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Processes relating fish distributions to environment

+ different scales in relationship (history, movemers) :
fish are not necessarily at a given time where they hsuld ’ be
-> point - point correlations (GLM) often explain low percent variance

-> pattern - pattern correlation useful (EOFs)

+ energetic processes of individual fish : suitability& density-dependence
fish integrate their environment

-> habitat quality (density-dependence) : Ideal frealistribution (Basin model: McCall, 1990

-> non-immediate environment : Energy budget$DEB: Kooijman, 2000)

+ spatial processes of population life cycle pattar. behaviour
life cycles spatially organised to match oceanographieatures (Sinclair, 1988)

-> gpatial memory in the stock: habitat selectioflCES SGRESP)




Integration of (physiological) suitability with spatial memory (effect of F ?)

. Stock abundance

VA

Habitat suitability

Geographical sBace

Entrained memory

South African sardine ICES WK TEST

Petitgas et al. CM 2006/B:07




Advection - Diffusion Framework to predict fish distribut ions Bertignac et al. 1998 FOG 7: 326-334

Characteristics of habitats : methods to estimate & prett them

Potential spawning habitat
conditions suitable for spawning
Primarily influenced hydrological conditions prior and during spawning

Realised spawning habitat

area where spawning actually occurs
Primarily influenced by spawning population (size and demography)

Successful spawning habitat
significant contribution to recruitment
Primarily influenced by larvae drift and survival (after spawning)

GLOBEC-SPACC Workshop on spawning habitat and assessment of small pelagic fish. Chile, 2004




Terminology

Method

Potential Habitat

Necessary Conditions (physical)

Preferred Habitat

Necessary conditions for high concentration:

Realised Habitat

Part of Pot.Hab. effectively occupied

Suitable Habitat

Conditions supporting biol.func.

Essential Habitat

Area of importance to Pop. maintenance

GAM applied to Pres./Abs. data

Physiological tolerane

Quotient Plots (or Cum.Dist.Func)

GAMQ(1) * GAM (z>1)

Regress. Quantile

Empirical Orthogonal Func. (EOF)

IBM bioenergetic

--> potential for growth / repro

Spatialised Pop Matrix Model
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Quotient Plots :

Temperature & salinity

Preferendafor sardine eggs

Eggs surveys lberia & Biscay
2000 - 2005

bars. available habitat
blue: preferred habitat

red : significance limits

|CES SGRESP



Prob. Pres = GAM (hydrological data)

Potential spawning habitat for anchovy in Biscay

all available egg surveys pooled: all possible obsesd conditions --> * potentiality ’

Hydrological conditions : CTD or model
Realistic 3D hydrodynamical simulations Potential Spawning Habitat

11 12 13 14 15 340 345 350 355 20 40 60 80
Bottom Temperature (°C) Bottom Salinity Mixed-layer depth (m)

12 14 16 18 320 335 350 0 50 150
Surface Temperature (°C) Surface Salinity Potential Energy deficit (J)

Planque et al., 2007. FOG 16: 16-30




Modelling preferential habitats using Regr. Quantiles : Principle

Linear Quantile Regression
Y =log(abundance+1) = a.depth + b

H
N

Log(Abundance+1)

Prediction of the preferential
habitat as a function of depth
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Vaz et al. ICES CM 2005/0:23




Red mullet (Mullus surmuletus) EU Charm

Photo Pierre PORCHE - IFREMER

Autumn

90th quantile




Modelling Preferential habitat with GAM : Spawning N orth Sea Plaice

. - g

Spawning grounds (Harding, 1978)

Latitude (degrg

Longitude (degrees)

- method : GAM with IBTS Data
- response : spawning adults

- environment : depth, bottom and surface salinity,
bedstress, sediment

PhD Christophe Loots



Habitat suitability estimated using DEB : adult anclovy in Biscay
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Successful spawning habitats estimated using alarval IBM : anchovy in Biscay
Allain et al. 2007, FOG 16: 506-514
Origin of survivors after 100 days
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Essential Habitat : Matrix Population Modelling

Zonation based on biological parameters
Anchovy 1983-2002

Trawl hauls from acoustic surveys pooled

12-13.5cm
13.5-15.5cm

Elasticity analysis :

Fertility in zone D determines

population long-term growth rate

Vaz et a. ICES CM 2002/0:07




RECLAIM draft workplan

Task 3.1: Testing Impacts of Climate Change on Spatio-temporal Habitat Utilization

FishData
Area EnvData Species Stage

Biscay
river plume extent |anchovy
temperature spawning adults (PelGas) |GAM, EOF

upwelling index eggs (PelGas) QP, GAM, EOF Construct

stratification larvae IBM, CO .
fronts habitat models

on different life

plaice & sole stages
spawning adults (IBTS Q1)
eggs

feeding adults (BTS Q3)

herring | Use habitat
spawning adults (HERAS)

larvae (MIK Q1) models

juveniles (IBTS Q1) conditioned by
larvae climate change
scenarios

North Sea + EEC

temperature wintering adults (IBTS Q1)
river plume extent spawning adults (IBTS Q3)
fronts

Conclude on

QP: quotient plots: preferendum changes in life
GAM: potential habitat Cycle patterns

RQ: regression quantiles: preferred potential habitat

CO: comparison of Potential for growth model habitat estimates with observed spatial patterns
EOF: pattern in the variation of habitat occupation

IBM: larvae IBM-derived potential habitat of potential for growth




