cusps, the protoconid is the largest and the hypoconulid is the 

smallest. In addition to the five cusps, a supernumerary cusp

(the sixth cusp) appears occasionally between the hypoconulid 

and the entoconid. Another supernumerary cusp (the seventh 

cusp) may appear between the two lingual cusps. Some 

researchers are attempting to determine appearance ratios of 

these supernumerary cusp in different groups.

Primary teeth
　The first series of teeth to grow after birth are called the 

primary teeth, and the following teeth are called successional 

teeth (permanent teeth). Falling out before successional teeth 

erupt, the primary teeth are also called deciduous teeth. 

The primary teeth basically have shapes quite similar to the 

permanent teeth that erupt later. 

Compared to permanent teeth, they are characteristically 

smaller in size, and less likely to be found at archaeological 

sites. 

　As the teeth ranging from the primary incisors to the 

primary canines are shaped quite similarly to the permanent 

teeth, their descriptions are omitted. 

Primary molars
　All primary molars have shapes completely different from 

their successional teeth.

Upper first primary molars
　The shape of the upper first primary molars is significantly 

different from that of the first premolars. They have a large 

buccal cusp and a small lingual cusp. The buccal and lingual 

cusps correspond to protoconid and metaconid of the molar 

respectively. The distal cusp is only vestigial, distally pushed 

away and reduced. The buccal surface is quadrate-like. The 
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ͱۙ৺ઉଆᄐ಄ʹ૬౰͢Δɻର͢Δԕ৺ͷ྆ᄐ಄͸
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ຊͰ͋Δɻ͜ͷࣃʹ͸͠͹͠͹ΧϥϕϦ݁અ͕ೝΊ
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ɹףࣃ͸ᄐ಄͕ஶ͘͠๹ઉతʹภฏͰ͋Δɻ࢛ᄐ಄
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ͯࣅʹࣃ͸ۙ৺ͱԕ৺ʹ̍ຊͣͭͰɼԼֺେӓࠜࣃ
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ੑͱͳ͍ͬͯΔ΋ͷ΋গͳ͘ͳ͍ɻࠜࣃ͸ภฏͷ౓
߹͍͕େӓࠜࣃΑΓ΋ஶ͘͠ɼ͕྆ࠜେ͖͘։େ͠
͍ͯΔɻۙ৺ࠜͷํ͕ԕ৺ࠜΑΓ΋େ͖͘ɼࠜͷ຤
୺͕࿷͍ͯ͠ۂΔɻ

lingual surface is smaller and rounder than the buccal surface, 

and convex. There are three roots, two on the buccal side and 

one on the lingual side as with upper molars. 

Upper second primary molars
　The shape is completely dissimilar to the second premolars 

(i.e. successional permanent), but quite similar to the first 

molars. The crowns have four cusps on the rhombic occlusal 

surface, and three roots. Carabelli cusps often appear on these 

teeth.

Lower first primary molars
　The crown of this tooth has prominent cusps and is buccal-

lingually flat. These teeth commonly have four cusps, and 

sometimes five cusps. They have a mesial root and a distal 

root, similar to the lower molars. The difference between the 

shape of these teeth and their successional first premolars is 

more acute than that between the upper first primary molars 

and the first premolars. 

Lower second primary molars
　As the upper second primary molars are shaped similarly 

to the upper first molars, the shape of these teeth is similar 

to that of the lower first molars. The crown is nearly cubic 

with five cusps, and two roots, mesial and distal. The occlusal 

surface is a more complex shape than the first molars, often 

with six cusps. The roots are far flatter than the molar roots, 

and are widely dilated. The mesial root is larger than the distal 

root, and is curved at the end.
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Vertebrall column (spinal column)
　The vertebrall column is located at the center of the body 

trunk, forming the body axis. It consists of 32 to 35 vertebrae: 

(from up to down) 7 cervical, 12 thoracic, and 5 lumbar, 

followed by the sacral (5 sacral vertebrae form one sacral 

bone) and the coccygeal (3 – 6 coccygeal vertebrae form one 

coccyx).

Cervical vertebrae
　The cervical vertebrae are 7 neck vertebrae located at the 

top of the vertebral column. The first cervical vertebra is called 

the atlas, and the second vertebra is called the axis. Although 

the cervical vertebrae increase in size from upper to lower in 

stages, the vertebral body is smaller and thinner than those of 

the lumbar and the thoracic vertebrae. In standing posture, as 

an entire connection, these vertebrae curve forward. On each 

side, there is one transverse foramen to house the vertebral 

artery and vein. The vertebral foramen through which the 

spinal cord passes is triangular, and the spinous process 

projects backwards almost horizontally. The spinous and 

transverse processes of the third to sixth cervical vertebrae 

are split in two at the end, whereas the spinous process of the 

seventh cervical vertebrae is not split. The spinous process of 

the seventh cervical vertebrae is also known as the "vertebra 

prominence" and is used as the reference point for the 

positions of the vertebrae. With the exception of the atlas and 

axis vertebrae, the vertebrae consist of a vertebral body and 

the vertebral arch. With growth, the vertebral body and the 

vertebral arch fuse together to form the vertebra.

First cervical vertebra
　The first cervical vertebra (atlas) articulates with the 

cranium occipital, and rotates upon the dens of the second 

cervical vertebra (axis). Unlike general vertebrae, the atlas has 

no vertebral body, and is ring-shaped. On the upper face of 

the transverse process, there is a large, oblong groove called 

the superior articular facet for articulation with the occipital 

condyle, whereas on the lower face there is the circular inferior 

articular facet.

Second cervical vertebra
　The second cervical vertebra (axis) has a column-like process 

projecting toward the cranium from the upper portion of the 

vertebral body. The odontoid process forms a pivot for the 

rotation of the atlas and cranium. It is said that the odontoid 

process is the parts, which were supposed to become the body 

of vertebra; but were separated from the first cervical, and 

fused with the second cervical. Incidentally, after a cremation 

in Japan, this odontoid process, called “Nodo-botoke (lit. 

Buddha in the throat),” is picked up and treated carefully. 
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͕௕͘લޙʹ௕͍ϋʔτܗΛఄ͠ɼԼҐͰ͸ࠨӈܘ
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ʹେͰ͋Δ͕୹͘ɼ΄΅ਫฏڧ௣ͷ΋ͷΑΓڳ͸ى
΁ͱͷͼΔɻํޙ
ઋࠎɹ4acrum
ɹઋࠎ͸̍ݸͰ͋Δ͕ɼݩདྷɼ̑ݸͷઋ௣͕༊߹͠
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ͯ͘௕͘ɼ࿷͍ڧ͕ۂɻઋࠎͷԼํʹ͸ɼ̏ݸͳ͍

͕ࠎԽͨ͠ඌࠎͷඌ௣͕Խݸ̒͠
ଓ͘ɻ

Thoracic vertebrae
　The thoracic vertebrae consist of 12 vertebrae in the chest 

region, each of which has articular surfaces joined to ribs. In 

a standing posture, as an entire connection, these vertebrae 

curve backward. The first to the ninth thoracic vertebrae have 

both superior and inferior costal facets for articulation with the 

ribs. However, the tenth thoracic vertebra has superior costal 

facets only. The eleventh and twelfth thoracic vertebrae have 

costal facets at the center of the lateral surface of the vertebral 

body. The vertebral body increases in size from upper to 

lower. The body of the upper thoracic vertebrae is oval in the 

lateral direction, similar to the body of the cervical vertebrae. 

The body of the mid thoracic vertebrae is heart-shaped and 

oval in the anterior-posterior direction. The body of the lower 

thoracic vertebrae is long laterally and oval-shaped similar to 

the body of the lumbar vertebrae. The spinous process is long, 

projecting downward steeply. The lateral processes are well 

developed, increasing in size from superior to inferior, attain 

the maximum size at the eighth thoracic vertebra, and then 

decrease toward the furthest inferior.

Lumbar vertebrae
　The lumbar vertebrae consist of five large and firm 

vertebrae. The vertebral body is oval-shaped, long laterally, 

and the largest of all vertebrae. The lower the location is, 

the larger the width increases. The vertebral arch is thick 

and solid with a prominent superior vertebral notch and an 

inferior vertebral notch. In a standing posture, these vertebrae 

curve forwards. The spinous processes are larger but shorter 

than those of the thoracic vertebrae, and project almost flatly 

backward.

Sacrum
　The sacrum is a single bone. However, it is formed by the 

fusion of five sacral vertebrae. The sacrum also forms the 

posterior wall of the pelvis. The shape is an inverted triangle. 

The lower the location is, the smaller the thickness becomes. 

The sacrum curves forwards. The anterior surface is smooth 

and the posterior surface is an uneven convex with five long 

vertical ridges, which are the remains of the piled sacral 

processes. The configurations of the sacrum differ noticeably 

between the sexes. The female sacrum is wider, shorter, 

and less curved. The male sacrum, in contrast, is narrower, 

longer, and more fully curved. Below the sacrum is the coccyx, 

comprising three or six coccygeal vertebrae fused together. 
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ɹ4capulaࠎߕݞ
ɹࠎߕݞ͸ɼ΄΅ܗ֯ࡾͷፏฏࠎͰֲڳͷഎଆ্֎
෦Ͱɼୈೋ͔Βୈീ࿤ࠎͷؒʹҐஔ͢Δɻ্ࢶଳΛ
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ɹ4ternumࠎ࿤・ࠎڳ Ribs
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͸࣍ୈʹ୹͘ͳ͍ͬͯΔɻ

�ɽ#ones of upper limbs
Scapula
　The scapula is a triangular, flat bone in the region of the 

upper dorsal thorax between the second and eighth ribs. It is 

an important bone forming the pectoral girdle and connecting 

the humerus with the axial skeleton. On the upper external 

border is the glenoid cavity where the humerus articulates. 

The coracoid process is on the anterior surface and the 

spine of the scapula is on the posterior surface. Although it 

is uniquely shaped, this element is thin and flat, and thus is 

rarely retrieved without damage due to factors such as earth 

pressure.

Clavicle
　The clavicles are long bones gently twisted in an S-shape 

located on both sides of the upper chest. The medial (sternal) 

end is circular in cross section. With the subclavian groove 

and other muscular tuberosities, the inferior surface is rougher 

than the superior. Unlike the round sternal end, the acromial 

(lateral) end expands flatly. 

Sternum, Ribs
　The sternum is a flattened bone, forming the anterior wall 

of the thorax. Its upper end supports the clavicles, and its 

margins articulate with the cartilages of the first seven pairs of 

ribs. It consists of three parts, named from above downward, 

the manubrium, the body or gladiolus, and the xiphoid process. 

The junction of the manubrium and the body forming the 

sternal angle.

　The ribs are elastic arches of bone, which form a large part 

of the thoracic skeleton. They are twelve in number on either 

side. The first seven are connected behind with the vertebral 

column, and in front, through the intervention of the costal 

cartilages, with the sternum. The ribs increase in length from 

the first to the seventh, below which they diminish to the 

twelfth.
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্࿹ࠎɹ)umerus
ɹ্࿹ࠎ͸ɼଠ͍௕ࠎͰװࠎɼۙҐ୺ɼԕҐ୺ʹ෼
͔ΕɼۙҐ୺͸ࠎߕݞͱؔݞʹڞઅΛܗ੒͢Δɻݞ
װࠎঢ়Λఄ͢Δɻٿ಄͸ɼ൒ࠎͱؔઅ͢Δ্࿹ࠎߕ
ͷதԝΑΓ΍΍্ํʹૈے֯ࡾ໘͕͋ΓɼঁੑΑΓ
΋உੑͷํ͕ൃୡ͢Δɻװࠎͷ্൒͸ԁபঢ়ͰɼԼ
൒͸֯ࡾபঢ়Λఄ͠ɼԕҐ෦͸લޙʹѹഭ͞Εͯ΍
΍ፏฏʹͳΔɻԕҐͷؔઅ໘͸ۙҐͱ͸ҟͳΓɼલ
࿹ʢ䖖ࠎɼईࠎʣͱं׈ঢ়ʹؔઅ͢ΔɻԕҐ୺ͷલ
໘ʹ͸ɼं׈ͷ্ʹ֡ಥᜰɼখ಄ͷ্ʹ䖖ࠎᜰ͕͋Δɻ
͜ΕΒ͸ගΛ࣌ͨ͛ۂ͘ڧʹईࠎͷ֡ঢ়ಥ͓ىΑͼ
䖖ࠎ಄ͷલԑ͕ೖΔɻԕҐ୺ͷޙ໘Ͱ͸ं׈ͷ্ํ
ʹਂ͍ග಄ᜰ͕͋ΓɼගΛ͛ۂ৳͹͢͠Δ࣌ʹɼई
ͷග಄͕ೖΔɻԕҐ୺͕ۙҐ୺ʹରͯ͠೧Ε͓ͯࠎ
Γɼ೧సͷ౓߹͍͸ɼ੒ਓʹࢸΔ΄Ͳ͘ڧͳΓɼঁ
ੑΑΓ΋உੑͷํ͕ΑΓ͍ڧɻࠎ୺ͷԽࠎԽ͸ԕҐ
͕ۙҐΑΓ΋ૣྃ͘͠׬ɼࡀ��લޙͰۙҐ΋ԽࠎԽ
Λྃ͢׬Δɻ

䖖ࠎɹRadius
ɹ䖖ࠎ͸લ࿹ͷ֎ଆɼ਌ࢦͱಉଆʹ͋Δ௕ࠎͰɼۙ
Ґ୺ͱԕҐ୺ͱͰલ࿹ͷ಺ଆʹ͋Δईࠎͱؔઅ͢Δɻ
ۙҐʹ͋Δ䖖ࠎ಄͸ɼ্࿹ࠎͱؔઅ͢ΔɻԕҐ෦͸
ঃʑʹ͘޿ͳΔɻװࠎதԝ෦ͷஅ໘ܗ͸ɼྦܗΛఄ
͍ͯ͠Δɻװࠎ͸શମͱͯ͠಺ଆ͕΍΍ԜΜͩ؇͍
࿷ۂΛࣔ͠ɼԕҐ୺ͷ಺ଆ෦͕ई͔ͯͬ޲ʹࠎಥग़
͢ΔɻۙҐ୺ͷલ໘ʹ͸લ಺ํʹ݁અঢ়ʹོͨ͠ى
䖖ૈࠎ໘͕͋Δɻࠎ୺ͷԽࠎԽ͸ɼۙҐ͕ԕҐΑΓ
΋ૣྃ͘͢׬Δ͕ɼࡀ��લޙͰԕҐ΋ྃ͢׬Δɻ

Humerus 
　The humerus is a thick, long bone comprising the shaft 

and the proximal and distal epiphysis. Its proximal epiphysis 

forms the shoulder joint with the scapula. The head of the 

humerus, which articulates with the scapula, is hemispheric. In 

the region slightly above the center of the shaft is the deltoid 

tuberosity, which is more developed in males than in females. 

The proximal half of the shaft is cylindrical, while the distal 

half is triangular and rather flattened in the anterior-posterior 

direction in the portion close to the distal end. Unlike the 

proximal, the distal articular surface is formed for trochlear 

articulation with the forearm (radius and ulna). There are the 

coronoid fossa above the trochlea, and radial fossa above the 

capitulum at which the coronoid process of the ulna and the 

anterior surface of the head of radius fit on the anterior face, 

and a deep olecranon fossa on the posterior face of the distal 

end. The distal and proximal ends are in a skewed relationship. 

The degree of the skew increases as age nears maturity, and 

is known to be greater in the male than in the female. The 

union of the distal epiphysis completes earlier than that of the 

proximal; the completion of both occurs at approximately 20 

years of age.

Radius
　The radius is a long bone in the lateral antebrachium-

thumb side of the forearm. At the proximal and distal ends 

it articulates with the ulna in the medial antebrachium. The 

head of the radius proximally articulates with the humerus. 

The distal portion is broadened in stages. The central portion 

of the shaft is teardrop-shaped in cross section. The shaft is 

slightly dented inside, showing a gentle curve as a whole, and 

the inner distal end projects toward the ulna. The tubercle 

on the anteromedial side of the proximal radius is the radial 

tuberosity. The proximal epiphysis fuses completely earlier 

than the distal; however, the distal epiphysis also fuses 

completely at approximately 20 years of age. 
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ईࠎɹ6*na
ɹईࠎ͸ɼ䖖ࠎͱฒͼɼલ࿹ͷ಺ଆʢখࢦଆʣʹ͋
Δ௕ࠎͰɼ䖖ࠎͱ͸ٯʹۙҐΑΓԕҐͷํ͕͘ࡉͳ
ΔɻۙҐ୺ͷҐஔ͸ईࠎͷํ͕䖖ࠎʹൺ΂ͯஶ͘͠
্ํʹಥग़͢Δ͕ɼԕҐ୺͸䖖ࠎͱ΄΅ଗ͏ɻۙҐ
୺ʹ͸ග಄͕͋Γɼ্࿹ࠎɼ䖖ࠎͱڞʹගؔઅΛܗ
੒͢ΔɻԕҐ୺ʹ͸ܪঢ়ಥ͕͋ىΓɼখࢦͱಉଆʹ
Ґஔ͢Δɻװࠎதԝ෦ͷஅ໘ܗ͸Ӷ֯ͳܗ֯ࡾΛఄ
͢Δɻࠎ୺ͷԽࠎԽ͸ɼۙҐ͕ԕҐΑΓ΋ૣྃ͘׬
͢Δ͕ɼࡀ��લޙͰԕҐ΋ྃ͢׬Δʢਤ̔ʣɻ

खࠎɹ#ones of hand
ɹखͷࠎ͸ɼશ෦Ͱݸ��ʢ྆खͰ5ݸ�ʣ͋Δɻ̔ݸ
ͷखࠜࠎɼ̑ ɼࠎઅجͷݸʢ̑ࠎࢦͷݸ��ɼࠎͷதखݸ
ࠎͷ຤અݸɼ̑ࠎͷதઅݸ̐ � ਌ࢦ͸தઅࠎΛܽ͘ʣ
͔ΒͳΔɻղ๤ֶతਖ਼ҐͰ͸ɼ਌ࢦ͸֎ଆɼখࢦ͸
಺ଆɼঠ͸લ໘ɼखͷߕ͸ޙ໘ͱͳΓɼ࢛଍ಈ෺ͱ
ҟͳΔɻ

Ulna
　The ulna is another long bone located inside the medial 

forearm (i.e. the little finger side), adjacent to the radius. 

Contrary to the radius, it narrows distally. The position of the 

distal end is almost the same as the radius, notwithstanding 

that the proximal end of the ulna is far more superiorly 

positioned than the radius. At the proximal end is the 

olecranon, which forms the elbow joint along with the humerus 

and the radius. At the distal end is the styloid process on the 

side of the little finger. The central portion of the shaft is 

acutely triangular in cross section. The fusion of the proximal 

epiphysis completes earlier than the distal epiphysis; however, 

the distal epiphysis also fuses completely at about 20 years of 

age (Fig.8). 

Bones of hand
　A hand has 27 bones in total (54 for both hands), including 

8 carpals, 5 metacarpals, and 14 phalanxes (5 proximal 

phalanxes, 4 middle phalanxes, and 5 distal phalanxes. The 

thumb does not have middle phalanxes). In the anatomical 

position, unlike tetrapods, the thumbs are exterior, the little 

fingers are interior, the palms are anterior, and the back of the 

hand is posterior.
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̓ɼ下ࠎࢶ
ɹCoYa�)ip boneࠎ׮
ɹώτ͸௚ཱาߦΛ͢ΔͨΊʹɼࠎ׮ͷܗଶʹಠಛ
ͷಛ௃͕͋Γɼ࢛଍าߦΛ͢Δଞͷେܗᄡೕྨͱݟ
෼͚Δ͜ͱ͸༰қͰ͋ΔɻࠨӈҰରͷࠎ׮͸ɼલ෦
Ͱஏ݁ࠎ߹Λܗ੒͠ɺޙҐͰઋࠎͱ࿈݁ͯ͠ࠎ൫Λ
ͷݸͷ̏ࠎ࠱ɼࠎɼஏࠎདྷɼ௎ݩ͸ࠎ׮੒͢Δɻܗ
ݸͳͬͨ΋ͷͰɼ͜ͷ̏ʹࠎԽͯ̍ͭ͠ͷࠎԽ͕ࠎ
ͷ͕݁ࠎ߹͢Δ෦෼͕ࠎ׮ӓͰ͋Γɼೈࠎͷ̮͕ܗ
ΘΕΔɻେ଼ݴͱ΋ࠎೈࣈঢ়ʹͳΔ͜ͱ͔Βɼ̮ࣈ
ྃ͢׬͕߹ͷ༊ࠎ׮ӓͰؔઅ͢Δɻࠎͱ͸͜ͷ低ࠎ
Δͷ͸�6ࡀલޙͰɼͦͷਐߦঢ়ଶ͔Β೥ྸΛਪఆ͢
Δ͜ͱ͕Ͱ͖Δɻ·ͨɺશ਎ͷதͰಛʹੑ͕ࠩݦஶ
ͷੑ൑ఆ΍೥ྸਪఆʹ΋ࠎΒΕΔ෦෼Ͱ͋Γɺݟʹ
༗༻ͳ෦෼Ͱ͋Δ͜ͱ͔Βɺൃ۷ͯ͠ࡍʹۀ࡞͸৻
ॏͳऔΓѻ͍͕๬·ΕΔɻ

�� 5he lower limb
Coxa 
　The human coxa is characteristically shaped for bipedal 

walking, and is easily distinguishable from large quadrupedal 

mammals. The coxa is the left-and-right paired bones which 

articulate with the femur at the acetabulum and posteriorly 

connect with the sacrum to form the pelvis. The coxa was 

originally formed through the fusion of three bones: the 

ilium, pubis, and the ischium. These three bones meet at the 

acetabulum forming a Y-shaped cartilage. At this acetabulum, 

the coxa articulates with the femur. The fusion of the coxa 

completes at approximately 16 years of age; age estimation 

based on the progress of fusion is therefore possible. Since the 

coxa is the part at which differences between the sexes can be 

identified most significantly among whole body, and is useful 

for sex determination and the estimation of age, it is highly 

desirable that it is handled carefully during excavation. 
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େ଼ࠎɹ'emur
ɹେ଼ࠎ͸ɼώτͷ֨ࠎͷதͰ࠷େɼ࠷௕ͷ௕ࠎͰ
͋Δɻେ଼ࠎͷࠎ಄͸ɼࠎ׮ͱؔઅ͢ΔͨΊɼϐϯ
ϙϯٿେͷܗٿΛఄ͢ΔɻۙҐ෦ʹ͸ࠎ൫ͱ݁Ϳے
೑͕෇ண͢Δେసࢠͱখసࢠͷ̎ͭͷಥ͕͋ىΓɼ
೑͕෇ண͢ےΔ͢܎ؔʹͷӡಈࢶ໘ʹ͸Լޙ෦װࠎ
Δૈઢ͕͋Δɻೄจਓࠎ͸ɼ͜ͷૈઢ͕ඇৗʹ͘ڧ
ൃୡͯ͠ɼ෇͚பঢ়ʢϐϥελϧʣʹͳ͍ͬͯΔɻ
͜ͷૈઢͷ্෦͸େᢈ͕ے෇ண͢Δᢈૈے໘Ͱ͋Γɼ
͜ͷᢈૈے໘͕ஶ͘͘͠ߴͳΔ͜ͱʹΑΓɼୈ ࡾ స
นࠎ͸தۭͰ͋Δ͕װࠎ੒͢Δ͜ͱ͕͋ΔɻܗΛࢠ
͕ް͘ɼଞͷ෦Ґʹൺ΂ͯ࢒Γ΍͍͢ɻେ଼ࠎ͸਎
௕ʹ࠷΋Α͘ൺྫ͢ΔࠎͰɼͦͷܭଌ஋͔Β਎௕Λ
ਪఆ͢Δ͜ͱ͕ՄೳͰ͋Δɻࠎ಄΍װࠎ෦ͷαΠζ

ʢஉੑʼঁੑʣͷੑ͕ࠩൺֱత໌֬ͳͷͰɺੑผ൑ఆ
ʹར༻͢Δ͜ͱ΋ՄೳͰ͋Δɻ͔͠͠ݸʑͷࠎ͸࣌
୅΍ੜڥ؀׆ʹΑͬͯಛ௃͕ҟͳΔͨΊɼ൑ఆʹ͸
ಉҰҨ੻ग़౔ͷଟ͘ͷݸମΛൺֱ͢Δ͜ͱ͕ඞཁͰ
͋Δɻࠎ୺ͷԽࠎԽ͸ɼۙ Ґ͕ԕҐΑΓ΋ૣྃ͘͠׬ɼ
Δʢਤ̔ʣɻྃ͢׬ͰԕҐ୺ͷ੒௕΋ޙલࡀ��

Femur 
　The femur is the largest and the longest bone in the human 

skeleton. The head of the femur articulates with the coxal 

bone. It is spherical in shape, and the size of a ping pong ball. 

In the proximal portion are two processes, the greater and 

lesser trochanters to which muscles linking to the coxal bone 

attach. On the posterior face of the shaft is the linea aspera for 

muscles related to motion of the lower limbs. The linea aspera 

of the Jomon people developed prominently to form a pilaster. 

Above the linea aspera is the gluteal tuberosity, to which the 

gluteus maximus muscle attaches. In some cases, the gluteal 

tuberosity is extremely elevated to form the third trochanter. 

Although the shaft is hollow, excavated femurs are less fragile 

than any other elements of the skeleton due to the thick 

cortical bone and the solid epiphysis. Since the femur is most 

directly proportional to height, it is possible to estimate the 

height of an individual by measuring the femur. As differences 

in the size of the caput femoris (head) and the diaphysis (shaft) 

between the sexes are comparatively clear (male > female), 

the femur is also usable for sex determination. For all that, as 

the characteristics of each individual bone very depending on 

era and living environments, the sex determination requires 

comparison between many individuals unearthed at the same 

site. The proximal ends completely fuse prior to the distal ends; 

at approximately of 20 years of age the growth is complete 

(Fig.8).
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䟰ࠎɹ5ibia
ɹ䟰ࠎ͸ɼେ଼ࠎͷԼҐͷ಺ଆʢ଍ͷ਌ࢦଆʣʹҐ
ஔ͢Δɻଠͯ͘௕͍௕ࠎͰɼۙɼԕҐ྆୺Ͱᡯࠎͱ
ؔઅ͢ΔɻۙҐ୺͸ಛʹංେ͠ɼ಺ଆᰒͱ֎ଆᰒ͕
͋Δɻ্໘ʹ͸಺ଆᰒͱ֎ଆᰒͦΕͧΕ͕ཛԁܗΛ
ఄ͠ɼ͔ۇʹ͘΅Μͩ׈Β͔ͳ্ؔઅ໘͕͋Γɼେ
લ໘ʹ͸લࠎͷ಺ଆᰒͱ֎ଆᰒͱؔઅ͢Δɻ䟰ࠎ଼
Δલԑ͕͋Δɻ͍ΘΏΔʮห͢ىӶོ͔ͯͬ͘޲ʹํ
ࠎͲ͜Ζʯͱ͍ΘΕΔ෦෼Ͱɼ͜ͷલԑ͕͖ٽͷܚ
෦Λ಺ଆ໘ͱ֎ଆ໘ʹ෼͚͍ͯΔɻԕҐ୺Ͱ͸಺װ
ଆ෦͕͘ڧԼํʹಥग़͠಺ՌΛܗ੒͢Δɻ಺Ռ͸಺
ଆͷʮ͘ΔͿ͠ʯΛܗ੒͍ͯ͠Δɻࠎମͷޙ໘্ํ
ʹ͸ώϥϝےઢ͕֎ଆ͔Β಺ଆํ޲΁ࣼΊʹ૸Γɼ
ͦͷԼํʹԖ௚ઢͱ͍͏ૈઢ͕͋ΔɻԖ௚ઢ͸ೄจ
ਓʹݦஶʹೝΊΒΕɼݱ୅ਓʹͳΔͱܽ೗΋͘͠͸
ෆ໌ྎʹͳΔ͜ͱ͕ଟ͍ɻװࠎ͸֯ࡾபঢ়ͰɼԕҐ
Ͷ͡Εɼ؇΍͔ʹ͔ۇʹͳΓɼ֎ଆ͘ࡉ͔ͯͬ޲ʹ
ͳ̨ࣈঢ়ͷ͕ۂΓΛࣔ͢ɻஅ໘ͷܗঢ়͸͚ͩܗ֯ࡾ
Ͱͳ͘ɼੜڥ؀׆ʹΑͬͯԖ௚ઢ͕ൃୡ͠ɼඛܗΛ
ఄ͢Δ͜ͱ΋͋Δɻࠎ୺ͷԽࠎԽ͸ԕҐ͕ۙҐΑΓ
΋ૣྃ͘͠׬ɼ�5ࡀલޙͰۙҐ΋ྃ͢׬Δʢਤ̔ʣɻ

ᡯࠎɹ'ibula
ɹᡯࠎ͸ɼԼ଼ͷ֎ଆͷ௕ࠎͰɼ䟰ࠎͱۙɾԕҐ୺
Ͱؔઅ͠ɼେ଼ࠎͱ͸௚઀ɼؔઅ͠ͳ͍ɻ䟰ࠎʹൺ
΂ͯஶ͘͘͠ࡉɼԕҐ୺͸֎Ռͱͳͬͯ䟰ࠎΑΓԼ
ํʹಥग़͢ΔɻۙҐͷᡯࠎ಄͸֯ਲ਼ঢ়ʹංް͠ɼԕ
Ґͷ֎Ռ͸֎ଆͷʮ͘ΔͿ͠ʯͱͳΔ෦෼Ͱ͋Δɻ
��ɼྃ͠׬Խ͸ɼԕҐ͕ۙҐΑΓ΋ૣ͘ࠎ୺ͷԽࠎ
Δʢਤ̔ʣɻྃ͢׬ͰۙҐͷ੒௕΋ޙલࡀ

Tibia
　The tibia is a thick and long bone in an anteromedial position 

below the femur, postlaterally articulating with the fibula at 

both proximal and distal ends. The proximal end is particularly 

enlarged with a medial condyle and a lateral condyle. On the 

proximal face are oval-shaped medial and lateral condyles, and 

a slightly concave smooth articular facet for the medial condyle 

and the lateral condyle of the femur. The front of the anterior 

surface is elevated sharply anteriorly. The anterior surface 

(shin) separates the shaft into the medial and lateral sides. 

The medial side extends longer distally to form the medial 

malleolus. The medial malleolus forms the inner ankle. On the 

posterior surface, the soleal line crosses from superolateral to 

inferomedial. Inferior to the soleal line is a linea aspera called 

the vertical line. The vertical line is prominent in the Jomon 

people, and often absent or obscure in modern people. The shaft 

is triangular and thins distally. It is slightly twisted outside 

to present a gentle S curve. The cross-sectional shape is not 

necessarily triangular; it can be a rhombus with a developed 

vertical depending on living environments. The union of the 

distal epiphysis occurs prior to that of the proximal. Overall 

growth completes at approximately 25 years of age (Fig.8).

Fibula
　The fibula is a long bone in the postlateral portion of the 

lower leg. It articulates with the tibia at the proximal and 

distal ends, not articulating directly with the femur. The fibula 

is extremely thin in comparison with the tibia. The distal 

end projects more inferiorly, forming the lateral malleolus. 

The head of the fibula is swollen to a pyramid form. The 

lateral malleolus forms the lateral ankle. Union of epiphysis 

completes earlier in the distal. Proximal growth completes at 

approximately 20 years of age (Fig.8).
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ක֖ࠎɹ1atella
ɹක֖ࠎ͸ɼେ଼࢛಄ےᡲͷͳ͔ʹؚ·ΕΔେ͖ͳ
छࠎࢠʢᡲ͋Δ͍͸ᡲͱ༊ண͢Δؔઅแʹग़͢ݱΔ
ยͷ͜ͱʣͷ̍ͭͰɼකؔઅͷલଆʹҐஔ͢͠Δɻࠎ
Λఄ͠ɼଏʹʮකͷܗ͚ͨ޲ʹͷ࣮ͷઑ୺ΛԼํ܀
΄໘ʹ͋ͨΔؔઅ໘͸ɼ֎ଆͷޙʯͱΑ͹ΕΔɻࡼ
͏͕಺ଆΑΓେ͖͍ͨΊɼؔઅ໘ΛԼʹͯ͠ஔ͘ͱɼ
֎ଆͷؔઅ໘ͷ΄͏ʹ͘܏ɻ۶૴͞Εͨਓࠎͷ৔߹ɼ
ଞͷ෦Ґʹൺ΂ͯකุ֖͕ࠎᆮͷ্໘Ͱଞͷࠎʹઌ
ಀ͞ͳ͍Α͏ݟग़͞ΕΔ৔߹͕͋ΔͨΊɼݕཱͯͬ
஫ҙ͕ඞཁͰ͋Δɻ

଍ࠎ ɹ#ones of foot
ɹ଍ͷࠎ͸଍ࠜࠎɺத଍ࠎɺࠎࢦͷ � ෦Ͱߏ੒͞ΕΔɻ
଍ࠜࠎ͸ɺ᪜ࠎɺࠎڑɺसঢ়ࠎɺཱํࠎɺୈҰʙୈ
ͷࠎᑹঢ়ࡾ � ͷޒ͸಺ଆ͔ΒୈҰʙୈࠎɺத଍ݸ 5
͸ࢦͱಉ༷ɺ਌ࢦ͸ɺखͷࠎࢦɺݸ � ͸ࢦɺଞͷݸ
� ੒͞ΕΔɻߏͰࠎͷݸ


ɹ5alusࠎ᪜・ࠎڑ Calcaneus
ɹࠎڑ͸଍ࠜࠎͷதͰɼ࠷΋্෦ʹҐஔ͠ɼԼ଼ࠎ
ͱଞͷۙҐ଍ࠜࠎͱͷؒʹ͋Δɻ্෦Ͱ䟰ࠎͱɼޙ
Լ෦Ͱ᪜ࠎͱɼલ෦Ͱसঢ়ࠎͳͲଞͷ଍ࠜࠎͱؔઅ
͠ɼશମॏΛ଍ʹ఻ୡ͢Δ໾ׂΛՌͨ͢ɻࠎڑ͸᪬
ਾͷ࢟੎Λश׳ͱͨ͠ݱʹࡍΕΔͱ͍͏ʮ᪬᪘໘ʯ
Λ࡯؍Ͱ͖Δ৔߹͕͋Γɼੜ༷ࣜ׆Λ͢ڀݚΔ্Ͱ
ॏཁͳࠎͷҰͭͰ͋Δɻ᪜ࠎ͸จ͕ࣔ͢ࣈͱ͓Γʮ͔
͔ͱʯʹ͋ͨΔࠎͰɼࠎڑʹؔઅ͢Δ଍ࠜࠎͷ̍ͭ
Ͱ͋Δɻલޙʹ௕͍ෆ੔ܗͷശܕͷࠎͰɼ଍ࠜࠎͷ
ͳ͔Ͱ࠷େͷࠎͰ͋Δɻ᪜ࠎͷલ෦͸᪜ࠎମͱ͍͍ɼ
͸ͦͷଞʹसঢ়ʹࠎΛͷͤΔ෦෼ʹͳΔɻ଍ࠜࠎڑ
ʣ͕͋Δɻݸʢ̍ࠎʣɼཱํݸʢ̏ࠎʣɼᑹঢ়ݸʢ̍ࠎ

Patella
　The patella is a large sesamoid bone (i.e. bone fragment 

found in the tendon or the articular capsule that fused with 

the tendon) in the tendon of the quadricepts, and is located in 

front of the knee joint. It has an inverted chestnut shape and is 

commonly referred to as the knee cap. Posteriorly, the articular 

surface is larger on the lateral side than that on the medial 

side. Accordingly, if a body is laid so that the articular surface 

is directed downward, it inclines towards the lateral side. 

Careful attention should be paid not to overlook the patella 

during the excavation of a hole-shaped grave; because, in the 

case of flexed burials, it may be found earlier in the upper 

layers than other bones.

Bones of foot
　The skeleton of the foot consists of three parts: the tarsus, 

metatarsus, and phalanges. The tarsal bones are seven in 

number, viz., the calcaneus, talus, cuboid, navicular, and the 

first, second, and third cuneiforms. The metatarsus consists 

of five bones which are numbered from the medial side (ossa 

metatarsalia I.-V.); each presents for examination a body and 

two extremities.　The phalanges of the foot correspond, in 

number and general arrangement, with those of the hand; 

there are two in the great toe, and three in each of the other 

toes.

Talus/Calcaneus
　Of the tarsals, the talus is located at the highest position 

between the ossa cruris and other proximal tarsals. It 

articulates proximally with the tibia, posteriorly with the 

calcaneus, and distally with other tarsals. It bears the 

full weight to the foot. In some cases a "squatting facet", 

considered to be caused by frequent squatting, is observed. 

Therefore the talus is an important bone for life environment 

research. The calcaneus, or “heel bone”, is one of the tarsals 

linking to the talus. With an anteroposteriorly long, irregular, 

and boxy shape, it is the largest bone among the tarsals. The 

anterior portion, the calcaneus body, is where the talus rests. 

The tarsals also include one navicular, three cuneiforms, and 

one cuboid.
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̏ɽੑผと೥ྸのਪఆ
ʲੑผの൑ఆʳ
ɹ༮খࠎࣇͰ͸શൠతʹ·ͩஉঁ͕ࠩ໌֬Ͱ͸ແ͍
ͨΊɺࣃͷαΠζ΍಄֖ɺࠎ׮ͳͲΛ༻͍ͨ൑ఆ͕
೉ͳ৔߹͕ଟ͍ɻࠔΈΒΕ͍ͯΔ͕ɺਖ਼֬ͳ൑ఆ͸ࢼ
͕ࠩੑʹͳΔͱҎԼͷΑ͏ͳશ਎֤෦ʹޙҎظय़ࢥ
ೝΊΒΕΔΑ͏ʹͳΔ͕ɺಛʹࠎ൫ܗଶʹ͸ग़ػ࢈
ೳͱͷؔ܎Ͱ໌֬ͳஉঁ͕ࠩݦΕΔɻ
a
 ಄֖ࠎɿඑؒɾඑٷ෦ɺೕ༷ಥىɺ֎ޙ಄ོىͷ
ൃୡ౓ʢஉੑʼঁੑʣʢਤ̒ʣ
b
 Լ֯ʢঁࠎʢঁੑͰྑ͘ൃୡʣɺஏߔɿલࣖঢ়ࠎ׮
ੑʼஉੑʣɺେࠎ࠱੾ࠟͷ։͖ʢঁੑʼஉੑʣɺஏࠎ
௕ � ௕ʢঁੑʼஉੑʣࠎ࠱
c
 ے಄ͷαΠζʢஉੑʼঁੑʣɺࠎମप΍ࠎɿࠎࢶ࢛
෇ண෦ͷൃୡ౓－େ଼ࠎͷૈઢɺ্࿹ࠎͷૈے֯ࡾ
໘ͳͲɿஉੑʼঁੑʣ
ɹͳ͓ɺܗଶతಛ௃͸ɼूஂ΍࣌୅ͳͲͷҧ͍ʹΑ
ΓҟͳΔ͜ͱ͕ଟ͍ɻྫ͑͹ɼೄจ࣌୅ਓ͸Ұൠత
ͰɼҰޙͨ͠࡯؍ৎͰ͋Γɼೄจ࣌୅ਓΛଟ͘ؤʹ
ൠʹ՚ᇋͳ࣌ށߐ୅ਓΛ͢࡯؍Δͱɼ࣌ށߐ୅ਓͷ
உੑ͕ঁੑʹ͑ݟΔ͜ͱ΋͋ΔɻͦͷͨΊɼ಄֖ࠎ
΍࢛ࠎࢶͰͷੑผ൑ఆ͸ɼूஂͷॴଐ͢Δ࣌୅΍஍
ҬͳͲͷ৘ใΛ͑͏ྀͨ͠ߟͰߦΘͳ͚Ε͹ͳΒͳ
͍ɻ

�� &stimation of seY and age
【Determination of sex】
　As infant bones generally show no significant differences 

between the sexes, in many cases, precise determination is 

quite difficult. After puberty, the differences between the sexes 

can be found in each part of the whole skeletal structure as 

listed below. The shape of the pelvis closely related to birth 

delivery especially shows a significant difference between the 

two sexes.

a. Cranium: Degree of development of glabella/superciliary 

arch, mastoid, and occipital external protuberance (male > 

female)

b. Coxa: Sulcus preauricularis (more developed in the female), 

subpubic angle (female > male), opening of the greater 

sciatic notch (female>male), pubic length/ischium length 

(female>male)

c. Bones of extremities: Size of the circumferential length of a 

body or the caput of bone (male > female); 

Degree of the development of the region where muscles are 

attached (e.g. linea aspera of the femur, deltoid tuberosity of 

the humerus, etc.; (male > female))

　Incidentally, morphological features often vary depending 

on population and period of time. For example, the Jomon 

people generally had sturdy skeletal structures in contrast 

to the Edo people who were slightly built. Accordingly, after 

the observation of many Jomon bones, one may misidentify 

the sex of the males of the Edo Period as female. Therefore, 

sex determination based on the cranium and or the bones of 

extremities should be made by taking into consideration the 

information about the time period or area the group of the 

individual targeted for determination belonged to.

Determination of sex based on pelvis
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　The pelvis is the bone used for the determination of sex and 

estimation of age, and holds rich information for the research 

of human bones. Since it is closely related to childbirth, it 

bears the most prominent differences between the sexes 

among the whole skeletal structure. the sub-pubis angle in 

the anterior part of the pelvis is acute in the male and obtuse 

in the female. The female pubis is long and rectangular. The 

angle of the greater sciatic notch is larger in the female than 

in the male. As a rough criterion for instant sex determination 

at an excavation site, if the angle of the greater sciatic notch is 

closer to the angle made between the second and third fingers, 

it indicates a high probability of being male. If the angle is 

closer to that made between the thumb and second finger, it 

indicates a high probability of being female. The obturator 

foramen is generally larger in the male. The female auricular 

surface is elevated with a groove in the supraposterior portion. 

The iliac tuberosity is more protuberant and the postauricular 

sulcus is absent in the male.

Sulcus preauricularis (Pregnancy imprint)
　The sulcus preauricularis (pregnancy imprint) means the 

grooves or concave areas found on the lower regionof the coxal 

bone surface (auricular surface) articulating to the sacrum. 

These grooves or concave areas are considered as “pregnancy 

imprints”, which are caused by pregnancy or delivery. In short, 

the sulcus preauricularis is useful for determining sex, because 

if a pregnancy imprint is found on an unearthed coxa, the 

buried person can be considered female. For all that, attention 

should be given to the possibility that in some cases, shallow 

grooves are formed even on the male coxal bone surface. The 

grooves or concave areas of the pregnancy imprint vary in 

width and depth; clearer grooves or concave areas suggest 

multiple deliveries. Therefore, the existence or nonexistence 

of a pregnancy imprint on ancient human bones or the depth 

of the imprint groove or concave area provide clues to the 

birth rate or population of the group to which the buried 

person belonged. Incidentally, the coxa is fragile with a twisted 

and complicated shape; particular care should therefore be 

exercised when picking them up at the site. 

൫にΑるੑ൑ఆࠎ
ɹࠎ൫͸ੑผ൑ఆ΍೥ྸਪఆʹ༻͍ΒΕɼਓࠎͷݚ
Ͱ͋ΔɻಛࠎͷͨΊʹ༷ʑͳ৘ใΛଟ͘ซͤ࣋ͭڀ
ʹग़࢈ͱؔ࿈͢ΔࠎͰ͋ΔͨΊɼશ֨ࠎͷதͰੑࠩ
ࠎ൫લҐͷஏࠎ΋ஶ͘͠දΕΔ෦ҐͰ΋͋Δɻ࠷͕
݁߹͸ɼஏࠎԼ͕֯Ӷ֯Ͱ͋Ε͹உੑɼಷ֯Ͱ͋Ε
͹ঁੑͷՄೳੑ͕ඇৗʹ͍ߴɻঁੑͷஏࠎ͸௕͘ɼ
௕ํܗΛఄ͢ɻେࠎ࠱੾ࠟͷ֯౓͸உੑΑΓ΋ঁੑ
ͷ΄͏͕େ͖͍ɻൃ۷ݱ৔ͰੑผΛݟ෼͚Δ͓͓Α
ͦͷج४ͱͯ͠ɼਓࠩ͠ࢦͱதࢦΛ։͍ͨ֯౓ʹۙ
͚Ε͹உੑͷՄೳੑ͕͘ߴɼ਌ࢦͱਓࠩ͠ࢦΛ͛޿
ͨ֯౓ʹ͚ۙΕ͹ɼঁੑͷՄೳੑ͕େ͖͍ɻด޸࠯
͸Ұൠʹஉੑͷ΄͏͕ঁੑΑΓେ͖͍ɻࣖঢ়໘͸ঁ
ੑͰ͸ු͖ग़ͯɼܗ͕ߔʹํ্ޙ੒͞ΕΔɻஉੑͰ
͸௎ૈࠎ໘͕੝Γ্͕Γɼࣖޙঢ়໘ܗ͕ߔ੒͞Εͳ
͍ɻ

લࣖঢ়ߔʢ೛৷ࠟʣ
ɹલࣖঢ়ߔʢ೛৷ࠟʣ͸͕ࠎ׮ઋࠎͱؔઅ͢Δ໘ʢࣖ
ঢ়໘ʣͷԼํද໘ʹݱΕΔߔ΍ۼΈΛ͢ࢦɻ͜ͷߔ
΍ۼΈ͸೛৷΍ग़࢈ʹΑͬͯͰ͖Δʮ೛৷ࠟʯͱߟ
͑ΒΕ͍ͯΔɻͭ·Γɼग़౔ͨ͠ࠎ׮ʹ೛৷͕ࠟ֬
ೝͰ͖Ε͹ɼͦͷඃ૴ऀ͸ঁੑͰ͋Δͱ൑அͰ͖ੑ
൑ఆʹ༗ޮͳ෦Ґͷ̍ͭͰ͋Δɻͨͩ͠ɺҰ෦ͷஉ
ੑͰ΋ಉ෦ʹऑ͍ܗ͕ߔ੒͞ΕΔ͜ͱ΋͋ΔͷͰɺ
஫ҙ͕ඞཁͰ͋Δɻ೛৷ࠟͷߔ΍ۼΈʹ͸͞޿΍ਂ
͞ʹҧ͍͕͋Γɼߔ΍ۼΈ͕໌ྎͳ৔߹͸ग़࢈ճ਺
͕ଟ͍޲܏Λ࣋ͭͱ͞ΕΔɻΏ͑ʹɼݹਓࠎͷ೛৷
ࠟͷ༗ແ΍ɼߔ΋͘͠͸ۼΈͷਂ͞Λൺֱ͢Δ͜ͱ
͸ɼ౰֘ूஂʹ͓͚Δग़࢈཰΍ਓޱͳͲΛ෮͢ݩΔ
ͨΊͷखֻ͔ΓͱͳΔɻͨͩ͠ɼࠎ׮͸Ͷ͡Εͨෳ
ଶΛ͍ͯ͠ΔͷͰഁଛ͠΍͍ͨ͢ΊɼऔΓ্ܗͳࡶ
͛Δࡍ͸े෼ͳ஫ҙ͕ඞཁͰ͋Γɺग़དྷΕ͹औΓ্
͛લʹ্هͷಛ௃Λ͢࡯؍Δͷ͕ྑ͍ɻ
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ʲ೥ྸのਪఆʳ
ɹࢮ๢೥ྸͷਪఆ͸Ŋ ՃྸมԽ͕ൺֱత໌֬ͳҎԼ
ͷ෦Ґͷ࡯؍ʹΑͬͯߦΘΕΔɻ
"ɽࣃͷ๖ग़ঢ়گʢ੒௕ظͷΈʣŊ ͓Αͼᄐ໣౓
#ɽ಄֖๓߹ͷ༊߹౓
$ɽࠎ୺ઢͷ༊߹౓
%ɽஏ݁ࠎ߹໘
&ɽࣖࠎ׮ঢ়໘

Ŋگの๖ग़ঢ়ࣃ おΑͼᄐ໣౓
ɹࢮ๢೥ྸͷਪఆʹ͍ͭͯɼʹଞͷᄡೕྨͰ΋ड़΂
͍ͯΔ͕ɼಈ෺͸੒௕ʹ൐ͬͯೕ͔ࣃΒӬٱɺࣃ΁
ͱੜ͑ସΘΓɼ಄֖ࠎ΋͹Β͹ΒͰ֤͋ͬͨ෦Ґ͕ɼ
ྡΓ߹Θͤͷࠎͱ༊߹͢Δ͜ͱͰɼ੒ਓͰ͸̍ݸͷ
େ͖ͳ಄֖ࠎͱͳΔɻ༮͔ࣇΒ੒ਓʹ͍ͨΔஈ֊Ͱ
͕֊ஈߦͷ๖ग़ͷਐࣃ๢ͨ͠ਓؒͷ೥ྸਪఆ͸ɼࢮ
ɻʢਤ̐ɼ͍̑ߴ΋৴པੑ͕࠷ ɼ̓ ʣ·ͨɺࣃ͸๖ग़ޙɺ
ओʹ뱌ʹΑΓᄐ໣͕ਐ͢ߦΔͷͰɺͦͷఔ౓ʹج
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ͷᄐ໣͸৯ੜ׆ͷҧ͍ʹΑΓେ͖͘Ө͞ڹΕΔͷͰɺ
࣌୅΍஍ҬʹΑΔूஂ͕ࠩେ͖͍ɻྫ͑͹ɺೄจਓ
͸ۙݱ୅ਓʹൺ΂ͯஶ͘͠ᄐ໣ͷਐ͘ૣ͕ߦɺख़೥
ʹୡ͢Δͱۙࠜ͘ࣃ·Ͱ͢Γͯͬ͠ݮ·͏͜ͱ΋௝
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ఆʹ͸ूஂࠩ΁ͷྀ͕ߟ؊ཁͰ͋Δɻ

【Estimation of age】
Estimation of age at death is made based on observation on 

the following areas in which aging alteration is comparatively 

clear:

A. State of tooth eruption (only growth period) and the degree 

of tooth attrition

B. Degree of agglutination of cranial suture

C. Degree of agglutination of epiphyseal lines

D. Symphysial surface

E. Auricular surface of coxa

State of tooth eruption and the degree of tooth attrition
　As explained in the chapter of teeth, the Age at Death”, 

the deciduous teeth of mammals are replaced by permanent 

teeth during an individual's growth. Furthermore, each of the 

loose cranium elements fuses with the neighboring elements 

to eventually form one large cranium. For the estimation of 

age at death of someone who died during the growth stages 

from infancy to adulthood, the phase of dental eruption is 

the most reliable criterion (Fig.4.5.7). In addition, since teeth 

attrition progresses due mainly to mastication after eruption, 

they enable rough estimation of age based on the degree of 

attrition. Nonetheless, tooth attrition heavily affected by the 

differences between eating habits makes a large difference 

between groups, depending on time period and area. For 

example, the tooth attrition of the Jomon people progressed 

quite rapidly compared to near modern and modern Japanese 

people, and their teeth commonly wore out close to the root 

when they attained an older age. Accordingly, the estimation 

of age based on the degree of tooth attrition requires 

consideration of differences between groups.
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　　　　　　　図 4　歯の生えかわりによる年齢推定（Brothwell 1963）
Fig.4. Estimation of age from dental development Modified from Brothwell (1963)



図 5　年齢別の萌出状況

Fig.5. Eruption stage of every age
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ଆԑ͸ൃୡ࢝͠Ίɼෲଆ෦ʹࣼ܏໘͕ΈΒΕΔɻ্ɼ
Լ୺෦ʹ໌ྎͳڥք͸·ͩݟΒΕͳ͍ɻ

Degree of agglutination of cranial suture
　The estimation of age based on the cranium generally 

depends on the state of progress of calvarial sutures. After 

growing up, calvarial sutures gradually close up with age. The 

lamina interna (inside) starts agglutination earlier than the 

lamina externa (outside). However, this method of estimation 

is quite rough. It is particularly difficult to figure out the state 

of the lamina interna during an excavation survey, unless it is 

broken when picked up. 

Degree of agglutination of epiphyseal lines
　Length increases of the bones of the extremities due to 

the growth of the cartilage layer between the joint region 

(epiphyseal region) and the shaft (diaphyseal region). The 

thickness increases due to the ossification of the periosteum 

which wraps the bones. After growth ends, the cartilage layer 

ossifies, meanwhile the epiphyseal and the diaphyseal regions 

are unified (agglutinated)) to each other. If an individual died 

before his or her long bones had completely ossified, the 

cartilage layers will disappear into the earth, and the joint 

region and the shaft will be separated. Therefore, it is not very 

difficult to determine whether the individual was still growing 

or a grown-up. Since the age at which ossification stops in 

each region is fixed to a certain degree, a rough estimation 

of age is possible by observing the state the progress of 

ossification of the epiphysial lines of unearthed human bones 

(Fig.8). Furthermore, it is also possible to estimate the age of 

an individual who was still growing by measuring the length 

of the bones of the extremities (in most cases, the maximum 

length of the diaphysis (shaft) is adopted, excluding the length 

of the epiphyseal region).

Age estimation using symphysial surface
　The symphysial surface area is extremely fragile, and the 

complete form is rarely excavated. For all that, the symphysial 

surface of a fully-grown individual is useful for the estimation 

of age, because it alters from an uneven surface to a flat, 

smooth surface with age. Todd describes the changes in the 

shape of the symphysial surface with age. (Todd 1920, Seto, 

Yoshino, 1900 Fig.6).

I .  1 8 - 1 9  years :  Symphyseal  face  rugged ,  t raversed 

anteroposteriorly by horizontal ridges separated by well-

marked grooves. Nodules fusing with the surface not present. 

II. 20-21 years: Symphyseal surface still rugged. Horizontal 

grooves are becoming filled near their dorsal limit with new, 

finely textured bone. Dorsal delimiting margin begins to 

develop. Ventral bevel commences. No delimitation of the 

extremities. 

I I I .  22-24 years :  Symphyseal face shows progressive 

obliteration of ridge and furrow system. Commencing 

formation of a dorsal platform. Bony nodules may be present. 
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Definition of dorsal margin. Ventral bevel more pronounced.

IV. 25-26 years: Increase of ventral beveled area. Commencing 

delimitation of lower extremity. 

V. 27-30 years: Besides sporadic invasive development of 

ventral margin, little change in symphyseal face and dorsal 

platform. Lower extremity better defined. Upper extremity 

forming. 

VI. 30-35 years: Greater differences between individuals and 

increased difficulty of sexing. Completion of oval outline 

of sympyseal face. Increasing definition of extremities. 

Completion of ventral rampart. Retention of some granular 

appearance of symphyseal face

VII. 35-39 years: Face and ventral aspect change from granular 

to fine-grained bone from diminishing. Sification of tendinous 

and ligamentous attachments. 

VIII. 39-44 years: Symphyseal face and ventral aspect of pubic 

bone generally smooth and inactive. Oval outline complete. 

Extremities clearly defined. No distinct "rim" to symphyseal 

face. No marked lipping of ventral or dorsal margin. 

IX. 45- 50 years: Symphyseal face presents a marked rim. 

Dorsal margin clearly lipped; ventral margin irregularly lipped. 

X. 50+years: Rarefaction of face and irregular ossification. 

Ventral margin eroded. Age estimation based on the pubic 

symphyseal method is reliable for ages up to 39 years. The 

range of variation among individuals over 40 years increases 

with age. Age estimation of the age over 50 is quite difficult.
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図 6　恥骨結合面による齢査定（Todd 1920）
Fig.6. Age presumption by facies symphysialis Modified from Todd (1920)
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図 7　各動物の歯の萌出段階（Cornwall 1956）
Fig.7. Deciduous and permanent dentitions of Homo sapiens  and domestic animals. Average dates of eruption and replacement of teeth
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図 8　各動物の骨端部化骨化の進行（Cornwall 1956）
Fig.8. Homo sapiens and domestic animals dates of synostosis of epiphyses with the shafts of the main long bones
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