PREPARING & MAINTAINING TELEMETRY GEAR & CATCHING & TAGGING WILD DUGONGS 
Prepared by James Sheppard
CHECKLIST PRIOR TO DEPARTING FOR DUGONG TAG FIELD TRIP.
To be done in this order:
1. Data from previous deployment downloaded and erased from unit - and backed up to CD. Open the unit at the bottom. Be careful with the screws as they shred easily. Connect your computer to the unit using the gold data socket inside the tag. Download the data using the Telonics software.

2. Any changes necessary to programming to be made, especially setting the duty-cycle. A cycle of 15 or 20 minutes is suitable for capturing fine-scale dugong behaviour, but this limits you to about 2.5 months of data collection.

3. Batteries changed. Use only new batteries. Connect the batteries to each cable in the unit using the appropriate white labels. When you get the batteries repacked (e.g. Battery Repackers Ltd) be sure that they KEEP THE LABELS AND MATCH THE CABLE LENGTH TO THE RIGHT BATTERIES, e.g. the twin pack needs a long cable to connect to the GPS socket.

4. Tags must gain accurate GPS fix. Test units outside by removing the start-up magnet and listening for the changes in the VHF beeps. Three beeps in a rows signals a failure to acquire a GPS fix. A single beep indicates success.
5. Tags must transmit Argos signal and it must be received by them with location given. (This to be tested at home and immediately prior to deployment). Check the Argos website the next morning after switching the tags on. GPS locations must also appear in the Argos transmission
6. Check the tethers and the remote release. Particular attention to be paid to covering ferrules (with epoxy). Use a 9-volt battery and alligator clips to check that current is properly transmitted down the tether to the release. Get zinc bolts made up in the workshop and screw them into the stainless D-shackles and through a section of the tether strap as a backup release. I found that as a double backup the trace wire tended to break after three months apparently from fatigue resulting from flexing with each tail stroke. Hence, unless the release mechanism is modified to resist this fatigue, future tag duty-cycles should be programmed to three-month periods. Make sure that all straps are of appropriate length and have latex tubes.
7. Check the 270 lb stainless steel trace wire that comprises the weak link of the remote release. It should be exposed to the seawater with NO PLASTIC COVERING. Make sure you have plenty of backup links to replace broken or defective ones.

8. Tags must receive release signal. Test the units outside. Once they have successfully acquired a GPS fix (single beep) activate the release transmission by locating the units ID number on the release handheld. If the unit picks up the release signal its beeps will change to groups of 1 beep, 2 beeps, 3 beeps. Release must show appropriate voltage - That is, with red voltmeter spike on release, and positive on black spike, the voltage should be POSITIVE. On immersion in saltwater, there should be bubbles from the stud on the release housing and NOT from the release/weak link itself. Make sure that a decent voltage is received at the corroding link, i.e. at least 6 – 7 volts (you will get some decrease as it travels the tether). The weak link should corrode and break completely in seawater in about 10 – 30 minutes. When you switch the uni off make sure that current is no longer being sent to the release.
9. TDRs to be programmed - establish that old data deleted and communicating effectively with PC. Use Wildlife Computers software to connect with TDRs. A sampling rate of 2 seconds for depth and 5 minutes for temp and light. Make sure you check the LCD flashing rates on the Mk9’s for confirmation that sampling has begun. Best to do this the day before you deploy them – simply switch them on, their memeory is more than sufficient to handle a night of no data.

10. Switch all units on the night before a deployment AT THE FIELD SITE. Check with Argos the next morning to see whether all units have acquired accurate location data. Use only tags that have successfully acquired location data. Take a couple of extra tags during the deployment as a backup. Immediately prior to deployment, establish that VOLTAGE IS NO LONGER APPARENT ACROSS RELEASE.
CATCHING AND TAGGING WILD DUGONGS

The dugong capture crew usually consists of the following 8 – 9 crewmembers:

•
Expedition leader/catch boat driver;

•
Primary jumper;

•
Secondary jumper;

•
Dugong restrainers (2 – 3);

•
Scribe/photographer/general hand;

•
Support boat driver.

•
Aircraft-based spotter
Boats and general equipment

Dugongs can swim at up to 18 – 20 knots for short bursts and are surprisingly agile. They are capable of performing a complete 180o turn in a few seconds by pitching downwards then rolling to face in the opposite direction. To enable capture, the catch vessel must maintain close proximity to, and direct sight of, the dugong during the entire pursuit. It is often necessary to follow the animal into shallow intertidal waters (< 1 m). Hence, use a fast and relatively light catch boat with a shallow draft; a 6 m long, rigid-hulled inflatable with a 70 hp engine. An inflatable should also be used because its flotation pontoons can provide extra buoyancy in rough conditions and a soft platform from which the captured animal can be safely secured and fitted with a transmitter (see below). 

It is important that the inflatable has a rigid, keeled hull, as flat bottomed inflatables may ‘slide’ unpredictably when turned quickly, a safety issue for both dugongs and any crew entering the water to effect capture. A support vessel should be used for carrying extraneous equipment, backup tags and field assistants (dugong capture is physically demanding and participants sometimes tire quickly). 

In addition to the satellite tags and normal boating safety equipment (including first aid kit, sunblock etc) the following should be available during each dugong capture expedition:

•
Biopsy sampling kit for DNA collection

•
Tape measures

•
Tool kit, including scissors, pliers, screwdrivers

•
Additional ropes and assorted shackles and clamps

•
GPS and depth sounder. 

•
Marine radio

•
Waterproof notepad and pen.

•
Polarised sunglasses

•
Waterproof wildlife marker


•
Sealable plastic bags

•
Binoculars

•
Waterproof tape and cable ties of various sizes

•
Curved safety knife with a protected inside edge

•
Flotation device, e.g. a rubber swimming pool tube

•
Dive fins and mask and snorkel

•
Camera

· Use a curved 911 rescue knife to quickly cut any ropes that are entangled around dugongs, equipment or personnel
Dugong capture and tag deployment 

Dugong tagging expeditions should be conducted over shallow, intertidal seagrass meadows. Water deeper than 5 m usually makes capture prohibitively difficult because it is hard to maintain a constant visual fix on, and thus active pursuit of, the target animal. Sea state during dugong captures must be calm (< 3 Beaufort, < 10 knots wind speed), as stronger winds and rougher seas greatly will hinder the ability to detect and safely capture a dugong. A spotter plane is a cost-effective addition to the capture efforts. Observers in the spotter plane can direct the chase during the pursuit via radio contact, minimising the possibility of losing sight of the dugong in turbid waters. Make sure that the spotter finds a suitable dugong in shallow water and maintains the bearing and distance of the animal relative to the boat AT ALL TIMES. Do not use the word ‘dugong’ across the airwaves as members of the public listening in on the chase may mistake your operation as a form of harassment and contact the authorities. Use an ambiguous code term that is agreed on by all parties prior to an expedition, e.g. ‘targets’
When a suitable dugong is located (ideally a mature animal, without an attendant calf), care should be taken during the initial approach to avoid startling it into fleeing before the boat is close enough to initiate a chase. The distance at which a dugong will be alarmed by the presence of the boat will vary considerably and will be influenced by site physiography (depth, distance to the coast, distance to deep water, water clarity) and sociobiological factors (presence of conspecifics, habituation to boat traffic). Some animals may exhibit avoidance behaviour when > 200 m from the boat, whereas others will seem unperturbed if the boat is < 10 m away. Hence, each animal should be approached slowly and stealthily and the engine noise reduced as much as possible to minimise stress and the risk of boat strike.

To facilitate the ease of capture and tag deployment each dugong should be herded into shallow water and corralled into the intertidal zone. Once an animal is startled by the presence of the catch boat it will typically run for deep water via the shortest route, although some individuals may head further into the shallows. The catch boat should be positioned parallel to the coast with the dugong between the boat and the shore to prevent escape and to keep the dugong in shallow water where capture will be easier. You can herd the animal in to the shallows and discourage it from fleeing to deep water by gunning the engine repeatedly and maintaining an approach of about 3 – 10 m off its seaward flank during its run (depending on conditions). The dugong should then be allowed to swim until fatigued, while the catch boat carefully maintains a herding track on the animal’s flank. The support vessel can assist in keeping the dugong from deep water by creating a ‘screen’ of bubbles and noise further out to sea, about 100 – 200 m from the catch boat. Make sure that the support vessel can hear the communication between the catch boat and the spotter plane to avoid collisions and maximise its ability to create a bubble screen. A visual position fix on the dugong should be maintained at all times during the chase to minimise the risk of collision.

The length of the chase period will vary, but usually lasts about 2 – 10 minutes from detection and flight to capture, depending on the dugong’s age, size and fitness and the experience and ability of the catching crew. Chases that go beyond 10 minutes must be abandoned to avoid overly stressing the animal. Once the animal tires, it will slow considerably and surface frequently for air. The dugong should then be allowed at least three breaths from the start of the chase before a capture attempt. Animals that have not been chased are still sufficiently energetic to significantly reduce the probability of successful capture, i.e. they will buck off the jumpers and prove difficult to restrain. I have found that the larger animals (> 2.5m) are actually easier to catch than the smaller (<2.5m) more manoeuvrable animals. Go for larger animals where possible.
The catch boat should then be brought as close as possible to the dugong’s flank, with the animal positioned just to the side of the bow. A field assistant can then jump from the prow of the boat onto the tail of the surfacing dugong, after it has taken a breath, which effectively prevents any further movement. All attempts at jumping onto a dugong MUST BE MADE OFF THE SIDE OF THE BOAT. Catchers that jump directly off the front risk serious injury from boat strike. Once a jump has been made, the engine of the catch boat should be immediately switched off in gear to stop propeller rotation. Tenacity, not necessarily size or athletic ability is the best attribute in a catcher, although a combination of all three will usually produce the nest results.
If the dugong is captured in water approximately 1.5 m deep or less, it is often possible for the catcher to stand, with the dugong’s tail pressed against his or her chest. The dugong’s upstroke is considerably weaker than its downstroke and in this position the dugong can be restrained surprisingly easily for such a large animal. Make sure that all assistants are wearing wetsuit booties to avoid cutting their feet on sharp roacks, mussels etc. In deep water however, the catcher will be unable to fix his or her own body in an upright position and will be unable to prevent tail movements. The progress of the dugong is slowed, but not stopped. In this case, the first catcher can be followed into the water by a secondary jumper who clips a padded tail rope over the caudal peduncle of the dugong. Make sure that the tail rope is CAREFULLY CLIPPED on to the animal’s tail, without entangling the first jumper. The Caribeaner clip can be very sharp on the inside, so take care. Both catchers should then release their grasp on the dugong. The rope (15 m long) allows the dugong to surface for air and recover from the pursuit while preventing it from escape. The boat can then be carefully drawn alongside the animal by slowly pulling in the rope. Give the animal some time to play out the rope before pulling it in – this gives you time to collect the jumpers, organise the equipment and allows the support boat to come over and tie up.
Once the animal is captured, a flotation device (a rubber tube with a rope through its middle) can be placed under its belly and between its flippers. The flotation device can then be tied off against the side of the catch boat to act as a cradle to ensure the dugong can always surface for air without escaping. ATTCHING THE FLOTATION TUBE IN DEEP WATER CAN BE VERY DIFFICULT IF NOT PROPERLY CONDUCTED. Usually the captured dugong in the tail rope will roll repeatedly, frustrating efforts to get the tube around it. Make sure that one assistant on each side of the tube swims out to get it under the dugong while another assistant holds the animal’s tail flat and horizontal. Once the dugong is secured in the flotation cradle, the tail rope can be unclipped. To avoid injury, all crewmembers (particularly the expedition leader) must be constantly aware of their surroundings when in the water, particularly the location of boats, ropes and other crewmembers. Dugong capture can be tiring and minor injuries such as bruises, abrasions and sprains are not uncommon. Having extra crewmembers stationed onboard the support vessel allows personnel to be successively rotated and rested.

Tagging and release

Assistants should be stationed across the length of the secured animal (treading water if necessary) to provide support, monitor the dugong’s wellbeing and keep it steady while the satellite tag is being attached. The breathing patterns of the dugong should be constantly monitored and it should be regularly checked for signs of distress, e.g. laboured breathing, struggling and vocalisations. Usually one assistant supports the head and monitors the animal’s breathing; two assistants are placed around the middle section to hold the animal in place; and one assistant keeps the tail as flat and motionless as possible. Most animals generally cease struggling once completely secured, although some animals occasionally will try to thrash their tail. Hence, it is important that the ropes on the cradle are tied off as tightly as possible, but in a way that allows quick release so that the animal can be freed if at risk (e.g. a bowline knot). Once the support boat arrives, tie the two boats together and get the scribe and equipment across.
Once the dugong is stable, the tag can be strapped to its tail around the caudal peduncle. Use an electric screwdriver to screw in the bolt that locks the tail strap block, but have keys available as a backup. A unique, easily recognisable symbol (e.g. X, $, @) should be drawn on the dorsal surface of the dugong using a wildlife marker to identify individuals previously captured during the expedition (the mark typically lasts no more than one week). The following additional measurements should also taken: 

•
Time of capture

•
Length

•
Girth

•
Sex 

•
Biopsy sample (a very small piece of skin (about 2 x 10 mm) stored in DMSO for genetic analyses)

•
Photographs of any interesting characteristics (e.g. scarring)

•
Faecal sample (frozen for diet and hormonal analysis)

•
GPS location of capture

•
Water depth

•
Tide height

•
Time of release

After the tag is attached and all measurements are made, the animal can be released by untying the flotation device while the assistants move away. When operating in good conditions with an experienced crew, the time taken to capture, tag and release a dugong is around 10 minutes. The spotter plane can be used to closely monitor the animal’s behaviour for about 15 - 20 minutes after release.

Tracking, ground-truthing and tag recovery

Where logistically possible, tagged dugongs should be regularly relocated in the wild via the short-range VHF signal to ground-truth the satellite data. Triangulation of the VHF signal using a yagi aerial allows the location of the tagged dugong to be fixed from a boat or the shore. Real-time behaviours undetectable by the satellite data can be observed (e.g. herding). Faecal material and seagrass floating around feeding aggregations can also be collected. Tracking an animal accurately for periods more than a few hours using the VHF method IS VERY DIFFICULT because the animal is typically at the surface (with the tag transmitting) for only a few seconds roughly every 5 minutes. If the animal hears the boat noise, it will often remain submerged for long periods and move away.
At the completion of the deployment period, the tagged dugong can be approached in the wild using the VHF signal within its latest home range (identified from the Argos data). Because the remote-release mechanism can be activated within 500 m, the research vessel used to approach the dugong should maintain a distance of at least 100 m to avoid disturbing the animal and triggering a flight response. Once activation of the release is confirmed (indicated by a pre-programmed change in the timing of the VHF signal – 1 beep, 2 beeps, 3 beeps), the vessel should continue to maintain its distance, following the animal slowly. The tag should detach within 10 – 30 minutes, allowing the tag to be detected and recovered using the VHF signal. If the unit isn’t picking up the signal, keep pressing the ON button every minute or so and holding the transmitter as high as possible. I have even had a tag successfully pick up the release signal from an overhead Cessna.
The marine environment is particularly hostile to sensitive electronic equipment. Tag malfunctions and losses will occur as a result of impacts with rocks, reefs and boats as well as attacks from sharks and overloading with marine fouling. In the event of the tag failing to provide a satellite location fix following deployment for unclear reasons, the unit may be relocated in the field via VHF using a boat, or a light aircraft. A whip aerial can be projected outside of the aircraft window to detect the tag across large distances (2 – 3 km). Although aircraft detection is expensive, detection of lost tags using an aircraft is often necessary if the release mechanism fails to detach the unit before the research vessel is forced to return to shore, i.e. before nightfall. In this case, the tag can drift many kilometres from the location of its last sighting (particularly if the release signal is picked up but the retrieval vessel has to return home before nightfall).
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