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Teachers notes
The case of the Watson family
____________________________
Syllabus links:

Junior Certificate Science: OB38 understand how to use a simple key to identify plants and animals
Leaving Certificate Biology:1.5.2 Identify fauna and flora using simple keys
Equipment required:
None
What you need to do in advance:  

Photocopy student worksheet
Print out copies of the photos of larvae – colour gives a more lurid picture!- or use from Powerpoint

Optional: Do preparatory work on keys
Expected results:
A  
Child 1 = instar 2  = 3 days since egg laying


Probable day of death = Friday/ early Saturday

B
Susan = instar 2 and 3  = 4 days since egg laying


Probable day of death = Friday
C
Child 2 = instar 2  = 3 days since egg laying


Probable day of death = Friday/ early Saturday

Suggested answers to questions:
1. See above

2. Susan was in the front bedroom , in the sun because it was south facing and the duvet would have retained heat well.

3. Stomach contents – food stays in the stomach for 1-4 hours. If the children still had pizza in their stomachs it would suggest they had died on Friday night.

4. The activity of the maggots actually generates heat. The air conditioning may be set to 20 oC but locally where the maggots are feeding the temperature may be higher and speed up their development suggesting a later time of death

5. In the last year before his death Hendricks had changed- he was expensively dressed and had worked out in the gym. Other women had begun to take an interest in this flashy entrepreneur. The trial hinged largely on time of death. The defence argued that the forensic entomology and the digestion evidence was too imprecise but  the jury were convinced and he was given 4 life imprisonment terms. In a retrial 7 years later the conviction was overturned.
Preparatory work on keys
Keys are used in biology to identify organisms. They are useful because they give a rigorous and consistent way of identifying organisms

There are 2 types of key shown. Key 1 is the one most often used in biology but when writing a key it is often useful to write it out in the form of Key 2 and then write the in the form of Key 1 from it
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Now see if you can draw up keys of your own
1. For these beetles
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1 Round face . 2
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3 Short hair, square top hat wowome w8 owow @& om v o5 o Dad
Long hair, round bowler hat . . . Susie

4 Large nose, side burns . Jock
Small nose, punk hair style. Spike
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………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………

2. For these bugs

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………

From ‘Biokeys’, Bels Biology Group Blackie

Student worksheet
The Case of the Watson family
The crime

In 1983 after years of struggling David Watson’s business had finally turned the corner and sales were growing fast- money was starting to roll in. Watson and his wife Susan had been married for 10 years and they had 3 children. They were pillars of the local church and community and had a lovely home in a good neighbourhood in Bloomington, Illinois.
Much of Watson’s business success was due to his willingness to personally go out on the road and sell. On July 3rd 1983 he was putting the finishing touches on such a trip, telling his secretary how he planned to leave for Wisconsin the following night around 12 o’clock and drive all night. July 4th was a Friday and that evening Watson took his children for a pizza while Susan was visiting a friend. When she returned at 10.30 the children were already in bed asleep. She and her husband spent time together before he left at midnight and drove north to Wisconsin where the next morning he began canvassing customers.

All the weekend Watson called home, trying to reach Susan but without success. Puzzled he phoned neighbours and in-laws who laughed off his concern telling him not to worry and that Susan had probably taken the children on an expedition. Watson was still concerned and phoned the police to see if there had been an accident involving his wife’s car. They assured him that none had been reported but promised to check the house. Watson told them that he would be returning on Tuesday November 8th. He arrived at 10.30 pm. Just half an hour earlier police and neighbours had entered the house to find Susan Watson and her family lay hacked to pieces with an axe and a butchers knife. They were in different rooms, Susan in the front south facing bedroom under her duvet and the children in rooms at the back of the house. They were on the floor with no covers.  Apart from a chest of drawers being pushed over there was no sign of wholesale vandalisim which normally accompanies killings of such mindless ferocity and this bothered the investigators.
The time of death was crucial to this investigation –the scene was secured and the forensic team were called in.
What you need to know!

Forensic entomology uses the study of insects to help investigate crime. Blowflies are one of the first group of insects to arrive on a dead body. The female lays eggs usually between 12 hours and 2 days after death. The eggs hatch into larvae, called 1st instar larvae. These feed on fluids exuded from the body and move into the body. Since insects have an exoskeleton they can only grow by shedding the exoskeleton or moulting. After 1 day the 1st instar larva moults to become a 2nd instar larva. This moves around the body in a mass of maggots feeding on decomposing tissues. After 1 more day this moults to a 3rd instar larva which feeds and greatly increases in size. It then moves out of the corpse and 4 days later transforms into a pupa. About 7 days later the adult fly emerges from the pupa and within 2 days can start laying eggs.
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The larva has jaws at the front for mashing up and sucking in tissue and so the front end is usually in the tissues. The exoskeleton is impermeable so to get the oxygen it needs it has holes called spiracles at the rear end. The 1st and 2nd instar larvae have 2 sets of 2 spiracles but 3rd instar larvae have 2 sets of 3 spiracles.

What you need to do to solve the crime!

1. Make a key to identify larval stages of the blowfly. This identification must be done in a formal way in order to stand up in court.
2. Use the key to identify what stages of larvae are present on the corpses

3. Use this information to estimate time of death.

My key to identify blowfly larvae.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Use the key to identify the larvae found on the bodies of Susan Watson and her children. You are provided with pictures and a scale bar for each photo.
A (child 1)  = …………instar   = ..................days since egg laying

Probable day of death ……………………………………………..

B (Susan)   = …………instar   = …………..days since egg laying

Probable day of death ……………………………………………..

C (child 2) =…………. instar   = …………..days since egg laying

Probable day of death ……………………………………………..

A  = larvae found on child 1. Larvae have 2 sets of 2 spiracles at the end






B = larvae found on Susan Hendricks. Some larvae have 2 sets of 2 spiracles and some have 2 sets of 3 spiracles



C= larvae found on child 2. Larvae have 2 sets of 2 spiracles


What have you found out?
1. On what day can you deduce that the killings took place

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

2. Can you put forward any explanation for the lack of consistency in the results for each of the murders?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

3. Can you think of other evidence which you could collect to confirm your deductions about the time of death.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

4. As a result of the forensic entomology David Watson was arrested and put on trial for the murder of his family. If you were defending him what arguments could you make against the evidence from the blowfly larvae.

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

5. Was he guilty or innocent? What do you think happened?

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
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