
Lessen Plan Title: Trawl – Gear description (fish & shrimp) – Part 1 of 3 for trawl
This lesson is intended for training either fish, shrimp or both depending on local gear/fisheries. If training is only on one, hide slides as appropriate.
Trainer Name: 

Training Time: 1 hr
Prerequisites: Vessel Information module, Fishing gear overview
Reading: Chapters 6 & 7
Audience:  West African fisheries observers
Equipment:  
· AV: LCD projector, computer, laser pointer, 
· Software: MS Powerpoint, MS Word, RealPlayer (for .flv file), 
· Files: LP_trawl_gear.doc, trawl_gear.ppt, midwaterdoors_bottom_rig.exe, visserij_zuid_engeland.flv, turtle_exclusion_device__ted__fitted_to_a_trawl_net_to_stop_turtles_drowning_trim2.flv
· Gear: pencil, wedge gauge, measuring tape, trawl mesh samples, Blank Gear description form & activity handout. 
· Activity: Gear description form for finfish trawl
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 is the first module for trawling and focuses on trawl gear and the gear description forms. 
Introduce speaker if this is the first time he/she has presented

Slide 2 – Introduction
Trawls can target a wide range of fish and invertebrate species and can be fished on the bottom (demersal trawl) or in the water column (midwater or pelagic trawl). 
Slide 3 – Introduction
Trawl fisheries targeting fish account for nearly 50% of global landings and shrimp trawling is one of the most important fisheries in the Gulf of Guinea system. 

Slide 4 – Introduction
Trawling is an active fishing method that involves pulling a cone-shaped net through the water behind one or more boats
Slide 5 – Introduction
Trawls can be operated by a large range of vessel sizes as well as by one or two boats. 

Slide 6 – Introduction
There are two primary issues surrounding trawl fisheries – these are bycatch and bottom habitat effects.

Tropical shrimp trawling accounts for about 27% of all global discards with an average discard rate of 62.3%. Shrimp trawling is generally regarded as one of the least selective fishing methods not only because of the quantity of discard but also the wide diversity of species caught. In addition, several nationally and internationally protected species are caught in shrimp trawl fisheries including sea turtles, sharks, dugongs, sea snakes, sea horses, coral and some fish species. 

Demersal finfish trawling is second only to shrimp trawling in the quantity of global discards (1.7 million tons) but the global discard rate is substantially lower for demersal finfish trawling (9.6%). 

Bottom trawling can also have negative impacts on the future productivity of an area by destroying bottom habitat. 
Slide 7 – Objectives.  
Knowledge regarding gear specifications is especially important when trying to implement bycatch reduction measures. By the end of this module, you will be able to…
· Describe how trawl gear works

· List 4 components of a trawl and describe 2 pieces of specialized equipment

· Demonstrate ability to complete the gear description form 

Slide 8 – There are four sampling priorities for trawl vessels. We’ll start with gear characteristics. 
1. Collect information on fishing effort 

2. Randomly sample catch for catch composition 

3. Record gear characteristics 

4. Collect length-frequency data on target and non-target catch 

Slide 9 –
Trawl nets are designed and configured to accommodate specific target species and their unique behaviors. There are three common configurations to hold the net open – the beam trawl, otter trawl and pair trawl. Beam trawls use a rigid structure to permanently hold the net open like the 3 beam trawls shown here.   
Slide 10 –
The opening of an otter trawl collapses unless the trawl doors are deployed.  These are also referred to as otter boards, hence the term otter trawl. These doors are hydrodynamically designed to open the net as it‘s pulled through the water. PLAY ANIMATION
Slide 11 –
Finally, pair trawls use two vessels towing side by side to keep the net open. This form of fishing is not allowed in many West African countries (including Liberia). 
Regardless of the configuration, as the trawl net is being towed, fish are herded into the net opening by the sweeps & net wings. Fish pass through the body and are retained in the codend. 
Slide 12 –
Industrial shrimp trawl vessels employ a variety of otter trawl configurations. Some vessels tow one or two nets from the stern (see A-B on left) whereas most shrimp vessels in West Africa tow either two or four nets simultaneously at the extremities of two outriggers (See C-D). Occasionally, these vessels may tow a smaller, separate net (or try net) which is towed to test for shrimp concentrations or to determine other fishing conditions. 

Slide 13 –
Before moving on to net components, I want to do a quick recap on some confusing terminology.  Pair trawl refers to towing a net with 2 vessels. Twin trawl refers to towing 2 nets and a duplex trawl has 2 codends.  

Slide 14
Net components are also variable but in general a warp (cable) is connected directly to the trawl door or to a bridle in the case of the beam trawl. A beam trawl is held open with a beam or square frame and may have a secondary set of bridles attached to the beam. On the otter trawl, the doors connect to a groundline or sometimes directly to a set of bridles.  All trawl nets have a headrope  on the top of the net and a footrope at the bottom of the net.

Slide 15
There’s a second set of confusing terminology involving beam trawler and beam trawl and unfortunately, they’re used interchangeably and inconsistently.  For the purposes of training, we’ll define a beam trawler as a vessel which deploys nets from abeam of the ship. This vessel configuration is also called an outrigger trawler.  A beam trawl, on the other hand, will refer to the type of net held open by a beam.  

Slide 16
The headrope usually has floats that keep the top part of the net aloft and the footrope is typically heavier. If the net is intended to fish on the bottom there may be chain or rubber discs. The front part of the net is is referred to as the wing, and then comes the body and any extensions and finally the codend. The codend is where the fish are stored.      

Slide 17
Taking a closer look at one of the shrimp trawl configurations, the net is connected to the doors by two lines – the bottom and top leg lines. In the twin trawl configuration there’s also a central dummy door.  
Slide 18 Gear deployment: 
In terms of gear deployment from a stern trawler using otter trawl gear, the codend is lowered over the stern of the vessel and released into the water. Vessel speed is increased to create enough drag to pull the remainder of the net into the water. Bridles are then connected to the doors which are attached to the main warps or cables. The warps are set out until the trawl reaches the desired fishing depth. 

The haulback begins by winching in the main warps until the doors are at the stern. The pennants are removed from the doors and attached to the net reel transferring the strain from the warps to the net reel and groundline. The groundline and net are hauled back onto the net reel until the ground gear is on board and the remainder of the net/codend is hoisted aboard in sections or all at once.
PLAY VIDEO(~4 minutes)
Slide 19
In the introduction we touched on the issue of unwanted bycatch in trawl fisheries. A lot of research has focused on the development of Bycatch reduction devices, or BRDs, worldwide.  Depending on the geographic location, BRDs may also be called a trash fish or junk fish excluders (JTED). Trawl or turtle excluder devices (TEDs) are specialized BRDs designed to minimize turtle and other large species catch. 
Slide 20
In terms of the reduction of unwanted fish catch, there are several designs including the fisheye which allows fish to escape out of small holes cut into the top of the codend. The Radial escape section, square mesh window and square mesh codend keep various sections of the net open for smaller fish to escape. Appropriate designs can be selected based on the type of fish you want to exclude. 

Slide 21
Turtle excluder devices also come in different formats but the most effective seem to have a rigid excluder that allows turtles escape either below or above the net.  Some countries (namely the U.S.) have TED requirements for shrimp catch destined for import. Let’s watch a quick video of how TEDs work under water. (~5min)
Slide 22
Several TED-like devices have been designed to release other large fauna such as seals. 
Slide 23
The Gear description forms are slightly different for finfish and shrimp targets.  We’ll review the finfish trawl gear description form first. 
You will complete one form for each unique net used on the trip.  Try to complete as much of this form before departure as you can. 

Record your observer code, vessel code and trip ID as assigned by the observer program. 

Check whether the net is for fishing midwater or on the bottom. Do any of you remember from your reading what components might lead you to think the gear is fishing on bottom?  [Presence of roller gear, bobbins, rubber discs, heavy chains along footrope, etc]
Record the net number.  This is assigned by you and refers to each uniquely configured net on board.  If there is only one net, enter “1”. 

Check the type of trawl configuration: Otter trawl, beam trawl or other. If other, draw diagram in comments section.  

Check the position where the net is deployed from: stern, port side or starboard side

Ask the captain for the name of the net manufacturer and model or design name. If he doesn’t know, record “unknown”
Slide 24
The next section is completed only if the vessel is using an otter trawl.  Circle the material that the main and dummy doors, if present, are made of.  If the vessel is using only 1 net, leave the dummy door fields blank. 
Record the length and height, weight, and circle the most appropriate shape.  

Slide 25
Doors can be square, oval, V or a combination of shapes.  
Slide 26
Record the length, diameter, material and other information for the door legs, penant, groundline and bridle.  See Figure 6-2 in the manual for the locations of these components

Slide 27
The next section deals with beam trawls only.  Record the length (m), weight (kg) and material (e.g., steel, aluminum, wood) of the main beam and the stakes

For bridles and chain weights, record the length, diameter, material and other information as necessary

Complete the bottom of the page for components that occur on both otter and beam trawls. Record the lengths, diameters, and materials for warps, 3rd wire, head rope, foot rope and any other prominent components that are present. 
Slide 28
On the second page of the form, the top section should be filled out only if you are your vessel is using a bottom trawl.  Depending on the target species and bottom type, a variety of ground gears (or footgear) may be attached to the foot rope. Ground gear ensures close contact with the bottom and enables fishing on rough bottoms without damage to the trawl net. Provide width (cm), diameter (cm), material and a count of how many for each ground gear component that is present.
Slide 29
Most of the net characteristics will need to be obtained from the captain. Record the material, line diameter, stretched mesh opening, and the number of meshes long & around.  If the information is unavailable, leave the field blank. The codend mesh size, however, should be measured independently using your issued wedge gauge. For your measurement, record whether it was made when the gear was wet or dry and whether the codend had square or diamond mesh. 
Slide 30
Use a wedge gauge XE "wedge guage"  to measure the stretched mesh opening. Insert gauge with manual force in a direction perpendicular to the plane of the net and measure at least 20 meshes and calculate an average. Measure from inner knot to inner knot. 

Slide 31
Check each additional rigging component that is present on the net. Chaffing gear is additional line that is strung to the bottom of the net to prevent rips as the gear is towed along the bottom. The other components are illustrated in the manual (Figures 6-8 & &-3).

Circle yes if you took photos of any gear components  
Slide 32
The section on BRDs refers to primarily to fish exclusion devices but if a TED is present, document this as well.  Check BRD type, check yes or no for the presence of a herding funnel and measure the distance of the escape opening to the headrope and distance to end of the codend (‘tie off rings’ on the form). 
For the fisheye, record the number of meshes offset from top center. If located at top, enter “0”. Record the width and height and check the most appropriate shape. What would you call the shape in these photos? [diamond or oval or rounded diamond?]

Slide 33
For nets with a radial escape section, record the total dimensions and if not all the way around, the number of openings. 
Slide 34
For nets with a square mesh window, record the dimensions. 
Make additional notes and a drawing in the space provided. 

Slide 35
If you are deployed on a shrimp trawl vessel, complete one gear description form for each unique net configuration (including try net).  Since there’s a lot of overlap among the forms, we’ll only focus on the components that are different than the finfish form.  
Record the total number of nets fished (including try net) and the position of the net that this description is for. Use the illustration in Figure 7-1D to determine position. If only 2 nets, record as #2 & #3.   Also note the location of the try net.  In this example, it’s deployed directly off the stern.  

Check whether vessel is rigged with outriggers. Leave blank if outriggers are absent.
Ask the captain for the name of the net manufacturer and model or design name if available. If net is made on board, record none.

Slide 36
The information for doors and other net towing components is similar to the finfish form. 

Slide 37
Same for the net characteristics. 

Slide 38
The BRD section is identical to the finfish from but there is also a section dedicated to Turtle Excluder Devices. 

Slide 39
Record the common name of the TED design. Ask captain. If unknown, leave blank
Circle whether the TED is Hard or Soft, whether it opens on the Top or Bottom, if there’s a herding funnel and if there’s an escape cover or flap behind the terminal end of the TED.  

_____

Record  the material type used in TED construction. Circle the general grid shape. Estimate the angle of the grid with respect to the plane of the net when the net is fishing.  
Circle whether bars are curved or straight. 

_____

Record the dimensions of the grid as well as the bar spacing and measure the distance from the headrope.  

Count the number of floats attached to the TED and circle the type of float material and general shape. 

Provide additional information and a drawing. 

Slide 40
Activity (instructions & staff needs): 

Take 10 minutes to complete gear description form
Slide 41-43

Answers to activity

Slide 44
Summary or summary questions: Review the main objectives
· Describe how trawl gear works

· List 4 components of a trawl and describe 2 pieces of specialized equipment

Activity – Finfish Trawl Gear Description form
Names:  

Complete the blank Finfish Trawl Gear Description form using the following information and the net samples in the front of the room. 
You board the Observer code: FS345, Vessel code: LIB9997, Trip #7

Your vessel is fishing with a Crimond Nova Demersal trawl net deployed from the back of the boat. 

The steel trawl doors measure 2m x 2.4 m and weigh 1000 kg. They look like this:
[image: image1.jpg]



The door legs & penant are made of 1.2mm chain. The top leg is 4.03m, bottom is 3.5m and penant is 4.2m.  The groundline is 2cm steel wire cable and is ~6m in length. The bridles are 1.5 cm steel cable and are 7.2 (top) and 6 m (bottom). 
The vessel uses a steel warp cable that is 25mm in diameter.  They have ~400m on each winch.  The headrope is made of 2cm nylon line and is 52m. There are 18 hard, round plastic floats (25cm diameter) attached to the headrope. The footrope is made of 2.2cm weighted line and is 60m.  The chain along the footrope weighs ~ 100kg and is made of chain links that are 1cm in diameter and each is ~5.5 cm in length.  The selvedge line is 11m in length and made of 6cm Dyneema®. The 4 vertical straps are made of the same material and placed every 2.5m
The net doesn’t have any metal bobbins or spacers but does have 15 rubber discs and 32 spacers.  Each disc is 8cm wide and 25cm in diameter. Spacers are 15cm wide & 10cm in diameter. 

The total length of the net is 24m. The mouth width is 10m by 4.5m high

Net material is all 3.5mm polyethylene line.  Wing mesh is 15cm and extends 25 meshes in length and 
100 around.  The body has 12 cm mesh and extends 30 meshes in length and 65 around. The codend is diamond mesh with an 8.25cm opening that was measured when it was wet.* The codend is ~110 meshes long by 76 around. The net also has some chaffing gear attached. 

No photos were taken and there were no BRDs. 
*If actual mesh samples available, have the class use wedge gauge to take their own measurements. 

Video notes – downloaded from internet (not all are used in the lesson):

· fishing,_trawling,_big_bag,_underwater.flv - 9:42 – subtitles in norwegian but it is a nice video of a variety of trawler types (big & small) at the beginning, video of gear deployment, camera mounted in net showing fishing coming in, & haulback on big trawler in Alaska.   http://www.youtube.com/watch?v=fz_oK4aQkak 
· visserij_zuid_engeland.flv – paired beam trawl (?) – deployed from outriggers on side. Good footage of hauling & sorting -  http://www.youtube.com/watch?v=omY7KyFChZE 

· northsea_trawl_fishing.flv – bad weather - http://www.youtube.com/watch?v=SMyuE1LUICk 
· the_trawlerman.flv - A video poem tribute to fishermen everywhere. The main footage is adapted from the original by etmackay. http://www.youtube.com/watch?v=SMyuE1LUICk http://www.youtube.com/watch?v=y8B0mrWIDxw&feature=related – nice poem & footage of bad weather.
·  polar_fishing_gear_3d_animation_bottom_fishing_1.flv - 3D Animation demo for Polar Fishing Gear trawl doors. Demonstrates how different rigging of Neptune bottom trawl doors effects behaviour of the trawl doors and shape of the fishing trawl. http://www.youtube.com/watch?v=tI3eifwRnxw 

· turtle_excluder.flv 2:50 – nice TED footage in the water http://www.youtube.com/watch?v=sTuB88KaIpQ 

· turtle_exclusion_device__ted__fitted_to_a_trawl_net_to_stop_turtles_drowning.flv – 6:59 - http://www.scubazooimages.com Turtles shown escaping from trawl nets fitted with TED's. Thousands of turtles are caught and drown each year in trawl nets. Turtle Excluder Devices or TED's can be fitted so that Turtles and other large marine mammals can escape. This film was shot and edited by scubazoo for the Marine Research Foundation & Conservation International. http://www.youtube.com/watch?v=y71cgxmyMO4 
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