Sherlock Bones Identification of Skeletal Remains
Background

Imagine that you are hiking in the woods when suddenly you stumble upon what appears to be a human skull. Upon closer inspection, you notice some other bones in the area. The authorities are called and immediately begin to investigate the scene. You may wonder whose job it is to identify the remains you have just found and how they even go about doing just that.


In this case, a forensic anthropologist would be called on to assess the bones and make that determination. Through careful observations and measurements of key bones, these experts are able to suggest the sex, race, height, and age of the skeleton at the time of death. They may also learn about the deceased’s medical history and sometimes even the cause of death! They are able to accomplish all of this by taking advantage of their knowledge of the many bone changes that occur throughout a person’s lifetime, including growth, repair and maturation. 


Forensic anthropologists use both metric and non-metric data to assess bones. Most commonly however, they rely on metric data when studying a skeleton. Usually, these experts use costly precision instruments such as sliding calipers, spreading calipers and osteometric boards to make measurements of the skull and long bones. Non-metric traits are examined and compared on the basis of frequency of occurrence within certain populations. Due to its inherent subjectivity, the data collection of non-metric traits is not as definitive as metric data collection. However, it is still considered to be a very useful tool in the assessment of skeletal remains.

The job of identifying skeletal remains is, of course, made much easier if the entire skeleton is present. However, many times this is not the case and the scientists must make their assessment based on only a few bones. This will be the case with today’s lab activity. You, Sherlock Bones, will be given only a few bones; all obtained from the same individual. You are the forensic anthropologist assigned to the case and it’s up to you to determine as much information as possible about these bones to help identify this individual. 

Sex Determination


A number of skeletal indicators are used to determine sex. The more indicators used, the more accurate the results will be. However, it is important to note that there is very little sexual dimorphism in pre-adolescent in the nearly impossible.



The pelvis is considered to be the best bone with 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. These differences can be observed in Figures 2 – 5.


The skull is the second most commonly used bone to determine sex. Many of the skull traits related to sexing are most 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. Observe the differences between a male and a female skull in Figures 9 – 12. 


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

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 to categorize skeletal traits: Caucasoid (European), Mongoloid (Asian/Amerindian), and Negroid (African). Although there are certainly some common physical characteristics among these groups, not all individuals 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 traits, which, as stated earlier, can be highly subjective. Despite these drawbacks, race determination is viewed as a critical part of the overall identification of an individual’s remains. 


The skull is considered to be the most important bone for race determination because without it, the origin of race cannot accurately be determined. Forensic anthropologists use lengths, widths, and shapes of skull features along with population-specific dental traits to aid them in reaching a conclusion. Compare the skulls in figure 16-21 to assess the racial variation between them. The femur bone can also be used to aid in the race determination of a skeleton but is only used to eliminate either the Caucasoid or Negroid race.

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.

Age Determination

The best bone to use in determining a person’s age at the time of death is the pelvis. Many changes can be observed on the face of the pubic symphysis and the auricular surface of the ilium 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 on a plastic one. 


For this lab we will look at another indicator of age, the process 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 ends of each bone are separated from the shaft by a layer of cartilage (as seen in the example below.) This layer remains throughout the bone’s development and forms a very distinct line of fusion in the bone. This line becomes increasingly faint until the bone is fully formed (ossified) and then completely disappears. Because the lines created by epiphyseal unions remain for a definite amount of time, they are a useful trait in aging individuals, especially juveniles.

How to Use Your Vernier Caliper


You will be asked to use a Vernier caliper (Figure 1) to obtain metric data in this lab. All measurements, with the exception of one, will be made from outside of the bone, using the outside measuring scale. This means that you will use the inside of the movable portion of the caliper to lightly squeeze the bone you are measuring and then read the outside scale located at the top of the caliper. Only the nasal cavity will be measured from the inside cavity, using the inside measuring scale. The whole number is read at the “0” of the appropriate scale (outside or inside) and the decimal reading is made at the point at which the appropriate scale lines up exactly with a millimeter mark in the center of the caliper. For example, in Figure 1 below, the outside measurement reads 12.5mm, whereas the inside measurement reads 25.1mm. Be sure not to read the inside scale when taking an outside measurement.
