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Soil Toxicity Assays for Main Power House (MPH) spill site at Casey during the 2005-
2006 summer season.

During the 2005-2006 austral summer, an extensive field season was conducted at the MPH
site. Soil from the contaminated site was sampled at regular intervals over the course of the
summer and an array of soil toxicity assays were conducted on the soll to determine the
sensitivity of each assay. The sensitivity of carbohydrate utilization, nitrifying and denitrifying
activity to SAB contamination were assessed.<br /> <br /> The contaminated site that | was
working at was the Casey Main power house (MPH) Special Antarctic Blend (SAB) spill site.
The existing spill occurred in the summer of 2000 when the tank that supplies SAB to the
MPH was being refilled. An estimated 10.000L SAB fuel was spilled. 32 sites were chosen
from the Casey MPH fuel spill and the sites will be referred to as ecotox sites. All sites were
upsloped from the permeable reactive barrier (PRB) which was installed during the same
field season (austral summer 2005-2006). The sites were chosen to represent a range of
SAB contamination from 0 - 25,000 mg kg-1 SAB. The soil at the spill site consisted mostly of
fill from the quarry, with lots of large rocks present. A sampling grid was established and
surveyed using a total station. The location of each ecotox site is described by easting and
northing from the baseline sight (0,0} which is marked on the north east corner of the bund
surrounding the fuel tank on the north side of the MPH. Thermocouples and time-domain
reflectometry (TDR) probes were installed at each ecofox site to measure soil temperature
and soil liquid water content, respectively. A deep snow pack covered the site at the
beginning of the summer (early November), and as the melt progressed a thick basal ice
layer developed (mid-December). The snow on the site had melted by early January and the
soil began to dry out. Pools of water that were present had algal growth. There was some
moss present at a few of the sites. The soil was sampled nine times over the course of the
summer, and the data are divided into folders titied ecotox 1, ecotox 2, ecotox 3, etc. to
represent the nine sampling periods. For each sampling period soil from each site was
subdivided into samples for five different sail toxicity assays including carbohydrate
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while no differences may be found in the small subunit (SSU) of the ribosomal DNA, large

differences can be found within the less conserved ITS region (Cho and Tiedje 2000; Kim et
al. 2004) For example two distinct morphospecies (Peridinium aciculiferum and Scrippsielia
hangoei) present in different habitats (freshwater and Baltic Sea) were found to have
identical ribosomal rRNA sequences (Logares et al. 2007). However, the two species could
be separated based on cylochrome b mitochondrial DNA sequences and Amplified Fragment
Length Polymorphism (AFLP) (which operates on the entire genome). This indicates a case
of rapid adaptive evolution, but also emphasizes the need to use a combination of molecular
markers. Drettman et al. (2003a) showed that a multiiocus genealogical approach in the
fungal genus Neurospora allowed to identify traditional biological species. Another important
finding was that they could show that phylogenetic divergence could precede reproductive
isolation (Drettman et al. 2003b).<br /> <br /> CAN PHYTOPLANKTON DISPERSE AND
EASILY COLONISE NEW WATER BODIES?<br /= An assumption of the cosmopolitan view is
that all microorganisms disperse easily and have a high environmental tolerance. The basis
for this view is studies that show a huge number of microorganisms being transporied in the
air (Griffin et al. 2002) or water (e.g. Lindstrom et al. 2006). However, Hughes Martiny et al.
(2006) found no clear correlation between body size and dispersal capacity and concluded
that while some microbes disperse widely, others may have limited dispersal.<br /> Dispersal
of plankionic protists and algae can occur through three major mechanisms; by water, air, or
organisms (Kristiansen 1996). Coleman (1996), for instance, showed distinct genetic groups
of a green alga, which showed patterns correlating to bird migratory patterns. Although many
microorganisms undisputedly disperse far by birds, fo date, there is no evidence on how
many and which kinds of species actually survive dispersal by air or organisms. In a recent
experiment, we were able to show that dinoflagellate vegetative cells were not able to survive
the passage through a bird gut, while their resting cysis survived and germinaied
(Weissbach and Rengefors, unpubl).<br /> Another key concern with the cosmopolitan view
is that it is assumed that dispersal leads to colonisation of new habitats. However, the
findings of Maguire (1963) suggest that only a limited number of the small aquatic species
being dispersed aciually colonise new habitats. De Meester (2002} argues that despite high
ability to disperse and rapid colonisation of some limnic zooplankton, it is very uniikely that it
will also colonise the new habitat, since the endemic populations likely will have an adaptive
advantage over the coloniser. De Meester refers to this as the Monopolisation Hypothesis.
Further, the presence of a large resting propagule bank provides a buffer against newly
invading genotypes enhancing the priority effect. Many phytoplankton species, including
dinoflageliates, produce long-lived resting propagules, indicating that the Monopolisation
Hypothesis may apply to phytoplankton as well.<br /> <br /> SPECIATION IN
MICROORGANISMS<br /> The adherers of the cosmopolitanism view argue that because
there are no geographic barriers to dispersal of microorganism, allopatric speciation is rare
in unicellular organisms due to the homogenising action of gene flow. However, allopatric
speciation is only one of the recognised speciation modes. We argue that genetic
divergence and ultimately speciation in unicellular organisms, such as freshwater
phytoplankion is more frequent and rapid than claimed. First of all, due fo their shorter
generation time. speciation can be quicker in microbes. Moreover, the large population sizes
of microbes can harbour a very high genetic variability upon which natural selection can act,
leading to a rapid adaptive divergence. Hairston et al. (1999) established that rapid
evolution may occur within certain sysiems or species due to strong selection pressure.
Likewise, Whitaker et al. (2003) showed recent divergence in microorganisms in geothermal
spring.<br /= Secondly, many eukaryotic phytoplankion species, such as the dinoflageliates,
have a life cycles promoting rapid genetic differentiation. These life cycles consist of
aliernating asexual and sexual reproduction. Speciafion due to strong local adaptation is
hypothesised to be more common in species with alternating sexual and asexual
reproduction (De Meester et al. 2002). Due to the combination of sexual recombination
generating genetic diversity, and clone formation propagating the entire genome, certain
traits are more likely to become permanent in these species.<br />
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Co-constructing Grounded Symbols -
Feedback and Incremental Adaptation in Human-A gent Dialogue

Hendrik Buschmeier - Stefan Kopp

b dake of recedpt and acceptance should be inserted later

Abstract Grounding in dislogue concems the question of
how the gap between the individual symbaol systems of in-
terlocutors can be bridged so that mutual understanding is
possible. This problem is highly rzlevant to human—age nt
interaction where mis- or non-understanding is common, We
argue thar humans minimise this gap by collabaorative by and
iteratively creating a shared conceprualisation that serves as
u basis for negotiating symbol meaning. We then present a
computational model that enables an artificial comversational
agent to estimate the user's mental state (in terms of contact,
perception, understanding. acceptance, agreement and based
upon his or her feedback signals) and use this information 1o
incrementally adapt its ongoing communicative actions 1o the
user’s needs These basic abilities are important to reduce fric-
tion in the itz mtive coordination process of co-constructing
grounded symbols in dialogue.

Keywords symbol grounding - dislogue - feedback -
adaptation -+ human-agent interaction

1 Introduction

The classical “symbol grounding problem” [15] refers to the
constitution of meaning for a symbolic token through linkage
to expenential knowledge about some extemal world. An
agent links o symbolic token such as, for example, APPLE 1o
its meaning by associating it to the perceptual category of

H. Buschmeder - 5. Kopp
Sociable Agents Group, CITEC, Biek®1d University
PO-Bo: 1001 31, 33501 Bielefeld, Germany
E-mail: hbuss hene @ uni-bie kfeld. de

9 ORCID: hitpforcid orgD000-0002-9613-5713

5. Kepp o
E-mail: skopp® uni-bielefeld.de

9 ORCID: hitprdforcid org/O000-0002- 40479277

apple-like objects. But what happenz when two such agents
come to interact through dialogue?

Dialogue is carfed out to a large extent by exchanging
linguistic symbols using speech. and can be secn az a symbol
sy stem in the classical sense. The symbolic tokens of a lan-
guage (ig., its words) are arbitrary and fortuitous [8, p. 198]
as 1s common in symbol sy stems, bat at the same time they
are also conventionalised within a speech community. Dies-
pite being conventionalised. the symbol systems of any two
interlocutors—even within the same speech community—
differ because of variations in live experience. The same
symbalic token can evolke at least slightly different meanings,
potentially leading to miscommunication and misunderstand-
ing. In addition, language use cannot draw upon comv entions
all the time. Ofien. a conventionalised symbeol to denoie a
certain meaning does not readily exist, making it necessary
for communicating agents to creake new sy mbols and estab-
lish them as an ‘ad hoc convention.” Further, the meaning
of words is often too vague or coarse, and the semantics of
composite symbols cannot always be derved solely from
syntax. Language use thus has a pragmatic dimension that
is not part of its kexical and compositional semantics (e.g.,
reference, deinis, the cooperative principle). Utterances must
be ‘situated,’ ie., interpreted in their context (previous dis-
courses, the external situation), to determine their intended
meaning,

Given this. how can agents participaring in dialogue be
sume that they share their individual ‘meaning’—aor at least
that itis sufficiently similar—to understand each other? This
is the ‘grounding” problem in dialogue [11,9], which con-
cerns the question of how interlocutors can actually establish
‘common ground” in o conversational interaction. Solving
this tazk requires intefacutors to continuously cooperate and
to coordinate with each other This problem poses key chal-
lenges for artificial agents (e.g., embodied conversational
agents or robots). most of which remain unsolved.
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Abstract

Background

Provenance is a critical ingredient for establishing trust of published scientific content. This is
true whether we are considering a data set, a computational workflow, a peer-reviewed
publication or a simple scientific claim with supportive evidence. Existing vocabularies such
as Dublin Core Terms (DC Terms) and the W3C Provenance Ontology (PROV-0) are
domain-independent and general-purpose and they allow and encourage for extensions to
cover more specific needs. In particular, to track authoring and versioning information of web
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Abstract Grounding in dialogue concerns the question of
how the gap between the individual symbol systems of in-
erlocutors can be bridged so that mutual understanding is
possible. This problem is highly ralevant to human—agent in-
teraction where mis- or non-understanding is common. We
argue that humans minimise this gap by collaboratively and
iteratively creating a sharad conceptualisation that sarves as
a basis for negotiating symbal meaning. We then present
a computational model that enables an artificial conversa-
tional agent to estimate the usar’s mental state (in terms of
contact, perception, understanding, acceptance, agresment
and based upon his or her feedback signals) and use this in-
formation o incrementally adapt its ongoing communicative
actions to the user's neads. These hasic abilities are impor-
tant to reduce friction in the iterative coordination process
of coconstructing grounded symbols in dialogoe.

Keywords Symbol grounding - Dialogue - Feedback -
Adaptation - Human-agent Interaction

1 Introduction

The classical *symbol grounding problem” [ 15] refers to the

constitution of meaning for a symbolic token through link-
age to experiential knowledge about some external world.
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Abstract

Grounding in dialogue concerns the question of how the gap between the individual symbol systems of
interlocutors can be bridged so that mutual understanding is possible. This problem is highly relevant to
human—agent interaction where mis- or non-understanding is common. We argue that humans minimise this
gap by collaboratively and iteratively creating a shared conceptualisation that serves as a basis for negotiating
symbol meaning. We then present a computational model that enables an artificial conversational agent to
estimate the user’s mental state (in terms of contact, perception, understanding, acceptance, agreement and
based upon his or her feedback signals) and use this information to incrementally adapt its ongoing
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