LAB 1 (Sept. 5, 2006)

STATION 1

CONGENITAL DISEASE 

This is a cast of a fetal cranium (PA008R) that is anencephalic.  Anencephaly is a lethal congenital malformation of the embryonic neural tube where the skull vault fails to form and is therefore absent.  The brain tissue is amorphous rather than well-enclosed brain.  Only 25% of anencephalics are bone live but these die soon after birth (Aufderheide, 1998:55-56).  

Congenital abnormalities occur as a result of genetic defects or problems during pregnancy.  There is a great range of severity from being stillborn to being permanently disabled to virtually no symptoms or difficulties evident in the individual.  Anencephaly is an example of a gross malformation.
STATION 1 … continued ...

CONGENITAL PATHOLOGIES 

This is the cast of a Native American cranium from California (CS024R).  Check out the maxillary dentition and note the following:

Medial Incisors:  the left has erupted near the nasal region and has permeated the alveolus and maxilla as it grew.  The right is situated with the rest of the teeth, as normal, but has rotated ca. 180 degrees.  Note also the extra pegged tooth erupting inferior to the left incisor.

This skull also shows evidence of a minor cleft palate (palatoschisis).  This is a midline defect of the palate that permits open communication between the oral and nasal cavities.  It results from arrested development during embryogenesis and there is a genetic component to this condition.  Present incidence of cleft palate is 1:1000 living births (Aufderheide, 1998:58)

STATION 2

ARTHROPATHY

Joint Diseases or arthropathies are a ubiquitous pathology and there are over 250 different types of conditions, many with different etiologies (causes).  Less than 10 leave evidence on the skeleton.  On the skeleton, both bone formation and bone destruction results and they can be classified as either erosive or proliferative depending upon which process predominates (Mays, 1998:127).

This left proximal tibia is an example of osteoarthritis, a proliferative arthropathy also referred to as DJD (degenerative joint disease).  Degeneration of the cartilage at the synovial joint of the knee has occurred, and osteophytes (bony outgrowths) are evident at the joint margins coupled with pitting and/or polishing of the joint surface.  

What do you think the etiology of this example of joint disease is?

Another example of an arthropathy is vertebral osteophytosis, which results from degeneration of the intervertebral disc which leads to osteophytes present along the margins of the vertebral body.  The example before you are five of Lucy’s thoracic vertebrae.  Spot the lipping, as it is referred to, that characterizes arthritis of the vertebrae. 

STATION 3

CORTICAL BONE STRUCTURE

This is a model that demonstrates the microscopic structure of cortical bone. Remember there are 3 types of bone cells

Osteoblasts -- responsible for formation of new “woven” bone.

Osteocytes -- involved with the bone tissue maintenance. 

Osteoclasts -- responsible for bone destruction.

Mature (lamellar) bone is composed of microscopic layers referred to as lamellae and is stronger than woven bone.

The Haversian System is characteristic of cortical bone and has many interconnected channels that provide blood to bone.  Trabecular bone doesn’t need a Haversian System, because its honeycombed structure allows for it to receive nutrients from blood vessels passing through it.  

STATION 3 … continued ...

An osteon is a unit of bony lamellae (4-20) which encircle each Haversian canal, of which there are two here -- elevated.  Haversian Canals run parallel to the long bone axis, Volkman’s Canals run oblique/transverse to that axis.

In the model, you can see several dozen osteons depicted and you can see both types of canals.  Look at the accompanying picture (White, 1991) to observe the details more closely.  Spot the osteocyte lacunae--which houses a single osteocyte (living bone cell) and the canaliculi which transports nutrients to the osteocytes. 

Lamellae also occur between the osteons (interstitial lamellae) and around the entire bone cortex (circumferential lamallae).  

Identify all of the underlined terms at this station.

STATION 4

CRANIAL DEFORMATION

Deformed skulls are found throughout the world.

Cranial deformation is the alteration of the normal contour of the skull by applying external forces.  These may be intentional (cultural desire to shape the skull) or unintentional (by-product of behavior).

This partial adult female cranium is from Venezuela and is a good example of frontal deformation with perhaps some flattening towards the lower occipital and base of the skull as well.  Here the forehead (frontal bone) is flattened in a major way.  This would have had to have occurred during childhood to produce frontal flattening.

What cultural process or activity do you think caused the flattening of this individual?  It certainly did not affect her livelihood, as she clearly lived into adulthood).

STATION 5

TREPHINATION & ANTEMORTEM TOOTH LOSS (=AMTL)

Trephination surgical procedure on the skull that produces an opening through the vault.  It can be considered a cultural practice to relieve insults and pain associated with the patient.  Often times, trephined skulls show signs of healing (bone remodeling) and osteoblast activity.  Other times, there is the absence of regrowth, suggesting death soon after the operation (Ubelaker, 1978:73).

This skull shows 3 large drill holes and a series of transverse lines with 10 more holes associated with the operation. There is some partial healing evident around the 3 major holes. 

The particulars of this skull are not known.  The horizontal incisions are postmortem (after death) and were done by a bone/dissecting saw. 

Look at the teeth.  Note the extensive bone resorption of the alveolus.  This is an example of antemortem tooth loss, or AMTL.  Identify what teeth are present and which have been lost.

What piece of evidence gives you a clue as to when/where this skull is from (its provenience)?

STATION 6

AGING THE JUVENILE SKELETON (TEETH)

There are a number of ways to age the skeleton.  Children tend to be much easier, as their bodies are developing and bones ossifying in clockwork fashion.  Teeth and the sequence of dental eruption is also a good way to estimate the age of death in juveniles.

Here is a skull where the alveolus of the maxilla and mandible have been removed to show the stage of development and eruption of the various deciduous and permanent teeth.

Age the child’s skull based on the chart provided.

As a dramatic comparison, note the edentulous aged male individual and the cast of the newborn skull.

STATION 7

SEXING THE ADULT SKELETON (SKULL)

Using the figures provided (follow the arrows) identify the sex for the two skulls provided--A & B.  Learn the key landmarks of the skull that help to differentiate male and female.  What sex is skull A?  Skull B?

Note the following dental conditions:

Skull A:  agenesis (lack of formation) of the M3s.  Also note in the maxilla the placement of the canines (Cs) and how the first premolars (P3) have been displaced by the Cs, especially on the right side.  

Skull B:  linear enamel hypoplasias on the anterior teeth, especially -- these are faint lines of arrested growth during enamel formation, that is the result of “stress.”  Also note the dental caries on the lower M2.  This is a condition caused by infectious agents that decay tooth tissues.
LAB 2 (Sept. 21, 2006)
STATION 1

TRINIL Homo erectus

Hypertrophic bone development on the left femur of Homo erectus (Trinil, Java) discovered in the 1890s.  It’s ironic because it was the femur that led Dubois to call his newly found missing link Pithecanthropus erectus -- erect ape man.  It is debated whether this femur is truly H. erectus or if it represents an intrusive/unassociated Homo sapiens femur.  Nonetheless, it is a well known example of the pathology termed traumatic myositis ossificans.

Myositis ossificans traumatica (latinized name) is produced as an insult (crushing injury) to muscle against bone.  A hematoma (bloody mass) is formed against the periosteum and subsequently calcification and ossification occurs.  The calcified and ossified mass of woven bone is what can be seen on the Trinil femur.  

Do you think this affected the individual in a debilitating way?  What type of “insult” would this result from?

STATION 2

Non-human Agents on Bone Assemblages.

Such instances may be confused as pathology or pseudopathology. Taphonomy is the study of the biological and physical affects that influence a skeleton peri- or post-mortem. Lesson: what may be mistaken as human-induced “trauma” (clubbing, cannibalism, etc.) is often the a result of a biological agent, most often carnivores or rodents.  See accompanying text. 

Review the following examples (and text, if relevant):

Lucy (A. afarensis).  Note carnivore puncture mark on her innominate.  Not the cause of death, but likely occurred soon thereafter…

Australopithecus & Paranthropus spp.  C.K. Brain (author of The Hunters or the Hunted?) was central to dismantling Dart’s notions of brutal hominids via his osteodontkeratic culture.  “rip the belly” 

Homo erectus from Zhoukoudian.  Weidenreich and others believed the loss of the cranial base reflected cannibalism, while others (e.g., Boaz et al. 2000) suggest other taphonomic explanations, such as the actions of large carnivores.

STATION 3

KABWE (= Broken Hill)

This is a famous skull of Homo heidelbergensis that was discovered in present-day Zambia (what was once Rhodesia) in 1921.  One reason the cranium is so well known is that it is riddled with oral pathology.

The etiology of these pathologies (mainly dental caries) has been debated – in your Reader, an article by Bartsiokas & Day (1993) suggest chronic lead poisoning and the action of anaerobic bacteria producing H2S.  Another paper by Puech et al. (1980) suggests a change towards a more vegetarian diet.  Check it out!  Also check out the picture of dental abscess & calculus (mineralized plaque) deposits in Roberts & Manchester (1997:51).

ID the teeth and record your observations for those (1) destroyed down to the root, (2)  those with large carious lesions, and (3) those with small carious lesions.  Use the format from Digging up Bones:

STATION 4

Cro Magnon


Cro-Magnon 1 is the best preserved skull recovered from a rock shelter discovered during construction of a railroad in the Dordogne Region of southern France.  The skull is that of a middle-aged adult male (< 50 years of age).  Other skeletons (5 individuals were recovered) also show signs of pathology including fused neck vertebrae and a healed fracture on the skull.  The skeletons had been been burned and deliberately buried and were associated with grave goods.  Note the typical features of anatomically modern humans:

steep, vertical forehead

high, rounded vault

well-developed chin

slight supraorbital torus

lack of prognathism


The pitting evidenced on the cast, and especially on the picture (Johanson & Edgar, 1996:244) likely reflects active bony reaction to a fungal infection.  See the accompanying text for discussion of Actinomycosis by a Creationist group.  


We will be exploring fungal infections in the future… 

STATION 5

Cribra Orbitalia & Porotic Hyperostosis

Diseases due to metabolic or dietary deficiencies or imbalances (e.g., iron deficiency anemia, scurvy, and rickets) affect bone biology and bone maintenance. With anemia, expansion of the diploe (bone marrow space between the cortical bone of the skull) due to increased red blood cell production is the root cause for the proliferation of osteoblast activity. Cribra orbitalia is the term for the condition occurring in the superior portion of eye orbits.  Porotic (= spongy) hyperostosis is a more general term.

Note the differences between “healed” vs. “active” on pp. 323 and 324 of the AJPA article (Fairgrieve & Molto, 2000).  Also note the typical pattern on the back of the subadult skull pictured.  Read the White (1991:346-347) text associated and take notes…

STATION 6

Spinal Pathology (spina bifida occulta)

Complete lack of closure of the neural canal region is the more extreme congenital condition (cystica), and is the result of a severe defect of the central nervous system (remember the anencephaly example from last lab).  Cases of this are rare in the archaeological record.  

Incomplete bony fusion (cast) is less lethal and is subsequently much more common in the record.  The defect is in the dorsal portion of the sacrum along the bony spinal canal and likely there are not severe complications (cartilage and membrane would cover the open spaces).  Compare the white cast with the “normal” sacrum on the pelvis.  Other spinal pathologies may ensue in the form of spondylolysis (to be discussed in a later lab.).  What pathology does the cast seem to have that is not mentioned above?

STATION 7
La Ferrassie (France)

Eight neanderthal individuals, including this skull (La Ferrassie 1) were recovered.  This is an adult male showing classic Neanderthal traits:

·  prominent supraorbital torus

·  Low-lying vault with receding forehead

·  projecting midface

·  large nasal opening

·  well-developed occipital bun

·  heavy wear on teeth.

· ID the teeth and record your observations with respect to dental wear -- its degree of symmetry vs. asymmetry.  How might you account for differences between the modern human skull?

STATION 8
La Chappelle-Aux-Saints

The “Old Man of La Chappelle-aux-Saints” represents one of the most complete fossil skeletons discovered early in the twentieth century in Western Europe.  An old adult male, paleontologist Marcellin Boule did the first reconstruction of the skeleton, which promoted the notion of neanderthals as “shuffling, bent-kneed brutes” (Tattersall, 1999:90).  Note the typical neanderthal features:

·  prominent supraorbital torus

·  low-vaulted cranium 

·  receding forehead

·  projecting midface

·  large nasal opening

·  well-developed occipital bun

·  excessive tooth loss.

· Examine the teeth of this individual and note whether the teeth were lost postmortem (after death) or antemortem (before death).   Note the picture of the skeleton (Tattersall, 1999:91).  This individual suffered from debilitating degenerative joint disease--note the ‘lipping’ on the vertebrae. 

STATION 9
Crow Creek Massacre Paleopathology
http://www.usd.edu/anth/pathology/creek.html
This website presents a vignette (or short description) of the pathologies suffered by people buried in the mid-1300s at Crow Creek (an archaeological site on the Sioux Indian Reservation, South Dakota).  The site was discovered in 1978 and it was agreed that scientists would have 5 months to analyze the skeletal material prior to reburial, as required by local committee and the Native American Graves Protection and Repatriation Act (NAGPRA). 

The health status and paleopathogy of the Crow Creek human remains has been studied by Gregg & Gregg.  Observe the different types of pathologies listed.  How are these pathologies classified? Differentiate between chronic vs. acute “insults” using their classification.  

Another KEY website these authors have spearheaded is listed below:
http://www.uiowa.edu/~anthro/paleopathology/drybones/contents.html
A good discussion of the ethics involved in studying human remains vis a vis NAGPRA and a review of the Crow Creek Site as case history can be found in Tim White’s text Human Osteology (1991:418-426) -- see Station 5.  This book has been revised.
STATION 10

· TRAUMA

· This is a right femur that demonstrates a bone fracture caused probably by a bending stress of some kind.  The process of repair begins soon after the fracture occurs.  Blood vessels in the haversian canals, periosteum (outer thin layer of bone) and medullary cavity (marrow) get ruptured and a hematoma (bloody mass) forms.  A callus, fracture repair tissue, forms a natural splint and soon thereafter (a couple of days, osteoblasts respond and mineralize the callus to form woven bone -- the primary bony callus, which takes about 6 weeks to develop.  At a later time, this is converted to lamellar bone.

· This is a healed fracture where the broken ends (proximal and distal) were pulled by associated muscles, thereby shortening the right leg in this individual.  How debilitating do you think this was?
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