A Microbial Murder Mystery
Mrs. Wolfe

Name _________________________ Period ________ Date __________

The Crime Scene and the Victim

A Gahanna city councilman was found floating facedown in the middle of his swimming pool by a neighbor whose sleep had been disturbed by a loud splash.  The body showed no obvious outward signs of injury.  At autopsy, however, evidence of hemorrhage into the right sternomastoid (neck) muscle with fracture of the right hyoid (throat) bone and recent bruising involving the tip of the tongue was discovered.  There was bilateral pulmonary edema (fluid in the lungs) and 300 mL of a watery fluid in the stomach.  A sample of lung tissue revealed the presence of diatoms consistent with those commonly found in swimming pool filters, as well as several other microbes known to exist in local bodies of water.  A nitric acid extract of femoral (thigh) bone marrow revealed the presence of a distinctive species of diatom frustule (extracellular coat) found in the lung tissue but not in the stomach fluid.

Could the councilman have accidentally tripped and fallen into his own swimming pool?  (There was an overturned deck chair at the pool’s edge).  Could an unknown assailant have intentionally drowned him in the swimming pool?  (There were internal injuries).  Or had the assailant drowned the councilman somewhere else and thrown his body into the swimming pool to avert the attention from the real murder site?  A forensic pathology team from the County Coroner’s Office was assembled for the task of sorting and classifying evidence, determining the primary cause of death, and identifying the actual location of the heinous crime.  

The Forensic Assignment

A microbiologist from OSU has contacted Gahanna Lincoln High School to recruit biology students to perform forensics research.  Since you have expertise in the identification of protists, and in particular diatoms, you are considered a highly valuable asset to the forensic pathology team.  You know from the police report that the victim frequented three nearby outdoor areas:  the Rocky Fork Creek, which was the councilman’s favorite spot for fishing, Big Walnut Creek, where the councilman frequently went creeking and doing ecological water testing, the Pond at Woodside Green South by Middle School West, where the councilman was often seen feeding the ducks and talking to passerbys.  You know from experience that natural bodies of water harbor their own unique types and quantities of microorganisms (sometimes correlated to seasonal population shifts or to specific pollution sources).  Your job is to match samples taken from each location (including the swimming pool) to tissue and fluid samples extracted from the body.  The forensic team will use your conclusions to support their findings in a court of law.  
Sample A – Rocky Fork Creek

Sample B – Big Walnut Creek

Sample C – The Pond at Woodside Green

Sample D – Swimming Pool 

Sample E – Victim Fluids

Evidence Table --- to be submitted to the OSU microbiology department.

Complete the tables on the following pages.  Be sure your drawings and descriptions are well done!
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Conclusive Questions

1. Why were there no living microbes found in the swimming pool?

2. What were the fossilized microbes found only in the swimming pool sample and in the victim?
3. How could the fossilized microbes have gotten in the swimming pool?  How and when (before and after death) could they have gotten in the victim?

4. If the Pond at Woodside Green’s source of water is a small tributary of the Rocky Fork Creek, how could the two sites differ in their type and number of organisms?

5. The Big Walnut Creek is a long creek.  Do you think a sample taken from a single location along the shore is sufficient to determine all the microbe types that may actually be present?  Why or why not?

6. Could the victim have died from internal injuries prior to being placed in the water?  Why or why not?

7. Is there any possibility that the victim drowned at either Rocky Fork Creek or Big Walnut Creek?  Why or why not?

8. Why could the murder have only taken place at the Pond at Woodside Green?

9. Why would diatoms be the only microbe type not digested by acid processing in the stomach?   

