PLANNING A PROJECT

Ecological questions:

1. Why are there ‘x’ number of organisms?

Population ecology

2. How does ‘x’ vary with time?

Population dynamics

3. Why do organisms occur where they do?

Biogeography

4. Why do organisms interact and co-occur?

Community ecology

5. Why do organisms behave the way they do?

Behavioural ecology

In all cases we can ask:-

‘What factors influence the patterns that we observe?’

Most ecological patterns are not random:

They may be common here but not there:-

Clumped  -  Random  -  Regular

e.g. aphids on a leaf


e.g. penguin nests

They may be associated/avoided by others:-


Competition
- lions and cheetahs


Predation 

- lions and gazelles


Mutualism

- butterflies and flowers


Parasitism

- fleas and dogs


Disease


- ‘flu germs and people

They may be doing something purposefully:-


Choosing

- nectar/foodplant/mate


Hiding


- predation/bad weather


Dispersing

- new habitat/foodplant


Basking

- warming up  etc.

In ecology we observe non-random events and study them and their causes.

First observe a pattern and set a question
[Why more cows in one place than another?]

Then set a series of answerable questions

(Your AIMS are to answer these questions)

[Are there more cows in dry vs wet meadow?]

Then set a Null Hypothesis – Ho
[There is no difference in the numbers of cows in the dry and wet parts of the meadow]

Then ‘picture’ data needed to test Ho
No. cows in dry part

No. cows in wet part



X1





Y1


X2





Y2



X3





X3


  


etc.

Then plan METHODS to collect right data!

Remember!

Question = Ho = data needed = methods
Collect your data:

Do a trial run

Watch data as it accumulates

Check data is right for testing Ho
Then explore and analyse your data

(RESULTS - see tomorrow’s lecture)

Then test Ho using your data:-
No. cows in dry part

No. cows in wet part

23 3

14 1

19 5

26 6

31 6

Now ‘support’ or ‘reject’ your Ho:-
In this case you reject Ho and report that:

‘There are more cows in the dry meadow’

[Never, never use ‘prove’ in ecology!]

So: ‘Cows are found more in dry fields’ Why?

Could it be that:

cows like to have dry feet?



prefer grass species that grows in dry?



avoid leeches that live in wet areas?

[DISCUSSION]

So far we have only established a correlation between cows and dry pasture.

Bad ecological science is mere correlation!

Now develop a ‘predictive’ hypothesis and test that, to try and establish cause and effect.

[H1 - cows prefer dry meadows because water makes their hooves go all wrinkly!]

You need experimentation to begin to explore cause and effect.

REVISION – WHAT MAKES A GOOD PROJECT?

Clear, simple question, relating to non-random observations

(more flies here than there

most butterflies fly south

more midges at 8pm than noon)

Clear Ho, that is simple and testable

(start simple, become complex

disentangle multiple factors)

Methods that produce data that can be used to test Ho
Data set out clearly and analysed correctly

Ho supported or rejected (not ‘proved’)

Answer to question reported clearly and in biological terms

[Leads to new hypotheses and predictions, with experiments to show cause and effect]

Some advice on Methods
(see tomorrow’s lecture)

Consider:-



How many samples?



How big a sample?



How many replicates?



How to avoid bias?



Do I need a ‘control’?



Should I do a trial run?



When have I collected enough data?

Replication vs pseudo-replication

Replication would use several different

 fields, each with a new herd of cows.

Pseudo-replication would take several

 samples from the same field

Each replicate must be independent

Take-home message:-

A simple question, well answered, makes a good project!

