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Centre for Earth Observation Science (CEOS), Faculty of Environment, Earth, and
Resources, The University of Manitoba

The Centre for Earth Observation Science (CEOS), Clayton H. Riddell Faculty of Environment,
Earth, and Resources, The University of Manitoba, is seeking qualified candidates for several
full time research and student positions, focusing on investigations of oceanic and atmospheric
forcing of sea ice in the northern hemisphere. These positions will become part of a collaborative
team working with Dr. David G. Barber through his Canada Research Chair
(http://www.chairs.gc.ca/web/home_e.asp), the International Polar year (www.ipy-cfl.ca) and
ArcticNet (a Network of Centres of Excellence; www.arcticnet.ulaval.ca ) Field work is
supported by the Canadian Research Icebreaker, Amundsen (http://www.amundsen.quebec-
ocean.ulaval.ca). We seek several candidates to fill the following positions:

1) A full time (contingent term) appointment at a ‘Research Associate’ level to work in climate
forcing of sea ice dynamic and thermodynamic processes. Candidates with a background in
remote sensing, numerical modelling field observations, and or statistical approaches to
understanding sea ice processes are encouraged to apply. A Ph.D. or masters in meteorology,
oceanography, physical geography or related field is desirable.

2) A full time (contingent term) appointment at a ‘Research Associate’ level to work on ocean-
sea ice-atmosphere (OSA) processes relating to how changes in sea ice dynamic and
thermodynamic processes affect biogeochemical, ecological, and climate processes operating
across the OSA. Candidates with a background in Arctic marine ecology, remote sensing,
numerical modelling, field observations and or statistical approaches to understanding sea ice
processes are encouraged to apply. A Ph.D. or masters in biology, meteorology, oceanography,
physical geography or related field is desirable.

3) A three-year term position (with possibility of extension) as a data manager for the Centre for
Earth Observation Science. Duties will include coordination, management, and expediting of
data warehousing from various Arctic research programs. The candidate will coordinate
management of data through a computerized data warehousing system known as the Canadian
Cryospheric Information Network (CCIN). The candidate should have a bachelors or masters
degree in physical or computer science and experience with computer database programs (e.g.,
MySQL and or Unix based systems).

4) Graduate studentships (Ph.D. or masters level) to work on atmospheric forcing of sea ice
dynamic processes at the local or hemispheric scale using in situ data from ocean buoys and ship
based observations. A background in remote sensing, meteorology, oceanography, Geographic
Information Systems, limnology or related field is desirable.

5) Graduate studentships (Ph.D. or masters level) to work on Freshwater-marine coupling in
Hudson Bay. These projects will examine the role of freshwater in ocean surface mixed layer
processes (both physical and biological) and the role freshwater plumes play in moderating the
ocean surface under sea ice in winter. A background in remote sensing, meteorology,
oceanography, limnology, Geographic Information Systems or related field is desirable.
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Candidates should send a CV and letter of intent via email to Prof. David Barber, c/o Ms. Denise
Whynot (dwhynot@cc.umanitoba.ca). Pay and benefits are competitive internationally and
commensurate with qualifications. The University of Manitoba is an equal opportunity employer.
Reviews will begin April 1 and continue until filled. www.umanitoba.ca/ceos

Improved seawater thermodynamics: How should the proposed change in salinity be
implemented?
by SCOR/IAPSO Working Group 127, February 2008

Background

The SCOR/IAPSO Working Group 127 on the “Equation of State and Thermodynamics of
Seawater” is charged with providing improved algorithms and descriptions of the
thermodynamic properties of seawater. The working group has made significant progress on
many of its goals, and it is now time to seek the advice of the oceanographic community
regarding the best practical ways of adopting these developments into oceanographic practice.
The Working Group has met twice to date, once in Warnemiinde in 2006, then in Reggio
Calabria in 2007. Our next meeting is in Berlin in September 2008.

The working group will soon provide the most accurate algorithms to date for the
thermodynamic properties of seawater (such as density, entropy, enthalpy, specific heat
capacity, etc). In order to achieve such accuracy it became evident that a salinity variable is
required that more accurately represents absolute salinity than does the conductivity-based
Practical Salinity. Spatial variations in the composition of seawater upsets the relationship
between Practical Salinity S (which is a function of conductivity, temperature and pressure) and
Absolute Salinity S (defined as the mass of dissolved material per mass of seawater solution).
If the thermodynamic properties of seawater are to be written in terms of just one type of
salinity, then they are much closer to being functions of (S Asts p) than being functions of

(S W1, p). Moreover, Absolute Salinity is a conservative property (that is, it is conserved when
turbulent mixing occurs) whereas Practical Salinity is not conservative.

Absolute salinity for seawater of Reference Composition

In order to progress toward evaluating Absolute Salinity our first task was to define the relative
concentrations of the constituents of Standard Seawater. This we have done, and this work is
published in Millero et al (2008a). The abstract of this paper is as follows.

Fundamental determinations of the physical properties of seawater have previously
been made for Atlantic surface waters, referred to as “Standard Seawater”. In this
paper a Reference Composition consisting of the major components of Atlantic
surface seawater is determined using these earlier analytical measurements. The
stoichiometry of sea salt introduced here is thus based on the most accurate prior
determination of the composition, adjusted to achieve charge balance and making use
of the 2005 atomic weights. Reference Seawater is defined as any seawater that has
the Reference Composition and a new Reference-Composition Salinity Sk is defined
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to provide the best available estimate of the Absolute Salinity of both Reference
Seawater and the Standard Seawater that was used in the measurements of the
physical properties. From a practical point of view, the value of Sg can be related to
the Practical Salinity S by

Sr=(35.16504/35) gkg ' x S.

Reference Seawater that has been “normalized” to a Practical Salinity of 35 has a
Reference-Composition Salinity of exactly Sg = 35.165 04 g kg .

The new independent salinity variable S, is intended to be used as the concentration
variable for future thermodynamic functions of seawater, as an SI-based extension of
Practical Salinity, as a reference for natural seawater composition anomalies, as the
currently best estimate for Absolute Salinity of IAPSO Standard Seawater, and as a
theoretical model for the electrolyte mixture “seawater”.

As described in this abstract, for seawater of standard composition we have been able to relate
the Absolute Salinity to the Practical Salinity; for example, at a Practical Salinity of 35,
seawater of Reference Composition has an Absolute Salinity of

35.165 04 gkg'. We expect shortly to be able to recommend an algorithm that accounts for the
variation of seawater composition from the standard composition. That is, we soon expect to be
able to recommend an algorithm S, = S5 (Sg, ., ,) where the extra arguments will be either

measured parameters (such as total alkalinity, silicate and nitrate) or more simply the spatial
locations longitude, latitude and pressure. Millero and Kremling (1976), Millero (2000) and
Millero et al (2008b) are precursor papers to such an algorithm.

Advantages of Absolute Salinity over Practical Salinity

Absolute Salinity has the following advantages over Practical Salinity for oceanographic use.

1.

The definition of Practical Salinity S on the PSS-78 scale is separate from the system of
SI units. Absolute Salinity can be expressed in the unit (g kg '). Adopting this SI unit
for salinity would terminate the ongoing controversies in the oceanographic literature
about the use of “psu” or “pss” and make research papers more readable to the outside
scientific community and consistent with SI.

The freshwater mass fraction of seawater is not (1 —0.001S). Rather, it is

(1-0.001 S, /(gkg™)), where Sy is the Absolute Salinity, defined as the mass fraction of

dissolved material in seawater. The values of Sx /(g kg™') and S are known to differ by
about 0.5%. There seems to be no good reason for continuing to ignore this known
difference, e.g., in ocean models.

PSS-78 is limited to the salinity range 2 to 42. For a smooth crossover on one side to
pure water, and on the other side to concentrated brines up to saturation, as e.g.
encountered in sea ice at very low temperatures, salinities beyond these limits need to be
defined. While this poses a challenge for S, it is not an issue for Sa.

The theoretical Debye-Hiickel limiting laws of seawater behavior at low salinities, used
for example in the determination of the Gibbs function of seawater, can only be
computed from a chemical composition model, which is available for Sk but not for S.



5. For artificial seawater of Reference Composition, Sg has a fixed relation to Chlorinity,
independent of conductivity, salinity, temperature, or pressure.

6. The next largest improvement in the equation of state of seawater will come from
incorporating variations in the composition of seawater, that is, from calling the equation
of state with Absolute Salinity rather than with Reference Salinity. The determination of
Absolute Salinity is facilitated by the introduction of the Reference Composition and
Reference Salinity.

7. Absolute Salinity S is a conservative variable, whereas, in the presence of compositional
variations, Practical Salinity S (which is essentially determined by conductivity alone) is
not a conservative variable. All of our oceanographic practice assumes that “salinity” is a
conservative variable (e.g. ocean model codes, the practice of mixing along straight lines
on salinity-potential temperature diagrams, inverse modelling etc).

Expanding on point 7 above, it seems clear that we presently use Practical Salinity S as though it
is a conservative variable, and yet we now know that it is not; for a given Absolute Salinity,
Practical Salinity varies by up to 0.02 between different major ocean basins (Millero, 2000).
This non-conservative regional variation in Practical Salinity is at least seven times the error with
which salinity can be measured by modern instrumentation at sea. This difference of 0.02 in
Practical Salinity causes differences in density that are also several times greater than the
remaining uncertainty in the best algorithms for the density of seawater. It seems that in our
oceanographic practice we intuitively ascribe the conservative properties of Absolute Salinity to
our “salinity” variable, which to date has been Practical Salinity. For example, if we were intent
on interpreting the salinity of an ocean model as Practical Salinity, then the salt conservation
equation should contain a non-conservative source term to take account of the spatial variations
in the composition of seawater.

Here we summarize the reasons why Absolute Salinity is the preferred salinity variable for
oceanographic research.

e [t will be preferred by journals since it is an SI unit.

e [t is the natural salinity variable for ocean models since they assume that their salinity
variable is conservative, hence it should be used to initialize ocean models at all depths.

e [t is the natural variable to use in inverse models, budget studies and on salinity-
temperature diagrams because its conservative nature justifies turbulent mixing occurring
along straight lines on such a diagram.

e The freshwater fraction and the meridional freshwater flux follow naturally when using
Absolute Salinity but not when using Practical Salinity.

e By using Absolute Salinity in the algorithm for the equation of state, the effects of the
spatial variations of seawater composition are accounted for, while if Practical Salinity is
used in such a call to the equation of state, a density error is incurred.

e [t is the common salinity variable used in engineering, natural and geosciences outside
oceanography, where Practical Salinity is often unknown or misconstrued.

e [t is applicable to low concentrations in brackish lagoons and river mouths, to high
concentrations in freezing or desiccating brines, as well as at higher temperatures in
desalination plants, whereas Practical Salinity is defined only in the range 2<.S5<42.

e Ifnecessary for chemical or biological reasons, all partial ion concentrations in a sample
are easily available, to which Practical Salinity is unrelated.



The SCOR/IAPSO Working Group 127 regards these as compelling reasons for adopting
Absolute Salinity as the new preferred salinity variable in the analysis of oceanographic data.
Accordingly we are formulating new algorithms for density, enthalpy, entropy, potential
temperature, sound speed, etc in terms of Absolute Salinity, temperature and pressure (Feistel
(2008)). The extended validity range of the new formulas in temperature and salinity precludes
using Practical Salinity as the independent variable of these thermodynamic quantities. For

example, in situ density will have the functional form p(S As 1 p) and potential temperature will
have the functional form 8(Sy, 7, p, p, ). Absolute Salinity S, will be defined as

S A= SR + OS5 A
where Reference salinity Sy is simply proportional to Practical Salinity S as described in
Millero et al (2008), namely by

Sg =(35.16504/35) gkg ' x S,

and 85 5 is the difference between Absolute and Reference Salinities. A5, will be available as a

look up table as a function of latitude, longitude and pressure and also as an alternative linear
relationship of nutrient and silicate concentrations, or for example, as a Calcium excess estimate
from the river discharge into estuaries. We expect to have algorithms available before the end of
2008.

How to adopt Absolute Salinity?

Having made the case that Absolute Salinity possesses many advantages over Practical Salinity,
how should present oceanographic practice adapt to incorporate these advantages?

The obvious thing to do would be to decide on a date on which the whole community ceases to
use Practical Salinity and switches to using Absolute Salinity. However the algorithm to convert
Reference Salinity to Absolute Salinity is less mature and will probably remain a “work in
progress” for several years. Moreover, data that is stored in archives should have a very close
connection to a measurement (like temperature or conductivity) rather than being the result of an
algorithm that is likely to change with time. Hence one cannot really imagine storing Absolute
Salinity in data bases. Rather, the closest thing to do in this vein is to store Reference Salinity

Storing Reference Salinity in data centres would have the advantage that it is an SI unit.
However before the equation of state (or other thermodynamic quantities) can be evaluated using
the new software, the Reference Salinity data needs to be converted to Absolute Salinity using
the most up-to-date version of this software. Moreover, the community cannot completely
abandon Practical Salinity since it will remain as the salinity variable in the archives for cruises
undertaken before the change-over date. By changing the salinity variable that is reported from
cruises to data bases from Practical Salinity to Reference Salinity the possibility of
contamination of the data archives arises as salinity of one type is incorrectly labeled and stored
as the other type of salinity.



In the long run, as with many other historical non-SI units like torr, cal or dyn, it would seem to
be an advantage to use only Reference Salinity and abandon the use of Practical Salinity
completely. If Reference Salinity were the salinity variable to be used in all of the revised
thermodynamic algorithms, the argument for “biting the bullet” and abandoning Practical
Salinity as much as possible would seem to be the correct path. But it is Absolute Salinity that
we seek, and Reference Salinity is only part way towards the evaluation of Absolute Salinity.
Given this, is it worthwhile changing the present archiving practice in favour of a variable
(Reference Salinity) that is still not the final salinity that we will use (Absolute Salinity)?

Any choice of action inherently involves compromises, and the best course of action is not
obvious to the Working Group. As a way of focusing the discussion we outline two possible
routes for adopting the advantages of Absolute Salinity, labeled Option 1 and Option 2.

Option 1

e C(Change from reporting Practical Salinity to reporting Reference Salinity to national and
international data bases. This implies that the data bases store Practical Salinity from the
old cruises and store Reference Salinity from new cruises (from say 1% January 2010).

e Provide software (for example, of the form S (SR X, Y, p)) to produce the best available
estimate of Absolute Salinity from Reference Salinity (using additional information on
position or water properties).

e Have all the thermodynamic software in the form p(S 4,1z, p).

Discussion of Option 1

The main advantage of Option 1 is that the community eventually ceases to use the non-
SI unit Practical Salinity, and instead uses the two SI salinity measures, Reference Salinity and
Absolute Salinity.

A drawback of Option 1 is that there will be cases of contamination of the data bases
where cruise salinity is labeled and stored as Reference salinity whereas in fact it is Practical
Salinity data, and vice versa. This kind of error presently contaminates the temperature, oxygen
and pressure/depth data bases.

Since both § and S; are simply measures of conductivity, and since they are simply
proportional to each other, will it be seen that we are taking a course of action that has potential
for confusion for only academic benefit?

Recall that scientific work and papers are mostly done with potential temperature &
rather than in situ temperature ¢ so the first thing that one usually does with the S, ¢, p data from a
data centre is to form 6. Similarly, scientific work and papers should be done with Absolute
Salinity rather than Reference Salinity so the first thing that one needs to do under Option 1 with
the Sy, ¢, p data from a cruise or from a data centre is to form not only & but also S, . This

analogy with what we already do with storing the measured variable ¢ but using the derived
variable @ is very close.

Under Option 1 we cannot imagine that the community can altogether forget about
Practical Salinity however, as the data from older cruises (e.g. all of WOCE) is stored in data
centres in terms of Practical Salinity. This data will need converting first to Reference Salinity



and then to Absolute Salinity before the thermodynamic routines such as potential temperature,
density, potential enthalpy etc, can be called by oceanographic researchers.

There will be some instances when the new software is called with the salinity data being
S and in those instances an error will be made. This type of error is an undesirable consequence
of both Options 1 and 2.

Option 1 requires manufacturers (such as Seabird) to change what they presently do. The
instruments will need to output their salinity in terms of Reference Salinity. Also the ampoules
of standard seawater will need to quote their salinity in terms of Reference Salinity. The
transition date of say 1* January 2010 has to be handled very carefully in these respects. Further,
anyone wanting to make use of older ampoules will have to be aware of the transition and how to
deal with it.

Option 2

e Continue to report Practical Salinity S from cruises and to have only Practical Salinity S
stored at national and international data centres.

e Provide software (for example, of the form S, (S,x, v, p)) to produce the best available
estimate of Absolute Salinity from Practical Salinity (using additional information on
position or water properties).

e Have all the thermodynamic software in the form p(S,,z, p)

Discussion of Option 2

By reporting only S in data bases we would expect to greatly reduce the possibility of
salinity data being mislabeled in data bases.

Since both S and S; are simply measures of conductivity, option 2 is consistent with the
argument that there is little value in replacing one measure of conductivity (namely Practical
Salinity) with another (namely Reference Salinity) in data bases. Rather, under Option 2 data
centres store S and S alone.

As mentioned above, scientific work and papers are mostly done with potential
temperature € rather than in situ temperature # so the first thing that one usually does with the S,
t, p data from a data centre is to form €. Similarly, scientific work and papers will be mostly

done with Absolute Salinity rather than Practical Salinity so the first thing that one needs to do
under Option 2 with the S, ¢, p data from a cruise or from a data centre is to form not only & but
also §,. This analogy with what we already do with storing the measured variable ¢ but using

the derived variable @ suggests that storing S but using S, will not cause oceanographers any

serious difficulties.

There will be some instances when the new software is called with the salinity data being
S and in those instances an error will be made. This type of error is an undesirable consequence
of both Options 1 and 2. However this error will affect the results and the publications arising
out of those who make this error, but this error will not contaminate an archived data set.

Option 2 does not require manufacturers (such a Seabird and the Standard Seawater
Service) to change what they presently do. Rather, Option 2 puts the responsibility for the
changes in the hands of practicing research oceanographers.



Request for your input

The above two options are just two of many options; please do not feel constrained in your
comments to these options. We seek input from the oceanographic community on how to gain
the advantages of adopting Absolute Salinity in our oceanographic research work. The key issue
seems to revolve around which type of salinity is required to be reported to and archived by
oceanographic data centres. We encourage frank responses. Each response will be thoughtfully
considered by the Working Group. Please email your comments to trevor.mcdougall@csiro.au

with the words “Comment for WG127 on how to adopt Absolute Salinity” as the message title.
References
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Position of SCOR! and GESAMP? on Deliberate Nutrient Additions to the Ocean
PRESS RELEASE, 4 March 2008

Deliberate fertilization of the ocean, until recently a subject of mostly scientific interest, has
caught the attention of the commercial sector because of its potential to sequester carbon and to
increase the production of living marine resources. To be effective for either of these purposes,
eventual fertilization would add iron or nitrogen to large areas of the world’s ocean. Proposals to
realize the potential of ocean fertilization on such scales suffer a major weakness: one does not
know how the oceanic ecosystem will respond. Current understanding of how the ocean operates
is increasing rapidly, but is still not sufficient to predict the effects of large-scale nutrient
manipulations.

Field experiments, carried out in various parts of the world ocean to study the role of iron in
ocean ecosystems, have not been able to demonstrate a significant net increase in carbon export
to the deep ocean on short or long time scales. These experiments have also raised important and,
as yet, unanswered questions about changes in community structure. Ocean fertilization on any
significant scale will (by design) impact the species succession and the ecosystem structure and
function in the affected areas. Furthermore, the impacts of fertilization are unlikely to be
confined to the specific region that receives the fertilizer. Ocean currents mix and move water
continuously and so can transport nutrients, the resulting biomass, and decomposition products
beyond the target areas, with unknown consequences. Inadvertent anthropogenic additions of
nutrients to the coastal ocean are presently causing significant problems such as hypoxia, anoxia
and harmful algal blooms. At the present, the long-term consequences of ecosystem alterations
from nutrient additions are unforeseeable and may be harmful. The effects of deliberate large-
scale nutrient addition may therefore range from the desired and positive to the unintended and
negative.

The Scientific Committee on Oceanic Research (SCOR) of the International Council for Science
and the Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection
(GESAMP) of the United Nations agree that any deliberate large-scale addition of nutrients to
the ocean must be conducted in such a way that the outcomes of these experiments are
statistically quantified and independently verified with respect to but not limited to:

o Changes in new primary production and total community respiration rates at the
fertilization site and “downstream” of the site;

o Assimilative capacity of selected ocean regions;

o Changes in the drawdown of carbon dioxide from the overlying atmosphere, and carbon
dioxide and essential macro-nutrients (P, N, and Si) from the surface waters;

o Changes in the production of carbon dioxide and other gases relevant to climate change
(e.g., nitrous oxide, methane, and dimethyl sulfide) in surface and mesopelagic waters;

o Changes in denitrification rates within the oxygen minimum zone;

o Changes in the production of toxins that might be detrimental to other organisms, for
example, by harmful algal blooms;

o Changes in the export of carbon to a depth where sequestration for at least 100 years is
likely;

o Changes in pH and oxygen concentrations in the water column;
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o Changes in biomass, composition, and biodiversity of phytoplankton, bacteria, and
zooplankton, and recruitment of fish and shellfish; and
o Changes in food web structure.

To be scientifically credible the design and implementation of large-scale nutrient addition
experiments must be transparent and the results must be clearly stated and made available to the
scientific community and the general public. Transparency is essential, because any appearance
of lack of independence from vested interests lowers the credibility of the results among ocean
scientists, environmental organizations, policymakers, and potential investors in carbon credits.
Carbon credits for fertilization should not be allowed unless and until reliable methods have been
developed to estimate and verify the amount of carbon actually sequestered, and side effects
have been properly understood and taken into account. We commend efforts by some
commercial ventures to create codes of conduct and obtain outside reviews. It is essential that
each stage of these experiments is reviewed by well-qualified experts free of vested interests.
The goal of any new experiment on the effects of nutrient addition should be to increase our
understanding of ocean processes at adequate spatial and temporal resolution; experiments
should build on the lessons and the insights of previous experiments.

For further information please contact:

General Questions about the Scientific Committee on Oceanic Research (SCOR) and
SCOR’s interests in this topic: Prof. Bjorn Sundby, SCOR President (Canada)—Can be
reached at +1 514 398- 4883.

General Questions about the Joint Group of Experts on the Scientific Aspects of Marine
Environment Protection (GESAMP) and GESAMP’s interests in this topic: Dr. Michael E.
Huber, Chairman of GESAMP (Australia)— Can be reached at +61 7 3244 7336.

Questions about the effects of iron in ocean ecosystems:

Dr. Ken Buesseler, Senior Scientist, Woods Hole Oceanographic Institution (USA, but on
sabbatical in New Zealand) — Can be reached at +64 2 1056 0521 between 9 a.m. and 5 p.m.
(New Zealand time).

Questions about iron chemistry in the ocean: Prof. Tim Jickels, School of Environmental
Sciences, University of East Anglia (United Kingdom)—Can be reached at +441603 593117.

General questions about GESAMP: Fredrik Haag, GESAMP Officer, International Maritime
Organization (United Kingdom), Can be reached at +44 20 7463 4139, or through
gesamp(@gesamp.org.

This statement contains views expressed or endorsed by members of SCOR and GESAMP who
act in their individual capacities; their views may not correspond with those of their sponsoring
organizations or Governments.
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"' SCOR is an international nongovernmental organization created in 1957 by the International
Council for Science to promote international cooperation in all areas of ocean science (see
WWW.Scor-int.org).

> GESAMRP is an independent group of experts, formed in 1969, that advises the United Nations
(UN) system on the scientific aspects of marine environmental protection. It is sponsored by
eight UN organizations with responsibilities for the marine environment and provides a
mechanism for coordination and collaboration among them (see www.gesamp.org).

Proceedings of IUGG XXIV General Assembly - Perugia 2007 Italy

All abstracts presented at the XXIV IUGG General Assembly, held in Perugia from July
2" to the 13th, 2007 are now available on line, including those of IAPSO. The abstracts
as pdf files can be viewed and/or downloaded from the www.iugg2007perugia.it web site
at the following link: http://www.iugg2007perugia.it/webbook/

ICES Annual Science Conference 2008 — Halifax, Nova Scotia

The 2008 ICES Annual Science Conference to be held at the World Trade and Convention

Centre in Halifax, Nova Scotia, Canada, Monday September 22 — Friday September 26, 2008.

Theme sessions include:

Incorporating microbial dynamics in studies of shelf ecosystems

Role of sea ice in polar ecosystems

Mid-ocean ridges and seamounts: oceanography, ecology and exploitation

New trends in diseases of marine organisms: causes and effects

Marine spatial planning in support of integrated management — tools, methods, and

approaches

e Size is almost everything! Size and trait based processes and models in ecosystems and
management

e Sediment — biota interactions and mapping marine habitats

e Ecological carrying capacity in shellfish culture

Fishing capacity, effort and fishing mortality; The understanding of fishery dynamics and
their links to management

e Comparative dynamics of populations in the Baltic Sea and Gulf of St. Lawrence
ecosystems

e Small-scale and recreational fisheries surveys, assessment, and management
Coupled physical and biological models: parameterization, validation, and applications

e How much habitat is enough? Evaluating habitats in terms of their ecosystem function,
goods and services

e Problems and solutions for the assessment, conservation and restoration of rare,
threatened and endangered fish species

e Governmental quality and risk management
New methodology for tracking fish, mammal and sea bird behavior and migrations
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e Evidence of global warming effects on zooplankton populations and communities,
including larvae of benthic invertebrates and fish
e Environmental and fisheries data management, access, and integration

Abstracts must be submitted by no later than Monday 21 April 2008. Additional information
may be found at: http://www.ices.dk/iceswork/asc/2008/index.asp

Second Symposium on The Ocean in a High-CO, World

Registration and abstract submissions is now open for the Second Symposium on The Ocean in a
High-CO2 World in Monaco on Oct. 6-9, 2008. The symposium Web site can be found at
http://www.highco2world-ii.org.

Deceased Oceanographers

Each year CMOS recognizes in their publications, and with a moment of silence at their annual
Congress, the passing of Canadian meteorologists and oceanographers. Should you be aware of
the passing of any Canadian oceanographers in 2007, or up to May 2008, it would be very much
appreciated if you could pass relevant information to both the Secretary of CNC/SCOR
(dick.stoddart@sympatico.ca) and to the Executive Director of CMOS, lan Rutherford
(cmos@cmos.ca)

Call for SCOR Working Group Proposals for 2008

The 29" SCOR General Meeting will take place in Woods Hole, Massachusetts, USA on 22-24
October 2008 and it will evaluate proposals for new SCOR Working Groups at that time. New
Working Group proposals will be entertained until May 31, 2008. Model proposals and other
information about working groups can be found at http://www.scor-int.org/wkgrpinfo.htm.

SCOR examines the disciplinary balance of its working groups annually. The 2007 evaluation of
found that the set of SCOR working groups is relatively balanced, given that other organizations
are already focusing on climate issues. However, it was recommended that more attention be
given to interdisciplinary topics. Each proposal will be evaluated by national SCOR committees
in terms of scientific merit and quality, timeliness, and achievability of the proposed terms of
reference.

SCOR tentatively plans to start two new working groups in 2009, pending availability of adequate
funding. National SCOR committees are an important aspect of SCOR’s operation and can play a
key role in reviewing working group proposals and in seeking new funds to pay for working group
activities. Proponents should consider submitting their proposals through their national SCOR
committees, although SCOR will also accept proposals from individuals and other organizations.
Details on the call for proposals may be found at: http://www.scor-
int.org/2008GM/2008GM.htm (the second entry).
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Previous newsletters may be found on the CNC/SCOR web site.

Les bulletins antérieurs se retrouvent sur le site web du CNC/SCOR.

Newsletter #36 will be distributed on May 15, 2008. Please send contributions to dick.stoddart@sympatico.ca
Bulletin #36 sera distribué le 15 mai 2008. Veuillez faire parvenir vos contributions a dick.stoddart@sympatico.ca

If you wish to subscribe to this newsletter, please send an email to listserv@lists.mcgill.ca with the following message:
SUBSCRIBE OCEAN-NEWSLETTER.

If you wish to cancel your subscription, please send an email to listserv@lists.mcgill.ca with the following message: SIGNOFF
OCEAN-NEWSLETTER.

Si vous désirez vous abonner a ce bulletin de nouvelles, veuillez envoyer un courriel a listserv@lists.mcgill.ca incluant le
message: SUBSCRIBE OCEAN-NEWSLETTER.

Si vous désirez annuler votre souscription, veuillez envoyer un courriel a listserv@lists.megill.ca incluant le message: SIGNOFF
OCEAN-NEWSLETTER

WWW.CNCSCOR.CA
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