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~ SCENARIO

Your local police depar"rmenf has “been sacxr'chmg for three mdlvuduals who have been reported
‘missing within the last two years. Recent news of the discovery of human bones in the area has
given rise to new hope of lden"hfymg one of these individuals. As Sherlock Benes, the lead forensic
anthropologist on the case, it is your job to provide the au’rhom'hes with a- physucul descmp‘hon of
the mdlwdual Good luck! : :

* SEX DETERMINATION

A number'-.of skel_e‘ral indicators are used to determine sex. The more indictors used, the more
accurate the results will be. However, it is important fo note that there is very little difference
in the skeletal structure of preadolescents, making sex determination in them nearly impossible.

_The pél»vis i_s' considered the best bone wifh which to estimate sex. This is mainly due to the
fact that the female's pelvis is designed to allow for the passage of a child. Consequently, the
pelvis of a female is generally larger and wider than that of a male.

The skull is the second most commonly used bone to determine sex. Many of the skull traits
related to sexing are easily observed when directly compared to a skull of the opposite sex. This is
why one’s ability to sex a skull, and a skeleton for that matter, improves with experience.

Normally the long bones are not used alone to estimate gender. However, if these are the only
* ones present, there are characteristics that can be used for sex determination.

HEIGHT DETERMINATION

- The height, or stature, of a skeleton is most commonly determined by examining the long
bones of that individual (femur, tibia, fibula, humerus, ulna, and radius). If a complete set of
these bones is not available, the accuracy in height determination is improved if two or more bones
are used. The femur and the humerus bones are excellent skeletal indicators for height when used
~ together:



RACE DETERMINATION

It can be extremely difficult to determine the true race of a skeleton; This is due to several
‘factors: -First, forensic anthropologists generally use a three-race model o categorize skeletal
traits: Caucasoid (European) Mongloid- (Asmn/Amemndmn) and Negroid (Afmcan) Although there
are certainly some common physical characteristics-of these groups, not all mdmduais have
'skeletal traits that are completely consistent with their geographic origin. Additionally, there
is the issue of racial mixing to consider. Often times, a skeleton-exhibits characteristics of
more than one racial group and does not fit neatly into the three-race model. Also, the vast

. majority of the skeletal indicators used to determine race are non-metric fraits, which, can be
highly subjective, Despite these drawbacks; race. de‘rer'mmcrhon is viewed as a crmcal part of the
overall identification of an individual's remains.

The skull is considered the most important bone. for race determination. Without it, the origin
of race cannot accurately be determined. Forensic anthropologists. use lengths, widths arid shapes
of skull features along with population specific dental traits to aid them in reaching a conclusion.

AGE 'bEFERMINATIO'N

The bes‘r bone to use in determining a persons uge at the time of death is the pelws Many
changes can be observed on the face of the pubic symphysis and the auricular surface of the ilium,
which occur over time, that are good indicators of a person's age. The extent of suture closure on
the skull can also be used as an indicator. However, These changes are best viewed on a natural -
skeleton rather than a plastic one.

For this lab, we will look at another indicator of age known as epiphyseal union. At birth, humans
have about 450 bones. These bones will eventually fuse together to form just 206 adult bones.
During the course of development, the articular end of the bone, or epiphysis, is separated from
“the shaft of the bone, or diaphysis, by a thin layer of cartilage. This cartilaginous layer remains
throughout the bone's development and forms a very distinct line in the bone. This line'becomes
increasingly faint until the bone becomes completely ossified and the line is altogether obliterated.
Because this line remains for a definite amount of time, it is a useful trait in agmg mdwldua!s
'especmlly Juveniles. '
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Skeletal ID #-

SEX DETERMINATION
Pelvis.  Table 1
Trat Resuit Ferale  Wiake
- Sub-Pubic Angte . | >80 <80°
Pubis Body Width 40 mm. 25-30 mm
Creater Sdatc > 68° Y-
' Pelvic Gircular and wide, | Heart:Shaped,
Cavity showing mainty showing sacrum
Shape COCTYX ~ and coccyx
preater than >
less than <
Skudl ~ Table 2
" Trait Result Femnale ‘Male
bpper Edge of ' :
Eye Orbt Rund. | Squwe
' . Not expressed Expressed beyond
Z};Jg;gcmeg;bc " beyond external extemal auditory
- auditory meatus meatus
Nuchal Crest : '
(Occipital bore) Smooth Rough, burmpy

| External Occipital

Protuberance’ Cenerilly absent - Cenerally presert.
Frontal Bone Round, globular Low, slartting
_ Mandibte Shape Rounded, V-shaped. | Square, U-shaped .
Ramus of Mandible Starting Straight .
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' Femur o Table 3

Trait Result Female indeterminate Sex " Male

Vertical (Maximum) | : o :
. . (_mm)' | 3 - . N . - : :
Bicon?gj‘f":)“"‘dﬂf' | <74 b 74-76 > 76
‘WX“?;”;T')-B“W - <405 | 405-430 > 430
Tibia - ' . g Tabie 35_
Measurement Result Average Female Average Male
Maximum Width of ' : 70.26 ' 79.4
1 Proximal Tibia {(mm)
Maximum Widthof | . 46.31

Distal Tibia (mm)

52.48

. Humerus . Table 4

Trait ~ Result Average Female

Average Male

Transverse | -

Diameter of : L,
Humeral Head 37.0 {9‘-0

- (mmy)

427 - 44.7

Vertical Dlameter of

Hurneral Head (mm) 42.7

48.8

Maximum Length

(Fremy) 3059

Epicondyiar Width A - 558
(mm) :

cFinal sex determination
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~ RACE DETERMINATION

Skull
Nasal width mm
Nasal height mm ,
' Table 5
Trait Result Caucasoid Mongoloid Negroid
©Nasal Index < 48 ~.48-.53 > 53
' , Prominent ~ Notso Very small
Nasal Spine spine promijnent spine spine
Nasal Sharp ridge Rounded No ridge,
Silling / Gultering (Silling) ridge (Guttening)
Prognathism Straight Variable Prognathic
Shape of ;
Orbital Openings Rounded Rounded, circular Rectangular
Caucasoid skull: :
Nasal width mm + Nasal height mm = Nasal index
Mongoloid skull:
Nasal width ____mm + Nasal height mm = Nasal index
Neagroid skuit: o
Nasal width -~ . mm + Nasal height mm = Nasal index

Are the nasal indexes of each racial group close to the ones that appear in table 57
if net, what could account for this inconsistency?

Final race determination
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BEIGHT DETERMINATION

Femur

Maximmum Length of Femur (MLF) = cm
Table 6
Male Female _
Regression | Height { Confidence ?:;gl:t Regression | Height | Confidence Height
formula | (cm) | interval | "°°B formula . | (cm) | interval | T208E
' (cm) (cm)
' 2.47 (MLF) | - -
Caucasoid | 222 QF) 394 +54.10 3.7
+ 65.53
| 2.15 vILF) | {238 o). '
Mongoloid | = 72.57 =3.80 A 5603 | =3.57
. | 2.10 (MLF) 2.28 (MLF) :
Negroid +72.92 =3.91 ' + 5976 +3.41
" Tibia
Maximum Length of Tibia (IvILT) = cm
| Table 6b)
Male ' Female
Regpression | Height | Confidence g:;glf Regression | Height | Confidence Height
formula {cm) interval g formula (cm) interval range
. (c) (cm)
. 2.50 (MLT)
Cancasoid | 242 0-D) +4.00 + 6153 - 3.66
39 (ML 2.68 (ML
Mongoloid | 220 =D +3.27 o e = 3.68
(ML 245 (ML
Negroid 2.1985 36T) =3.91 T4 72.56T) £3.70
** Practitionery’ foﬁnula extrapolated from Caucasoid and Negroid regression formulae for females.
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Humerus

Maximum Length of Humerus (MLH) _ mm = cm
o Table 7 |
Male - | " Female
Regression | Height | Confidence E:;gl;t Regression | Beight Confidence | ieight
formula . (cm) interval g formula (cm) interval range
- (cm) _ (cm)
.. | 2.80 (MLED 3.36 (MLH)
+ .
Caucasoid +78.10 4.57 5707 +4.45
... | 2.68 (MLH) ' © 1 3.22 MLH)
| Mongoloid | . +83.19 +4.16 | + 6132 +4.35
- .. | 2.88(MLH) 3.08 (MLH) e -
Negroid +75.48 +4.23 + 6467 +4.25 _
Minimum value = __om=+254= inches = ___ feet: | inches '
Cm e . . 224in.=21
Maximum value = cm+ 2.54 = inches = ___feet -__inches >36in. =3 f

. **Tg convert your answers to feet and inches: assign the “feet” value accordmg to the chart that follows, 248in. =4 ft.
then subtract the appropriate whole number (in inches) from your answer to calculate the “inches™ portion of |2 60 in. =5 ft.
the number (e.g., 63.78 in. is >60 in. therefore, the person is at least 5 /. tall; 63.78-60=3.78 in. togivea |=72in.=6f.
final answer of 5°3.78” tall. : _ :

Final determination of height range
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AGE DETERMINATION

Pelvis Table B
Approximate Developmental Occurrence
Age ' :
7-8 The pubis bone and ischium are almost completely united by bone (fig. 6).
13 -14 - The ilium, ischium, and pubis bones are joined together (fig. ).
18 The two lowest segments of the sacral vertebrae become joined together (fig. 8).
20 - 25 The ilium, ischium, and pubis banes becomé fully ossified wrth no evidence of
. ep;physeal unions (indicated by cartitaginous lines).
25-30 All segments of the sacrum are united with no evidence of epiphyseal unions.
Femur Table 9
Approximate Developmental Occurrence
Age
.4 The greater trochanter first appears.
13-14 " The lesser trochanter first appears.
18 The head, greater trochanter, and lesser trochanter first join the shaft.
20 The condyles first join the shaft.
Hurﬁerus Table 10
Appr:xlmate Developméntal Occurrence
ge
6 The head and tuberosilies join (0 become a single large epiphysis.
16 - 17 " The radial head, trochlea, and external condyle blend and unite with the shaft.
18 The internal condyle unites with the shaft.
20 The upper epiphysis unites with the shaft.

Final minimum age determination

FURTHER INVESTIGATION

For the more advanced student, you may determine the age at death of a natural ske.ieTon by axammmg the
surface of the pubic symphysis. Using the methods outlined by Todd (1920) and/er Suchey & Brooks (1990),
one can determine which of the ten phases of symphyseal development or degeneration that an individual was
in at the time of death. Diagrams of each of these methods have been adapted from Buikstr and Ubelaker

(1994).

Sherlock Bones: Idehtiﬁcarion of Skeletal Remains
Ward’s Natural Science




Name ' _ Period - Date

. QUESTIONS

' Skglefcﬁ ID

1. What did you determine the séx, race, height, and age of the skeleton fo be?
Sex-; | ' : o ' | /":
Race-
Height Range-
Age (minimum age)-

2. What facToE sex, race, height, or age was the hardest to determine? Why?

3. What factor was the easiest to determine? Why?

]

4. Inareadl iife situation, wHa‘r additional information could be gained from the bones besides sex,
race, height, and age? How could this information be helpful in finding the identity of the
person?
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5. Can you determine which side of the body the humerus came from? How?
6. What bones are best for determining the height of an individual? |

7. Why is it difficult to determine the true race of a skeleton and which bone is normally used to
do 50?

8. Which is the most common bone used to determine the sex-of a skeleton and why?

9. How is the age of an individual determined from the bones?

Sherlock Bones: Identification of Skeletal Remains 10
Ward’s Natural Science





