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Marine species biotelemetry

Aquatic animal telemetry:
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Acoustic tags >
- Provide direct position when individuals are in proximity o

receivers
- Usually smaller spatial scale (10-100kms)
- Do not log / archive environmental data
Archival tags for fish: pop-up satellite tags (PSAT) and data-storage tags
DST
- Provide only tagging and recapture / pop-up locations




Geolocation problem I1or 1latiisSh when using

satellite / archival tags

* For pelaglc fish equippe Wlth PSATs, positions are inferred
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- Often distributed too deep
to obtain reliable light

intensity

—> Positions need to be
inferred from recorded depth
and temperature data
(sometimes salinitv)
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Hidden viarkov model (Pedersen et al. 2008.
CJFAS 65:2367-2377)

* Separation of the movement process from the observation process

* Discrete time and state @ . @ _______________

X,: unknown fish position at time t (hidden state)

Y,: observation at time t (depth and temperature data)

0p(xt) 0%0(xt) . 9%0(x,t)
ot _D( 0x?2 T ayZ)

1: movement function: diffusion equation

2: observation function: L(z tp|x) = [, N(z; p,(x), 0, (x)) . tt;’fft’;fN (tp; tep(X), 0 (X))
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rop-up satciaie arcinival tag (roAal) aata
limitations

ARGOS satellite

“Transmitted data’:

lower resolution (30 or 60 min.)

Data density: 1/15 or 1/30 of ‘Archived’
(broadcasts subset) P 7

N = 11,900 data per year

‘Received data’:

‘Archived data’: lower resolution (30 or 60 min.)
high resolution (2 min.) ] Data density: ~40% of ‘Transmitted’
Data density: 100% (transmission gaps)
(PSATmemory)

N =4,760 data per year
N = 263,000 data per year



tag paysical recovery using a
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Geolocation model validation

3 Methods
e Simulation — reconstruction of random simulated track

* Observation — stationary tags (known position and stationary behavior
of model)

* Observation — double tags (e.g. acoustic and archival)

oUse for instance in Gulf of Maine - Liu et al. 2017 CJFAS 74:
1862-1877



Geolocation model validation - simulatiane

Simulated 150 days track
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Geolocation model validation

3 Methods
e Simulation — reconstruction of random simulated track

* Observation — stationary tags (known position and stationary behavior
of model)

* Observation — double tags (e.g. acoustic and archival)

oUse for instance in Gulf of Maine - Liu et al. 2017 CJFAS 74:
1862-1877



Geolocation model validation — observations

* Moored tags (2 at different locations and depths — blue dots)
 mrPAT (10 double tagged large halibut throughout the Gulf — red dots)
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Conclusion

* Geolocation of flatfish is region specific
* Need for in depth geolocation model validation

* When possible, the physical recovery of PSAT greatly improves geolocation
estimates

Advertisement

e Fully funded 2-year postdoctoral position
available to work on halibut movement modeling

* www.arnaultlebris.com/PostDoc_MovementMo
deling.pdf

arnault.lebris@mi.mun.ca
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Observation function

Z+Az tp+Atp
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Model sensitivity — structural errors?
Observational likelihood

[ Nz puy(3), 0, (1)) . [PH00P

* L(z tplx) = tp—Atp

N(tp; Htp (x), Otp (x))
* Other data input possible? Light? Tide?
* Use daily vaniability in depth and temperature?

* Statistical assumptions: normal distributions? Other types of

ﬂjltrlb tion?
el sensitivity — observation errors?

Oceanographic data
* Interpolated observations? Or prediction from circulation model?
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