Estimating 3D home ranges of sea turtles
using time-depth-recorders
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METHODS RESULTS

In the Balearic Sea, between August 2015 and March 2018, nine loggerhead turtles were equipped with 3D home range volumes and 2D home - m:;::: ;‘,’,’,33,‘:‘,:‘;';““” % ZT::Z,‘::&?,:?S
Argos time temperature depth recorders (TTDR) (SPLASH tags, Wildlife Computers). Seven of the turtles range areas were calculated for all S _
were captured by hand and the other two were rescued by the Palma Aguarium marine rescue center, individuals, see table below. Then datasets - e RN
: : : : . 8 -
and later released after tagging. Sensor data was transmitted via satellite through the Argos system, and were split and separate home ranges for @ -
then processed, the resulting datasets were used to calculate both 3D and 2D home ranges using the day and night were estimated. s 2 - 9 N
‘mkde’ package in the R environment.; g ° £ ] -
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95% UD 1673.2 572.9 42822.2 16601.8

f, 3D home ranges capture diel habitat use patterns. 3D home ranges are significantly larger during the day A
2 e . 46-83cm compared to the night (t-test, df = 10, p < 0.0005). 2D home range areas do not show a significant diel
- difference.

A Tracks of all turtles used in the analysis and po’ro of
Cannoli (turtle #34326)

DATA PROCESSING DIEL HABITAT USE

turtle id #151936 turtle id #34321
day day

Movement-based kernel density estimator (mkde):

euses biased random bridges — a combination of Brownian bridges and
biased random walks to calculate the utilization distribution (UD) of the
animal in 2D or 3D ;

«takes into account time spent between consecutive observations,
location error of tracking sensors, and variance in the movement
patterns of the animal \k“\
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Steps to calculate 3Dmkde home range:
« estimate for each position 10m

from state space model
« calculate for each position from

estimates of pressure sensor error
« define 3D voxel size voxel

«integrate kernels over time along movement
path to estimate probability density

« compute home range volumes .
3D data 3Dmkde object:

interpolate locations combination
to 5 min intervals & of voxels

Hnk Vrﬂzﬂlfiff;t?ndata A 3D home range visualizations for two different individuals. For turtle 151936 yellow indicates the home

x,y;z dataset in meters range extent (95% UD), and orange represents the core (50% UD), and for the night range, dark blue and
® > min time steps light blue represent the extent and core respectively. The daytime volume of the home range extent of
turtle #151936 was 2238 km3 compared to a night extent of 560 km? . For turtle #34321 the daytime extent

was 2413 km?® and the night extent 1212 km3.
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A Data processing methods and summary of mkde calculation
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