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Reliable statements about variability and change inmarine ecosystems and their underlying causes are needed to
report on their status and to guidemanagement. Herewe use the Framework onOcean Observing (FOO) to begin
developing ecosystem Essential Ocean Variables (eEOVs) for the Southern Ocean Observing System (SOOS). An
eEOV is a defined biological or ecological quantity, which is derived from field observations, and which contrib-
utes significantly to assessments of Southern Ocean ecosystems. Here, assessments are concerned with estimat-
ing status and trends in ecosystem properties, attribution of trends to causes, and predicting future trajectories.
eEOVs should be feasible to collect at appropriate spatial and temporal scales and are useful to the extent that
they contribute to direct estimation of trends and/or attribution, and/or development of ecological (statistical
or simulation) models to support assessments. In this paper we outline the rationale, including establishing a
set of criteria, for selecting eEOVs for the SOOS and develop a list of candidate eEOVs for further evaluation.
Other than habitat variables, nine types of eEOVs for Southern Ocean taxa are identified within three classes:
state (magnitude, genetic/species, size spectrum), predator–prey (diet, foraging range), and autecology (phenol-
ogy, reproductive rate, individual growth rate, detritus). Most candidates for the suite of Southern Ocean taxa re-
late to state or diet. Candidate autecological eEOVs have not been developed other than formarinemammals and
birds.We consider someof the spatial and temporal issues thatwill influence the adoption and use of eEOVs in an
observing system in the Southern Ocean, noting that existing operations and platforms potentially provide cov-
erage of the fourmain sectors of the region— the East andWest Pacific, Atlantic and Indian. Lastly,we discuss the
importance of simulation modelling in helping with the design of the observing system in the long term.
Regional boundary: south of 30°S.

© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Assessments of status, variability and change in marine ecosystems
are needed to inform management decisions for sustaining goods and
services (see Table 1 for a glossary of terms used in this paper). Long-

term observations of many attributes of these ecosystems are often
lacking. This limits the capacity to report on changes in status, to identi-
fy key processes driving marine ecosystems, to judge the long-term ef-
fects of people on marine resources, food webs and biodiversity, to
determine sustainable levels of activities, such as fisheries, and to assess

Table 1
A glossary of terms used in this paper.

Term Context

Change Restricted in this paper to mean any difference in the status or function of a system that is of interest to society, policy-makers, managers and
scientists

Status The condition of an ecosystem property or the ecosystem as a whole. Measures of status can include mean, variability or other short and long-term
aspects of an ecosystem's dynamics (e.g. seasonal cycles, decadal oscillations). Thus, status includes the relative abundances of components
(habitats, taxa), the processes by which those components interact with other physical, chemical and biological components of the ecosystem and
the subsequent dynamics and variability in the components.

Trend A general tendency or direction of change over time-scales longer than a few years. Such changes may be in the mean and/or variability of status,
such as the frequency of extreme events.

Step change A relatively large change that occurs over a short time period.
Attribution The process of determining and assigning the cause of a trend.
Future scenarios Possible changes in ecosystem status and trends in the future.
Assessment The quantification (including the process leading to that quantification) of (i) status of ecosystem properties and the ecosystem overall, (ii) trends

and/or step changes in those properties, (iii) attribution of trends and step changes to causes, and (iv) likely future scenarios for the ecosystems.
Observation A quantity directly measured in the field and from which an eEOV may be derived.
ecosystem Essential Ocean
Variable (eEOV)

The name has its origin in the Framework on Ocean Observing. An eEOV is a defined biological or ecological quantity which is derived from field
observations. It would be expected to contribute significantly to assessments and be feasible to collect at appropriate spatial and temporal scales.
Its utility arises from its contribution to the roles: (i) direct estimation of status, trends and/or attribution, and/or (ii) development of ecological
models (e.g. qualitative, statistical/empirical, dynamic mathematical models) to support assessments.

Indicators Indicators are defined as variables, pointers or indices of a phenomenon.
Evaluation To judge or calculate the importance or performance of candidate eEOV in relation to criteria and qualities for pilot and mature EOVs.
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