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Introduction

Tunicates

Mussel Farming Industry
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Introduction

AIS Rapid Response: Process
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Introduction

AIS Rapid Response: Management
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AIS Rapid Response: Search Methods

Introduction
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Experiment

• 9 divers 

• 4 sequences

• 11 socks in each sequence

1 2

43

• 6 single and 6 cluster 
decoys in each sequence

Each diver searched each 
sequence and reported the 

number of tunicates they 
viewed

Total: 72 reports
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AIS Rapid Response: Hypothesis Testing

Experiment

Decoy Detected
Decoy not 
Detected

Decoy Present Correct Type II Error

Decoy not 
Present

Type I Error Correct
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Model

Binomial and Poisson Distributions

P(k) = P(i)P( j)
i+ j= k∑

P( j) = e−λλ j

j!
is the rate of finding 

‘false positives’ (wrongly 
identified)

λ

P(i) = n!pi(1− p)(n− i)

i!(n − i)!
is the chance of 

finding a real tunicatep



+
Model

Use a Maximum 
Likelihood Function 

to find a      and a       that 
best fit the model to the  

observed data

λ p

λ=0.18 p=0.89

Number of 
Tunicates

Observed 
Values per 

Diving 
Event

0 0

1 0

2 0

3 3

4 4

5 19

6 35

7 7
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Number of 
Tunicates

Observed 
Values per 

Diving 
Event

Expected 
Values per 

Diving 
Event

0 0 0

1 0 0

2 0 0

3 3 1

4 4 6

5 19 21

6 35 33

7 7 6

Model

λ=0.18 p=0.89

Use a Maximum 
Likelihood Function 

to find a      and a       that 
best fit the model to the  

observed data

λ p
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Model

number of tunicates observed - t

number 
of diving 
events in 
which t 

tunicates 
were 

observed

Observed Data vs. Expected Values
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Results

λ =0.188
0 82.8 %

1 15.6 %

2 1.5 %

3 < 0.1 %

4 < 0.1 %

5 < 0.1 %

6 < 0.1 %

7 < 0.1 %

pp (i)i

is the 

probability

of finding a

false tunicate

pp (i)Note:       is 
equal to the 
expected 
number of false 
positives that 
occur during a 
given interval

λ
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Results

89.8 %

Probability of 
finding a tunicate 

that is present

Probability of 
finding a tunicate 

that is present

p = 0.898

Probability of NOT 
finding a tunicate 

that is present

Probability of NOT 
finding a tunicate 

that is present

10.2%
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result ≈ 96%
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f (p,λ)= pj(0)0 pj(1)
0 pj(2)0 pj(3)

3 pj(4)4 pj(5)19 pj(6)35 pj(7)7

Model

λ =0.188 p=0.898
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Probabilit
y of 

finding at 
least one 
tunicate

Probability 
tunicate is 

present

Previously 
computed 

probability of 
finding a tunicate 

given that it is 
present

Probability 
of searching 

the sock 
with a 

tunicate

P(X ≥1) =1− bin(0;n, p) =1− bin 0;176, 1− e−0.018( )0.898( )( )
Number 
of socks 

searched

= 95.9%


