	Anthro 748 Lab _Wk6 Adult Ageing	2019


[bookmark: _GoBack]Goal: 
The aim of this lab is to explore further what characteristics are used to age adult remains and also what are the limits around being able to identify age.  So in this lab you will use a set of the most common morphological methods for identifying age.

Background Reading:
O’Connell, Linda 2004 Guidance on recording age at death in adults. In Brickley, M and J. McKinley eds. Guide to Recording Human Remains Institute of Field Archaeology 7. Pp18-21  Available at http://www.babao.org.uk/HumanremainsFINAL.pdf

Online site to ageing methods used here: http://talus.matrix.msu.edu/#page9

Buckberry and Chamberlain 2002 (AJPA) to be circulated.

Task:
As per ageing our goal is for you to get experience of the range of human variation and the ease and difficulty of defining ages from skeletal material.  To that end we will lay out again the same skeletons we used for sexing and give you the experience of working through them to define age.  I have included from one of the forensic manuals a series of sheets which will help you work through using each indicator but your observations should be noted in your lab book.  In particular look for correlations and inconsistencies in your ageing.  Really in a practical sense the most useful definition of ages is young adult, middle adult and old adult with the split points being c18-20 to 30/35  30/35 – 45/50 and old age being 50+ but work through each method first for one individual and then assign an age range.  Remember your recording needs to document how you got there and one thing I have learnt in ageing over time is the importance in developing a word description first  highlighting the important characteristics  and then using that with the standards to assign age.  The other thing in using comparative standards is to do it by a process of elimination – narrow your range first (eliminate the stages it cannot be) and then make a decision on a narrower range.  In other words there is a process involved and you need to develop it.  We have included sternal rib ends and the reason for that is to see how easy and useful you find it to be.


Method 1: Cranial suture closure.
(chart of degree of obliteration)

As individuals age the bones of the crania gradually fuse and become obliterated.  Different sections fuse at different rates and there is a wide range of variation in the ages at which they do fuse.  However, as a rough guide to age cranial suture closure is often still usedpartly at least because crania are often well preserved relative to other parts of the skeleton.
On the table are: a skull, a sheet showing the scoring for the degree of suture closure (from open to obliterated), and a skull with the landmarks noted.  In this technique precise places on the skull are scored (0-4) for the degree of suture closure, the scores are then summed, and compared to the reference to obtain the mean estimated age and the age range.

Scoring
0 = Open, no evidence of ecto-cranial closure at the site, 0% synostosis;
1 = Minimal Closure, some closure has occurred, 1-50% synostosis;
2 = Significant Closure, a marked degree of closure, 51-99% synostosis; and
3 = Complete Obliteration, the site is completely fused, 100% synostosis.
(Meindl and Lovejoy 1985:58).
Observation
The lateral-anterior system is a better predictor of age; use sites 6-10.  The vault system is more likely to be preserved archaeologically; use sites 1-7 as seen in the figure below.
[image: http://talus.matrix.msu.edu/images/cranial_sutures.jpg]From Figure 1, Meindl and Lovejoy 1985:60.


[We have also labelled the same places on the skull on the table ]
These scores are summed and the mean (5 yr range) and the total range of possible ages for this individual can then be assigned – note the huge overlap between different scores.


	Composite score
	Mean 5 yr range
	Total range

	1
	30-35
	20-43

	2
	35-40
	28-45

	3-5
	40-45
	28-51

	6
	40-45
	29-55

	7-8
	45-50
	35-57

	9-10
	50-55
	39-60+

	11-14
	55-60
	49-60+



Generally these scores allow you to categorise the individual as a young adult (20-34 yrs), a middle adult (35-49 yrs) or an old adult (50+ years) so include this identification.
	Determination of age based on ectocranial lateral-anterior suture closure 
From Table 6, Meindl and Lovejoy 1985:63 

	Total score
	n=
	Mean
	S.D.
	90% range
	Range

	Total score 0 (Open)
	n= 42
	---
	---
	-43
	-50

	Total score 1
	n= 18
	32.0
	8.3
	21-42
	19-48

	Total score 2
	n= 18
	36.2
	4.8
	29-44
	25-49

	Total score 3, 4, 5
	n= 56
	41.1
	8.3
	28-52
	23-68

	Total score 6
	n= 17
	43.4
	8.5
	30-54
	23-63

	Total score 7, 8
	n= 31
	45.5
	7.4
	35-57
	32-65

	Total score 9, 10
	n= 29
	51.9
	10.2
	39-69
	33-76

	Total score 11, 12, 13, 14
	n= 24
	56.2
	6.3
	49-65
	34-68

	Total score 15 (Closed)
	n= 1
	---
	---
	---
	---

	Determination of age based on ectocranial vault sutures 
From Table 7, Meindl and Lovejoy 1985:63

	Total score
	n=
	Mean
	S.D.
	90%
	

	Total score 0 (Open)
	n= 24
	---
	---
	-35
	-49

	Total score 1, 2
	n= 12
	30.5
	9.6
	19-44
	18-45

	Total score 3, 4, 5, 6
	n= 30
	34.7
	7.8
	23-45
	22-48

	Total score 7, 8, 9, 10, 11
	n= 50
	39.4
	9.1
	28-44
	24-60

	Total score 12, 13, 14, 15
	n= 50
	45.2
	12.6
	31-65
	24-75

	Total score 16, 17, 18
	n= 31
	48.8
	10.5
	35-60
	30-71

	Total score 19, 20
	n= 26
	51.5
	12.6
	34-63
	23-76

	Total score 21 (Closed)
	n= 13
	---
	---
	43-
	40-



It is also possible to identify broad age categories using the degree of fusion of the palatal sutures (Mann et al 1987). Young adults (i.e. <35 yrs) may have a closed incisive (11) and partially closed transverse (14) and posterior median (13) palatine sutures, while old adults >50 yrs may show complete obliteration of all sutures.
[image: http://talus.matrix.msu.edu/images/palatine_sutures.jpg]
Method 2: Ageing of the sacroauricular surface
( chart of sacroauricular ages, Buckberry and Chamberlain)

[image: notch] Illustrated here are just 

The sacroauricular surface (C)  changes with age, flattening and eroding.  The sheet on the desk is the set of standardised photographs against which the sacroauricular surface is compared and then age assessed (Lovejoy et al. 1985).
The phases identified by Lovejoy et al. are listed below (and summarised for your lab sheet) but Osborne 2004 further analysed this method and reduced the number of phases with wider standard deviations (which may be an easier and more robust method for forensic work). Buckleberry and Chamberlain also developed a method which may be easier to use 
Phase 1.  Transverse billowing and very fine granularity.  Auricular surface displays fine granular texture and marked transverse organization.  There is no porosity, retroauricular or apical activity.  The surface appears youthful because of broad and well organized billows, which impart the definitive transverse organization.  Raised transverse billows are well defined and cover most of the surface.  Any subchondral defects are smooth edged and rounded.  (Age: 20-24) 
Phase 2.  Reduction of billowing but retention of youthful appearance.  Changes from the previous phase are not marked and are mostly reflected in slight to moderate loss of billowing, with replacement by striae.  There is no apical activity, porosity, or retroauricular activity.  The surface still appears youthful owing to marked transverse organization.  Granulation is slightly more coarse.  (Age: 25-29)[image: http://www3.nd.edu/~stephens/lovejoy.jpg] 
Phase 3.  General loss of billowing, replacement by striae, and distinct coarsening of granularity.  Both demifaces are largely quiescent with some loss of transverse organization.  Billowing is much reduced and replaced by striae.  The surface is more coarsely and recognizably granular than in the previous phase, with no significant changes at apex.  Small areas of microporosity may appear.  Slight retroauricular activity may occasionally be present.  In general, coarse granulation supersedes and replaces billowing.  Note smoothing of surface by replacement of billows with fine striae, but distinct retention of slight billowing.  Loss of transverse organization and coarsening of granularity is evident.  (Age: 30-34) 
Phase 4.  Uniform, coarse granularity.  Both faces are coarsely and uniformly granulated, with marked reduction of both billowing and striae, but striae may still be present.  Transverse organization is present but poorly defined.  There is some activity in the retroauricular area, but this is usually slight.  Minimal changes are seen at the apex, microporosity is slight, and there is no macroporosity.  (Age: 35-39) 
Phase 5.  Transition from coarse granularity to dense surface.  No billowing is seen.  Striae may be present but are very vague.  The face is still partially (coarsely) granular and there is a marked loss of transverse organization.  Partial densification of the surface with commensurate loss of granularity.  Slight to moderate activity in the retroauricular area.  Occasional macroporosity is seen, but this is not typical.  Slight changes are usually present at the apex.  Some increase in macroporosity, depending on degree of densification.  (Age: 40-44) 
Phase 6. Completion of densification with complete loss of granularity.  Significant loss of granulation is seen in most specimens, with replacement by dense bone.  No billows or striae are present.  Changes at apex are slight to moderate, but are almost always present.  There is a distinct tendency for the surface to become dense.  No transverse organization is evident.  Most or all of the microporosity is lost to densification.  There is increased irregularity of margins with moderate retroauricular activity and little or no macroporosity.  (Age: 45-49) 
Phase 7.  Dense irregular surface of rugged topography and moderate to marked activity in periauricular areas.  This is a further elaboration of the previous morphology, in which marked surface irregularity becomes the paramount feature.  Topography, however, shows no transverse or other form of organization.  Moderate granulation is only occasionally retained.  The inferior face is generally lipped at the inferior terminus.  Apical changes are almost invariable and may be marked.  Increasing irregularity of margins is seen.  Macroporosity is present in some cases.  Retroauricular activity is moderate to marked in most cases.  (Age: 50-59) 
Phase 8.  Breakdown with marginal lipping, macroporosity, increased irregularity, and marked activity in periauricular areas.  The paramount feature is a nongranular, irregular surface, with distinct signs of subchondral destruction.  No transverse organization is seen and there is a distinct absence of any youthful criteria.  Macroporosity is present in about one third of all cases.  Apical activity is usually marked, but is not requisite.  Margins become dramatically irregular and lipped, with typical degenerative joint change.  Retroauricular area becomes well defined with profuse osteophytes of low to moderate relief.  There is clear destruction of subchondral bone, absence of transverse organization, and increased irregularity.  (Age: 60+).
The alternative is to use Buckberry and Chamberlain which may be easier in the first instance in terms of identifying the different characteristics you are looking at.


[image: ]
[image: ]

I have copied this but it will be easier to determine these from the original article. But the goal is score each character independently and then sum the scores to obtain a composition score. So in this lab we will get you to do Buckberry and Chamberlain first and then Lovejoy.



[image: ]


Method 3 Ageing using the pubic symphysis.
(Brooks and Suchey (1990) casts for males, two male casts of unknown ag)

The pubic symphysis also changes with age, flattening and eroding.  There are on the desk reference sets for males and females showing the sequence of changes and the ages associated with them.

Ageing via the pubic symphysis requires an identification of sex first since there are sex specific standards. The figure below are the male standards showing the beginning and end (below) of each age phase.
[image: http://www.jenjdanna.com/storage/Male%20pubic%20sympysis.jpg?__SQUARESPACE_CACHEVERSION=1329075616019]




Below are the age results tabulated:

	Females (n=273)

	Phase
	Mean
	n=
	S.D.
	95% Range

	Phase I
	Mean 19.4
	n= 48
	S.D. 2.6
	95% Range 15-24

	Phase II
	Mean 25.0
	n= 47
	S.D. 4.9
	95% Range 19-40

	Phase III
	Mean 30.7
	n= 44
	S.D. 8.1
	95% Range 21-53

	Phase IV
	Mean 38.2
	n= 39
	S.D. 10.9
	95% Range 26-70

	Phase V
	Mean 48.1
	n= 44
	S.D. 14.6
	95% Range 25-83



	Phase VI
	Mean 60.0
	n= 51
	S.D. 12.4
	95% Range 42-87

	
Males (n=739)

	Phase
	Mean
	n=
	S.D.
	95% range

	Phase I
	Mean 18.5
	n= 105
	S.D. 2.1
	95% range 15-23

	Phase II
	Mean 23.4
	n= 75
	S.D. 3.6
	95% range 19-34

	Phase III
	Mean 28.7
	n= 51
	S.D. 6.5
	95% range 21-46

	Phase IV
	Mean 35.2
	n= 171
	S.D. 9.4
	95% range 23-57

	Phase V
	Mean 45.6
	n= 134
	S.D. 10.4
	95% range 27-66

	Phase VI
	Mean 61.2
	n= 203
	S.D. 12.2
	95% range 34-86








Method 4: Ageing using the sternal end of the rib
(Iscan and Loth 1986, diagram of rib changes, rib casts)

One method of ageing is to compare the sternal end of the the 3rd or 4th rib with casts.  

The method focuses upon the surface bone, surface contour, rim edge and rim contour.  In this lab we have identified each characteristic for you.

[image: http://www.redwoods.edu/Instruct/AGarwin/images/SternalRib1.gif]

Method 5: Fusion of epiphyses	
(fusion casts)

You have done this already for the subadults but some epiphyses continue to fuse into adulthood.
TABLE 1: Iliac Crest Union 
(Adapted from Bass 1987).
	AGES FOR ILIAC CREST 
FUSION STAGES

	Stage
	Female
	Male

	1
	11
	11-16

	2
	14-15
	13-19

	3
	14-23
	14-23

	4
	18-24
	17-24


Iliac Crest: The iliac crest of the coxa fuses in stages, with the corresponding range of ages listed in the table below.  Stage 1 represents nonunion.  At Stage 2, the epiphysis is not fused and remains separate from the metaphysis.  Stage 3 is partial union, and Stage 4 is complete union.
 
 
TABLE 2:  Medial Clavicle Union
(Adapted from Bass 1987).
	AGES FOR MEDIAL CLAVICLE
 FUSION STAGES

	Stage
	Female
	Male

	1
	11-23
	11-25

	2
	16-21
	16-22

	3
	16-33
	17-30

	4
	20-34
	21-31


Medial Clavicle:  The medial epiphysis of the clavicle fuses in stages, with the corresponding range of ages listed in the table below.  Stage 1 represents nonunion.  At Stage 2 the epiphysis is not fused and remains separate from the metaphysis.  Stage 3 is partial union, and Stage 4 is complete union.
 
 

NAME: ___________________________________________________
STATION 1: CRANIAL SUTURE CLOSURE
Specimen Number: _______________________
[image: ]
[image: ]


Station 2: Age from Sacroauricular Surface
Buckberry and Chamberlain:
[image: ]

	Transverse organization
	

	Surface texture
	

	Microporosity
	

	Macroporisity
	

	Apical changes
	

	TOTAL SCORE
	

	ASSOCIATED AGE RANGE (MEDIAN PLUS RANGE)
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Station 3: Age from the Pubic Symphysis
[image: ]


Station 4: Age from the Sternal Rib Ends.

Specimen Number: __________________________________
[image: ]


Station 6: Age from Epiphyseal closure 
Specimen number: ______________________________
Using the attached chart of epiphyseal closure identify for the observable centres the degree of closure (open, fusing, closed) marking on the chart below the timing taken from the reference chart.  You then sort out final age by looking across the degree of closure to identify the period of development when this could occur. 
[image: ]


[image: http://allthingsaafs.files.wordpress.com/2013/08/sidebyside.png]
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TABLE 1. Age estimates from composite scores and age stages
Composite score __ Auricular surfaco stage _ No. of specimens __ Moanago _ Standard doviation _ Medianage _ Rango

56 1 3 1733 153 17 1619
78 iy 6 2933 671 27 2138
910 m 22 37.86 13.08 31 1665
1112 I 32 5141 1847 52 2081
1314 v 61 50.04 1205 2988
1516 VI 41 8671 1188 30-01
1719 Vi 12 7225 1273 5302





image8.jpeg




image9.gif
CHILD (YOUNGER THAN MID-TEENS)
The rib end begins as a fairly flat surface. The edges are smoothly rounded
and the surface is only slightly undulating (Stage 0).

stoge 0

TEENAGER+ (MID-TEENS TO EARLY TWENTIES)

The edges are sharper and have a scalloped appearance. The inner surface
is beginning to look V-shaped (Stage 1-2).

’ stoge 1 stoge2

YOUNG ADULT (MID-TWENTIES TO EARLY THIRTIES)
The edges are less regular and the centers project further than the superior
and inferior edges. The V is deepening (Stage 3—4).

’ stoged stage d

OLDER ADULT (AGE MID-THIRTIES TO MID-FIFTIES)

The superior and inferior edges have grown to the length of the centers. The
V has expanded into a cup-shaped center (Stage 5-6).

' N

ELDERLY ADULT (OLDER THAN MID-FIFTIES)

The edges are elongated, ragged, and sometimes have a crab-claw appear-
ance. The center is porous and irregular (Stage 7-8).

’ stage 7 stoge 8

stoge 6
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