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Terms of Direction and Location-1. Distal-farthest end from the trunk or head.2. Proximal-closest part nearest the trunk or head.3. Medial-toward the midline.
4. Lateral-away from the midline.
5. Anterior*frorrr side of the body.
6. Posterior-back side of the body.
7. Superior*above or near the head-
8. lnferior*below or near rhe feet.
9. Supra-prefix meaning above or over.10. lnfra-prefix meaning below or under.

Parts of rhe Human Skull
1. Skull-includes borh the cranium and mandible.2. Cranium-includes the face and the calvarium.
3. Calvarium-includes the brain case-

Terms Pertaining lo Bone Morphology
1. Line-a narrow raised ridge.
2. Crest-a narrow
3' Condvte-' ,-"i';:ffi:i::"ie-ion ror arricuration with anorher bone.4' Trochanter-a lar8e rounded prole..ion for muscle attachment.5. Sulcus-a groove.
6. Foramen-a true hole in the bone.
7- Meatus-a small tubular opening.

Should your laboratory be equiiped with phorographic equipment and you decide to tryphotographing huma.n skulls, tnt p,ip", way ro do so is to have the skuil in the Frankforthorizontal plane' To find the Frankfori iori.on,.r prane, d.r* u rine which passes from porionthrough orbitale (see below for an 
"*or.^r,'o" of these two terms). This line is then placed inparallel ro rhe surface upon which the skull is resting-
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Figure 9'2 Major Bones of the Human skereton, Frontar and laterar Views.
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Reproduced from "Human osteology; A Labora(ory and Field Manual of the Human skele(on,,by william M' Bass with the p"'-is';In of Dauid R. Evans of rhe Missouri Archaeorogicar sociery.
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Figure 9.4 Clavicle

Conoid tubercle

CLAVICLE

ANTERIOR

Posterior (superior viqw)

POSTERIOR

Anterior (inferior viewI

THE LEFT CLAVICLE

Sternal articulation

.: --:-n--<t-:. -;
.l-t-:i

Reproduced from "Human osteology: A Laboratory and Field Manual of the Human skeleton,,by William M' Bass with the permissiJn oiouuia R. Evans of the Missouri Archaeorogicar society.



oo

Figure 9.6 Scapula

SCAPULA

Acromion

Gleooid

Axillary border

Supula norch Coracoid

tprder

- 
Axillary border

cosTAL {FBOwTT trrFv,r

Coracoid

Scapula norch

DORSAL (BACK} VtEW

Clavicular surface

Acromion

\ Gleno;d cavity

Sp ine

Medial or
ve.tebral bo.der

Medial or
venebral
border

THE LEFT SCAPULA

I

I

Body

.t
t

Body

i-:..

Reproduced from "Hym.an osreology: A Laboratory and Fierd Manuar of the Human skereton,,by william M' Eass with rhe permisJiir'oio."ia R. Evans of the vissouri Archaeorogicat sociery.
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Figure 9.8 Radius

3

Radial ruberosiry _

Nutrient foramen_

lnterosseous crefl

Ulnar

Lower articular surlace

ANTERIOR VIEW

-Shafr 

_

RADIUS

Head

Neck ol radius

Oorsl tubercles
(Lister'5 1qgp761s1

Sryloid Nsc6s /

POSTERIOR VIEW

t

Ulnar notch

LEFT RAOIUS

)
Reproduced from ,,H

b y W' i a m ;.,;,, ;*iT: r?" ;?,,,1: l,i 5:T, J?Ilfll:'# il il:: : li :$,:;:; Hf:"i: I



12

Figure 9.10 Bones of the Hand and Wrist

Articulares wirh Radius

C
GCarpus H D

Ptalanges

llium

Obturator foramen

Sacrum

lrchrum Symphysis pubis

FEMALE PELVIS _ VENTRAL VIEW

Left Hand (dorsal surface)
A. Navicular
B.'Lunate
u. I nangular
D. Pisiform
E. Hamate
F. Capitate
G. Lesser multangular
H. Greater multangular

Sacro-iliac joinr

Lefl inqsrl^.,a
(hip bonel

Pubis

E

F

Meracarg:s
2

3
4

S

b

c

a. Base
b. Body
c. Head

Reproduced with the permission of Carolina giological Supply Company

Figure 9.1 1 pelvis-sacrum

i, I..: l

'i.':i:i.

;.1'li':

I i,'li-u.-

Reproduced from "Human osteology: A taboratory and Field Manual of the Human skeleton,,by william M' Bass with the permissiJn of David R. Evans of the Missouri Archaeorogicar society.
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Figure 9.13 patella (Knee Cap)

)

PATELLA (KNEE CAP)

--f-+1-5:.-}

ANTERIOR VIEW

Superior border

POSTERIOR VIEW

LEFT PATELLA

Notch

Lateral
articular facet

Medial
articular facet

Non-articular area

)
Reproduced f rom "Human osteology: A Laboratory and Field Manual of the Human skeleton,,by William M' Bass with the pe'-i',iJn of David R. Evans of the Missouri Archaeologicar society.
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Figure 9.15 Tibia

ANTERIOR VIEW

TIBIA

lntercoodyloid enrinencc

Fibular articula. surlace (supcriorl

Poplireal line /

Nutrient loranrcn

Anlcrior crest

F ibular arricular rurl:ce (ioferror)

Medial malteotus

LEFT TIBIA

Mc(tiJl condyle

+

POSTERIOR VIEW

Cond yles

Lateral

t
!

t

I
(

Reproduced from "Human osteology: A Laboratoryand Field Manualof rhe Human Skeleton,,by william M' Eass with the per.iss;Jn of David R. Evans of the Missouri Archaeological Sociery.
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3 Figure 9.17 Major Bones of the Human Skull, Frontal View.
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Figure 9.19 M.rjor Bones and Features of the Human Cranium, Base Vierv-
Key:
A. Basilar Suture
B. Occipital Condyles
C- Foramen Magnum

ZYGOMATIC

MAXILL

TEMPORAL
B

occtPt



?2

)
SUTURE

EPIPHYSIS

DIAPHYSIS
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Permanent Teeth
First Molars
Central lncisors 5th year
Lateral lncisors 7rh year
First Premolar Brh year
Second Premolars 9th year
Lower Canines 10th year
Upper Canines 9th to 14rh year
Second Molars llth to l4rh year
Third Molars 12rh ro i5rh year
lrr order to use rhis informarion. examine rhe skuil to be aged and nore,Jf,'It:"::f,l-,tjerul)ted a.d whctl'rer the'are deciduous or permanent teeth. Foilowing tlre sy3;61n"tion of theskr'rll' conrpare thar cJat;r rr.ith rhe,boue inforn'rr,;on 

"".r" oi,ooth eruptio'. rf , forex.rnrrrre, rrrt,first nrol:rrs ancJ ccntral incisors nou" 
"rrp,"d but not thi raterar incisors or first premorars. rhr:nrhe i^dividu'rr 

"vas 
mosr probabry berrveen z and B years ord when she died.

Epiphyses Closure

Most of the bones of rhe postcranium are composed of two separate parts - the criap'ysisand the epiphysis' The diaphyies a'e the shafts or."t" pr", or tn" bones and rhe epiphyses rheends of the bones- At birth''the epiphyses are composed of cartirage and are attached ro rhediaphvses bv another laver of .rrrituiu.rtt"a,.n" 
"pr;;;;;.iprate. From birth unrir puberry. rhebones grorv by ossification in tn t'"J.nr"a tnu -",upiyrir rlr,,.r-.' is located roward rhe ends ofthe diaphyses' Between birth and puberty, ossification of the.epiphyses begins. The bonyepiphvses rhen ruse ro rhe diaphyser r"d;,;;;;:;;;; j;a 

berween puberty and the end
:J",,1"-"j:,ilji;ll,i'"" 

berr,.een'rhe 
"olir,",:"d di";;y;;;;.", nor, however, rake prace ar

b e u s e d r o a I e, - ; ::ffi .1 ! ;l ; m : ;:,1,.: ii:', [:,?: : :; 
j; j j :jr lru n::rr., ; fl,.ilfused' ln general the epiphyses fuse earlier in girls than-in boys. Moreover, rhere is inrer-indi'idual 

'ariation in the age of fusion. ThereforJ. *hen aging skeletal material it is wise nor rorely on only one technique oi rg;ng but insread to use as -"ir r"r,^, techniques as possibre givcnthe preservarion srate of the rnl,"li.t ,o, ,." working with.Figure 9'20 diagrams the order in which the epiphise, rur". rnformation on rhe ages ar whichthese epiphyses fuse is used in the same manner as is the information on the ages of toorheruption. Some ages of epiphyseal fusion are as follows: 
urlrrdtlon on the age:

1. The Elborv-fuses b.etrveen l3_19 years of age.2' The Hip-The head and rhe g'eute,. and leiser trochan(er of the femur fuse betrveen r5-20years of age. The crest of rhe irium fuses between 16 and rr ru"r, of age, rhe ace(aburumbelrveen 1l and 16 years and rhe ischium between l7 and 25 years of age.l. The Ankle-fuses berrveen i6_20 years of age.q. The Knee-fuses betr,r,een 1G_23 years of age.5' The wrist-rhe distalends of the radius and ulna fuse berween 1B and 23 years of age.6' The shoulder-The proximarend of rhe humerur fr;;r;;;een .r9 and 25 years of age. Thebordcrsof thescapulafusebet*een lland22years.f"g;.;;;rarerarendof 
rhecra'iclefusesbetrteen 19 and 20 years of age and the slernal end fusls between 25 and 30 years of age.

Suture Fusion

' The skull is composed of 22 bones (plus the bones of the ear). Before rhe age of 12. rhesebones come together along serrated intellocking;oirti.rirua-r,],rr"r. These surures (excepr forf ive-the coronar, sagittar, ra m bdoidar, ur'ir, . na rquamosar) r* nr,n"d according ro rhe namesof the particular intersecting bones of the skull lsee rigures g.ia *a 9.19). After the age of 12, the
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'3 Figure 9.21 Suture Closure of the Cranium, Lateral View.
A. Fuses by 40 years of age.
8. Fused by G5 years of age.
C. Fused by 72 years of a!e.
D. Fused by B0 years of age-

! Fused by 40 years of age.

1 Fused by 50 years of age.
C. Fused by g0 years of age.
H. Fused by G5 years of age.

3

)
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There are differ,
skeretons 

"f -;;;;,"nces 
in the human skeleton between women and men. For exampre, the

are also specific di;;;"' 
tn general' larger and more ,.obur tna"n rhe skelerons of females. There

sex h uma n ,k"l",rl'rr-"nces 
between women and men in thei,- skulls and pelves which are used tohuman rkrllr;.;;;;r,rareriat. 

tn figures 9.23 and g.zq -"ny li*l ,"r,rrus which are used ro sexavailabre ,o yor. 
--trated' Look these Figures over carefully belore artempting to sex rhe skulrs

r,,,.ll"':;'il"[:il:il::ilj::::ffi"T:-;;iil1[:",11"-,1.'" pe,ves are i,,us,ra,ed inmorphorogicar differences, rhere is arso an index auarabre -;,ffffil lr1:?:^r:l[,h,]*;between the mare 
'na r",'.t";"i";;;"f,ro."dr." 

for carcurating rhis index is as forows:

1' Measure in a straight line the distance be.tween A and B and A and C as shown in Figure g.25.li;:il#;;:,X;"r,,.rity, orren, 
"",.,,. which ,."0;;;;;;;e prace where the th,ee bones

pubis and c,, ,i"-u""ne-the 
ilium' the ischium ."a'irr" o"oir-rrr"a. point B is the tip of thebe carcurateJ;;;r",?:T,lJ',:H#ith these '"";.J;;n,,, ,n" Ischium-pubic rndex can

INTRODUCTION

LABORATORY
SEXING A SKELETON

lschium-pubic lndex =
Pubis Le ngth x 100

lschium Length

The results are judged against the following:

yH;J:'ff ff#;;::illlili::r'i:::', the pervis is mare, and remare ir above e5 A resurt

;J1':;ll'i:Jl5j;::i:w84' the pervis is mare. and remare irabove BB. Resurrs berween 84 and

\
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Figure 9-24 Sexing a Human Skult, Adult Female.

Key:

A- The chin is rounded.
B- The angle of the ascending ramus is obtuse.
C' The roor of rhe zygoma is nor likery to extend beyond the auditory meatus.D. The masroid process is small.
E. The occipiral protuberance is poorly developed-
F. There is a smoorh gracile skull.
C. The muscle lines are not prominent.
H. There is a verrical forehead.
l. The supraorbiral ridges are absenr or poorly developed.
l. The orbiral margins are sharp.

F

H

]

I

E

D

B

A

)
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Figure 9-26 Human lnnominate Bones, Adult Male and Female.
Key in Table 9.1

B

c
MALE

FEMALE

Table 9-'r sex characteristiis of the pervis and Key to Figures 9.25 and 9.26 (1).

<)

")

Key Trait

A. Acetabulum
D. Crearer Sciatic Notch
E. Prea uricular Sulcus
F. Obturator Foramina
C. Pelvic lnlet
H. tliac Blade
l. Sacrum
(1) For explanarion of B and C o

Ma[e

La rge
Narrow and deep
Cenerally absent
Large and oval
Heart-shaped
High and uprighr
Long and narrow, curved in
n Figure 9.26, see text.

Female

Smaller
Wide and shallow
Better developed
Smaller and triangular
Oval-shaped
Lower and flaring
Shorter and broader, straight



/]

Elongated, rough

Narrog, nasal orifice
Height trvice rvidth

Interorbital distance
narrow

RACE

Some elongation, smooth

Vide nasal orifice
Height equals width

Wide

Wide nasal bone

Nasal sill has smooth
edge with nasal
gutter in floor

Sagittal plateau
Post coronal sulcus

Alveolar prognathism

Round

Intermediate

The malar bones project;
lace width is greater
than head width

33

GENERALt"o::l::" to determine because (l) intermixture and (2) variation rvithin

CAUCASOID NECROID MONGOLOID

Head:

)

Narrow nasal bone;
overhanging glabella

"Hatchet face"

Nasal sill has sharp
edge with smooth
f loor

Rounded contour
viewed in sagittal
plane

"Flat f acet,

Shovel-shaped incisor
teeth

)
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GREATER SCIATIC NOTCH d

5'o0

Acule 50 "
Obtuse 50.lo 75"

5'Oo to75"

?

PREAURICULAR SULCUS

Modiol viow

d

Aur

Greqler sciollc )
notch

Absenl or slighfly

Socroilioc joinl

Arcuo le
lin e

grooved

iculor surfoce
Prominenl ond pitted

Ottqrt

?

t

SUBPUB|C coNcAVtTY d
Absent, slroight or convex

Present

O
+

Fisure 5-2 SeX
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CHARACTERISTICS OF THE
MALE SKULL

8.oincor. lo.9c

R@l ol !tg6o
.rldldr tFtond.r-
lnnol oudilo.t ctrt

nNl occidlol tFqtubi6rca pnrc^l

Morloid p(€arer brq.

FoRh6d r.ccdinq

z Mutck lin. ! FKffxr'af

Brow rrdgcr dcvctogcal

0rbitot mrgior doil

Chin from bclow

]
Anglc ql JoH ctorc to o right ongi;

Figure 5.4

Eroircor hollcr thq

Rool ol tygmo doc
nol qlend bcrsd th.
cxlml odiir,

Erlr(rct €cigitol protvbeoncc obrfff

Mostoid proccsj?J

CHARACTERISTICS OF THE
FEMALE SKULL

Chln from brlor

lqwe

bulging

Murcle liort rlight

grw ridgr: pocly d*logcd

Sups'xx ortilol mrginr rAorp

Anglc of jow oblu:c - ovcr 125
Chir rtundcd

Fiqure 5'5 seo skerches from Georgr Neumonn " Loborotory Monuor gioonthroporogy,,
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Epiphysiat Union (Figure 5-9)

Face of the pubic Symphysis
(See Todd's Cf,a.i on ng., Figure 5.10)

Fontanelle (Figure J.g)
l- rontal
Occipital
Sphenoid
Mastoid

2 years
I year
shortly after birth
shortly after birth

13 to 25 years

17 to 50 years

2 years to 80+

After 40 years

Above J0 years

All ages

At one time, the Todd system of examining the face.of the pubic symphysis wasthought to be very.ac.curate, but t:go_':;".r;!."oot,"o onry to -"r", and arsoconfusion mav result, ri tne-buul. ,y-pnyris of thJl,i.,i,.'.',, ,k"r.ton is atypicaL_McKern and siewart (tgsi),J;Ji"; with'the K";;;" war dead. devised a merhodof estimating age *hi;h #p;;;; ,""re reriable, espe.ciaily between ie ages ofseventeen to thirty. Later, Gilbert and Mc(e.n, (197 3) proposed a similarprocedure appticabte to females. 
-'necentt 

y, Judy !r.n"y f rizi 
",iJ-iirgl workingwith the Me'dicar Examiner, r-ir a"s"r":, 

.r# *J'r*o *ndreds of pubic symphysesobtained forensically, *r-t...*r"h""'"*?, ., time of i"-ran'u." documented. Hopefury,
k;:::%wjll 

be uti" to.iuil; 
':;. or the p;";r;;. encountered in attempts to

Others:

) Cranial suture closure (relatively
unreliable). (See Figure J.l l, 

r

Neumann, igGl)

Vertebral osteophytosis (variable)

Tooth wear (good f or single populationif all are on s"ame diet) 
a- - r-FvrqLr\

Atrophy of bone around teeth

Osteoporosis (interf erence bv
disease and inactivity) 

--- ",,

M icroscopic appearance (countins
o_steones in a thin seclion of l,one.)
{59.t.r, l9G5 and r96i; [u"r"[".,
1974, 1978; and Thompson, l9Z9)

2

?
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ERUPT ION CHRONOLOGY OF THE HU,.,AN DENT I T ION (APPROX IHATE)

I
e

a
d

hc

b

tt 2 3 4567I ct
9 toil 1213 14 t5 16_

32 31 30 29 28272625 23222120 19 l8 17

Central fncisor

Lateral fncisor

Canine

Ist and 2nd premolars

Ist, 2nd arrd 3rd MoLars

PERMANENT DENTITION

o

k

molars

DEC IDUOUS DENTITION

Central incisors
Lateral incisors.-'
Can i nes
First molars
Second rno la rs

q
P

m Canine

fnc isors

7 -9 mon ths
9-l I nronths

l6-17 nronths
I2- l4 nron ths
20-24 rnon ths

no

)
\

\

I

t
I

!

I

I

i

!

!

I
I

I

I

Central incisors
Lateral incisors
Canines
Fi rst prenrolars
Second premolars
Fi rst nrolars
Second molars
Th i rd rno la rs

6-t yea rs
yea rs
yea rs
yea rs
yea rs
yea rs

-B7
l0- l
9-l

l0- |

6-t
l0- I

t7-z

I

0

2

2 years
5 years

,V

Figure 5.5
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"Sphenoidal fontanel le

- Fron ta I fon tane I I e

Occipital fontanelle

Hastoid fontanelle

FONTANELLES AT BIRTH

Figure J.B

J
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STATURE

The height can be estimated by using Tables i.3 and 5.4, which wereformulated by A4ildred rrotter and coldine cleser in Ig52- The femur and tibiagive the most accurate estimate- If these bones are not present, other rong limbbones may be used (see Stewart, I97g)- These tables are reproduced through thecourtesy of Dr' Mildred Trotter' Figure 5-12 illustrates how to measure the tibiaand f emur rvhen using Tables 5-3 and j.4.

)

Femur
(luloximum length)

Tibio
(Loterol condyle to end

of Moholus)

Figure 5.12
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WEIGHT

There is no proportionate relationship between the weight of a skeleton andthe total body weight except there would be a difference of a f ew pounds plus orminus in a skereton that could be classified as ,,medium frame,, as opposed to oneclassifed as "heavy" or "light'" A heavy f rame woul.d have larger bony projectionsfor muscle attachements and thus a larger muscle bulk which would contribute tototal weight.

The weight of the bones can be markedly reduced in a condition calledosteoporosis (softening) which is usually caused by inactivity. other causes areendocrine disturbances and prolonged illness. There is no reason to assume thatthcre w.uld always be a corresponding weight reduction in other tissues.
A rough estimation of weight during life can sometimes be determined by theexamination of wearing apparel recovered at the death scene.

MALE

The label' if still Present' may reveal the manufacturer. someone familiarwith men's clothing should be contacted for help. The following table j.5 is anabbreviated form of Updated Measurement chart- The original had thirteen
measurements for each height' we have chosen to list four of these as being themost helpful: chest, pant's waist, pant,s seat* and weight. The purpose of thecharts was to assist the tailor in checking customers, measurements andproportions and were compiled from thousands of actual orders from all parts ofthe country, for which an average has been estimated for all sizes, weights andheights' This chart aPpears in each semi-annual issue of Made to Measure
magazine published by the Harper publishng company in chicago.

*The largest measurement of the pants at the seat
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FEMALE

To assist in the analysis of womens, clothing found at the scene, it isadvisable to consult an expert who has knowledge of rvomen,s styles and apparer. Ifthe label is still attached and readable, the manufacturer courd be contacted andthe possible weight range obtained for that particular garment-
The adult female figure can be divided into the-following classifications:

MISSES

Misses Petite

Misses

Misses Tall

WOMEN (mature rvomen)

HALF SIZES (shorter women)

JUNIORS

Junior Petite

Juniors

MISSES:

YOUNC TEEN or yOUNC JUNIORS

The young teens or young juniors are from thirteen to sixteen years of age.chronologicar age is not, howevsl, a criterion for sty.le crassification. Thefollowing definitions are quotes from a recent book FibyDebbieAnnGioIIoil;""J,,u".u"(1979).

: :.

for women . . . whose form is characterized by a figure thatis fully developed and.we' p.;;;;;;"ed in all areas of thebody' considered statistic.iry-:;;;ge rvith a normar waist,the hips are approximatery 2 i;;; i".g". than the bust.



) is to locate the entry on the tables that matches or most nearry matches themeasurements of your skeleton- If an exact match cannot be found, and thisusually happens' then a Sreat deal of interporating is necessary to compensate forvariations in waist size, hip size and stature-
As a rough test of the value of the

Department of Anthropology, Florida State
statistics from lgd patrons of several spas specializing in body building and weight

stature, waist size, hip size, bust size, age
\VEIGHT rvas estimated with the following

These statistics included:
Using the tables, the

tables, a

U niversity,

6 to l0 pounds

49

26

53

graduate student in the
Dinah Walker, gathered

21

reduction-

and weight.
results:

Estimate was within:

NUMBER

PERCENT

0 to J pounds

102

54 tlz

I I to IJ pounds

lt
Fourteen or 7 r/2 percent were mo5e than 15 pounds over or under the actualweight. This varied from plus 2Z pounds to minus 3l pounds.

This means that J4 l/2 percent were within five pounds; gl percent werewithin l0 pounds' and 92 Percent within l5 pounds. These estimates were made byone of the authors (Morse)' The results would vary with the individuar making theestimates' The greatest spread between the actual weight and the estimatedweight occurred in women with the larger measurements.

)
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TABtt 5,5 (176/,jEN)

I nches
HISSES PETITE (letCgf 59+,,to 62,,)

EUST
r/A I ST
HIP
STAIUR E
UE IGI{T
(pounds 

)

32t
231
34t
59J
100

J3!
2\I
351
60
t08

35
26
37

361
271
)8t
6t
llo

38
29
\o
6li
tqt

4o
il
\2
62
t55

BUST

VAISI
HIP
S TATUN T
VE I GHT
(pounds 

)

3tt
22t
331
5?l
98

32t
231
t4l
63
tub

60
il

l
U

331
2\I
351
6JI
lll

j8
29
40
65
t\7

40
3l
cl
65t
l6l

qit
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