Lessen Plan Title: Sampling on Demersal longliners (Demersal LL part 2)
Trainer Name: 
Training Time: 2 hours [Activity 1 ~25 min, talk ~25, Activity 2 ~50 minutes, break ~10-15] 
Prerequisites: 

· Read Demersal longline chapter 

· Modules: Basic statistical concepts / random sampling, Basic Math/Geometry, Demersal LL Gear, MORE?
Audience:  West African fisheries observers
Equipment:   
· AV: LCD projector, computer, laser pointer, 
· Software: MS Power Point, MS Word, 

· Files: demersal_LL_sampling.ppt, 
· Other: hooks (variety of types/sizes), line material (examples of groundline, gangions), snaps, swivels, 

· Each breakout group will need: pencil, a blank Set & Haul Information and Catch Composition form, 2 handouts, tape measure or some sort of measuring device, practice gear examples (different sets for each group), 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
This module follows the gear description module for demersal longlining and will cover information needed for the Set and Haul Information form as well as catch composition sampling. 

Introduce speaker if he/she has not already presented
Slide 2
This module will focus on the first 3 data collection priorities – effort data, catch composition and biological sampling. Stock assessment scientists and fisheries managers need these data in order to monitor the health of fish stocks and make informed decisions regarding fisheries management.

Slide 3 Objectives:  By the end of this module, you will be able to:  
· List 8 elements on the Set & Haul Information form and describe how each is collected

· Define fishing effort

· Describe the catch composition sampling process for demersal longlining 

· List 3 pieces of equipment needed on deck for catch composition sampling

· Demonstrate your ability to select and describe one random sampling procedure

· Demonstrate your ability to complete the Set & Haul Information (incl. calculation of Total Catch) and Catch Composition forms

Slide 4  Set & Haul Information form
· The Set & Haul information form is where fishing effort is recorded. You will complete one form for each set. 

· Fishing effort is the amount of time a given quantity of gear is fished at a specific location. Scientists can use changes in catch rate as an indicator of the health of a given stock. In order to make comparisons over time or space or among vessels, the catch rate must be standardized because catch on a set with 100 hooks is not equivalent to catch on a set with 10,000 hooks. For longline fisheries, catch per unit of effort (or CPUE) is usually represented as number of fish caught per 1,000 hooks. Can you think of other units of CPUE?  [catch per day, catch per vessel, etc]
Slide 5
· As with all forms, there’s a place for observer and vessel codes at the top. 

· Pages are numbered consecutively throughout the trip. At the end of a trip, fill in the total number of pages on each form.  

· Each set is assigned a unique & consecutive set number. At the beginning of a trip, you can start at “1” or if the vessel completes a fishing logbook, it may be less confusing to use the same numbering system as the vessel (as long as it’s a number and consecutive)
· For each set, ask the captain for the intended target species. Although this will frequently be the same throughout a trip, it does sometimes vary. 

Slide 6
· On this form, there are a number of fields that need to be recorded for setting and several more at the end of the setting.  Record the date and time as well as position from the GPS at the beginning and ending of the setting process.  Begin set is defined as when the first hook goes overboard, end set is when the last hook is overboard.  
Slide 7
· Sometimes you will be sleeping during gear deployment or still on deck measuring fish when the last hook comes on board and will need to rely on the captain (or vessel log) for some of this information.  The column labeled “V/O” is where you should indicate whether these fields were directly recorded by you or the vessel personnel.  Record “V” for vessel and “O” for observer. 
· For setting, you may need to ask the captain for his average setting speed.  Otherwise, obtain it from GPS during setting. Record to the nearest tenth of a knot.
· Record average bottom depth in meters. Ask the captain or record from depth sounder. If you need to convert units (e.g., feet to meters), record conversion calculation in comments section. 

· If the gear is not set on bottom, ask the captain to estimate how far off bottom he is targeting or what he thinks his fishing depth is.  

· Enter code for any mitigation used during gear deployment. Options include: 

0 - None

1 -  Bird scaring line - single 

2 -  Bird scaring line - double 

3 -  Weighted branchline/gangion 

4 -  Weighted groundline 

5 -  Underwater setting tube/chute 

6 -  Moon pool 

10 - Other  - explain in comments. Use this code if more than one of the techniques was used and explain in comments.  

· Record the hauling dates & times. Begin haul is when the first hook comes on board and end haul is when the last hook comes on board.  

· There are several methods for estimating total catch. These will be discussed more fully in a few minutes.
· Circle F or R for the hauling direction.  Forward is defined as the same direction gear was deployed and reverse is the opposite direction as gear was deployed.  

· Check the box if any sort of seabird mitigation device was used during gear retrieval.

Slide 8
· In the Hooks, Gangions, Floats & Weights sections, “Type” refers to the Type number on the Gear Description form.  Do you remember what your hook types were in the previous exercise?  
· Hooks: Record the dominant hook type deployed for the set.  If more than one hook type is deployed in a set, make a note in the comments section about the approximate percentage of each hook type.
· Record the mean number of hooks attached per gear unit or section.  Count at least 20% of the gear units and calculate an average.  If the counts are highly variable, you’ll want to count & calculate a new average once per week.
· Record total number of sections deployed. Ask the captain or crew if you aren’t monitoring gear deployment.  You may want to spot check this count periodically as gear is being hauled to verify the total count.  

· Record total hooks set.  Can anyone tell us how to calculate this number?  [Hooks/section* total sections]
· Record the total number of hooks hauled (or retrieved).  Unless gear is lost, the number of hooks set is usually the same as the number hauled.  Alternatively, you could tally missing hooks as gear is hauled and subtract the number missing from total hooks set. 

· Record number of hooks tended and rebaited during soak time.  This is an unusual practice but if it is occurring we’d like to document it.

· Record hooks monitored – this should equal number of hooks in your species composition sample
Slide 9
· Record the dominant gangion type deployed for the set.  Record gangion length and average distance between gangions (in meters). You may need to measure the hook spacing for 20-30 hooks to calculate an average. 

· Record the total weight of any weight attached to the gangion (this is different than weight added to the groundline) and may be incorporated into the swivel(s) or added separately.  Make a note where the weights are located (e.g., 30g swivel between material type 2 and 3 and 30g weight attached 20cm above hook).  
Slide 10
Record the type of floats and weights attached to the groundline and note the approximate distance between them in meters. You may need to ask the crew or estimate by counting hooks between weights and multiplying by the distance between hooks.
Slide 11
· Record the approximate weight of each species or species group of bait used for the set.  Ask the crew or monitor the number of boxes of bait used by species.

Slide 12
· Indicate the condition of the gear at the completion of the haul by recording the most appropriate code:  Detailed definitions are in the manual.
· If the groundline parted during gear retrieval, circle Yes & make notes in comments regarding parting time and when gear hauling resumed. 

· Circle Yes or No for whether any gear was lost during this set?   If yes, make notes in the comment section.

Slide 13
· Circle the predominant type of light device attached to gear. If more than one type, make a note in the comments. 

· Record the total number of light devices attached to the gear. 

· Record the color code and approximate percentage of each color deployed. For example, Code 2 – 50% and Code 8 – 50%.  Note that percent recorded must sum to 100%.  If you have issues differentiating color, ask the crew to assist you.

Slide 14
· Check the appropriate box for any additional items attached to the gear. 
Slide 15 Total Catch Estimation
Total catch must be estimated for every set.  There are four options on demersal longline vessels: 

· Weigh entire catch (method 1) – If catch is extremely small, you may be able to weight the entire catch. Method 1is unusual.
· Captain / vessel estimate (method 5) – Use the captain’s estimate only if you are unable to use methods 1, 6 or 7.  

· Use the Catch / effort ratio, method 6, when you are unable to sample a set.  Use the tally sample from similar sets to estimate the total catch in an unsampled set using this formula.  

(Σ Sample weights from similar sets / Σ Tallied hooks from similar sets ) * Total hooks in unsampled set
Similar sets may be defined by similar areas, depth strata, and/or time. 
· Use the Catch / effort ratio, method 7, for sets you are able to sample for catch composition. Divide the sample weight by number of hooks sampled and multiply by total hooks in the set

If a method other than the above is used, record as method 9 and explain in comments
Slide 16 Go to Activity #1 [15 minutes]

Activity #1: Set & Haul Information form practical

· Groups of 2

· Using the packets that we’re handing out now, complete the Set & Haul information form

Slide 17-18
· Review answers (10 minutes)
Break [10 minutes]

Slide 19 – Catch Composition
Demersal longline vessels may 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 sets to sample for species composition.  In general, if there are 1-2 sets 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 sets per day, use RST#2.  Once you start using one RST, we would like you to continue using the same table. Before the trip begins, it will be good to discuss with the captain how many sets he typically makes per day and plan which table you will be using.  

Slide 20 – Catch Composition
The standard catch composition sample type for demersal longline gear is the tally sample since the catch comes on board individually and the number of fish may be easily counted.  When tally sampling, observers count all individuals by species (or lowest taxonomic group possible) as they are brought out of the water. The count ( or tally) is then multiplied by the average weight of fish to obtain the estimated weight of each species in your sample.  You will weigh fish during the non-tally periods. However, before you begin sampling you need to determine how much and which sections of the set you will sample (tally) and determine where you will tally and weigh fish.
At minimum, 1/3 of a set must be tallied, 1/2 would be ideal.  There should only be one sample size for the tally sample. That is, you will tally all species, both retained and discarded, during the tally sample. 

Slide 21 – Catch Composition
If less than 100% of a set is going to be tallied, a random sampling frame must be designed (see also section 3.6). What are the four options for a random sample frame?
· Systematic spatial  with a random start; 

· Random spatial 

· Systematic Temporal and
· Random Temporal 

Fixed-gear vessels routinely set over of a depth gradient or across different bottom types. This means the catch can vary significantly along a set. The best way to account for this variability is to use a systematic sampling frame and the systematic spatial frame with a random start is the preferred method.
Slide 22 – Catch Composition form
Demersal longline 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 demersal longline, the Mixed? Field will always be No.
Slide 23 – 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.  

Slide 24 – Catch Composition form
Sample size is the number of hooks sampled.
Slide 25 – 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. You will need to ask the crew to retain the uncommon species for you while you tally and coordinate their storage as well.
· 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.  For species that are common, you won’t have enough storage space to collect them while you tally. Rather, you’ll collect these fish during your non-tally period.  
· Finally, sometimes fish fall off or are just too big to bring on board and you’ll need to estimate their weight.  Make a note in the comment section when this occurs. 

Slide 26 – 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.  

 This can be calculated using a tally of fish retained in your composition sample.  For instance, if there was 1 damaged catfish in your sample out of 10 catfish (and they were all about the same size), you would record 90% as percent retained. How did I get this number?  [9 of 10 retained or 90%]
Slide 27 – Catch Composition form
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 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 28 – Activity  2
· Questions on catch composition sampling / random sampling or the form? 

· Activity #2 

· Groups of 2

· Assigned a sample type

· Design how you will sample a set with 12 gear units of 50 hooks

· Tally sample & complete Catch Comp form 

Slide 29 – Activity  2
· Did you have any trouble keeping up with the tally? 

· What were your total catch estimates?

· How does it compare to actual total weight of 816.49 kg?

· Why do you think there are differences? 

Slide 30 – Summary questions: Review the main objectives – interactive questions w/ class
· List the elements on the Set and Haul Information form and describe how each is collected

· How is fishing effort defined?

· What are four ways to collect a random sample?

· Describe the catch composition sampling process for demersal longlining 

· What gear is needed on deck for catch composition sampling



Information for Set & Haul Form [Activity #1]
Show all calculations in the comments section

Your observer code is Z007 and you are aboard the f/v Rainy Days (code SLE005).  This is trip 24, set 75. The captain tells you the target is for sharks.
The first hook goes in the water at 5:30 a.m. on October 12, 2010. You record the start set position from the GPS as 10 º 27.32N and 8º 22.998 W.  Setting speed was 6.2 knots and gear was set ~3 meters above bottom which averaged 34.6m. 
You used the vessel’s logbook for the end set and begin/end haul. The information is as follows. 

End set: 6:30 a.m on the same day at 10 º 47.88N and 8º 12.000 W.
Begin haul: October 12, 3:19 p.m., End haul: 6:45 p.m. You tally sampled the haul (total sample weight was 1,395.67 kg and you subsampled 20 sections.  You did not observer any set mitigation but the vessel used a boom w/ heavy line to protect the hauling area from seabirds. The haul was in reverse.
The captain told you there were 50 sections deployed.  Upon gear retrieval, you subsampled 10 sections and counted all of the hooks as follows:  58, 58, 59, 61, 60, 57, 60, 60, 61, 63.  No hooks were tended, rebaited or lost.
You measured 30 gangions which were spaced 1.0 m apart. 

	0.4m
	0.41
	0.39
	0.41
	0.4
	0.41

	0.41
	0.41
	0.38
	0.39
	0.38
	0.4

	0.4
	0.41
	0.41
	0.39
	0.38
	0.39

	0.38
	0.39
	0.39
	0.41
	0.4
	0.41

	0.38
	0.4
	0.4
	0.41
	0.41
	0.38


No weights were added to the gangion or floats added to groundline.

Weights were added to the groundline at 5.25 kg per 100m.  

There were no problems hauling the gear and no gear was lost. No additional devices were added to the set. The crew used 300 kg of squid for bait. They did not attach any lights or other gear. 
 Activity Handout – Demersal Longline – Sampling [Activity #2]
Name(s) 

	
	


What you need: pencil, blank Catch Composition form, sample description form to describe sampling procedures, calculator

Gather in groups of two. 
For this activity, you will complete the Catch Composition form, complete the sampling description form and calculate a Total Catch estimate. You will be handed card with the proportion to sample as well as the sample frame to use (e.g. Spatial Systematic, Spatial Random, Temporal systematic & Temporal Random).  

Here’s what you know in advance: 

Observer code: K95969
Vessel code: CTR987 
Trip ID: 44
Set No: 19
The set has 12 gear units. Each gear unit has 50 hooks. Each gear unit takes ~ 1 minute and 40 seconds to haul. Rotate tally positions at the end of the 6th gear unit.
Tally all species in your sample (which will appear on the screen) and use the average weights in the key below to fill in the individual sample weights and total sample weight. Only the fish and sharks are retained.  Protected species were discarded fur to regulations and all other species were discarded because no one would buy them. Use the following actual species & weights for the purpose of filling out the Catch composition form. 

	Shark  (Alopias spp – thresher shark unid) 
	10 @ 64.75 kg
	Purple body [Balistes 
carolinensis – Grey triggerfish] 
	45 @ 96.5kg

	Stingray (Dasyatis pastinaca – Common stingray) 
	24 @ 22.87 kg
	Redfish [Arius heudeloti – smoothmouth sea catfish ] 
	50 @ 145.13 kg

	Flatfish [Cynoglossidae – tonguefish unid] 
	35 @ 28.46
	Octopus unid  
	12 @ 9.5 kg

	
	
	Snail unid 
	20 @ 3.9 kg

	Flying fish (Parexocoetus brachypterus - Sailfin flyingfish) 
	 27 @ 18.75
	Starfish 
	 15 @ 7.23 kg


Take 10 minutes to decide how you will sample & get ready to start tallying.  There is a sample tally sheet on the next page with the symbols that you will see.  Also, there will be a symbol like this, [image: image1.png]


, for individuals that are dropped. 
	Shark  [image: image2.wmf]
	Purple body [image: image3.wmf]

	Stingray [image: image4.jpg]Dasyatis margaria (Gnther, 1870)





	Redfish 
[image: image5]

	Flatfish [image: image6.wmf]
	Octopus [image: image7.wmf]

	Empty hook [image: image8.wmf]
	Snail [image: image9.wmf]

	Flying fish [image: image10.wmf]
	Starfish [image: image11.png]





Calculate the total catch estimate using your tally sample. 

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

Create cards with 4 different sampling frames (Spatial Systematic, Spatial Random, Temporal systematic & Temporal Random )   and four different sample proportions (3/12, 4/12, 5/12 and 6/12). If you only want 2 sample proportions, try the ones in bold. 

Have observers switch positions after gear unit #6.
Collect Activity sheet & provide feedback for the next day.  Check all calculations, verify spp codes, etc.

	Shark  (Alopias spp – thresher shark unid) THR
	10 @ 64.75 kg
	Purple body [Balistes 
carolinensis – Grey triggerfish] TRG
	45 @ 96.5kg

	Stingray (Dasyatis pastinaca – Common stingray) JDP
	24 @ 22.87 kg
	Redfish [Arius heudeloti – smoothmouth sea catfish ] SMC
	50 @ 145.13 kg

	Flatfish [Cynoglossidae – tonguefish unid] TOX
	35 @ 28.46
	Octopus unid  OCT
	12 @ 9.5 kg

	Empty hook 
	
	Snail unid (GAS)
	20 @ 3.9 kg

	Flying fish (Parexocoetus brachypterus - Sailfin flyingfish) PXB
	 27 @ 18.75
	Starfish STF
	 15 @ 7.23 kg


For discussion, put a matrix something like this on the board to compare

	Sample frame


	Proportion tallied`
	Total catch estimate
	What was predom. Species?

	Spatial Systematic
	4/12
	
	

	Spatial systematic
	6/12
	
	

	Random Systematic
	4/12
	
	

	Random systematic
	6/12
	
	

	Temporal

Systematic
	4/12
	
	

	Temporal

systematic
	6/12
	
	

	Temporal

Random
	4/12
	
	

	Temporal

Random
	6/12
	
	

	
	
	
	


[image: image12.wmf]