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Tropical Surface Water (TSW) <33.8 >25°
Equatorial Surface Water (ESW) 33.8 <S< 34.8 20 < T < 26
Subtropical Surface Water (STSW) >35.1 18 < T < 27
Cold Coastal Water 34.8 <S< 35.1 13.5 < T < 19

Source: Zuta 1970, Morón 2000, Gutierrez et al. 2005, Swartzman et al 2008
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•Mean characteristics of the zooplankton:   Abundance, 
Composition and Diversity measures.

•Temporal variation of the zooplankton community.

•Relationship with physical forcing : upwelling index and water 
masses.

Objetives
•Variability of the zooplankton community in the 
Northern Humboldt Current System (NHCS) and its 
relation to physical forcing
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Zooplankton:

Bymonthly (Paita-San José)                                                 
Monthly    (Callao)                                             

Net WP-2  (surface hauls )                                      
Mesh size 300um                                                 
225 zooplankton samples                                         

Daytime Samples
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Data

Physical Parameters: 

Sea Surface Temperature (SST)

Sea Surface Salinity         (SSS)

Wind (turbulens and upwelling index

Spearman Correlations 

Diversity measures



Zooplankton abundance
RESULTS                                 Zooplankton Characteristics
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Relative Abundance of Zooplankton

76% 99% 97%

Zooplankton Characteristics



Relative Abundance of Copepods
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Copepods species associated to waters masses

Calanus    chilensis

Mecynocera clausi

Oithona    plumifera  

Subeucalanus 
mucronatus

Euterpina 
acutifrons

Undinula 
vulgaris

Centropages 
brachiatus
Eucalanus                      
inermis

Canthocalanus pauper

Labidocera    acuta

Pontellina plumata

Pontellina regalis

Centropages furcatus

Nannocalanus minor

Temora spp.

TSW ESW

CCW

SSW

Correlations

SSW
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Spearman correlations 
Significanly  p<0.05



Dominant species 
presence shows low 
Evenness index  in 
the 3 coastal zones.

Diversity Measures 

Shannon Diversity 
Richness Species

Paita
San Jose

Acartia tonsa domined 
in San Jose and Callao.

A.Tonsa - C.chilensis 
in Paita



Acartia tonsa

Acartia tonsa
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Associated with physical Forcing
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2007                2008                2009

Interanual variations of Zooplankton
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Summary

• Highest abundance in Paita and Callao and lowest in San Jose

• Copepods are always the dominant group, but highest diversity 
in Paita associated with equatorial and tropical waters.

• Acartia Tonsa is the dominant specie and is associated with low 
salinity values

• At seasonal scale the zooplankton abundance is controlled by 
the turbulence index (more turbulence, less zooplankton)

•Water-mass variability,  particulary in Paita, strongly influence the 
abundance and composition of the zooplankton. 



Future
 

work

• Extend the analysis between 1994 and 2010.

• Determine better the respective role of the wind-forcing and 
water-mass movements on the zooplankton variability

• Increase the temporal resolution of zooplankton samples to 
study relatively high-frequency variability
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