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Workshop on “Updates and Comparisons of Zooplankton Time Series” 
 

by David Mackas and Martin Edwards 
 
In the four years since the 2007 International Zooplankton 
Production Symposium in Hiroshima, Japan, zooplankton 
time series data became not only more available, but also 
more widely used as a diagnostic tool for monitoring 
change in marine ecosystems.  Since then, several new time 
series sampling programs (rich but brief in 2007) became 
long enough to support broader scale and more diverse 
analyses.  SCOR Working Group 125 on Global Comparison 
of Zooplankton Time Series (2005–2008) carried out a 
variety of comparisons among many of the earlier and 
longer time series, and developed and applied new 
visualization and statistical tools.  In addition, over this 
period several ocean regions experienced very strong 
fluctuations in climate and zooplankton composition.  A 
half-day workshop, co-convened by the authors of this 
article and held on March 16, 2011, at the 5th International 
Zooplankton Production Symposium in Pucón, Chile, was 
intended to provide updates on this recent progress, and 
also to develop new research directions, tools, and 
comparisons for the future. 
 

The workshop began with an invited talk by Jenny Huggett 
(Department of Environmental Affairs, South Africa) et al. 
that compared zooplankton and environmental time series 
from the four major eastern boundary upwelling regions 
(Benguela, California, northern Canary/Iberian, and 
Humboldt Current systems).  Over the past century, all four 
systems have experienced long-term sea surface warming 
of approximately 1–2°C, overlaid by higher frequency 
fluctuations.  Much of the ocean climate variability at 
interannual to decadal time scales is captured by a few 
dominant climate indices such as the Pacific Decadal 
Oscillation (PDO) and the Atlantic Multidecadal 
Oscillation (AMO), but signs and amplitudes of the local 
responses to these climate fluctuations differ among and 
within upwelling systems.  One interesting broad 
generalization is that, for both temperature and zooplankton 
biomass, the two Pacific systems (California and 
Humboldt) appear to be varying in phase, while the two 
Atlantic systems (Iberia and Benguela) are varying 
inversely (Fig. 1). 

 
Fig. 1 Between-region comparisons of zooplankton biomass, sea surface temperature, and climate index (PDO and AMO) time series from eastern 

boundary upwelling regions in the Pacific (left) and Atlantic (right) from J. Huggett et al. 2011 (invited workshop presentation).  Within each 
region, circles and error bars show average seasonal cycles, and column graphs show annual anomalies. 
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One exciting recent development has been a rapid increase 
in the amount and availability of time series data on 
zooplankton community composition in these systems.  
Many examples were shown in Dr. Huggett’s talk, but one 
clear conclusion is that our analyses are far from complete.  
We have much more to learn from these data sets, and need 
new tools to visualize and communicate the messages they 
are telling us. 
 
Other contributed papers (8 oral presentations, 2 posters) 
covered a range of topics: 
 Between-site comparisons [Claudia Halsband-Lenk 

(Plymouth Marine Laboratory, UK) and Elvire Antajan 
(IFREMER, France) in the English Channel; Catherine 
Johnson (Bedford Institute of Oceanography, Canada) 
et al. along the Atlantic coast of Canada]; 

 New methods and tools for data visualization and 
interpretation [Todd O’Brien (National Marine 
Fisheries Service, USA); Pierre Helaouet (SAHFOS, 
UK) et al. – congratulations to Pierre for winning a 
“best presentation” award for this talk]; 

 Importance of zooplankton interannual variability to 
fish [Patricia Ayon (IMARPE, Peru) et al.] and 
benthos [James Highfield (Plymouth Marine 
Laboratory, UK) et al.; poster]; 

 Dominant time scales and dominant modes of climate 
connection [Fernandez de Puelles (Instituto Español 
de Oceanografía, Spain) and O’Brien; William 
Peterson (Hatfield Marine Science Center, USA) et al., 
David Mackas (Institute of Ocean Sciences, Canada); 
Gaël Dur (University of Shiga Prefecture, Japan; 
poster]. 

 

An oral presentation by Kazuaki Tadokoro (Tohoku 
National Fisheries Research Institute, Japan) et al. was 
cancelled (a casualty of travel disruptions following the 
Japan earthquake), but we look forward to seeing it soon. 
 
By keeping all of the talks short, we were also able to 
include a one and a half hour group discussion of future 
directions and needs.  This was lively and very wide-
ranging, covering issues such as: 
 What should we do to maintain and expand existing 

time series in the face of interruptions and declines in 
government funding levels for marine science and 
retirements of original investigators? 

 Mechanisms and incentives for open and timely 
sharing of data (funding stick plus social-interaction 
carrot??); 

 On-going issues of inter-calibration and inter-
comparability of sampling designs and methods, and 
potential tools for between- and within-region QC/QA 
of biological time series data; 

 International organizations, alliances, and funding 
mechanisms that can coordinate and support global- 
scale observation networks and comparative analyses.  
For zooplankton, we have at least a start toward these in 
the North Atlantic, North Pacific, and Mediterranean.  
Linkages are starting, but are less complete between the 
North Atlantic and North Pacific, and even less so 
between the northern and southern hemispheres.  Do we 
need a zooplankton equivalent of the GLOBEC SPACC 
observation and analysis programs?  Should we seek a 
reincarnation of SCOR WG 125 in a few years?  Many 
think the answer is “yes” to both questions. 

 
Fig. 2 Steps in using the COPEPODITE on-line tool kit (accessible at http://copepodite.org/).  The application hatched on April 1, 2011, and is 

“powered by NAUPLIUS”.  What zooplanktologist could ask for more? (adapted from T. O’Brien workshop presentation). 
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 Because ship time gets ever more expensive and scarce, 
we need to find new (and maintain old) sampling 
methods that provide a lot of zooplankton data at low 
per-unit cost.  Examples include the Continuous 
Plankton Recorder, but also the potential for unmanned 
observation platforms (e.g., gliders), and increasing use 
of optical, acoustic, and genomic sensors. 

 
Despite the challenges described in the previous paragraph, 
our outlook for the future was not all pessimistic.  Some of the 
important “good news” stories from this workshop were that: 
 “Working together” does indeed work.  Between-

region and between-investigator collaborations started 
during SCOR WG 125 have remained active and on-
going, and new collaborations are forming, especially 
among the younger generation of zooplanktologists. 

 Accompanying the trends to “ecosystem approach” in 
fisheries and environmental management, there is 
increasing recognition and application of zooplankton 
data in cross-trophic-level research and monitoring. 

 For the mechanics of data assembly and visualization 
of biological time series, some tasks that were 
formerly time consuming and potentially hit-or-miss in 
their capture efficiency will soon get easier.  A 
highlight here was Todd O’Brien’s description and 
demonstration of the new NMFS-supported online 
analysis and visualization toolkit COPEPODITE (a.k.a. 
the “Coastal and Oceanic Plankton Ecology, 
Production, and Observation Database: Interactive 
Time-Series Explorer”).  This allows users to upload 
data and produce time series results in a standard 
format for visualization and comparative purposes.  
Figure 2 shows a summary of how the tool is used.  
Advantages for the user include easy and reliable 
access to a variety of up-to-date ocean climate data, 
and semi-automated application of a suite of 
visualization tools developed by and for SCOR WG 
125 and the ICES Working Group on Zooplankton 
Ecology. 
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