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The general objectives of this proposal were tolwata the diversity and
distribution of marine turbellarians throughout tl$®uthern Ocean and to use this
information to carry out a panbiogeographic anatyto test the vicariant processes
proposed for the Scotia Arc. Sampling was carriad during two summer
campaigns in King George Island (Southern Shetlaraisd southern South
America. The comparison of the results gatheredhis/project with the previous
reports shows that the diversity of turbellariana the area is greatly
underestimated: A total of 106 turbellarian specwesre collected, including 66
that are new to science; the work carried out ie thcotia Arc area alone more
than doubles the number of turbellarians previoustypwn to be present in the
whole area south of the 9B Parallel. This is the first time that represeintas of
the Order Macrostomida and the Suborder Dalyeligoitave been found south of
the same Parallel, and representatives of the SidrorProseriata found in
Antarctic waters. The proportion of the number péades of microturbellarians to
the number of species of macroturbellarians turoatito be much higher than has
been previously reported. Approximately 50% of tindellarian species in the
Southern Ocean, including those reported in thes@né study, have been found in a
single operative unit. The generalized tracks ahé tode identified by the
panbiogeographic study reflect the complex histofythe Scotia Arc area as
inferred from geological information and biogeoghap data based on other taxa:
an association of the northern and southern armthefScotia Arc was observed,
as was a relationship between the Magellanic proeiwith the northern arm. This
suggests that turbellarians are a suitable group fostorical biogeographic
studies, which will hopefully encourage further gding efforts to reveal more of
the true distribution and diversity of this fauna.
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INTRODUCTION

The Antarctic and Magellanic biotas are clearhysgly linked, but connectivity studies are
difficult because of data patchiness and qualitsn{® 1999; Convey, 2007). Common problems

include:

(i)
(ii)

(iii)

The lack of specialists in many taxa, which lead&é lack of reliable species-level data.
The lack of studies on certain taxa in the Scotra Aegion. Comparative studies
between South America and Antarctica have often teadocus on the greatly
differing Magellanic region and Weddell Sea to mirde sampling bias, because the
latter has been better investigated.

The highly varied biodiversity and quality of infoation across taxa and space in the
Antarctic (Clarkeet al, 2007). Furthermore, in recent years it has becolmar that
studies based on different groups of organismsdysttongly differing patterns
(Griffiths et al, 2009), especially when comparing distributionis taxa with
dispersive phases (e.g. compare Bradtl, 1999; Liuzzi and Zelaya, 2004; Schrodl,
1999; Zelaya, 2005).

Living in an interstitial environment, turbellarercan be argued to have a practically null
dispersal potential, which makes vicariant procedbe most likely to explain their current
distribution. Living in the intertidal zone meargat both diversity and molecular data can be
used to test the biological match to glaciologicadels of ice cover. This can be used to
investigate whether populations have remained tintacsitu for long periods and invasion
timings where the retreat of ‘permanent’ ice frdnsthabitat can be dated since the Last Glacial
Maximum 15-20,000 years ago.

To date there are few examples of the use of tleeganisms in large-scale biogeographic
studies, but they have all given consistent results

(i)

(ii)

(iii)

Sterrer (1973, 1977), studying the distributionnzdny interstitial phyla - including
turbellarians - observed vast geographic rangesrenvtiee species composition of
interstitial faunas showed high similarity. He pospd that, because of their low
dispersal potential, the interstitial meiofauna dads as a sessile fauna in a mobile
substrate and that therefore the observed disimibwras likely to be the result of
slow speciation coupled with vicariant processehsas the continental drift.

Sluys (1989) studied the distribution of Southerne@n marine planarians. He
proposed vicariant geological events as the maatofato explain their current
distribution, and that this observed distributiomsmikely to be the result of the
division of a formerly continuous Gondwanian distiion area.

Sluys (1995) examined the distribution of severakine and terrestrial planarians.
He pointed out that turbellarians show large-spalftterns of distribution that reflect
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the continental breakdown, but that some pattednslisiribution would require
alternative models.

(iv)  Ax and Armonies (1987, 1990) studied the distribmitiof boreal brackish water
turbellarians, finding evidence of an ancient bbogaumpolar distribution.

The current SCAR Fellowship project aimed to previlgnificant data on the diversity and

distribution of a group of organisms that has beearlooked in most studies of the benthic
fauna of the Antarctic region, and to provide clfimsthe evolution of the Antarctic biota in a

region of key importance for biogeographic stud&gth the Antarctic Peninsula being one of

the most rapidly changing environments in the waitldés imperative to undertake these kind of
analysis urgently, in order to obtain reliable dagfore both human impact and climatic change
alter the biogeographic signals provided by thézbio

OBJECTIVES

The general objectives of this proposal were tduata the diversity and distribution of marine
turbellarians throughout the Southern Ocean argdty out a historical Biogeographic analysis
using turbellarians to test the vicariant procegseposed for the Scotia Arc.

Four specific objectives were defined:

0] To construct a georeferenced database of contemypdiabellarian species
distribution in the Southern Ocean.

(i) To describe in more detail the biota of turbellasian the Scotia Arc area, based on
sampling in the Antarctic Peninsula, King Georgarld, Tierra del Fuego and the
Magellan Strait.

(iif)  To carry out a panbiogeographic analysis of Soutl@gean turbellarians in order to
test the vicariant processes suggested for theiaSéot area by the available
geological information.

(iv) To carry out an analysis of predictive modelling species distribution to
complement the biogeographic analysis.

METHODS

SAMPLING

Sampling was carried out during two summer cam@®i@909-2010 and 2010-2011) in the
vicinity of the Base Cientifica Antartica ArtigaBCAA), King George Island, South Shetland
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Islands (62°11'08”S, 58°54'03"W), in the surroung@of Ushuaia, Beagle Channel, Argentina
(54°49'10"S, 68°11'25"W) and in the surroundingsPiiinta Santa Ana, Magellan Strait, Chile
(53°37'57"S, 70°54'44”W). Due to adverse weathenditions, it was not possible to reach the
sampling sites in the Antarctic Peninsula on eitt@npaign.

Collections on rocky substrata were carried outhi intertidal zone, in areas with abundant
Adenocystis utricularis(Bory de Saint-Vincent, 1825) Skottsberg, 1907 a@phyceae,
Ectocarpales, Adenocystaceae). On each opportwaitk surfaces, crevices, tidal pools and
substrata under rocks were searched for the presaihmacroturbellarians, with a sampling
effort of 2 hours. Random samples of algae werkecigld until an approximate volume of 0.5L
was reached.

Sediment samples were taken in the intertidal zoneareas with granules according to
Wentworth’s granulometric scale. On each samplwveng an approximate volume of 0.5L was
collected.

In all cases, samples were taken during the low piekiod according to local tidal tables. They
were kept cool at abouf@ until they were processed, and turbellarians w&teacted following
Schockaert (1996).

TAXONOMY

All turbellarians in the samples were determinethlowest possible taxonomic level (usually
species level) using standard techniques, whicludied high-magnification observation of live
animals, semi-permanent mounts and histologicdicsex

For the histological studies, specimens were fixketdot (6(C) Bouin’s picro-formol, washed

with 70% ethanol, dehydrated with an ascendingesedf ethanol, cleared in xylene, and
embedded in paraffin. Serial sections were cuntatvals of 3 um (microturbellarians) or 5 pm
(macroturbellarians), stained with Heidenhain'siiematoxylin and mounted in Canada balsam.

In addition, tissue samples and whole specimens werserved in 100% ethanol and RNAlater
for molecular work (including CO1 barcoding).

BIOGEOGRAPHIC ANALYSIS

STUDY AREA

The analysis was carried out using the entireibigions of all turbellarians reported from the
Southern Ocean. The northern limit of the studyawas set arbitrarily at the ¥ Parallel, to
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include those species known to be present in thitherm arm of the Scotia Arc and in the
Falkland Islands. Distribution information was ab&l from the data gathered from the samples
and from the relevant literature.

The only species present in the study area thatnwasonsidered in the analysis w@agratrix
hermaphroditusEhrenberg, 1831. Its exclusion is due to the ewist of several works
supporting the idea that this species is in fagpecies complex (Curini-Galletti and Puccinelli,
1989, 1990, 1994, 1998; Heitkamp, 1978; Puccimlt Curini-Galletti, 1987; Puccinebit al,
1990), which would compromise any hypothesis of ggaphic similarity based on its
populations.

OPERATIVE UNITS

The operative units were based on the system efimres and ecoregions proposed by Spalding
et al. (2007), defining the Marine Ecoregions of the WAMEOW). This system was chosen
because it provides a higher resolution than o#ifternatives, and because it includes coastal
and shelf areas, in which most of the marine tlebahs have been found.

Initially, data on latitude and longitude for each specie® wetividually georeferenced on the
biogeographic map of Spaldirg al (2007), and each locality was assigned to theesponding
ecoregion. Then minor modifications (subdivisiomscombinations) were made to adjust the
resolution according to the amount of informatieaitable in the different ecoregions.

PANBIOGEOGRAPHIC ANALYSIS

The distributions of informative species were usedenerate individual tracks, i. e. minimum-
spanning trees connecting the localities wherevargtaxon is present. Tracks were generated
using the program Martitracks (Echeverria-LondofiM&anda-Esquivel, 2011) because it uses
a Euclidean distance parameter to simplify theaha@omplexity of the database.

The main criticisms directed to panbiogeographilyses usually rest on the arbitrary nature of
the construction of generalized tracks from theividdial tracks. A few quantitative
methodologies have been proposed to solve thisyhadh Parsimony Analysis of Endemicity
(PAE) is the most widely applied (Ferrati al, 2013). A PAE with progressive elimination of
characters (PAE-PCE) was therefore applied to obtia@ generalized tracks. Based on the
distribution information, species were allocatedhe operative units and a matrix of 76 areas
per 84 taxa was constructed, including an outgroapsisting of a hypothetical area with
absence of all species. Cladograms were obtaingdthe program TNT 1.1 (Golobo#t al,
2008). Wagner trees were constructed, swapping mvithiple tree bisection and reconnection
(TBR) applied to a series of 10 random additiveuseges, saving 10 trees per replicate. When
more than one equally parsimonious cladogram wasdothese were summarized into a strict
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consensus. Clades supported by at least two syr@apbras were used to define the generalized
tracks, and nodes were determined by the conveegafitevo or more generalized tracks.

RESULTS

TAXONOMY

A total of 106 species were collected:

1. Seventeen were identified as separate morphotypescduld not be determined to
species level.

2. Eleven had already been reported for the study: skbastoma uterinum(Westblad,
1952) (Prolecithophora)andalfia bilunataWillems, Artois, Vermin, Backeljau and
Schockaert, 2005 (Typhloplanoid&); hermaphroditusPorrocystis assimiligLevinsen,
1879) andUncinorhynchus flaviduKarling, 1947 (Kalyptorhynchia)Obrimoposthia
hallezi(Bohmig, 1908)Obrimoposthia ohlin{Bergendal, 1899Y)brimoposthia wandeli
(Hallez, 1906)Procerodes variabiligBohmig, 1902) an&ynsiphonium liouvillHallez,
1911 (Tricladida), an@rthoplana bregazziKarling, 1973 (Proseriata).

3. Twelve are known species that have not been repofte the study area:
Archimacrostomum brasiliensigMarcus, 1952),Macrostomum distinguendurRapi,
1951, Macrostomum peteraxMack-Fira, 1971 andacrostomum pusillunAx, 1951
(Macrostomida); Baltoplana magnaKarling, 1949, Baltoplana valkanoviAx, 1959,
Carcharodorhynchus flaviduBrunet, 19670dontorhynchus lonchiferusarling, 1947,
Paracicerina maristoi Karling, 1952 and Parautelga bilioi Karling, 1964
(Kalyptorhynchia);Ptychopera aviculariKarling, 1974 andsubulagera rubraMartens
& Schockaert, 1981 (Typhloplanoida).

4. The remaining 66 species are new to science. Tihekele 11 new genera and possibly
2 new Families.

The ratio of the number of species of macroturbeltes to the number of species of
microturbellarians was identical in the three santgpareas (Figure 1).
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Figure 1. Proportion of macroturbellarians to microturbelas in the three sampling areas. Abbreviationsi,KG
King George Island; MS, Magellan Strait; TF, Tiedel Fuego.

Taxa composition was also similar in the three deamgpareas (Figure 2): Kalyptorhynchia,
Typhloplanoida and Proseriata were the more divdes@a and Dalyellioida, Tricladida,
Prolecithophora and Macrostomida were the lessrsiveThe latter was absent from King
George Island.

BIOGEOGRAPHIC ANALYSIS

MICROENDEMIC SPECIES

Approximately 50% of the turbellarian species ie 8outhern Ocean, including those found in
the present study, are present in a single operatiit. These are referred to rgcroendemic
species, following Garcia-Barres al (2002).

Ten out of the 15 operative units in the study asese found to host microendemism: East
Antarctica and Weddell Sea (Continental High Ariarprovince), Macquarie and Kerguelen
Islands (Subantarctic Islands province), Channal$ Bjords of Southern Chile and Falkland
Islands (Magellanic province), South Georgia, Sdalietland Islands and Antarctic Peninsula
(Scotia Sea province) and Auckland Island (SubatitaNew Zealand province).



DIVERSITY AND BIOGEOGRAPHY OF TURBELLARIANS IN THESCOTIA ARC | 9

Magellan Strait

King George Island

Tierra del Fuego

m Dalyellioida

W Kalyptorhynchia
B Macrostomida
m Prolecithophora
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M Tricladida
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Figure 2. Taxa composition in the three sampling areas.
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Density of microendemisms (Figure 3) was variali®ag the operative units, ranging from 1%
(Macquarie and Auckland Islands) to 46% (Channets Gords of Southern Chile). In general,
the higher density was found in the area of theti&carc, given that 52% and 26% of the
microendemisms were located in the Magellanic arati® Sea provinces, respectively.

Figure 3. Density of microendemisms of turbellarians in gtady area. Values
indicate the number of species in each operative Background image: NASA
World Wind with Sea Level Standard layer (Pangl@s3i 2006).

PAE-PCE

The analysis of individual tracks showed a tendeflocymacroturbellarians to be more widely
distributed than microturbellarians (for an exampke Figure 4).
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Figure 4. Individual track ofObrimoposthia wandel{Tricladida, Uteriporidae), an
example of a widely distributed turbellarian. Baakgnd image: NASA World
Wind with Sea Level Standard layer (PanglossTe@Q6R

The PAE-PCE, performed with the 84 informative spepresent in the area (i. e. those present
in more than one operative unit), gave a totahof¢ generalized tracks (Figure 5):

1. In the first run there was support for two nestéatles: (Magellan Strait — Tierra del
Fuego) (18 synapomorphies) and ((Magellan Strditerra del Fuego) (Burdwood Bank
— South Georgia)) (2 synapomorphies).

2. In the second run there was support for a singhelecl (((South Shetland Islands —
Antarctic Peninsula) South Georgia) South Orknénids) (2 synapomorphies).

3. In the third run there was support for a singlalela(Falkland Islands — South Georgia)
(7 synapomorphies).

4. The fourth run gave no clades supported by mone ¢in@ synapomorphy.
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.’S‘outh Georgia

Figure 5. Generalized tracks obtained with PAE-PCE. Backgdoimage: NASA World Wind with Sea Level
Standard layer (PanglossTech, 2006).

Based on the previous result a single node wadtifdehin South Georgia, situated in the
convergence of the three generalized tracks.

DISCUSSION

TAXONOMY

The known diversity of turbellarians in the South@cean is low, compared to most other taxa
or turbellarians in other regions. However, the panson of the results gathered by this project
with the previous reports shows clearly that theediity of turbellarians in the area is greatly
underestimated:

1. Areview of all the literature on turbellarians findhe study area shows that to date, only
88 species had been found since 1844. A total of Frélecithophora, 17
Kalyptorhynchia, 15 Typhloplanoida, 15 Tricladidd3 Polycladida, 9 Proseriata, 1
Mactostomida and 1 Lecithoepitheliata had beenrteddor the region. During the two
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summer campaigns carried out as part of this st8dgdditional Prolecithophora, 25
additional Kalyptorhynchia, 20 additional Typhloptada, 1 additional Tricladida, 18
additional Proseriata, 12 Macrostomida and 11 Diadyda were found. Therefore, the
work carried out in the Scotia Arc area more thanldes the number of turbellarians
previously known to be present in the entire amedtsof the 565 Parallel.

2. This is the first time that representatives of @er Macrostomida and the Suborder
Dalyellioida have been found south of the&@Parallel, and that representatives of the
Suborder Proseriata have been found in Antarctiensa

3. Based on all the existing literature on turbellasidrom the study area, the ratio of the
number of species of microturbellarians to the neimdf species of macroturbellarians
was expected to be 2:1, but in all three samplites $t was 9:1. This much higher ratio
is likely to be the result of the sampling stratedpized in the present study, designed to
maximize the probabilities of finding both macradamicroturbellarians.

BIOGEOGRAPHIC ANALYSIS

MICROENDEMIC SPECIES

It is premature to draw conclusions about microemdespecies, because only a small area of the
Southern Ocean has been surveyed for the presénaebellarians and clearly even in one of
the best studied regions the diversity is much éighan previously thought; not only species
but also higher level taxa are still being discederand known richness so far is strongly
reflective of sampling effort.

There is, however, a tendency for microturbellssiato be less widespread than
macroturbellarians, so most of the true endemicispewould be expected to belong to the
former group. The wide distribution of macroturbekns in the Southern Ocean has been noted
before (Sluys, 1989); however, this has not beenlssl to their being more dispersive (in fact,
long-distance dispersal is considered unlikely},tbuarge-scale vicariant processes.

PAE-PCE

The number of cladograms generated in each rumeatladistic analysis was relatively high (30,
10, 40, and 10 cladograms in the first four runghwetention indexes of 54, 45, 52 and 38
respectively), suggesting that the resolving posfehe data was somewhat limited.

In panbiogeographic analyses, generalized trackspamary biogeographic homologies; they
indicate the pre-existence of ancestral biotas witommon history that became fragmented by
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tectonic and/or climatic changes (Morrone 2004,2@D11). In a regionalization system, the
biotic components could correspond to a provinaemain, region or other biogeographic unit
(Hechemet al, 2011). In this case:

1. The first generalized track (Magellan Strait — Taedel Fuego - Burdwood Bank — South
Georgia) gives support to an association between Magellanic province and the
northern arm of the Scotia Arc, belonging to thgaeent Scotia Sea province. In this
track the richness of endemic species is highénerMagellanic region (represented by a
thicker line in Figure 5).

2. The second generalized track (Southern Shetlaaddsl— Antarctic Peninsula - South
Orkney Islands - South Georgia) was recovered entivithin the limits of the Scotia
Sea province and corresponds to the southern artheofScotia Arc. The only other
ecoregion in this province, South Sandwich Islangss not represented in the database
because there are no turbellarian records fromatieia.

3. The third generalized track (Falkland Islands —tBdbeorgia), as with the first, supports
a relationship between the Magellanic and the &c&ga provinces. Despite their
proximity, there was no support for a connectiotwieen the Falkland Islands and
southern South America, although both lie withia agellanic region.

In panbiogeographic analyses, nodes are complempasite areas where two or more

generalized tracks overlap (i. e. areas where timmare ancestral biotas entered into contact),
and they are therefore interpreted as areas afrtecand/or biotic convergence (Morrone 2009,
2011). The three generalized tracks identified BffPCE gave support to a single node located
at South Georgia:

1. The node indicates that South Georgia is the zomerevthree different biotas entered
into contact. This is therefore the area with tighést biogeographic complexity found
in the study, which is in agreement with the obagon that South Georgia is a
biodiversity “hotspot” in the Southern Ocean (Hag@l, 2011).

On the whole, the generalized tracks and the noded in the present study reflect the complex
history of the Scotia Arc area, as inferred fronolggical information (Dalziekt al, 2013;
Lawver and Gahagan, 2003) and biogeographic datdban other taxa (Arngt al, 2005). An
association of the two arms of the Scotia Arc whseoved, as was the relationship of the
Magellanic province with the northern arm. This gests that turbellarians are a suitable group
for historical biogeography studies, which will ledplly encourage further sampling efforts to
reveal more of the true distribution and diversityhis fauna.
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COLLABORATIONS WITH OTHER RESEARCH GROUPS

To date, this Fellowship has facilitated the foliogvcollaborations:
Diversity and distribution of Southern Ocean tutaeans

Part of the funds allocated by SCAR were used thengashort-term visit to the British Antarctic
Survey, Cambridge, UK. During this visit, a manistcon Southern Ocean flatworm ecology
and distribution was discussed and advanced wittDAvid K. A. Barnes (Host). In addition,
the possibility of initiating molecular work on Sbern Ocean turbellarians was discussed with
Mr. Chester Sands, who designed a protocol fofidag¢ion of samples for this purpose. Several
specimens were successfully fixed using this patauring the second summer campaign;
these were kept frozen in the eventuality that tweye needed for the taxonomic studies, but
now that all species have been identified they allsent to Mr. Sands.

Diversity of intertidal turbellarians of South Gepa

A collaboration with Dr. Paul Brewin (Shallow MaenSurveys Group, and Department of
Natural Resources-Fisheries, Falkland Islands) &las been initiated. This involves the
determination of turbellarians found in samplesnfrthe intertidal zone of South Georgia,
collected as part of one of Dr. Brewin’s projecistertidal Assemblages of South Georgia”.
This collaboration, still ongoing, has already fe=siiin the publication of the description of a
new species of marine planarian from South GeoAdiagenus sluysi

Presence of a non-indigenous dipteran at King Gedstand

A collaboration was initiated with Prof. Peter Cegyv(Host), Dr. Ewa Krzemska (Polish
Academy of Sciences) and Prof. Rodrigo Ponce da I(Eécultad de Ciencias, Universidad de
la Republica, Uruguay). This involved the collentidetermination and publication of the report
of the presence of the dipterdnichocera maculipennisn King George Island. This species is
widely distributed at higher latitudes in the Nemh Hemisphere, and is likely to be preadapted
to survive in Antarctic terrestrial ecosystems, athiaises concern because it implies a potential
for establishment and dispersal. While this worls wat directly related to the core objectives of
the Fellowship, it was made possible by the integwacvith Prof. Convey during the visit to the
British Antarctic Survey. Collaboration with Pra.onvey is ongoing, and in the near future
work will be initiated involving the identificatioof turbellarians collected in the South Orkney
Islands.
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DELIVERABLES

PUBLICATIONS

1.

2.

Volonterio O and Brewin P. 2014. A new speciesAtibgenus(Tricladida, Maricola,
Uteriporidae) from South Georgia, Sub-Antarctidaurnal of the Marine Biological
Association of the United Kingdo®4(2): 309-316.

Volonterio O, Ponce de Ledon R, Convey P and Kraska E. 2013. First record of
Trichoceridae (Diptera) in the maritime Antarcfolar Biology36(8): 1125-1131.

CONGRESS PRESENTATIONS AND SEMINARS

1.

Oral presentation Diversity and distribution of Southern Ocean elidrians. Odile
Volonterio, Rodrigo Ponce de Ledn and David K. Arfies. SCAR XXI and Open Science
Conference, session 28: Census of Antarctic Marifee 3-6" August 2010, Buenos Aires,
Argentina.

Seminar Antarctic Biodiversity. # November 2010, Faculty of Science, University of
Alcala de Henares, Alcala de Henares, Spain.

Poster presentatiarfFirst report of meiobenthonic Kalyptorhynchiagfghelminthes) in the
Maritime Antarctica. Rodrigo Ponce de Led6n and ©diolonterio. First Uruguayan
Congress of Zoology. 5-1fMecember 2010, Montevideo, Uruguay.

Poster presentatiarfirst record of Trichoceridae (Diptera) in thedlene Antarctic. Odile
Volonterio, Rodrigo Ponce de Leodn, Peter Convey BBwd Krzeminska. 1l Workshop of
the Association of Polar Early Career ScientistBE&S). 14-1% May 2012, Rio Grande,
Brasil.

Poster presentationConfirmation of establishment and local disperstla previously
unrecorded family of Diptera, Trichoceridae, ireagarch station in the maritime Antarctic.
Odile Volonterio, Rodrigo Ponce de Leon, Peter @gnand Ewa Krzeminska. XXXII
SCAR Open Science Conference, 18-26ly 2012, Portland, Oregon, United States.

Poster presentation Two new microturbellarian tracks between Scotiec Aslands
(Southern Ocean). Odile Volonterio and Rodrigo Rode Ledn. Second Uruguayan
Congress of Zoology, 9-1December 2012, Montevideo, Uruguay.

Poster presentatiomA new species ofllogenus(Tricladida, Maricola, Uteriporidae) from
South Georgia. Odile Volonterio and Paul Brewincd®l Uruguayan Congress of
Zoology, 9-14 December 2012, Montevideo, Uruguay.



DIVERSITY AND BIOGEOGRAPHY OF TURBELLARIANS IN THESCOTIA ARC| 17

OTHERS

Internal deliverables These include a collection of Antarctic and sulitakctic turbellarians
identified at the species level, deposited in thentinthological Collection of the Facultad de
Ciencias, Universidad de la Republica, Uruguayaxomomic database with anatomical and
morphometric information of the species; a biogappic database with the detailed distribution
of the species, and internal reports.

External deliverablesAbout 190 samples of turbellarians were senhéolhternational Barcode

of Life Project (iBOL) at the University of Guelp{Canada), to be sequenced as part of the
barcoding project of the Census of Antarctic Maribdée (CAML). In addition, as the
publication of the results advances, a proportibrthe specimens are being deposited in the
Natural History Museum, London. External delivessblalso include reports for funding
institutions, the Uruguayan Antarctic Institute athé Programme for the Development of the
Basic Sciences (PEDECIBA), Facultad de Cienciasyéssidad de la Republica, Uruguay.

FUTURE WORK

The information and material gathered during th&ldwship will be the basis for several
additional activities to be carried out in the nf= years:

1. An estimate of 20+ additional taxonomic articledl wie published, together with the
publication of the results of the biogeographiadgiueviewing and updating the current
state of knowledge on Antarctic and sub-Antaratibellarians.

2. The databases created for this project will be gimatted into the SCARMarBIN

international database.

Recommendations for the delimitation of protectezha will be made.

4. An analysis of predictive modelling of species mlttion will be carried out to
complement the biogeographic analysis.

5. Additional sampling will be carried out at locat®af interest, to improve our knowledge
about the true diversity and distribution of tuthgans in the Southern Ocean.

6. All the interactions with other research groupsttlgere initiated thanks to this
Fellowship will be strengthened with additionallebbrative works.

w

ALLOCATION AND USE OF SCAR FUNDS

A total of 10.000 US$ were awarded. Part of thedfuwere spent as follows:
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1. Travel, accommodation and living costs of a shemrt visit to the British Antarctic
Survey, Cambridge, UK: 3.500 USS$.

2. Travel, accommodation, living costs and transpmmatduring the two sampling
campaigns in Tierra del Fuego: 2.500 US$.

3. Equipment and consumables for the histologicalisfi00 US$.

4. Shipment of specimens donated to the Natural Histuseum, London; the Institute of
Systematics and Evolution of Animals, Krakow, Pdlaand the International Barcode of
Life Project (iBOL) at the University of Guelph (@ada): 300 US$.

5. Literature and software: 100 US$.

The remaining funds (about 3.300 US$) are earmaideeddditional field work in a location to
be coordinated with Dr. Barnes and Dr. Convey.
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