Lessen Plan Title: Purse seine – Sampling (Purse seine – Part 4)  last updated November 12, 2010
Trainer Name: 

Training Time: 1.25 hrs
Prerequisites: 

· Read appropriate chapter 
· Modules:  Purse seine gear, Purse seine Daily activity log, Floating Objects, Basic statistical concepts / random sampling, Length types, 
Audience:  West African fisheries observers
Equipment:  
· AV: LCD projector, computer, laser pointer, 

· Software: MS Powerpoint, MS Word, 

· Files: LP_purse_seine_sampling.doc; purse_seine_sampling.ppt

· Gear for Activity: Each group should have: Activity handout (see end of this document), pencil, blank piece of paper for recording raw data, Set Information & Catch Composition form, sample description form to describe sampling procedures, “purse seine” full of fish, brailer, bin to put unload fish into, a smaller bin to hold sample, thumb counter (to tally # brails between samples), calculator

Note: any text in italics is additional information for the trainer and is not intended to be part of the lesson plan. Answers to the questions asked are in orange text.
Slide 1 Introduction
Introduce speaker if this is the first time he/she has presented

Slide 2  Objectives:  By the end of this module, you will be able to…  
· Describe how data from the Set Information and Catch Composition form can be used

· Describe the preferred method for estimating total catch

· Explain 2 methods for catch sampling

· List 5 species that are a priority for lengths and describe the types of lengths needed 

Slide 3 Sampling priorities:
This module will focus on priorities 2, 3 and 5 which include total catch estimation, catch composition and biological sampling. Stock assessment scientist and fisheries managers need these data in order to monitor the health of fish stocks and make informed decisions regarding fisheries management.

Slide 4 When to complete the Set Information & Catch Composition form?

A new Set Information & Catch Composition form should be completed for each gear deployment even if there is no catch. The top section must be completed for every set and includes elements for gear deployment and retrieval times and an estimate of total catch. 

Ideally, the bottom section for Catch Composition is also completed for every set. However, there may be times when something happens that you are unable to sample (e.g., your injured, unsafe on deck). 
You record species numbers, weights, percent retained and reason for discards in this section.

We’ll come back to the details of the form shortly. 

Slide 5 Total Catch Estimation
There are three methods for estimating total catch on a tuna purse seine vessel.  
1. The entire catch can be weighed if the vessel has a scale attached to the brailer. All you need to do is verify the weights as they are being recorded by the crew.  Then, sum the brail weights to obtain a total weight estimate. This is rare.
2. If you are unable to make an independent estimate, record the vessel estimate for total catch.

3. The Brail tally method involves estimating the fullness of each brailer as its brought on board & multiplying by the brailer’s capacity. The brail tally method is the one you will use most frequently. 
Slide 6 Total Catch Estimation

You will tally brailer fullness in increments of 1/8th or 1/4th.  Create a table like this to calculate the total number of brailers. Your tallies are in the left column.  Each of these is multiplied by the percent fullness. The brailer total is the sum of these products (or in the table A + B +C…thru H). Total catch is the brailer total multiplied by the brailer capacity. 
Slide 7 Total Catch Estimation
Lets look at an example…let’s say you tally 5 full, 4 7/8ths full, 15 3/4ths full, etc down the line.  When you multiply by the appropriate fraction you get the tallies of each in the far right column.  Then you add them to get a total of 33 brailers.  Next you multiply by a capacity of 800 kg to get 26,402.40 kg.  The final step is to convert MT and round to 2 digits past the decimal. 
Slide 8 Catch Composition

There are four sample type options for purse seine vessels.  The whole brail & partial brail samples will be the most common and the next slide will discuss these further.  There may also be times when the catch is so small that you are able to count & identify all of the fish in the net. Finally, sometimes you may notice a rare or protected species in the net but it doesn’t land in your sample.  You can record the number of marine mammals, turtles or other obvious and rare species caught in the net with the Other sample type =7. Leave sample weight blank in this case.

Slide 9 Catch Composition

The sample type selected depends on brailer capacity, storage space and probably a few things we haven’t even thought to address here. 

Whole brail sampling is ideal on vessels that have small capacity brailers. Randomly select two or three  whole brailers from which you will identify and count all catch to the species or lowest taxonomic level. 

 At first, you will need to ask the captain or crew to estimate how many brails of fish they think they’ve caught. With time and experience, you will be able to assess this for yourself. Ideally, you should use a systematic sampling frame with a random start point. Document your method of brailer selection in the Observer Logbook XE "Observer Logbook"  including whether or not you are sampling whole or partial brails.    

Slide 10 Catch Composition
For example, the crew estimates the net is holding about 30 brails of fish.  In order to sample ~ 3 brails (or 10%), you would sample every 10th brail. How did I get this number? [30 brails total / 3 brailers that we want to sample] 
Next, if you are using a systematic start point, you use the Random Number Table to determine which brail to begin with. If the random number between 1 and 10 was 4, you would sample the 4th, 14th and 24th brails to come on board.  If 30 brails was an underestimate and there were really 35 in total, then you would sample the 34th brail as well.   

If your random number had been7, then you would have only sampled the 7th, 17th & 27th brailer. 

in each selected brailer, you need to identify and count all fish.  
Slide 11 Catch Composition

Depending on the brailer capacity, you may need to take partial brails or a ‘spill’ sample in order to sample more evenly through the haul. Selection of brailers to sample is similar to the procedure described above.   

Slide 12 Catch Composition

Example, the brailer holds 2,000 kg and you do not have enough space on deck to ‘hold’ an entire brail.  You decide to take partial brails for your samples - one eighth of the randomly selected brails or ~250kg).  You estimate this haul is ~40 brails total and you want to sample from 8 brails so you’ll want to sample every 5th brailer.  How did I get this number? [40 brails total / 8 brailers that we want to sample]. Select a random number between 1 and 5. Let’s say this number is 2, which brailers would you take a spill sample from?  [2nd, 7th, 12th, 17th, 22nd, 27th, 32nd and 37th brail that was brought on board.] If 40 was an over estimate and there were really only 35 brailers, you would stop sampling at the 32nd brailer.
Slide 13 Set Information
You will record information pertaining to the setting operation and total catch estimation on the top half of the form.  There are the standard entries for your observer code, vessel code, trip ID and set number.  

If the set is made near or around a floating object, record the floating object number and the sighting number in this box.  
If there is an associated marine mammal sighting, record this number as well.  

Slide 14 Set Information

The School Association relates to the school of tuna you are setting on.  Check one box for the primary association of the tuna school. If you check the floating object box, there must be an associated floating object & sighting number. Similarly, if you check marine mammal, there must be an associated marine mammal sighting number.  
Check one box for how the school was detected. Options include vessel sighting, helicopter sighting, floating object, bird radar, underwater sonar, and information from another vessel.  
Slide 15 Set Information
Record the times for:

Start set – This is when the net skiff begins pulling the purse seine from the vessel. This time should be the same as on the Daily Activity Log.

Begin pursing – the time when winches begin to bring the purse line back on board. 

End pursing – the time when all of the purse line is back on board and all rings are up.

Begin brail – the time when the first brailer brings fish on board. 

End brail – the time when the last brail (even if this is the net) comes on board. 

End set – is the time when net skiff is brought on board.

Slide 16 Set Information
As fish are brailed onboard, tally each brailer according to its estimated fullness. 

If you are unable to tally, leave this section blank. 

If fish are brailed directly onto another vessel, attempt to tally brailer fullness as well and use that brailers capacity to calculate total catch. You will not be able to take a catch composition sample if this occurs.

Slide 17 Set Information
Record the total catch estimate to nearest metric ton.  This includes both retained and discarded catch. If no fish are caught, enter 0 (zero).  

Record the Total Catch method code in the next box. Options include : 

1. Weigh entire catch
5. Vessel estimate
8. Brailer capacity * brail tally

9. If some other method is used and document your method in the observer logbook.
Finally, record the vessel estimate of total catch. If the vessel does not make an estimate, leave this field blank.

If there were no problems with the set, check “no problems”. Otherwise, check all problems that occurred that may have affected the net’s fishing ability or the catchability of tuna.

Slide 18 Catch Composition

For each unique species in the catch composition sample, record the species name (common or scientific), species code, sample type, number counted, estimated weight, percent retained, and the reason for any discard.  

Slide 19 Catch Composition

Sample weight is simply the sum of the individual weights. 
Slide 20 Catch Composition

Weights may be determined in one of three ways: 

· If all fish in the sample can be weighed, then use the actual weights. 

· It is more likely that you will take an average weight sample of 20-50 fish and use the average weight multiplied by total count to calculate the sample weight for that fish.  

· The third option is to use a length-weight table to calculate weights of measured fish.  If this is your only option, then you must measure a large proportion of fish in your sample. [If this method is going to be used by the observers in training, go into more detail on how this is done, otherwise, stop here… Sum the weights from the table for each species. If all fish of a given species were not all measured, use the length sample to calculate an average weight and multiply the average by the total count.  ]
Slide 21 Catch Composition

Record the percentage of each species (species group) retained by weight. This includes all fish retained on board for sale or retained for crew consumption.  

 This can be calculated using a tally of fish retained in your composition sample.  For instance, if there was 1 damaged bigeye tuna in your sample out of 100 fish (and they were all about the same size), you would record 99% as percent retained. How did I get this number?  [100-1=99 or 99%]
Slide 22 Catch Composition

If % retained is <100, you also need to enter a code describing the reason discard occurred.  Options include:

	Regulation – for example, retention of a species is not allowed or there are size restrictions



	Market  - the fish is discarded because there is currently no market to sell this species



	Damaged -. fish was damaged by another fish or is diseased 


	The fish is marketable but there was a sorting error (uncommon for tuna purse seine



	Other – make notes regarding other reasons for discard


Slides 23-25 Lengths

Before we get to the activity, let’s briefly discuss length sampling.  You will randomly collect the length sample from your catch composition sample.  

Length sampling is prioritized by species

· You should measure all of the Atlantic bluefin tuna as well as the less common tunas in your sample.  Of the common target species, attempt to subsample 20-50 for lengths.  If skipjack is a common species, you can drop from all fish to a subsample of 20-50.  
· You should measure all billfish & Atlantic bonito.  For other finfish, if there are less than 15, measure them all. Otherwise, take a subsample of 15-20/ species. 

· Measure all of the shark species listed here.  If there are other species, follow the rules for other finfish. 

Slide 26 Activity [30 minutes]
· Work in groups of 4 [split as needed]
· Assign two people to be the “winch operator” & two as observers. The winch operators will load the brailer. Start with one winch operator & observer and then rotate positions with the two who have been watching when instructed. The winch operator should try to bring up a variety of brail sizes while the observer must tally brailers as they are ‘coming on board’. 
Slide 27 Activity
Set start time=[enter time that module started]

Start pursing= [enter time close to activity start]

End pursing=[enter time close to activity start]

Slide 28 Activity
· Compare results for total catch estimates among groups. [write these on the board]  Everyone started with the same catch.  Why might there be differences? 

· Compare percentage for predominate species counted in catch composition. [write these on the board]  Everyone started with the same catch.  Why might there be differences? What sample type did you use? 
Matrix of info for board


	Group #
	Total Catch
	% predom. Spp [count predom / count total]
	Sample type

	
	
	
	

	
	
	
	


Slide 29 Summary
· How can data from the Set Information & Catch Composition form can be used?

· Describe the preferred method for estimating total catch [brail tally]
· Explain 2 methods of catch sampling

· List 5 species that are a priority for lengths.  What types of lengths are needed for tuna? [straight fork length] Sharks? [straight total length] Swordfish? [lower jaw to fork OR eye to fork – depends on program]
Activity Handout – Purse seine – Sampling 
Name(s) 
	
	

	
	


What you need: pencil, blank piece of paper for recording raw data, Set Information & Catch Composition form, sample description form to describe sampling procedures, “purse seine” full of fish, brailer, bin to put unload fish into, a smaller bin to hold sample, thumb counter (to tally # brails between samples), calculator
Assign two people to be the “winch operator” who loads the brailer & two observers – start with one set of people and when instructed, rotate positions with the two who have been watching. As the winch operator, try to bring up a variety of brail sizes while the observer
For this activity, you will complete the Set Information and Catch Composition form, complete the sampling description handout and answer the questions at the end of page 2. 
Here’s what you know in advance: 

Observer code: Z999
Vessel code: ABC123
Trip ID: 425
Set No: 7
Float. Object / Sighting No: 1 / 3
School Association = Floating object
Detection = floating object

Times are on slide in front. The rest you record once you start brailing.
The captain estimates there’s 40 tons in the net and it will take ~ 40 scoops of the full brailer to empty the net. Your brailer capacity is 1000 kg.

 Since you know not all brailers are full, you estimate there will be 45 brailers brought on board. Take 10 minutes to discuss & document your sampling strategy including which sampling type and how you will choose brailers to sample composition.  The instructor will tell you when to start brailing.  
Tally all species in your sample and use the average weights in the key below to fill in the individual sample weights and total sample weight. Only the tunas were retained.  Protected species were discarded fur to regulations and all other species were discarded because no one would buy them.
Key to “species”:
	In brail
	Spp to record
	Average weights (kg)

	Red bead
	Yellowfin tuna
	12.3779824

	Blue bead
	Bigeye tuna
	35.75

	White bead
	Skipjack tuna
	3.830517

	
	Bullet tuna
	1.21698

	
	Swordfish
	15.19677

	Big blue button
	Blue shark
	6.8752

	
	Shortfin mako shark
	14.9642

	
	Ocean sunfish
	145 

	
	Green turtle
	12.5


Questions:
1. List the species you would have collected lengths from given this sample and describe (on the sample description form) how you might have selected these fish.
2. Did you notice any sample biases? If so, explain further.

3. What was the most challenging aspect of this activity?

Sampling Description

Briefly describe the flow of fish:

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Please describe each element of your sample design at each level of sampling.

1. Haul-level Sampling:

Population:___________________________________________________________

Haul selection: ________________________________________________________

____________________________________________________________________

2. Within Haul Composition Sampling:

Population: __________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit):  ________________________________________________________

____________________________________________________________________

____________________________________________________________________

Expected number (range) of sampling units in population: _____________________

____________________________________________________________________

Random numbers generated by: __________________________________________

Sampling Method: ______________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.):  _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

3. Sexed Length Samples / Sub-set samples for species ID / Average weight:

Population:___________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit): _________________________________________________________

____________________________________________________________________

Expected number (range) of sampling units in population:  ____________________________________________________________________

____________________________________________________________________

Random numbers generated by: _________________________________________

Sampling Method: _____________________________________________________

____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.): _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

4. Specimen Samples (age, maturity, sexed length-weight, etc.):

Population: ​__________________________________________________________

Sampling Frame Type (spatial, temporal, other) and Units (include typical size of sample unit): _________________________________________________________

____________________________________________________________________

Expected number (range) of sampling units in population: _____________________

____________________________________________________________________

Random numbers generated by: __________________________________________

Sampling Method: _____________________________________________________

____________________________________________________________________

____________________________________________________________________

Describe any factors that affected your random sample (e.g. sorting, limited access, etc.): _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

NOTES TO INSTRUCTOR

Prior to class: 

· Set up sampling kits for sampling. Decide how many bins of fish you need then set up bins with the following ratios of objects. 

	Percent
	Spp to record

	87
	Yellowfin tuna

	0.5
	Bigeye tuna

	2
	Skipjack tuna

	4
	Bullet tuna

	1
	Swordfish

	3
	Blue shark

	1
	Shortfin mako shark

	1
	Ocean sunfish

	0.5
	Green turtle


· Modify objects in  Key to Species in handout according to what was used for “fish”

In class: 

· You will need to set up the times slide prior to starting this module.  Then, you need to tell the students to start fishing and when to rotate jobs.  

