
Lessen Plan Title: Trawl – Total Catch Estimation & Effort – Part 2 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; Vessel Information module; Fisheries management & stock assessment (overview); Trawl – Gear description (part 1); Navigation (& other essentials such as sea state)
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_effort.doc, trawl_effort.ppt, 
· Gear: pencil, calculator
· Activity: Trawl effort/catch form hand out 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 – 
Total catch estimates and effort data can be used to determine the status of fish and shrimp stocks by complementing survey data.  Catch composition data may also be used to assess the impact of juvenile fish catch on the finfish stocks and determine the extent of sea turtle bycatch in Eastern Atlantic waters.
This next module will focus on total catch estimation methods and the catch and effort form. 
Introduce speaker if this is the first time he/she has presented

Slide 2 – Collecting effort information, especially accurate catch estimates, is your top priority on trawl vessels. 
Slide 3 – Objectives 

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

· Describe two methods to estimate total catch

· Determine when each method should be utilized

· Demonstrate ability to complete the Trawl Effort / Catch form 

Slide 4 – Total Catch Estimation - Methods
Total catch must be estimated for all hauls.  Method selection depends on the size of the haul and observer presence when the net is brought on board.  There are 5 total catch estimation methods employed on trawl vessels.    
1. When catches are small, you can weigh the entire catch before or after sorting. This method may be used more frequently on shrimp trawler where total catch equals retained plus discard weight;

2. When catches are moderate, you can weigh a subsample of catch, tally total baskets and extrapolate to total catch using average basket weight. For large shrimp catches, you may use a combination of weighing all retained catch and weighing a subsample for estimating total discard weight; 

3. For large catches, you may need to use a volumetric estimate using a bin or the codend;

4. At times you will be unable to be on deck when a net comes on board.  Use the ratio of catch and effort from similar hauls to estimate total catch. 

5. At times you may even record the captain/vessel estimate

Let’s discuss each a little bit more and in the order of difficulty. 
Slide 5
The easiest (and least desirable method) is the captain’s estimate.  There is no independent estimate made by you. You simply record the estimate made by the captain and recorded in the vessel logbook.  You would use this method only if you were not on deck and there are no similar tows to use for the catch/effort ratio method.  Can anyone describe what we mean by ‘similar’ tows?  [tows in similar area and similar depth strata using the same gear & similar retained composition]
Slide 6
If tows are similar, then the catch/effort ratio method can be used. This method uses the total weight of similar hauls and the total fishing duration.  
Slide 7
In this example, hauls 17-19 are similar.  The calculation is the sum of total weights divided by the sum of duration multiplied by the haul duration for the haul with unknown weight.  

In this case, the sum of haul weight is 2.53 and sum of duration is 800 minutes.  Next, multiply by 238 minutes. The result is the haul estimate of 0.75 mt.  Does everyone understand this calculation?  How about how the duration was calculated? [discuss as needed]
Slide 8
If you are on deck and are able to make an independent estimate. First evaluate the approximate catch size. Let’s say each basket can hold ~25 kg.  In the next example, we think the entire catch could fit into 10 baskets.  
Slide 9
You and the crew put all of the catch in baskets and weigh them prior to sorting.   Add all of the weights for the total catch estimate.  If you are sampling this haul, you would randomly select a few baskets to use for species composition. We’ll discuss random sampling in more detail in the next module.
Slide 10
Alternatively, it may be more efficient to let the crew sort the catch first. You would then record the weights (and counts) of all of the retained catch separated by species and then scoop all of the discard into baskets for an actual weight of discards. 

Slide 11
You would use method 2B if the haul is moderate in size – say 16 to 30 baskets. With this method, you would put all catch in baskets (filling to about the same level) and weigh a randomly selected subsample to calculate an average basket weight.  Then multiply the average basket weight by the total basket count to estimate total weight.  
Why do you think it’s important to fill the baskets to a consistent height?  [Minimize error or variation around the average basket weight so the calculation results in an estimate close to reality consistently]

Slide 12
Let’s look at an example – here we have 28 baskets of fish that were filled to similar heights.  When we randomly select & weigh the 10 baskets now shown in orange, we get an average of 25.38 kg and a total estimated weight of 710.64 kg.  The actual weight was 713.7 which is pretty close to our estimate.  

If the baskets had a wider range of weights, the variation of estimates around the actual weight would be much greater. 
Slide 13
Finally, if the haul is large, you can use a volumetric estimate to estimate total catch.  The basic steps are to calculate a catch volume, collect a density sample and multiply the volume by the density to get a total catch estimate. 
A volume can be obtained from the codend or from a bin that catch is stored in after it is dumped from the codend.  

Slide 14
Total catch is estimated by bin volume when all of the catch is dumped into one or more measurable areas on the deck or within holding bins below deck. Volumes are calculated using the length, width, and height of those bins. 

Bin volumes become problematic when the bin is full of water or you cannot get access to make measurements.
The basic steps include determining the appropriate shape of the bin, make the measurements and calculate the volume using the correct formula.  Common formulas are listed in Appendix 10. We’ll work through a couple of examples from the manual.  

Slide 15
The measurements for this rectangular bin are the length of 3.24 and width of 1.05.  The height was highly variable so we made multiple measurements and used an average height in the formula.  Can anyone remember the volume formula for the rectangular bin?  
Right, the volume = the length * width * height. In this case the height is replaced with average height.  A similar calculation could be used if the width or length were variable as well.  So in this case the volume is 1.411183 m3.  Estimated weight is calculated by multiplying the volume by a density.  If we calculate a density of 0.912 mt/m3, the estimated weight would be 1.29 mt.  Does everyone follow the steps of this calculation?  [if no, explain again]

Slide 16
Another common shape is the wedge.  Wedge volume is simply one half of the rectangular bin volume.  So for our example, ½ * a height of 1.2 * a length of 4.32 * a width of 1.47 = 3.81024 m3.  
You may need to combine multiple shapes to get a total volume.  

Slide 17
Codends tend to have even more complicated volume formulas than bins but an ellipsoidal solid is common in fisheries with big catches.  The volume formula for an ellipsoidal solid is pi (mathematical constant) * the short radius * the long radius * the length.  For the example, the volume is pi * 0.37 m (short radius) * 1.53m (long radius) * 4.2m (length) resulting in 7.47 m3.  
Slide 18
Like bin volumes, the basic steps for calculating a codend volume include determining the appropriate shape, making the measurements and calculating the volume using the correct formula. You should also be aware that nets can move & roll on the deck which is quite dangerous.  Get the crew’s okay before you enter the trawl alley to make any measurements.  
Measure the codend using actual measurements or reference points.  If you pre-measure the trawl alley in advance, you can save a lot of time.  Large codends are tricky and should be measured in sections.  

Slide 19
The density of fish should be calculated using a small container/sampling basket. Density is calculated by dividing the basket weight by the volume of the fish in the basket.  If more than one basket is collected for a density sample (and this is highly recommended for larger catches), divide the sum of weight by the sum of volume to get density. If you use the same basket type, you will save time by filling to the same height so that the basket volume is standardized. Then all you need to do is collect the weights.

Density = Weight (mt) / volume (m3) = Σ basket weights / Σ basket volumes

Go thru example & ask if they follow the calculation. Note that the weights were given in kg & the sum needed to be changed to metric tons. 

Slide 20
Regardless of whether you used a bin or a codend, the total catch estimate is calculated by multiplying the volume by the density. 
All calculations should be made in the observer logbook. There is a section specifically for these calculations. You should record all original measurements as well as a diagram of any standard measurements that you used. 

Slide 21
The removal of catch prior to sorting (or the observer even coming on deck) can be an issue for both total catch estimation and species composition sampling.  Make sure the crew knows in advance that they need to keep everything on board until you see it.  This includes protected species, large fish and other rubbish.  If they do want to get it off the boat quickly, try to record the number, species, weight (or estimated weight). Include any presorted catch in the total catch estimate and on species comp form for sampled hauls.  
Slide 22 –
Before we move on to a practice activity for calculating catch estimates, we’ll go over the trawl effort / total catch form.  An entry is made on this form for each non-fishing day and for each haul made during the trip regardless of whether the haul was sampled for species composition.  Note that for each haul, there are fields for the start and end date/time, position and depth.
Record your observer code, the vessel code & trip ID as usual. The pages are numbered consecutively for each trip.

Record haul numbers sequentially for the trip. You can start at “1” or use the same numbering system as the captain but you must include hauls with zero catch. Enter “0” for all non-fishing days and enter a time and position for this day. 

Record how many nets were fished during a haul. For finfish, this will typically be “1”. For shrimp this excludes the try net. 

Record the appropriate code for gear performance – the codes are listed in the manual and on the form itself.  

Check the “sampled” box if a catch composition sample was collected for this haul

Record the intended target species: S – Shrimp or F – Fish

For the dominant substrate, you will likely need some input from the captain. The options are
     M – Mud

     S – Sand

     R – Rocky 

     C – Corals

     CM – Corals and mud

     CMS – Corals, mud and sand
Slide23
Record start and end date and time for each haul. The start and end are recorded on separate rows. If non-fishing day, enter date in the start row only.
Slide 24
Can anyone tell me when the fishing time begins? [when net is at the fishing depth] How about when does it end? [when net starts coming up from fishing depth]

Slide 25
Record latitude and longitude for both the start and end.  Where do you get this information? [vessel’s GPS or captain ] What does the “N” stand for in the Latitude N/S column? [that the position is North of the equator]
Record the bottom and fishing depths for both the start and end of each haul.  

Record O if the YOU independently recorded time, position and depth information from the appropriate device.  Record V if the information was obtained from a vessel’s fishing log or the captain
Record the dominant sea state during this haul. Sea state definitions are further explained in Appendix 12 of the manual
Record the average towing speed (knots).
Record the Catch Estimate for total catch in metric tons as well as the method used. 

Slide 26
Activity (instructions & staff needs): 
You’ll each turn in a completed form and logbook pages but you can discuss among yourselves.  You can take 15 minutes in class and finish the rest as homework.  It’ll be due tomorrow when we start class.  Once we have a change to look at your answers, we’ll review them as a group.
Slide 27
Summary or summary questions: Review the main objectives
· What are the 2 types of volumetric catch estimates?  When should a volumetric estimate be used? 

· When should you weigh a subsample of the catch and extrapolate to the total basket count? 

· How do you estimate catch if you were asleep during a haulback? 

· True or false – Make an entry on the trawl effort and total catch form for sampled hauls only. [false]
Slide 28-31

Answers to activity

Activity –Trawl Effort / Total Catch form 
Name:  

Complete the blank Trawl Effort / Total catch form and attached logbook pages using the following information. 
You board the Observer code: FS345, Vessel code: LIB9997, Trip #7

Your vessel is fishing with a single Crimond Nova Demersal trawl net deployed from the back of the boat and targeting bottom fish. Fishing depth was always 5m above bottom. 
You board the boat at noon in Freetown (N8° 29.75 W013° 27.4) on 5/16/2011. 

The first tow started on 5/16 at 2245 and finished the next day at 0215.  There were some issues with the warp and the net hit hard on a very rocky bottom.  The net was ripped and had to be repaired.  You recorded the start and end position as N7° 46.35 W14° 8.75  and  N7° 44.74 W14° 5.78, respectively.  Start depth was 150 m and end depth was 100m.  The weather was a little choppy (sea state ~4).  Towing speed was consistently 2.3 knots and you use the captain’s estimate of 1.00 mt.  

The weather started to come down for the second haul and the net was mended with no further problems.  The second tow was also on rocky bottom.  You decided to take advantage of the down time to get some sleep. The captain woke you 30 minutes before the haulback at 0957.  He wrote down the following ‘start’ information for you: time=0730;  N7° 45’21” W14° 9’20”; bottom depth 120m, speed=2.3 knots.  Because the vessel is new and the first tow was a mess, you decide not to sample this one and work on species ID and watch which species/size ranges are retained.  You’ll make a sampling plan after watching a real tow.  However, because you’re awake, you do record the end position at N7° 43.81 W14° 6.50 and end depth at 115 m. You eventually use hauls 3-5 for a catch/effort ratio estimate for total catch.  
The 3rd haul which you decide to sample was on sandier bottom and started at 1023. The initial bottom depth was 150m and ended at about 225m.  You also recorded the positions at  N7° 43.04 W14° 6.66 and N7° 45.17  W14° 10.15.  The haulback began at 1450. Sea state remains at ~3 and tow speed slowed a bit to 2.2 knots. This haul was moderate in size. You estimate you could fill 25-30 baskets.  You decide to get the crew to shovel everything into baskets and weight 10.  The weights are: 26.3 kg, 23.2 kg, 24.6 kg, 24.1 kg, 23.6 kg, 25.8 kg, 24.9 kg, 23.8 kg, 24.1 kg, 23.3 kg.  The actual basket count was 32.  
You were still on deck when the 4th haul went into the water so the captain recorded some information for you. time=1525;  N7° 46’51” W14° 11’17”; bottom depth 172m, speed=2.3 knots, sea state 3, sandy bottom.  The method of weighing / counting baskets of unsorted catch created a lot of extra work for the crew. You decide that this time, you’ll let the crew sort first. Then you’ll weight all the retained and subsample the basket weights for discard.  This haul ends at 1902 at 195m depth. You record the position: N7° 51.23  W14° 13.74.  The total retained weight was 347.3 kg and there were a total of 14 discard baskets with an average weight of 25.3 kg/basket. 
Haul 5 was also on sandy bottom.  It’s after dark but you’re committed to sampling the next 2 tows.  The start & end times are 2117 and 0041 (on May 18).  Start position was N7° 51.54  W14° 13.56 and initial depth was 161 m. You also record the end information as: N7° 54.50  W14° 14.78 and 198 m depth The weather has come down even more to sea state 2 and tow speed is the usual 2.3. The catch was small so you weighed it all before sorting. Basket weights were: 24.3 kg, 22.2 kg, 24.6 kg, 25.1 kg, 25.6 kg, 24.8 kg, 23.9 kg, 22.8 kg, 24.1 kg, 22.3 kg, 25.2 kg, 25.4 kg, 25.7 kg, 23.5 kg. 
Haul 6 was on fairly muddy bottom and it was clear this was a very different tow when it came up.  The codend was full of mud and invertebrates mixed with a few fish.  You decide a codend estimate is the best way to go.  You record the start information as 0130, N7° 55.40  W14° 15.12 and 216 m and end info as 0716, N8° 03.09  W14° 15.22 and 224 m.  You use the formula for an ellipsoidal solid.  The dimensions were: length=3.75m, diameter 1=2.15m, diameter 2= average of 1.0, 1.1, 0.8, 0.8m.  Using the basket dimensions in the manual (Section 6.6), your density weight samples were: 25.6, 24.8, 26.8, 25.5 KG.  
There was no more fishing on May 18. Recorded a position around 1300 of N8° 4.93  W14° 16.0
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