
Lessen Plan Title: Trawl – Catch composition sampling – Part 3 of 3 for trawl
This lesson is intended for training fish, shrimp or both depending on local gear/fisheries. If training is only on one, hide slides as appropriate.
Trainer Name: 

Training Time: .75 presentation + .5 for activity answers = 1.25 hrs
Prerequisites: 
Read both trawl chapters in the manual; 
Modules: Vessel Information; Fisheries management & stock assessment (overview); Trawl – Gear description (part 1); Trawl – Total catch estimation & effort (part 2); Random sampling (esp haul selection & documenting sampling procedures)
Audience:  West African fisheries observers
Equipment:  (include associated file names (e.g. ppt))
· AV: LCD projector, computer, laser pointer, 

· Software: MS Powerpoint, MS Word, 

· Files: LP_trawl_catch_comp.doc, trawl_catch_comp.ppt, 
· Gear: pencil, calculator
· Activity: Species composition sampling including a blank form
Detailed text associated with ppt presentation. 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 – 
This next module will focus on species composition sampling methods and the catch composition form. 
Introduce speaker if this is the first time he/she has presented

Slide 2 – Catch composition sampling is your second priority on trawl vessels.  We may cover some of the length-frequency sampling here as well.  
Slide 3 – Objectives 

By the end of this module, you will be able to…

· List 4 things that can effect species composition sampling

· Demonstrate ability to select & describe appropriate sampling method 

· Demonstrate ability to complete the Species Composition form

Slide 4 – Effects on Sampling
Although vessel characteristics and target species make the fleet diverse, sampling protocols are consistent for all trawl vessels. However, there are a number of vessel characteristics that influence catch sampling. These include: 

· Vessel size – The size and layout of a vessel is often a limiting factor when sampling. A vessel with a small deck may not have enough deck space to hold all discards. Therefore, the vessel may sort the discard directly out a scupper, over the side or down the stern ramp. On small vessels, observers may not have a designated sample area or a sample area with much space. 

· Duration of tow – Tow duration can vary greatly. If a vessel is making long tows, over 3 hours, you will have plenty of time to sort and weigh samples. Observers on vessels that haul every hour have a limited amount of time to complete sampling duties. 

· Size of total catch – Vessel size and size of total catch are related. Problems are created when a small vessel has a large tow because there is very little room for the work up of samples. It can also create a dangerous working environment. 

· Composition of tows – Most tows encountered will have a large diversity of species. This is not necessarily a problem for experienced observers that are able to identify species quickly. However, the species composition of the tow will affect the sample size. If the vessel has a codend full of tiny juvenile fish, it may be necessary to reduce the sample size.
· Sorting technique of crew– Each vessel will have a unique sorting method. Talk with the crew prior to the first haul to discuss what they retain/discard, their sorting process & the best way to collect the samples without completely getting in the way. 
Slide 5
Trawl vessels make multiple sets per day. Section 5.2 in the manual and the Observer Logbook fully describe how to use the Random Sample Table to select hauls to sample for species composition.  In general, if there are 1-2 hauls per day, you will sample all of them. If there are 3-4, use RST #1 in the Observer logbook and if there are more than 5 hauls per day, use RST#2.  Once you start using one RST, we would like you to continue using the same table. What are the exceptions to changing RSTs? You can’t keep up with sampling regime or vessel changes target/fishing style. When should you start thinking about which RST to use? Before the trip begins
You will have selected hauls to sample prior to the haulback so you know in advance whether you need to collect a species composition sample. 

Once you know a haul will be sampled for species composition, you must decide how much you can reasonably process before the next haul comes on board. This depends on the diversity of the catch and time before the next haulback.  For shrimp, this may only be 1 or 2 baskets of discard plus weights for all retained. For fish, this may be 5-10 unsorted baskets.  As you become more familiar with the species and the crew’s sorting process, you will be able to increase your sample size. 

Slide 6
Selection of the actual sample can be influenced by the method used to estimate total catch and whether or not the catch was sorted prior to sampling. We’ll use the flow chart from Figure 6-18 in the manual to explain the logistics in more detail.  

Let’s discuss an unsorted catch scenario first…If you put the entire catch in baskets and either weighed them all OR weighed a random subset, you will randomly select from these baskets for the catch composition sample.  Next you will sort the entire sample into smaller baskets by species or species group.  Regardless of whether or not you will collect lengths or other information from these fish, you will count & weigh each species or relevant group and estimate the proportion retained.  Ideally, the estimated proportion is based on the weight of retained divided by total weight for that species.
Slide 7

To show this a little more visually, let’s say there are 11 baskets of catch total.  You decide to sample 3 baskets. You choose 3 random numbers between 1 and 11 to select the 3 baskets now shown in orange.  Your sample size for this haul would be 71.1 and the sample type on the catch composition form would be 2 (unsorted random). 

Slide 8
If you use a bin or codend volume, you will have taken some baskets for a density sample.  Select all or part of the density sample, sort into smaller baskets or piles by species or species group. Count, weigh & estimate retained as described in the previous slide.  
Slide 9
If the catch was sorted in advance of sampling which will be normal on shrimp trawl vessels, your sample is divided into 3 parts.  First, you will need to weigh (or monitor the weighing of) all the retained catch by species (or lowest taxonomic group possible) and record under sample type 3A.  Occasionally, it will be impossible to separate all of the retained fish to the species level.  If the vessel has a ‘mixed fish’ category, you will need to subsample these fish to the species/group level as well.  For example, let’s say a vessel retains 6 baskets of mixed fish species. You should get weights for all of the baskets but you can subsample 2 baskets for the composition of the mixed category.  You will sort & weigh the mixed fish sample to the species/group level and record as sample type 3B.  
Finally, you should randomly select a few baskets of discards for species composition. Sort & weight this sample and record as sample type 3C.  

Slide 10
For example, let’s say there are 8 different species retained (Spp A through H) and you count & weight them as part of your sample.  The crew may assist you with the counting (or you can take a weight sample to get an average weight and use this to estimate the count). Sample type 3A = 170 kg. 
The crew had also retained 5 baskets of mixed species fish.  You select a random number between 1 & 5 to pick a basket in order to sample the composition of the mixed category.  Sample type 3B is 23.4 kg of the total 106.7 combined mixed basket weight.  You need to record the total weight of the non-sampled baskets. 

The remaining catch fills 8 baskets.  You decide you only have time to sort through 1 basket so you select a random number between 1 & 8.  Sample type 3C is 24.3 kg of the total 180.2 discard weight.  You need to record the total weight of the discard baskets as well.

Slide 11
For some hauls, there will be more discards than you will be able to weigh.  In this case, you & the crew will fill baskets with unsorted discards and weigh a random selection of baskets (say 10) for average weights. Because you don’t know how many baskets there will be in advance, a systematic sample may be easier to execute.  In this case, we’ll choose a random start between 1 -3, say 2, and then weigh every 3rd basket thereafter.  Then count the remaining baskets as they are discarded.  There were a total of 28 baskets so multiply the average basket weight by the count to get an estimate of total discards equal to 700.93. This is fairly close to the actual.  
Slide 12
You will then randomly select a few baskets to use for the discard composition sample. In this case, we decide to use 2 baskets & select 2 random numbers between 1 & 9 – 1, 4.  The total discard sample weight is 47.0 kg and should be recorded as sample type 3C.
Slide 13
If any items / specimen such as large fish or big pieces of rubbish are removed prior to taking the catch composition sample, remember to include them in the total catch estimate and on the catch composition form as sample type 1 or 8.  Sample type 1 is used when you know this is the only item / specimen in the whole haul and sample type 8 is when you are uncertain whether this was the only one.   

Slide 14
Subsampling at all levels requires a random sampling frame. What are the four options for a random sample frame?
· Systematic spatial with a random start; 

· Random spatial 

· Systematic Temporal and

· Random Temporal 

We’ll focus on the first 2 since these will be the most often used on the trawl vessel you will be on. 

Slide 15
On page 12 of the Observer logbook, there is a standardized format for documenting your sampling methods.  In general, you will define your population, describe the sample frame type as well as the units, describe how random numbers were generated and describe the sample method for multiple sampling levels.  
Slide 16
Haul level sampling is fairly straight forward but let’s work thru a within haul sampling description based on the sampling examples provided thus far.  

· The population is defined as all individuals in the haul.  
· We used a spatial sample frame based on baskets. The mixed retained sample and discard sample were sorted into equal size baskets & then randomly selected for the composition sample.  

· The expected number of sampling units in population varied by sample type: For the sorted retained fish, all weights verified and counts were obtained from the crew; the mixed species retained catch was subsampled (usually 3-10 baskets total); discard catch typically filled 12-30 baskets 

· Random numbers were generated by: dice, Random number table 

· All of the larger fish & shrimp were sorted/weight by species and their weights were verified/recorded.  Smaller mixed fish and discards were subsampled for composition. For mixed fish retained sample, randomly select 1-2 baskets of 3-10 total for species specific assessment; for discard sample, randomly select 1-3 baskets of 12-30 baskets for composition sample. 

· Describe any factors that affected your random sample: For our hypothetical example 1-crew sometimes forgot to keep all discards and threw some things overboard as they were sorting; How would these be recorded on the Catch Composition form? [ST 1 or 8] 2-shovels are small so sometimes the larger discards get pushed around before they are eventually lifted into the discard baskets

Since some of you have been on trawlers, can you tell us how you’ve collected samples in the past?  

Take a little time to discuss if possible
Slide 17 – Catch Composition form
Trawl catch composition data is recorded on the generic catch composition form described in Section 5.4.  Like the other forms, the Catch composition has the usual header information.  For trawl, circle Yes if the catch from the sampled haul was mixed with a previous haul.  Otherwise circle, No. 
Slide 18 – Catch Composition form
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.  For trawl, the most typical sample types will be 2 (for unsorted samples) and 3 (for sorted samples). 
Slide 19 – Catch Composition form
Sample size is simply the sum of the individual weights for a given sample type.
Slide 20 – Catch Composition form
Weights may be determined in one of three ways: 

· If all fish in the sample can be weighed, then use the actual weights.  This may be the case when only a few of a given species are caught. 

· It is more likely that you will take an average weight sample of 20-50 fish and use the total weight divided by the average weight to calculate the sample number for that fish.  Alternatively, you can also count all of the individuals and multiply by the average to get a weight
· Finally, sometimes you will need to estimate a weight because a fish or object is too big for the scale. If you estimate any weights, make a note in the comments section of the Catch Comp form.

Slide 21 – Catch Composition form
Record the percentage of each species retained by weight. This includes all fish retained on board for sale or retained for crew consumption.  

 All fish recorded as sample type 3A & B are 100% retained and if recorded as sample type 3C, 0% retained.  Note that for trawl sampling, a species may have more than one line of entry if the sample species occurs in multiple sample types. 
Slide 22– Catch Composition form
If the  % 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 or more common on demersal longliners, the fish was dropped at the roller and unable to be retrieved.

	Other – make notes regarding other reasons for discard


Slide 23
Activity (instructions & staff needs): 
· Spit into groups (there are 5 sets of trawl catches – make group size as appropriate)
· As a group, create a sampling plan for a diverse haul and for sampling unsorted catch
· As a group, make measurements of either the bin or codend to estimate total catch. You are provided with a density
· As a group, sample according to the plan agreed to above. 
· Each of you will complete the catch composition form, sampling description template & total catch estimation calculation on the handout provided. You will work on the group portion in class and turn in the full assignment tomorrow
Slide 24
Summary or summary questions: Review the main objectives
· What are four things that can affect a catch composition sample?
· What is sample bias?
Trawl Catch Composition Sample – Activity

Name: 

What you need: pencil, blank Catch Composition form, sample description form to describe sampling procedures, calculator, ruler, bin or codend full of catch

Gather in groups to decide on a sampling strategy for unsorted catch, make measurements and sample for catch composition.  The catch is highly diverse.   Scale your measurements from 1 cm measured to 10cm actual.  

Each of you will complete the sampling description template and calculate a Total Catch estimate. 

Your Observer code: FS345, Vessel code: LIB9997, Trip #7, retrieval date: 5/17/11, Haul 45 was not mixed.  Average weights for the various types of ‘fish’ are listed at the end of the handout.
	Haul #:

Total catch WT:

	Total Weight Calculation



	Density Calculation

= 0.9875 mt/m3


	


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.):  _______________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

For the purpose of the catch composition form, use the following weights: 

	Fish
	Weight (kg)
	Retained/Discard

	red bead
	0.25
	Retained

	white bead
	0.8
	Retained

	yellow bead
	0.55
	Retained

	green bead
	0.4
	Retained

	sm white button
	0.05
	Discard

	foam (misc.  shapes)
	0.3
	Discard

	sm black button
	0.3
	Discard

	red button
	0.85
	Discard

	black faceted bead
	1.75
	Discard

	yellow buttons
	0.3
	Discard

	black puff balls
	0.4
	Discard

	large black button
	1.1
	Retained

	sparkly squares
	0.65
	Retained

	large white button
	1.5
	Retained

	big tortoise buttons
	4
	Retained

	black button
	5.4
	Retained

	green tri-bead
	2.75
	Retained

	orange tri-bead
	1.2
	Retained

	flower button
	10.9
	Discard

	shark/diver/whale/pirate
	40.1
	Discard
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