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INTRODUCTION
Recruitment and environment: Fish recruitment is a key driver of

oo e Summer i Sprinc population dynamics particularly in small pelagic species.
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Wind and upwelling dynamics: In eastern boundary upwelling
systems, wind controls productivity and transport, with extreme
, . Intensities increasing offshore advection that can reduce
s il [ eltll] | s sl [ms recruitment.
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Loaiiods AT 45°5 R T —  — Study objective: This study uses generalized additive models to

evaluate the non-linear effects of wind, chlorophyll-a, and spawning
biomass on anchovy recruitment, including the role of extended

Anchoveta distribution (left) and seasonal climatology of wind (up) and chlorophyll-a (down) : : :
windy events and recruitment regimes.

between 1990 and 2020.

METHODOLOGY FISHERIES

 Study area: South-central Chile (35-40°S), main spawning and recruitment zone of Engraulis ringens. Volume (33); |SS; Sept 024)
Data: Coastal winds, satellite chlorophyll-a and spawning biomass from stock assessment.
Predictors: Spring wind intensity, windy days, extended windy events, chlorophyll-a, and spawning biomass (1-yr lag).

Analysis: Anchovy recruitment modeled with Generalized Additive Models (GAMs) to assess non-linear effects and regime shifts.

RESULTS

Results of generalized additive models relating anchovy recruitment (dependent variable) to wind,
spawhning stock biomass, and chlorophyll-a (independent variables) in the central-south zone of Chile
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Mote: The significance value of the predictors from pl to p7, the cross-validated GCV value, explained deviance DEV, and the Akaike information criterion
{AIC) are presented. Spawning stock biomass (ssbl), wind_v2 (alongshore wind), wind w3 (total wind), wind_u4 (cross-shore wind), wind_thresholds
(number of days above the threshold of ~15.2 m/s), windy_eventsd (number of events with three or more days above the threshold of ~15.2 m/s), and
Cloa7 correspond to chlorophyll-a.
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(d GAMs revealed a parabolic relationship between the velocity of
upwelling-favorable winds and anchovy recruitment. Maximized
recruitment occurred at wind speeds around 6 ms-1 but
decreased with winds above 7 ms-1 and below 5 ms-1
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DEV = 64.3% R~SSB+wind DEV = 77.7%

AIC =67.6 AIC =59.2

This study concludes that alongshore winds act
synergistically with spawning biomass to explain anchovy M.A. and S.V. were partially
recruitment and that extended windy conditions were supported by the Chilean National

related to periods of low abundance | Research and Development Agency
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In anchoveta from central-southern Chile, the coastal

retention process seems to be critical for the success of ¢ This environmentally-based indicator could be used as an

annual cohorts. early signal of recruitment strength for stock assessment
and fisheries management.
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