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Tracking of Yellowtall Senola quinqueradiata Migration Using Pop-up
Satellite Archival Tag (PSAT) and Oceanic Environments Data
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Yellowtail Seriola quinqueradiata tagged with a Pop-up Satellite Archival Tag (PSAT) was released off the coast of
near the Moseulpo, Jeju Island and the ecological data during about 40 days was obtained. However, it is difficult to
determine the spatial location of underwater ecological data. To improve the accuracy of estimating the Yellowtail
migration route using temperature, suitable background field of the oceanic environment data was evaluated and used
for input data. After developing of the tracking algorithm for migration route estimation, three experiment cases were
estimated with ecological data among the surface layer, the mixed layer, and the whole water column. All tracking
experiments move from western to eastern Jeju Island. Additionally, tracking experiment using 3D ocean numeri-
cal model reveal that it is possible to estimate the migration route using the fish ecological data of the entire water
column. Therefore, using a large number of ecological data and a high-accuracy ocean numerical model to estimate
the migration route seems to be a way to increase the accuracy of the tracking experiment. Moreover, the tracking
algorithm of this study can be applied to small pelagic fishery using small archival electronic tags to track the migra-
tion route.
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Table 2. Satellite products of global gridded sea surface temperature
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Table 1. Technical specifications of miniPAT

ngﬁfﬁ?:’lr) 124 mm (length)x38 mm (diameter)/60 g
Light 102 to 10" W/cm? at 440 nm

Pressure Range, 1700 m; Resolution, 0.5 m
Temperature Range, -20 to 50°C; Resolution, 0.05°

Other sensors Acceleration, Wet/Dry

Satellite Institution Spatial/temporal Resolution Period Reference

OISST NOAA, USA 0.25°/ daily 1981. 09-present Reynolds et al. (2007)

REMSS NASA, USA 0.09°/ daily 2002. 06-present Remote sensing systems (2017)
OSITA Met Office, UK 0.05°/ daily 2006. 04-present Donlon et al. (2012)

OISST, optimum interpolation sea surface temperature; REMSS, remote sensing systems; OSITA, operational sea surface temperature and

sea ice analysis.
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Fig. 1. Tracking algorithm of fishery migration route.
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Fig. 2. Estimated result of light location (lightloc) and pop-up loca-
tion () by PSAT (pop-up satellite archival tags).
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Fig. 3. Timeseries of ecological data with (a) depth and (b) tem-
perature by PSAT (pop-up satellite archival tags).
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Table 3. Analysis data combination of PSAT and oceanic back-
ground field for 3 experiments

Experiment PSAT data Oceanic data Time step
EXP-S1 upper 5m OSTIA irregular
EXP-S2 upper 30 m OSTIA daily
EXP-M All depth HYCOM 3 hourly

PSAT, pop-up satellite archival tags; OSTIA, operational sea sur-
face temperature and sea ice analysis; HYCOM, hybrid coordinate
ocean model.
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Fig. 4. Frequency heatmap of yellowtail Seriola quinqueradiata
ecological data with (a) depth and (b) temperature.
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Fig. 5. Comparisons between observation and oceanic environment data. a, KMA buoy and OSTIA SST; b, KMA buoy and REMSS SST;
¢, KMA buoy and OSTIA SST; d, KODC and HYCOM; KMA, Korea meteorological administration; OSTIA, operational sea surface
temperature and sea ice analysis; REMSS SST, remote sensing systems sea surface temperature; KODC, Korea oceanographic data center;

HYCOM, hybrid coordinate ocean model.
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Fig. 6. Spatial distribution of the sea surface temperature among. a, OISST; b, REMSS; ¢, OSTIA; d, HY COM. OISST, optimum interpola-
tion sea surface temperature; REMSS, remote sensing systems; OSTIA, operational sea surface temperature and sea ice analysis); HYCOM,

hybrid coordinate ocean model.
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Fig. 8. Ecological temperature data and estimated temperature by fish migration route tracking among the (a) EXP-S1, (b) EXP-S2 and (c)
EXP-M.
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