
TRAINING LAB – SKELETAL REMAINS:  DETERMINING A VICTIM’S AGE 

          
   NAME____________________________________ 

 
Background:  A body has been discovered in a shallow grave and foul play is suspected.  
Unfortunately, the body has been in the grave for some time and has almost completely 
decomposed.  All that remains is a skeleton and a little mummified skin.  The size of the 
skeleton tells you the victim was an adult, however, to make a positive identification it 
would help to know the actual age of the victim – a seemingly impossible task with so little 
evidence.  The skeletal remains, however, hold the secret to this information.  Inside the 
bones you will find microscope structures called OSTEONS that can help you determine the 
age of the bone, and, therefore, the age of the victim.  Evidence can be found just about 
everywhere – if you know where to look! 
 
 1. You will be trained to observe and identify the microscopic structures of a bone. 
 2. You will be trained to determine the age of a bone by counting and measuring 
     microscopic structures within the bone. 
 
Bones As Evidence Reference Information: 

*bones are not solid all the way through.  Long bones contain a hollow 
 space through their middle filled with yellow bone marrow (fat) and  
 the ends of long bones contain many small spaces filled with red bone 
 marrow (where blood cells are made). 
*the solid parts of bone are constructed of units  
 called OSTEONS (or HAVERSIAN SYSTEMS). 
*each osteon is a very thin, long cylinder  
  that runs the length of the bone. 
 Glue thousands of these osteon  
 cylinders together side-by-side  
 (imagine gluing pencils together  
 side-by-side in a large bundle)  
 and you have a bone. 
 
*osteons can easily be viewed with 
 a microscope.  Slides are made by  
 cutting a thin slice of bone (like a 
 slice of bread), and viewing the tops  
 of the osteons. 
*not all osteons are the same shape – 
 some are round, others are oval, 
 some are larger, others smaller. 
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*in the center of each osteon is a hollow tube called the HAVERSIAN CANAL.  The 
 Haversian Canal runs the entire length of the osteon and contains small blood vessels 
 that will supply nutrients and oxygen to the bone cells.  The Haversian Canal may 
 appear clear – or it may appear black (if it is filled up with material). 
*bone cells appear as scattered, dark, oval structures (when stained).  The cells are usually 
 arranged in “rings” around the Haversian Canal.  Bones are always changing – even in an 
 adult.  Some bone cells dissolve away the solid bone structure, while other bone cells  
 build new bone (new osteons may be formed as older osteons are dissolved away). 
*the scattered bone cells are surrounded by a hardened, non-living material called MATRIX, 
   which the bone cells produce.  The matrix of bone is primarily composed of calcium 
 compounds, phosphorus compounds, and proteins that make the bone hard, slightly  
 flexible, and very strong. 
*CANALICULI are the thin, black lines you can see coming out of each bone cell.  They are 
  actually tiny tubes in the matrix that allow nutrients and oxygen from the Haversian 
  Canal to reach the bone cells. 
*Studies have shown that as a person gets older: 
 A. their will be an increase in the number of osteons that can be counted in their bones  
     (an older person will have more osteons in a bone than a younger person). 
 B. the general size of their osteons will be smaller (an older person will have smaller 
  osteons than a younger person). 
 C. the diameter of their Haversian Canals will also be smaller (an older person will have 
  Haversian Canals with smaller diameters than a younger person). 
*A Forensic Anthropologist can count the number of osteons present in a bone sample, take 
  measurements of Haversian Canal diameters, and use this information to calculate 
  the approximate age of a bone sample at the time of death (the approximate age of the  
  victim at the time of death).   
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Procedures: 

Part 1 – The Crime 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The house at 1067 Madison, Seattle, Washington was well kept and neighbors 

reported the owner of the house, Marc Hailey – a single male in his 40’s, was polite 

and friendly.  Marc moved to Seattle eight years ago from Los Angeles, California.  

Apparently he had serious financial problems in Los Angeles (there is a rumor among 

the neighbors here that he had gambling problems) and eventually lost his family to 

divorce and his home to foreclosure.  He told the neighbors that he had moved to 

Seattle for a fresh start on life.  For the past eight years Marc has worked for the 

Washington State Division Of Personal Records.  Two days ago Marc Hailey’s world 

changed for the worse. 

 

A local utility company was digging trenches through the neighborhood to bury 

cables.  While digging through Marc Hailey’s back yard a surprising find was 

uncovered.  A weathered, left human femur was discovered about one foot below the 

surface.  The Seattle police were immediately called in and began a search for more 

bones.  Thirty feet away from the first femur’s location a second buried bone was 

found.  This was a weathered, right human femur.  No other bones were discovered 

in Hailey’s yard.  

 

Police questioned Hailey, however, he claimed he knew nothing of the human 

remains in his yard.  He gave the police permission to search his house, but after an 

extensive search no unusual evidence was discovered.  However, as Hailey was 

speaking to the police, one of the investigators noticed an unusual white bracelet on 

Hailey’s wrist.  The bracelet was collected as evidence and tested.  Results proved the 

bracelet was constructed of human bone.  Marc Hailey was immediately arrested for 

suspicion of murder, but the victim’s identity remains unknown – and Hailey, who 

maintains his innocence, refuses to talk.  It will be much easier to prosecute Marc 

Hailey if the human skeletal remains found in his possession are identified. 

 

As a Forensic Anthropologist you have the skills needed to help identify these 

remains and convict Marc Hailey.  The Seattle Police Department has sent you the 

three bone evidence samples and a Seattle Area Missing Persons File listing all 

missing persons from the past eight years.  It is assumed that the bones discovered on 

Marc Hailey’s property belong to someone on this list.   

 

Analyze the evidence carefully – this case may be more complex than it appears.  

When you have finished your analysis you should immediately send all results to the 

Seattle Police Department.  Good Luck! 
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Name: Diane Anderson  
Occupation: Retired Accountant 
Date Reported Missing:  August 5, eight years ago 
Age When Missing:  85 years old 

 
Name: Ronald Beltz   
Occupation: Retired Bank Vice-President 
Date Reported Missing:  July 8, seven years ago 
Age When Missing:  78 years old 

 
Name: Laura Clark   
Occupation: Retired Clerk at AmeriBank 
Date Reported Missing:  July 1, six years ago 
Age When Missing:  71 years old 

 
Name: Mark Dickson   
Occupation: Debt Collector 
Date Reported Missing:  June 3, six years ago 
Age When Missing:  63 years old 

 
Name: Nichole Eberhart   
Occupation: Economics Professor 
Date Reported Missing:  May 6, five years ago 
Age When Missing:  56 years old 

 
Name: Karen Franklin   
Occupation: Financial Analyst 
Date Reported Missing:  April 9, four years ago 
Age When Missing:  49 years old 

 
Name: Bonnie Garrison   
Occupation: Government Debt Assistance Officer 
Date Reported Missing:  April 2, three years ago 
Age When Missing:  42 years old 

 
Name: Brad Howell   
Occupation: Home Loan Officer 
Date Reported Missing:  March 5, two years ago 
Age When Missing:  35 years old 

 
Name: Kristen Ibex   
Occupation: Internal Revenue Service Auditor 
Date Reported Missing:  February 8, two years ago 
Age When Missing:  28 years old 

 
Name: David Jaggie   
Occupation: Joint Loan Officer - Bank of Washington 
Date Reported Missing:  February 1, one year ago 
Age When Missing:  21 years old 

Seattle Police Department 

Missing Persons File 
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Part 2 – Analyzing The Bone Evidence:  Counting The Number Of Osteons 

1. The three pieces of bone evidence have been shipped to you for analysis and can be 
  picked up in the front of the room.  Lab technicians have already taken small pieces 
 from each bone, placed them on microscope slides, and ground them down to thin  
 sections for your detailed analysis. 
 
 EVIDENCE “A” = left femur bone discovered by utility company in Hailey’s back yard 
 EVIDENCE “B” = right femur bone discovered by police in Hailey’s back yard 
 EVIDENCE “C” = human bone bracelet worn by Hailey 
 
 MAKE SURE THAT YOU PICK UP AND ANALYZE AN EVIDENCE “A”, EVIDENCE “B”, 
 AND EVIDENCE “C” WITH THE SAME NUMBER (such as Evidence “A-3”, “B-3”, “C-3”). 
2. Observe one of the evidence bone slides with LOW POWER (40X), then MEDIUM  
 POWER (100X), and finally with HIGH POWER MAGNIFICATION (400X).  Use the 
 diaphragm and adjust the light for the best viewing.  You should be able to see all the  
 different bone structures – Osteons with Haversian Canals, Bone Cells, and Canaliculi. 
3. To determine the age of the bone sample you are observing you will first need to count 
 the total number of Osteons that are visible in one complete MEDIUM POWER FIELD OF 
 VIEW (100X).  Change the microscope back to MEDIUM POWER (100X) and observe  
 your bone specimen. 
4. *If the bone specimen is large and completely fills your Medium Power Field Of View 
 (all you can see is bone - there are no blank spaces around it) you should continue  
 reading “4A” below: 
 *If the bone specimen is smaller and does not completely fill your Medium Power Field  
 Of  View (the bone specimen only fills up the center of your view and has blank space  
 around it) you should skip “4A” and continue reading “4B” below: 
 
 4A – make sure the bone specimen completely fills the MEDIUM power field of view. 
   Carefully and accurately count the total number of osteons you see in this single 
          field of view (do NOT move the bone specimen while counting).  It will probably be 
    easier if you simply count the number of Haversian Canals you see (each osteon  
         contains one Haversian Canal).  Ignore/do not count partial osteons without a  
   Haversian Canal.  Remember that some Haversian Canals may appear black (filled  
         with material), while others appear clear (not filled).  Record the “Total Number Of  
   Osteons Counted In An Entire Medium Power Field Of View” in Table 1. 
 4B – unfortunately, to determine the age of the bone you MUST know how many osteons 
   would fill the entire MEDIUM power field of view.  Since your bone specimen 
   doesn’t cover the entire MEDIUM power field of view you will have to make osteon 
    counts using HIGH power, then calculate the number of osteons that would fill the  
   MEDIUM power field of view. 
  1st – Change your microscope to HIGH power and focus on the bone specimen. 
    2nd – Determine how many osteons are visible in this HIGH power field of view by  
    counting the number of Haversian Canals you see.  Remember that some  
  canals may appear black (filled with material), while others appear clear (not  
  filled).  If a Canal is only half visible, because it is around the edge of your  
  field of view, you should count it as a 0.5 osteon! 
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  3rd – Record your count (including any 0.5 osteons) in Table 1. 
  4th – Randomly move your slide to a new location and repeat your osteon count. 
   Record your count in Table 1. 
  5th – Repeat the above steps to count a total of 10 locations on your bone specimen. 
   You may end up counting some of the same osteons more than once.  Record  
   all counts in Table 1. 
  6th – Calculate the average number of osteons you counted in a HIGH Power Field 
   Of View (add up all the osteons you counted and divide by 10).  Record your 
   Average Osteon Count With High Power in Table 1 (round to 2 decimal  
   places). 
  7th – Use the following formula to calculate how many osteons in this bone  
   specimen would be counted in one MEDIUM Power Field of View.  Record  
   your answer in Table 1 (round your answer to the nearest whole number).   
   The following formula works because 16 High Power Fields Of View will fit  
   inside 1 Medium Power Field Of View. 
 
 
 
 
 
Part 3 – Analyzing The Bone Evidence:   Haversian Canal Diameter 

1. The microscope you are using has a pointer in the eyepiece.  The pointer has lines  
 on it just like a ruler and can be used to measure the length of small objects viewed with 
  the microscope.  Numbers for measuring are not placed on the pointer/ruler because 
 the values change for each magnification (from low, to medium, and to high).  

2. The unit used to measure small, microscopic objects is called a Micrometer ( m).  One 

  thousand micrometers ( m) is the same length as one millimeter (mm).  Below is a 
  drawing of your microscope’s pointer/ruler and the micrometer value for the spaces  
 between each line when viewing with MEDIUM POWER and HIGH POWER. 

 
 
 
 
 
 
 
 
 
 
 
3. To measure the length of an object with the pointer/ruler you should:  

A. move the microscope slide around to get the object you want to measure under 
         the ruler (you can also rotate the eyepiece around to move the ruler).   

Total # Osteons Counted In One 
Medium Power Field Of View 

Average # Osteons Counted In 
One High Power Field Of View = X   16 

pointer/ruler values for MEDIUM POWER 

pointer/ruler values for HIGH POWER 
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 B. line up one edge of the object with one of the lines on the ruler.  Try to line the 
     object up so the opposite end of the object falls in the ruler area where the  
  smallest lines are located (this will allow you to measure more accurately). 
 C. add up the number of micrometers for all the spaces covered by the object to  
  determine the overall length of the object (just like you would with any ruler). 
 D. Observe the example below for help. 
 
 
Example:  How to measure an object with a pointer/ruler (using HIGH POWER) 
 
 
 
 
 
 
 
 
 
 
 
4. Accurately measure the diameter of SEVEN random Haversian Canals (DO NOT measure 
    the entire osteon) in the evidence bone sample.  It is more accurate to measure when  
    viewing with HIGH POWER.  Choose Haversian Canals to measure that are fairly round. 
    Be random – don’t just measure the largest or smallest canals.  Record your SEVEN 
    “Haversian Canal Diameters” in Table 1.   
5. Calculate the “Average Haversian Canal Diameter” for the evidence bone sample and  
    record in Table 1. 
 
Part 4 – Analyzing The Bone Evidence:   Calculating The Age Of The Victim 

1. Calculate the age of the victim (based on your bone measurements) by using the 
 following formula (round your victim’s age to the nearest year): 
 
 
 
 
 
 
2. The + 3 years means that the age of the victim could be anywhere from 3 years younger 
 to 3 years older than the calculated age.  Example:  You calculate your victim’s age as 
 46 + 3 years.  Their age could be between 43 and 49 years old. 
3. Record your “Victim’s Age” results in Table 1 (round your victim’s age to the nearest  
 year). 
 
Part 5 – Calculating The Age Of All Bone Evidence Samples 
1. REPEAT ALL MEASUREMENTS AND CALCULATIONS FOR ALL THREE BONE EVIDENCE  
    SAMPLES.  RECORD ALL DATA AND RESULTS IN TABLE 1. 

This circle has a diameter of 20 m. 

(12.5 m + 2.5 m +2.5 m + 2.5 m) 

12.5 

m

2.5 

m

In this example the distance between: 

    the larger spaces = 12.5 m 

    the smaller spaces = 2.5 m 

object being 
measured 

=    30  +    0.8    x                                             –     0.3  x                               
Age of Victim 
 + 3 years 

total number of 
osteons counted in the 
entire medium power 

field of view 

average Haversian 

Canal diameter m ( ( ) ) 
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Bone Evidence A Bone Evidence B Bone Evidence C

**IF NEEDED**

10 High Power Osteon 

Counts AND Average 

Number of Osteons 

Counted With High Power

Total # of Osteons 

Counted in an Entire 

Medium Power Field of 

View

Diameter of  Haversian 

Canals ( m)

Canal #1

Canal #2

Canal #3

Canal #4

Canal #5

Canal #6

Canal #7

Average Haversian     

Canal Diameter ( m)

Calculated Age of 

Bone and Victim

Table 1 – Measurements and calculations used 
to determine the age of Bone       
Evidence A, B, and C. 

NAME_______________________________ 
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Seattle Police  -  Expert Witness Form 

 

 Please answer the following questions based on your expert opinions and analysis of 

 the evidence. 

 

 1. Please state your name ________________________________________________ 

 

 2. Please identify which Bone Evidence Number you analyzed _____________ 

 

 3. We understand that you observed osteons in the evidence bones to determine each 

     bone’s age.  Please explain in more detail what an osteon is. 

 

 

 

 

 

 

 

 

 4. Would you explain how osteons can help you determine a bone’s age. 

 

 

 

 

 

 

 

 

 5. How accurate is your method for determining the age of a bone? 

 

 

 

 

 

 6. What did you determine to be the age of Bone Evidence “A”?_______________ 

 

 7. Which missing person likely belongs to Evidence “A”?__________________________ 

 

 8. What did you determine to be the age of Bone Evidence “B”?_______________ 

 

 9. Which missing person likely belongs to Evidence “B”?__________________________ 

 

 10. What did you determine to be the age of Bone Evidence “C”?_______________ 

 

 11. Which missing person likely belongs to Evidence “C”?_________________________ 
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12. In your opinion, and based on your analysis of the evidence, Marc Hailey should be 

   charged with the murder of which missing person(s)? 

 

________________________________________________________________________________ 

 

13. Based on the information available to you, do you believe Marc Hailey had a  

    possible motive for murder, or do you believe it was simply a random act of 

    violence?  Please explain your answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14. It was recently revealed that Marc Hailey is obsessed with planning everything 

    in his life based upon specific numerical or alphabetical patterns.  With this new 

    information in mind, we would like for you to go back and look at this case in more 

    detail to determine if Mark Hailey could have been involved in the disappearance 

     of any of the other missing persons.  Please report below any information you 

    uncover. 
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