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EXERCISE 1 – KEY CONCEPTS OF TUNA STOCK ASSESSMENT
In the following revision exercise, you will be asked to answer questions relating many of the key concepts which you learnt during the 2010 Stock Assessment Workshops. There is a particular focus on the concepts which you found most difficult. To complete the revision exercises, you will need to refer to both your stock assessment workshop notes and handouts (of the powerpoint presentations) and to the reference paper (SC6 Draft Summary Report). For some questions, the answer may not be directly in your reference materials – you may need to think and use your own knowledge of the fishery and fish to develop a theory/answer. 
In completing the following, please type your answers below in blue color font after each question. We can then comment on your answers in red, enabling easy tracking of questions, answers and feedback. Note also that a number of questions are marked as “optional” – perhaps attempt these only if you have time to. 

Do not hesitate at any time to contact me (AshleyW@spc.int) if you require clarification or guidance in relation to any part of these revision exercises, I will be only too happy to help (!

Finally, this exercise is the first of two, with a further exercise to be posted online in May to help those of you who are attending this year’s workshops to prepare for those workshops. 

Please make every effort to participate in these revision exercises – remember – you asked for them!

Good luck!! (
1.1 – POPULATION DYNAMICS

1.1.1 -  What is a fish “stock” and what are the 4 main processes that determine the size (in biomass) of an exploited fish stock over time?[1 point] Provide a definition (explanation sentence) for each process [4 points]. 

1.1.2 -  Write a simple conceptual equation that describes how these 4 processes interact to cause biomass changes over time.[1 point]
1.1.3 – For each of the 4 processes you list above, describe 2 data types collected by either fishers, government employees or scientists which can be used for estimating those processes. (Hint: for each process, look at the specific handout from the workshop which describes that process in detail). [4 points]
1.2 – POPULATION MODELS

1.2.1 – Why is the size or age of fish an important consideration in some fishery stock assessment models? What biological processes vary in fish as they grow older and larger. Hint – give consideration to question 1.1.2 above. [2 points]
1.2.2 – Optional - The biomass of a fish stock can be calculated by multiplying the number of fish in the stock by the weight of those fish (for each age class, and then summing the age class biomasses together). What additional information is required to calculate:


a) The adult (spawning) biomass component of the fish stock [1 point]

b) The vulnerable (exploitable) biomass component of the fish stock [1 point]
1.3 – FISHING MORTALITY
1.3.1 – What is fishing mortality [1 point] and what are three of the key factors that will determine the level of fishing mortality that a fishery has on a fish stock? (Hint: look at the equation for fishing mortality at age) [1 point]
1.3.2 - Provide a definition for each of these key factors. [3 points]
1.3.3 - Write out the simple equation that describes the relationship between fishing mortality at age and these three factors. [1 point]
1.3.4 – List 5 different factors that can influence catchability [5 points]
1.3.5 – Why are fishing gears size selective? Explain, using purse seine and longline gears as examples, which sizes of yellowfin and bigeye tuna are most commonly caught by each gear type, and why each gear catches fish of those sizes and not of other sizes. (Note: the answer to this question may not be in your notes – you may need to look at the stock assessment papers, the SC GEN-1 paper and the workshop presentation on selectivity, and develop your own theory). [4 points]
1.4 – RECRUITMENT

1.4.1 – What is recruitment (to a fishery)? Provide a definition. [1 point]
1.4.2 – What are the two main pieces of fisheries data that are currently used to help estimate recruitment in tropical tuna stock assessments in the WCPO? [1 point]
1.4.3 – What are the main factors thought to influence recruitment in “healthy” tuna stocks and why? Why are such factors not thought to influence recruitment to the same degree in species like sharks and marine mammals? Write a short paragraph (~100 words) to explain your answer [5 points] 
1.5 – BIOLOGICAL REFERENCE POINTS
1.5.1 – What were the three types (categories) of biological reference point described in the workshops? How do they differ from one another? [3 points]
1.5.2 – Provide a definition for the following three terms [3 points]:

a) MSY

b) FMSY
c) BMSY
1.5.3 – What is “overfishing” and how does it differ from an “overfished” fishery (at least as these terms are used within the WCPO tuna assessments). (Note: it is critical that you understand the difference between these terms and why they differ). In the WCPO tuna stock assessments, what biological reference points are used to determine if overfishing is occurring, and if a fishery is overfished? [4 points]
1.5.4 - Hypothetical situation: Scientists assess 5 different fish stocks and for each one, determine:

a. BMSY 

b. FMSY 

c. FC - the current fishing mortality rate,

d. BC - the current biomass level. 

These estimates are provided in the table below. For each fishery, use the estimates of BMSY,FMSY, FC, BC to determine the status of the fishery, and indicating whether overfishing is occurring, and/or the fishery is overfished, by typing Y (yes) or N(no) in the space provided. [5 points]
	Fishery
	Fmsy
	Bmsy
	Current Fishing Mortality
	Current Biomass
	Overfishing (Y/N)
	Overfished (Y/N)

	1
	0.061
	98000
	0.051
	120000
	
	

	2
	0.034
	110000
	0.122
	65000
	
	

	3
	0.06
	100000
	0.06
	100000
	
	

	4
	0.095
	102000
	0.024
	80000
	
	

	5
	0.111
	84000
	0.251
	113000
	
	


1.5.5 - The following plots are known as “Kobe” plots and show how the status of 4 different fisheries (not the same as those above) have changed over time (Each circle represents a year in the time series). Look at plots for stocks A to D and describe which stocks are overfished, have overfishing, are close to full exploitation or are not fully exploited. [4 points] 

Stock A.



    Stock B. 
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Stock C.



      Stock D.
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1.5.6  – Using the reference paper “SC6 Summary Report.pdf” and if necessary “SC5 Summary Report.pdf”, provide a brief summary of the status of the four key target tuna stocks in the WCPO currently. For each stock, is overfishing occurring; is it overfished? [4 points]
1.5.7 - Why do many scientists believe that MSY based reference points (such as F/Fmsy and B/Bmsy) are “high risk” when used as target reference points in fisheries management? (Note: I don’t think we provided specific notes on this, but we did discuss it a number of times in the workshop). [2 points]
