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Satiotempal fisherie
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www. FishStats.org
1. FishViz

Visualizes results worldwide

SpatialDeltaGLMM

Singlespecies index model

VAST

Multi-species index model

SpatialVAM

Estimate species interactions

FishData

Scrape data worldwide

FishStatdistserv

Community updates by email

FishStats ..
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Tools for spatio-temporal analysis offish ablindance, environmeftalimpacts,” ¥+

and habitatiassocations

Visualize fish trends globally

Fishviz Vvisualizes abundance and distribution shift for fishes globally

Go to Shiny App

Spatio-temporal index standardization

R package spatialpeltaLit estimates abundance, range shift, and
environmental assocations

GitHub project

Multivariate spatio-temporal index
standardization
R package vast (Vector Autoregressive Spatio-Temporal model) fits

multivariate (multiple species/ages/sizes) data with identical
input/output formatting as spatialoeltaGLim

GitHub project
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Thorson, Shelton, Ward, ar®kaug2015.
Geostatistical deltayeneralized linear
mixed models improve precision for
estimated abundance indices for West

CoastgroundfishesICESIMS 72:1297
1310




Delta-generalized linear mixed model (Dek@LMM)

A Deltamodel for observations

0B & rinp ‘F‘Qgriir“b Eﬁg
i Wherel ihd is the probability of encountering the species
i "Q6rn i is a distribution for positive catches
A Spatictemporal variation irencounter probability
Il CEONN b6 o] | M

I | 0O isthe intercept for each year
i Where and 0 follow a spatial distribution
A Spatictemporal variation in density
eIt e i o
i Where parameters are defined similarlyrtoi fo

A Used to predict local density
Qi) i _im

i Where! i and_(i ho) are predictions conditioned on data
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Eastern Bering Sea
(density, log kg. per square km.)
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Useful outputs

Total abundancgnits: kilograms)

‘0o A )Qi
2. Average denSi'(ynits: kilograms per squaildlometer)
‘HO Q(!waQ(l Qi
3. Center of distributionufits: kilometers relative to reference locatipn
W 0 Q(!Tfmu(l Qi

4. Effective area occupi@ahits: squarekilometers)

Qo 20
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Relative abundance
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Abundance Indices
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Arrowtooth flounder Arrowtooth flounder
Eastern Bering Sea EBS

Northings
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Hanselmanand Winker.

» 2016. Densitydependent
- changes in effective area
. occupied for sedottom-

| associated marine fishes.

ProcRSocB 2831840.

Density-dependent
habitat selection

Do populations shrink their range
when abundance is low?

Average
I Small contraction in range

I Greatest in Eastern Bering Sea




pacific hake dover sole pacific spiny dogfish sablefish

Distribution shifts 5/ v meheas 1
A Highly variable : I —
. " X » 5 rex sole splitnose rockfish shortspine thornyhead longnose skate
distribution for semi ¢ |
pelagic species Y e 2
i Dogfish :
s shortbelly rockfish stripetail rockfish english sole sharpchin rockfish
| Sablefish < NV ba v
) £°
I Hake S . MM
5 lingcod spotted ratfish darkblotched rockfish petrale sole
A Few clear trends I, gt
i Depends on time : ‘ i?
scale
o greenstriped rockfish slender sole 19I80 I 19I90 I 20I00 I 20I10 19I80 I 19I90 I 20I00 I 20I10
Thorson Pinskyand Ward.2016. @ W
Modelbased inference for estimating g % Model-based
shifts in species distribution, area " Abundance
occupied and centre of gravity. g Weighted average
Methods EcolEvol 7(8): 99@1002. 1980 1990 2000 2010 1980 1990 2000 2010

Year
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Has been applied to >15 regions worldwide




