Lessen Plan Title: Pots/Traps - fishing procedures, gear, effort & total catch estimation (Pots/traps part 1 of 2)
Trainer Name: 
Training Time: 1.25 hours  (75 minutes)
Prerequisites: 

· Read Demersal & Semi-pelagic longline chapter 
· Modules: Navigation, Basic Math/Geometry, Vessel Information, Trip Information, Pelagic longline LPs (optional);  MORE?
Audience:  West African fisheries observers 
Equipment:    
· AV: LCD projector, computer, laser pointer
· Software: MS Powerpoint, MS Word, FinalMedia Player (for .vob files), RealPlayer (for .flv file), 
· Files: traps-pots_gear_effort.ppt, LP_ traps-pots_gear_effort.doc, video?try downloading some of these http://www.youtube.com/user/zcr19#p/u/5/5SWW93Gx2Bo or a similar one psoted by the same person
· Gear: 
· Activity - Each breakout group will need: pencil, a blank gear description form, blank Effort/Total Catch form, calculator
Outline (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 module will focus on demersal pot fishing procedures and gear. Traps account for less than 5% of global marine fish catch.  In general, traps are designed to catch a very specific target and size range so there is minimal bycatch; however, the buoy lines pose an entanglement hazard for cetaceans
Briefly introduce the speaker if this is the first time he/she has spoken during the training.

Slide 2 - Objectives:  
Before we can discuss sampling on demersal longline vessels, you need to understand how pot fishing works and have a general knowledge of the various gear components.  Gear description data is important because it can lead to more efficient gear design in order to either increase target fish catch or decrease the catch of unwanted species.   

By the end of this session, you will be able to…
· Describe 3 components of pot gear 

· List 2 types of specialized equipment you may encounter on pot vessels

· Demonstrate your ability to complete the Gear Description and Total Effort / Total Catch forms
Slide 3 What is pot fishing? 

Traps, also known as pots or baskets, are another form of fixed gear that uses bait to attract and catch fish. Like demersal longline fishing, traps are typically fished on the continental slope.  
In this diagram, demersal fishing usually occurs at depths within the red box whereas much of the pelagic fishing occurs out in the “high seas” areas in the deeper blue. Land is to the left of the red box.
Slide 4 What is pot fishing? 

Traps are used to catch fish and invertebrates such as grouper, crab and octopus.  
Slide 5
Bait vary by target species but are usually some sort of smaller forage fish like mackerel, shad or squid

Slide 6
As stated earlier, one of the potential impacts of pot fisheries is the entanglement of cetaceans in the buoy line. 

Slide 7 - Data collection duties: There are 5 primary data collection priorities on pot vessels. By the end of training all of them will be covered. For now, we’ll focus on #5  - vessel & fishing gear characteristics – and #1 Estimating effort and total catch
Slide 8 – Gear components
The main components of trap gear are the buoy, buoy line and trap (Figure 9‑1). If they are set in lines, then there will also be a groundline (or mainline). The latter is termed pot longlining or longlining baskets.
Slide 9 – Gear components
Like demersal longline gear, gear markers are used to mark the location of the traps and may include buoys (floats), radar reflectors (highflyers), radio beacons, GPS beacons and lights.  

Slide 10
High flyers are a radar deflection device made of an aluminum diamond shape attached to the top of a pole. 

Slide 11
Traps consist of a rigid frame covered with netting or other enclosing material, have an opening with a funnel and sometimes have an escape mechanism for unwanted catch. Traps may also include a biodegradable section so that it stops fishing once the panel degrades. Bait is placed inside a bag or container inside the trap.  
Slide 12
Traps can be an infinite number of shapes but rectangular, conical or pyramidal are the most common. 
Slide 13
Vessels that are deploying large, individual pots may have a ‘pot launcher’

Slide 14
And all vessels are typically equipped with a hydraulic line hauler for gear retrieval. 
Slide 15 - How gear is fished
Gear deployment: The gear deployment sequence depends on whether the traps are set in a line or individually.  If in a line, deployment is similar to demersal longline gear starting with some sort of gear marker and buoy line followed by groundline and periodic traps.  If individually, the trap is typically deployed first, then the buoy line and buoy. 

Slide 16 - Gear retrieval: Traps are left in the water from several hours to a day.  Gear retrieval begins by locating the gear marker at one end of the set (if deployed in a line), then hauling it and the buoyline onboard. The groundline could be hauled by hand but more typically it is fed into a line hauler (block; Figure 9‑4) and the gear is pulled in mechanically. The rate at which traps come on board depends on weather, fishing depth, trap spacing and crew experience.  

Video?
Pots configured in longlines are typically deployed from the stern of the vessel.  An end buoy with a gear marker is deployed first followed by the buoyline, an anchor and then the groundline with pots attached at fairly consistent intervals. 
Play > 
Items to point out during video

Slide 17
The gear description form at the end of your handout has several sections which we’ll discuss once everyone has a form in hand.
· The gear description form should be completed once per trip
Slide 18
Complete the observer ID, vessel ID & Trip ID 
	Traps deployed
	Check appropriate box indicating whether traps were deployed individually or in lines.  If the latter, also record more information on the groundline material (e.g., synthetic fiber, cotton or other natural fiber) and diameter.  


	Trap shape
	Check the box that best approximates the shape of the traps used by your vessel.  If possible, measure a few traps to get an idea of their dimensions. Record dimensions to nearest tenth of a meter. 


	Trap materials


	Check boxes for the construction materials of the frame and covering 

	Funnel dimensions


	Measure the funnel dimensions and record to nearest hundredth of a meter

	Escape panel


	Circle Yes or No for the presence of an escape panel

	Biodegradable panel


	Circle Yes or No for the presence of a biodegradable panel

	Comments
	Include any additional comments about the pots in this section


The Set and Haul form is used to record the basic fishing effort parameters of all trap sets during observed trips (Figure 9‑6 contains an example). The information necessary to complete this form is obtained through direct observations and crew input. If an element is not available or applicable, leave the field(s) blank and describe the situation in the Comment section.  Make an entry for each non-fishing day.
	Set No. 
	Record the set number (unique and consecutive for each trip). Record zero (0) for all non-fishing days. 


	Several fields must be collected at the beginning and ending of each set and haul period.  See section 9.8 for more information on defining a set. It may take more than two hours to deploy and over six hours to haul (retrieve) a set. For each gear deployment, you will record four dates and times and two positions. 



	Date 
	There are separate columns for day, month and year. Record 2-digits in each column.



	Time (24-hr)
	Record time for each component using 24-hr notation (e.g., 8:45 a.m. = 0845 and 2:12 p.m. = 1412). Start and end setting times are defined when the first and last trap goes in the water, respectively.  Start and end hauling times are when the first and last trap comes back on board, respectively. 



	Lat-Deg
	Record degrees of latitude (2-digits) for start and end of the gear deployment. Start is where the first trap enters the water and end is where the last trap is deployed.


	Lat-Min
	Record the minutes of latitude (to hundredths of a minute; 4-digits)



	Lat-N/S
	Record N for all latitudes North of the equator and S for latitudes south of the equator. 



	Long-Deg


	Record degrees of longitude (3-digits).



	Long-Min


	Record the minutes of longitude (to hundredths of a minute; 4-digits)



	Long-E/W
	Record W for all longitude West of the prime meridian (e.g., 0º) and E for longitudes east of the prime meridian. 



	Bottom depth (m)
	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 or in the space below lat/long. 



	V / O 
	Record O if the observer independently recorded times and positions for gear deployment.  Record V if the information was obtained from a vessel’s fishing log or the captain.

 

	# Set
	Record the number of traps deployed.



	# Retrieved
	Record the number of traps retrieved. Sometimes traps are lost due to a gear malfunction or they simply could not be found.  



	Total Catch Estimate


	Record total catch to nearest hundredth of a metric ton. Record detailed calculations in the Observer Logbook. 



	Method
	Record the code for total catch estimation method used for this set. Section 8.7 describes these more fully.  Options include: 

1 – Weigh entire catch

5 – Captain / vessel estimate
6 – Catch / effort ratio (not sampled)

7 – Catch / effort ratio (tally sample)

9 – Other – explain in comments

 

	Sampled? 
	Check box if this set was sampled for catch composition. Otherwise, leave blank.


	Comments
	Use this section to describe any particulars that could not be codified from the available data element choices. If you run out of space, indicate that there are notes elsewhere (e.g., page X in Observer Logbook XE "Observer Logbook" ). 




Total catch must be estimated for every set.  There are four options on trap vessels: 

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

· Catch / effort ratio (method 6) – Use this method when you are unable to sample a set.  Use the tally sample from similar sets (i.e., similar area, depth strata, time) to estimated the total catch in an unsampled set.  

[image: image4.wmf]
(Σ Sample weights from similar sets / Σ Tallied traps from similar sets ) * Total traps in unsampled set

· Catch / effort ratio (method 7) – Divide the sample weight by number of traps sampled and multiply by total traps in the set

(Sample weight / Tallied traps ) * Total traps in set = Total catch

If a method other than the above is used, record as method 9 and explain in comments. 

9.1 Catch Composition and Biological Data

Trap vessels may make multiple sets per day. Section 5.2 and the Observer Logbook fully describe how to use the Random Sample Table to select sets to sample for species composition.  

Section 3.6 described random sampling but the next section will provide more detailed examples regarding how to subsample traps within each set. During the selected tally sample, all fish will be counted (tallied) to the lowest taxonomic level.  You will also collect fish to obtain weights and estimate the percent retained. Trap catch composition data is recorded on the generic catch composition form described in Section 5.4 and an example specific to traps is at the end of this section (Figure 9‑7).
9.1.1 Tally sampling

The standard catch composition sample type for trap gear is the tally sample for traps (ST=7) since the traps come on board individually and the number of fish may be easily counted.  When sampling, observers should count all individuals by species (or species group) in each trap you sample. The count is then multiplied by the average weight of fish (determined through weight sampling) to obtain the estimated weight of each species in your sample Flewwelling et al. 2002()
.  For bycatch species, where you weighed the actual number tallied in the sample, the weight recorded is the actual weight. However, before you begin sampling you need to define a set, determine the amount of gear in a set, determine how much and which sections of the set you will sample (tally) and determine where you will tally and weigh fish.
9.1.1.1 Defining a Set 

Regardless of whether gear is deployed as individual traps or in lines of connected traps, a set can be defined as a group of traps deployed at a similar time and in close proximity. For example, if your vessel deploys four lines of 10 traps each within a two hour time frame, you can declare this a set for purposes of your effort and sampling forms.  All the traps set together in a string, even those lost prior to retrieval, are included in the set.
9.1.1.2 Determining Amount of Gear in a Set 

In order to devise an appropriate sampling frame, you must determine the amount of gear in the set. Options include: 

1. Count traps while the gear is stored on the vessel. 
2. Count traps during gear deployment (the setting of gear). 

3. Count traps while gear is being retrieved on sampled hauls and ask skipper if any gear was lost. This can be extremely difficult, especially when you need to sample for species composition at the same time. 
You may need to coordinate with the deck boss and/or captain to determine an accurate number. 
9.1.1.3 Determining which sets to sample

If you are unable to sample every set for catch composition, use RST#1 to select which sets to sample.  See further instructions in Section 6.7.2 and the Observer Logbook.
9.1.1.4 Determining the Amount of Gear to Sample 

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 (e.g., tally all species, retained and discarded, during the tally sample). 
9.1.1.5 Randomly Selecting Gear to Tally Sample 

If less than 100% of a set is going to be tallied, a random sampling frame must be designed (see also section 3.6). There are four choices for designing a random sample frame: 

· Systematic spatial  with a random start (preferred) 

· Random (Non-systematic) spatial 

· Systematic Temporal 

· Random (Non-systematic) 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 the variability caused by setting across a depth gradient or different bottom types is to use a systematic sampling frame.

9.1.1.5.1 Spatial Sampling 

Spatial sampling is gear-based and involves randomly selecting sample units from the set to tally. Spatial sampling is ideal when gear consists of discrete units. A single trap makes an ideal gear unit.
Systematic Spatial Sampling with Random Start (preferred method) 
Instructions - Example in italics
1. Define population to be sampled -A set of 100 traps. 
2. Define your sample frame – Systematic spatial with random start based on individual traps. 
3. Define your sample units – a single trap. 
4. Number all the sample units in your sampling frame – Sample units (traps) numbered as 1-100 [image: image1.wmf]1
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5. Determine how many of the sample units you want in your sample (minimum of 1/3 of set). Decide you want to sample 1/3, so need to tally 33 or 34 traps. 
6. Divide the total number of sample units by the number of units you want in your sample. This gives you your value for “n”. n = 100/33.3 =3 
7. Randomly select a number between 1 and n. This will be the first sample unit in your sample. Use random number table to select a number between 1 and 3. Randomly select 2. 
8. Sample every nth unit thereafter. In this example the ‘sample units’ tallied would be 3, (2+3)…. (96+3). Traps sampled are indicated with the grey highlight below.
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11

21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

3

13

23

33

43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100


Random Spatial Sampling (Non-systematic) 
Instructions - Example in italics
1. Define population to be sampled -A set of 100 traps 
2. Define your sample frame – Spatial, based on a single trap as sampling unit. 
3. Define your sample units (# of gear segments in a sample unit may vary from haul to haul) – a single trap 
4. Number all the sample units in your sampling frame – Sample units numbered as 1-100
5. Determine how many of the sample units you want in your sample (minimum of 1/3 of set). Decide want to sample 1/3 (33 traps). 
6. Pick random numbers to choose which units to sample. In this example we used the random number table to select 33 random 2-digit numbers
7. Tally all fish in the randomly selected traps – Traps to sample highlighted below
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9.1.1.5.2 Temporal Sampling 

Temporal sampling is time based. In order to use this type of sample system you must know the approximate length of time it will take to retrieve a set. Temporal sampling may be more appropriate when gear units are not discrete sections. Examples of both systematic and non-systematic temporal sampling follow: 

Systematic Temporal Sampling with Random Start 
Instructions - Example in italics 
1. Verify the length of time needed to haul the set by asking the skipper or a crew member – Captain tells you it will take 6 hours to haul a string. 
2. Define population to be sampled – All traps on the string. 
3. Define your sampling frame – Systematic temporal, based on units of time. 
4. Define your sample units – 1/2-hour blocks of time (length of time that defines a sample unit may vary from string to string). 

5. Number all the sample units in your sampling frame – Sample units numbered as 1 – 12 (6 hours in ½ hour blocks; 1-30 min., 31-60 min. ….…331-360 min.) 
6. Determine how many of the sample units you want in your sample (minimum of 1/3 of set). Decide to sample 1/2 of the string = 6 sample units. 
7. Divide the total number of sample units by the number of units you want in your sample. This gives you your value for “n”. n = 12/6 = 2 
8. Randomly select a number between 1 and n. This will be the first sample unit in your sample. Use random number table to select a number between 1 and 2. Randomly select 1. 
9. Tally sample the first trap that is retrieved in the randomly selected time period and continue tallying each trap until the time period has ended. Begin tally sampling when crew starts hauling the set and sample until 30 minutes have passed and you come to the end of a skate. 
10. Note how many traps were tally sampled in each period so that you can calculate the total number of traps sampled for the set. (This number will vary.) 
11. Sample every nth unit thereafter. In this example the ‘sample units’ tallied would be 1, (1+2)…. (9+2), so the time segments sampled would be minutes (1-30), (61-90),…(301-330). 
Random Temporal Sampling (Non-systematic) 
1. Verify the length of time needed to haul the set by asking the skipper or a crew member – Captain tells you it will take 4 hours to haul a string. 
2. Define population to be sampled -All traps in the set. 
3. Define your sample frame – Non-Systematic Temporal, based on units of time. 
4. Define your sample units (length of time that defines a sample unit may vary from string to string) – 20-minute blocks of time
5. Number all the sample units in your sampling frame – Sample units numbered as 1-12 (4 hours in 20-minute blocks; (1-20 min.), (21-40 min.) ….…(221-240 min)) 
6. Determine how many of the sample units you want in your sample (minimum of 1/3 of set). Decide want to sample 5 of the 12 sample units. 
7. Pick random numbers to choose which units to sample. In this example generate 5 random numbers between 1 and 12 (the maximum sample unit number) to determine which sample units to tally. The numbers 3, 6, 8, 10 and 11 are randomly selected. 
8. Tally sample the first gear segment that begins in the randomly selected time period and continue tally sampling until the time period has ended and you have reached the end of a gear unit. Begin tally sampling at the start of the first trap that begins after the crew has been hauling the set for 40 minutes, and sample all traps until an additional 20 minutes have passed. 
9. Note how many traps were sampled in each tally period so that you can calculate the total number of traps sampled for the set. (This number will vary.) 
10. Sample all randomly selected time periods. In this example the time segments sampled would be minutes (41-60), (101-120), (141-160) and (181-220). (Since 2 consecutive sample units, 10 and 11, were selected, the last tally period is 40 minutes long.) 
Observer should have their random sample frame designed prior to the start of gear retrieval. 

Equipment Needed 

A deck sheet, three to six thumb counters, a pencil and a clipboard will be needed for tally sampling. Prior observers have devised many innovative techniques to make using multiple thumb counters easier. The most common is to use duct tape to attach multiple thumb counters to a clipboard. Other observers have used duct tape and line to create thumb counter belts that fit around the waist. Observers should be creative, experiment, and find out what works best. You will also need scales and several hooks for weighing fish. 

9.1.2 Sample weights

Set up a location to safely weigh fish.  Weight all uncommon species. For catch that occurs in high numbers, randomly select and weigh 40-50 individuals of each in order to get an average weight. Attempt to spread out the collection across multiple traps.  For example, if you tally 25 traps, you could collect 2 fish per trap or 10 fish every 5th sampled trap. 
Slide 29-30
Activity (instructions & staff needs): 

Gear Description form – Part 1 of demersal longline practical 

· work in groups of 3-4
· hand out a set of sample gear and the Activity handout (at end) to each group [this is not yet assembled]
· include drawing of vessel layout including deployment location & propeller turning direction

· complete the form as a group [10 minutes]
· take a 10 minute break while instructor reviews forms & makes a list of issues that need to be reviewed

· hand back forms & discuss [5-10 minutes]
Slide 31
Summary: Review the main objectives
· Describe 3 components of pot gear 

· List 2 types of specialized equipment you may encounter on pot vessels

· What are the potential impacts of this fishery

Activity - Gear Description Form – Demersal longline [INCOMPLETE-need to assemble the gear samples (groundline, gangion & hooks) ]
Gather in groups. Use your manual, the gear we’re passing out and the information that follows to complete the Gear Description form.  

Your observer code is Z007 and you are aboard the f/v Rainy Days (code SLE005).   This is trip 24. 
The vessel did not use any floats but regularly attached rocks to the gear to keep it on the bottom.  You weighed 25 of the rocks to get an average weight. Your weights are as follows: 

	4.8
	5.9
	5.62
	5.36
	5.48

	4.8
	5.8
	5.13
	5.4
	5.5

	5.6
	4.9
	5.4
	5.36
	4.87

	4.3
	5.1
	4.98
	5.06
	4.97

	5.2
	5.2
	5.6
	5.33
	5.54


The smiley face in the diagram below indicates the location of the setting station and the propeller is turning clockwise. 


The vessel uses a mainline hauler every set.  The vessel occasionally deployed 50m of 3-strand blue polypro line with packing straps attached every 2 m.   There was small (0.3m diameter) float attached to the end for drag.



Notes on downloaded video

· demersal_fishing_in_the_kimberly,_western_australia.flv – 3:20 – demersal fishing on fairly small vessel w/ autoline system.  Footage of setting is poor but hauling, icing fish, potential dangers (ie hooks & gaffs) are good.  Nice examples of fish affected by barotraumas. 
· longline_hake_fishing_offshore_south_africa.flv – hauling, drop-off recovery,bleeding, attached weights, 
· alaska_2009_-_long_line_fishing.flv (4:42 –stop playing at 4:20) –medium-large vessel -  buoy retrieval, line in block, gaff, first few fish are rockfish, then halibut, setting gear from side & from a bucket off the side
· longline_loads_of_fish.flv (0:58) – line hauling in Alaska cod. Nice view of ‘fast’ hauling & drop off
· cod_and_longline_underwaterfilm.flv (9:23) gear on bottom but still pretty buoyant – fish ‘attacking’ bait – some caught & some get away.  Watch minute 2-3.5 to get the feel for what its like from the fishes perspective
· new_longline_system_selectfish.flv (3:58 – actual video stops at ~2:00)- some setting/hauling – automated system using gear more like pelagic gear
· oilwind_autoline.flv (8:48) – starts w/ some still photos & then moves to setting; gear hauling starts at 4:10
· baiting_trawl_longline_hooks_.flv (2:28) – Manual baiting into a tub (1st 1.5 minutes seem adequate to get the point across)
· halibut_trawl_tub.flv (2:33)  nice view of gear deployment from plastic tub over setting chute – 1 minute is adequate http://www.youtube.com/watch?v=tdnhIEBOyXs&feature=related profile=dasteeleman
· longline_fishing_in_south_georgia_waters_.flv (1:00) brief view of hauling, heading & gutting, added weights (concrete cylindars)
· fish_guts.flv (2:30) Alaska sablefish – processing procedure > heading, gutting, panning, freezing; 2:10-end  discusses bird scaring lines)
· longlining_for_greenland_halibut.flv (6:44) – setting w/ autoline, nice view of setting of end anchor/buoy line/buoys/flat, hauling; http://www.youtube.com/watch?v=HY_iYnJHC5U, profile=onanisten
· bottom_longlining.flv - http://www.youtube.com/watch?v=jpasWMYN3Gc – (1:00) setting w/ snap gear – tilefish Oct ’09 f/v Sarah Brent. Profile=billonh

· bottom_long_line_v1.flv - Profile=ekurl , Bottom Long Line V1 > http://www.youtube.com/watch?v=yK06VWuPuUw&feature=related 
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