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Introduction

Words of Caution and Advice
1. Bare Sand Island is a disused bombing range. Follow the warnings provided in the signs by RAAF. 
2. Bare Sand Island hosts two Aboriginal Sacred sites. The entire island is a sacred site. To comply with the custodians requests we will not light fires on the sand. Fires will be contained within the designated drums. In addition, and for your safety, stakes will not be driven into the ground. All anchoring will be done by a hand excavation of a hole to a suitable depth and insertion of a suitable anchor to which a rope has been attached. The hole is then filled with sand by hand.

The other sacred site is near the tree in the middle of the island. We, as sea turtle researchers, have no reason to go there. We do not approach the wattle tree unless following a misdirected turtle. We award these sacred sites the same reverence as we would a religious place of worship.   

3. Saltwater crocodiles inhabit the waters around Bare Sand Island. Use caution when near the sea and on the beach at night. Sea water will be used for bathing and washing of kitchen utensils. Salt water showers and buckets are provided to carry water for washing. Remain in small groups when approaching the water’s edge. Do not walk at the water’s edge at night.
4. Do not put your hand or fingers near the mouth of a sea turtle. Turtles bite. You will be instructed in how to restrain a sea turtle with low-stress techniques to avoid injury to yourself and to the turtle.

5. Carry a bottle of drinking water with you at all times when away from the camp. Dehydration and heat exhaustion are constant threats even when on the beach at night.

6. Avoid rough “horse play” as it scares the turtles, damages the equipment and injures the participants. It has been the cause of the only injuries on the island in the last 20 years.

The Island
As its name suggests, Bare Sand Island is a sand island with little vegetation. The island is 1.8 km in circumference and takes about 40 minutes to walk a round at a leisurely pace. The sand is soft and it takes some days to get used to walking in these conditions. The tides are at their maximum in March and September. During June and July the spring high tides reach about 6 metres and reach about half way up the beach. We will get used to the movement of the tides and with the sea turtles that nest with the high tides at night. 
Species of Sea Turtle 
Of the six species of sea turtles that nest in Australia, only two are recorded nesting on Bare Sand Island, the Flatback Sea Turtle (Natator depressus) and the Olive Ridley Sea Turtle (Lepidochelys olivacea). These species differ in size, clutch size, time of nesting, nesting area, sizes of eggs and hatchlings. They do follow the same phases of nesting:

Approaching the beach At this point the turtles move parallel to the shore sensing the appropriate time and place to emerge. They can be deterred by moving shapes at the water’s edge. Stay away from the water’s edge, keep lights to a minimum and move slowly. 
Crossing the beach. The turtle has committed to coming ashore and moves slowly up the beach. If the turtle is coming towards you remain still and sit down until she passes. If she has passed you, move slowly in behind her. She will “feel” your foot steps behind her so move slowly and deliberately. Remain low because she can lift her head and glimpse your presence. Keep your light off. Listen to her movements. When satisfied with her position she will stop and make exaggerated movements with her front flippers and start to throw sand backwards over her track. Be careful of the flying sand and any objects (coral, shells or debris) that it may contain.
Digging the body pit. The turtle will remain stationary and flick sand backwards with the front and the hind flippers. Be careful of flying sand. Listen to her sounds as she establishes a rhythm of front and hind flippers with regular rests and heavy breathing. Keep your lights off. Remain low and do not move in front of the turtle. Remain on her track and out of range of the flying sand. 
Digging the egg chamber. The rhythm of digging the body pit changes from using all four flippers to using only the hind flippers. A different rhythm is now established with the hind flippers alternating as they excavate the egg chamber. The alternate flipper flicks the sand forward as the other removes sand from the hole. Keep your lights off and listen to the rhythm with its alternating pattern, the pauses and the deep breaths and the sighs as the base of the egg chamber is sculptured into a bowl shape. The rhythm slows and a flipper may remain in the neck of the egg chamber as the turtle starts to lay.
Laying the eggs. Apart from the rhythmical raising and lowering of the carapace the turtle is silent during egg laying. She my take a deep breath and exhale periodically during this phase. A hind flipper may cover the egg chamber. A slight gap between the flipper and sand may reveal the glistening white eggs as they are dropped in singles, pairs or triplets. Cover the bulb as you switch your light on. Start with the red light and use your fingers to partly cover the bulb to produce a slit through which the light shines. Photographs using flash can now be taken from behind the turtle. Do not move in front of the turtle. She can see you as you stand up. Move slowly. Stay away from the front of the turtle. She will exhale suddenly to warn you that she is aware of your presence.  
Filling in. Approximately 50 eggs will be laid by flatbacks and about 100 eggs by the olive ridleys. The turtle will fill in with the hind flippers and pat the sand over the eggs. At this stage is safe for you to measure and tag the turtle. As the egg chamber is filled in the turtle will start to use the front flippers to flick sand backwards. Be careful of the flying sand and any objects (coral, shells or debris) that it may contain. The movements change from patting down with the rear flippers only to flicking sand backwards with all four flippers. Olive ridleys are particularly energetic in tapping down the nests. You can have white lights on at this stage but avoid the unnecessary use of light as light spill will affect other turtles in the vicinity. Use the red light when near the turtle’s head such as tagging and measuring because although they can still see, the red light is dimmer and less distracting to the turtle. It also enables your eyes to retain their night vision and to quickly adjust to darkness of the beach as you move away from the turtle. 
Leaving the Beach.
The turtle will fill in the nest for some time during which she will move a couple of metres from the site of the eggs. When she has finished filling in the nest area, she will head towards the water’s edge. At this point she is very photopositive and will move towards a light. Do not stand in front of the turtle as both flatbacks and olive ridleys will bite. They move with surprising speed and when pressed can move as fast as a human. Keep the lights off and allow the turtle to make its own way to the water.

Procedures

Equipment:
The equipment list for the tagging comprises two items: the tagging belt and musette (shoulder bag).

Their respective contents are as follows: a tagging belt with pouches and zippered pocket containing: tag applicators (taggers), pliers, tags threaded in order on a wire pin in the pouch and a tape measure. The leather punch for skin biopsy, if required, can also be accommodated in a separate pouch.
A musette containing: a clipboard, data sheets, two black-ink pens, a hand torch, spare tags, two way radio, GPS, cloth bags, spare batteries, digital callipers, spring balance, brush and plastic bag, flagging tape, clear safety glasses and infrared thermometer. Skin biopsy vials and marker pens can also be carried in the musette. 
Personal equipment:

For tagging at night you will use a LED headlight with a red and white light. The red light is used to reduce the amount of light spill. The white light is used at times when you need to record colours or for working at close proximity. Always use the minimum amount of light. A peaked cap is useful for keeping sand out of you hair, a deflector for protecting your eyes when sand is flicked backwards from a turtle and to reduce the light spill from head lights. The clear safety glasses are useful when working in windy conditions close to the ground and to protect your eyes from the drying wind and fine sand blowing off the dunes.
A back-pack containing: your water bottle and any snacks for the beach, insect repellent, a personal torch, a pullover for when the weather turns cold and your camera contained in a sealed (sand-proof) plastic bag.

Personal Protective Clothing. Dress appropriately for a night on a windy beach. Your choice of: longs or shorts, long sleeves of short sleeves, foot ware (safety boots, reef boots, crocs, sandals or bare feet). This may change from night to night depending on temperature, flotsam and jetsam present or alternating foot ware to deal with sore feet.

Team Composition

A tagging team will consist of at least two people. One of whom carries the tagging musette and the other the tagging belt. It is not advisable to patrol the beach on your own due to the threat of crocodiles.

Beach Patrol
The beach is patrolled during the high tides. Flatbacks will nest during daylight hours and even on high tides at midday. The beach is marked in sectors which are shown on the diagram. During daylight hours the localities (beach sectors) of the nesting turtles are used to direct a tagging team to that part of the beach. At night the sectors are identifiable because of a change in the direction, aspect or profile of the beach. 

Night Patrol 
The tagging team walks along the mid section of the beach. This is away from the water’s edge and well below the dunes. This is about the height of the last but higher than the present, set of spring high tides. Available moonlight and star light are used to detect fresh turtle tracks crossing the beach. 
Track Encounter

A fresh track will be on top of any human or bird foot prints. Use your finger or base of the pen to record the time of the encounter in the sand beside the track. Walk up the track leaving distinct footprints up the centre of the track. Locate the turtle using available light and sound. Identify its actions and stage of nesting. Record this on the data sheet. You then return to the base of the track and beside the time write the stage of nesting beneath the time. This will be used to identify individual turtles before they are tagged. A nesting event usually takes between 40 to 60 minutes. You can judge the amount of time before you need to return to intercept the turtle after she has laid.
The tagging team moves onto the next turtle where the identification of the track and the turtle’s activity along with recording the time and the activity is repeated. 

Species identification

Flatbacks make a track that shows a symmetrical pattern in the track. The turtle usually pushes with all four flippers at once. This may change to an alternating pattern as she encounters soft sand or a slight rise in the beach. The direction of movement is indicated by the apex of the V formed by the imprint of the front flippers. The hind flippers push the sand backwards producing a distinct ridge in the track. The tail is usually held high and makes small imprints in the sand with each forward thrust by the turtle. Flatback tracks are usually about 80 to 90 cm in width. 

Olive ridleys make an alternating track. They are a smaller and lighter turtle resulting in the track being shallower, narrower (60-70 cm) and less noticeable. They seldom climb into the dunes and usually nest on the mid beach or at the base of the dune.  
Measuring and Tagging 

Measuring and tagging are done after the turtle has laid or is returning to the water. The turtles are not restrained by hand as they are very strong and are inclined to bite without provocation. This is where you have to work with the turtle.

Measuring. Two measurements are taken: the curved carapace length (CCL) and the curved carapace width (CCW). All measurements are in centimetres. The metal tab has been removed from one end (zero-end) of the fibreglass measuring tape. This enables you to locate the correct end in the dark and allows the tape to flex to fit the carapace. 
Curved Carapace Length

Remove any barnacles with the pliers and brush the sand from the mid-line of the carapace. Remain on your feet and stand so that your feet are out of the way of the front and hind flippers as the turtle shifts the sand. With the red LED headlight on, hold the zero-end of the tape with metric side uppermost between the thumb and forefinger.  Move the tape to the anterior (front) of the carapace. With your thumb holding the tape in place use the index finger to run backwards along the neck of the turtle to produce a small fold in the skin at the junction of the skin and the carapace. Slide the zero-end of the tape onto the fold and tighten the tape over the top of the carapace along the mid-line to the notch between the two post-central scales at the posterior (rear) of the carapace. With the thumb and index finger of your other hand pinch the tape so that your thumbnail marks the centimetre position on the tape. Stand upright and read the measure at your thumbnail to the nearest millimetre. This measurement is shouted to the person recording.  This measure is recorded in the CCL position of the data sheet and called back to the person measuring to confirm the accuracy of the measurement and the recording.
Curved Carapace Width

Stand at the rear of the turtle facing the turtles head. Place your feet either side of the hind flippers so that you are out of their reach. Lean forward so that you straddle the carapace.  Brush the sand and remove barnacles from the carapace at its widest part. 

With the red LED head spotlight on, hold the tape at the zero-end between your thumb and fore finger with the metric side uppermost. Place the end of the tape on the edge of the carapace at its widest part and stretch the tape taut over the carapace to the opposite edge. Again pinch the tape at the edge of the carapace between your thumb and fore finger using your thumbnail as the marker of the measurement. Stand upright and read the measurement to the nearest millimetre. Shout this measurement to the person recording. This value is recorded in the CCW position of the data sheet and called back to the person measuring to confirm the accuracy of the measurement and the recording.

Tagging

The tags are made of Titanium and are similar to the ear tags used with cattle. On one side is the tag number and the other has a return address imprinted. It is important that the numbered side is uppermost when applied for easy reading. By convention the lower numbered tag is placed in the left front flipper. Both flippers receive a tag i.e. double tagged. If the turtle is already tagged check the condition of the tag for barnacles and its security. All barnacles should be removed. If the tag is poorly secured place another tag beside it. Record all tags. 

Check for rectangular scars left by previous tags that have been lost. These turtle are recorded as Inter Season Returns and Retagged (ISR-RTA). They then receive replacement tags that are recorded as recaptures.
The tag fits comfortably with a reassuring click when inserted correctly into the tag applicators (taggers). Place the tag with the hinge point into the jaws of the taggers with the numbers uppermost and the semicircular depression aligning with the hole in the base of the tag. Use your forefinger to pull the tag into the applicators until a click is heard. Check the alignment of the tag and adjust the position of the spike should it not align with the hole and the semicircular depression. This may require a couple of attempts depending on the batch of tags and the model of the applicators. 
The tag position is through the soft skin inside the innermost scale of the front flippers. The tag is positioned into the skin so that a centimetre protrudes beyond the edge of the skin. Feel the area where the tag is to be inserted and pinch gently to provide a tactile message to the turtle of an impending tag.  The tag is applied with a single swift movement. The handles of the taggers are released immediately in anticipation of a flinch reaction by the turtle. Do not hold the handles together trying for a more secure crimping of the tag as this will tear the skin and annoy the turtle. The flinch reaction varies from turtle to turtle and ranges for no reaction to a forward thrust of the flipper and an exhalation.  
After applying the tag check that the spike of the tag has crimped securely through the base of the tag. The metal spike should be bent over securing the tag into position. 

If the tag is insecurely fastened the spike can be further secured by either pliers or the taggers re-crimping. The turtle may need to be restrained to readjust the tag. 

Restraining the Turtle.

Remember that flatbacks and olive ridleys bite. The bite can be anything from a quick nip to a crush injury that may even sever fingers. Do not place your fingers near the turtle’s mouth or where she can lunge at them. The easiest way for the researcher to restrain the turtle is to apply a variety of tonic immobilisation. This involves massaging the neck and throat of the turtle with a firm and rhythmic manner.  This is a deep tissue massage that relaxes the turtle and allows the researcher to adjust the tag or to take a skin biopsy. One member of the team crouches beside the turtle and places their hands on the turtle’s neck and commences to massage. The turtle relaxes for a minute or more while the other member of the team takes care of the reason for the restraint. Make sure that you approach the neck from the rear rather than in front. The headlight of the masseuse should be on red LED to prevent shining bright lights into the eyes of the turtle. When the issue had been corrected, both team members switch their lights off and move away from the turtle. This procedure works with flatback, olive ridley, green and hawksbill turtles. It has not been tried with loggerheads or leatherbacks.
An alternative method being trialled for those having difficulty massaging the turtle is to use angled PVC tubing called a Turtle Restraining Device (TuRD). The tubing forms a U-shape. The open ends of the rod are forced into the sand either side of the turtle’s neck. This prevents the turtle moving forward and provides enough time for the other member of the team to measure and tag the turtle. The person holding the TuRD must ensure they keep their feet and legs well clear of the turtle’s reach.  Once the data has been recorded the rod is removed from the sand and the turtle is free to continue moving across the beach.

Recording the nest location

The data sheets are filled while at the nest site. 
Include the date. The turtle day starts and finishes at Midday. Turtles that come ashore in the evening are recorded as having nested on the night of that day regardless if they stay after midnight. Similarly those that come after midnight are recorded as the evening of the previous day. The actual times are recorded as AM or PM.
Record the island and beach sector BSI 1 to 8 from the diagram. The GPS location of the nest is to be recorded in degrees decimal as well as being saved as a waypoint on the Garmin GPS72. The waypoint is recorded as the GPS number/identifier and #XXX where XXX is the number of the waypoint. The manual of the GPS72 is attached as an appendix to this file.

Remember to indicate the person who tagged and measured as well as the person who recorded the data. 

Photography 

You are welcome to take photographs. Ask the team leader if it is ok. You cannot use flash or white-light photography before the turtle starts to lay her eggs. Natural light photography (moon light and available light) is fine at any time, but be aware that the turtle can see you and is sensitive to your movements. Video mode recording under white and red LED light is fine while the turtle is laying her eggs but not before.  A LED light can be placed in the egg chamber to provide light. Avoid flash and white light in the turtle’s eyes. This makes her flinch and is an unwarranted intrusion.

Finishing the Data Recording and Data Collation

Make sure you have recorded all of the data before you leave the nest site and the turtle. Do not rely on your memory. Each day after breakfast the data will be collated. This involves use of a Tally Sheet (Pitman Grid) to record the respective activities in each sector of the beach for the previous 24 hours. The totals from the tally sheet and the data sheets are recorded in a Daily Nesting Summary
Hatched nests

Nests that have hatched during the evening are excavated the following morning. These procedures enable hatchlings to make several bursts from the nest and are allowed to cross the beach undisturbed. The nests are excavated by hand and the content examined. The hatched nest data sheet is completed while at the nest site. If the sand is soft, a bowl and bucket with the bottom removed can be used to excavate nest. The bucket is placed over the nest depression and acts like a jacketed shaft and is used to reduce effort and frustration when digging the hole. A 16cm stainless steel bowl is used for scooping sand. The depth from the sand surface to the top of the nest is recorded with a fibreglass tape as is the depth to the bae of the nest after the clutch has been removed and examined and counted.  The measurement when using the bucket and bowl is to the rim of the bucket after having slid the tape to the surface of the sand (Tazz Technique).  The temperature of the sand at the bottom of the nest is recorded from the three measurements using the digital thermometer. The contents of the nest are examined and tallied according to the hatched nest data sheet. If weather conditions are favourable a count to the number of hatchling tracks that make it to the high-water mark gives an indication of bird and crab predation. All egg shells and their contents are place back in the nest and covered. Live hatchlings are kept in cool dark conditions at the camp for release after dark from the beach on the western side of the island to avoid the predators waiting in the channel. 
Eggs containing hatchlings that are not yet ready for release or near full term hatchlings excavated by a nesting turtle can be placed in intensive care at the camp site. Intensive care involves placing the hatchling whilst still in its egg shell or with the yolk sac intact in a clip seal plastic bag with a drop of physiological saline, a tiny air hole and suspended within a Styrofoam box at room temperature in the dark. These hatchlings are checked daily until they leave the egg shell and absorb the yolk. They can be released at night after attaining the appropriate reflex responses of righting themselves, crawling, swimming and breathing reflex.
Nesting Turtle Data Sheet
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Hatched nest Data Sheet
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Daily Tally Sheet (Pitman Grid)
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Daily Summary
Locality:
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Egg Measurement Data sheet
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Hatchling Morphometrics Data Sheet
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