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Abstract

Background

Distributional data on planktonic, benthic and sympagic copepods collected in the
framework of the XXXIV™ Expeditions of the Italian National Antarctic Programme (PNRA)
to the Ross Sea sector from 2018-2019 are here provided. These occurrences correspond
to specimens collected from the 25 um filters used in the desalination plant of the Italian
research station "Mario Zucchelli" (MZS), located in the Terra Nova Bay area (TNB; Ross
Sea, Antarctica). This dataset is a contribution to the Antarctic Biodiversity Portal, the
thematic Antarctic node for both the Ocean Biogeographic Information System (AntOBIS)
and the Global Biodiversity Information Facility Antarctic Biodiversity Information Facility
(ANTABIF). The dataset was uploaded and integrated with the SCAR-AntOBIS database
(the geospatial component of SCAR-MarBIN). Please follow the guidelines from the SCAR
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Data Policy (ISSN 1998-0337) when using the data. If you have any questions regarding
this dataset, please contact us via the contact information provided in the metadata or via
data-biodiversity-ag@naturalsciences.be. Issues with the dataset can be reported at the
biodiversity-aq GitHub project.

New information

We describe the diversity of marine copepods Terra Nova Bay sampled by the filters
installed in the desalination unit (DU) of the Italian research station "Mario Zucchelli"
described in recent work. The opening of the intake pipe of the DU is positioned at a depth
of 4 m and allowed a total of 2,116 specimens to be sampled and recognised. In addition,
new occurrence records of copepod genera and species are reported in the same zone.
We provide an overview of the marine copepod diversity reported for TNB. The total of
2,116 individuals corresponds to 14 genera and 15 species and is represented by 136
occurrence records in this dataset. Around 52% of the total number of species are new
records for the TNB area. The publication of this data paper was funded by the Belgian
Science Policy Office (BELSPO, contract n°FR/36/AN1/AntaBIS) in the Framework of EU-
Lifewatch as a contribution to the SCAR Antarctic biodiversity portal (biodiversity.aq).
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Introduction

Copepoda are a major component of zooplankton assemblages and are a fundamental
class in marine food webs, representing 70% of the mesozooplankton biomass (Carli et al.
2000). These organisms can be found in different ecological categories, such as neuston
(Zaitsev 1971, Maki and Herwig 1991), plankton (Kim et al. 2022) and benthos (Stark et al.
2020) and have different trophic strategies (e.g. predators, filter feeders, parasites,
suspension feeders) (Boxshall and Halsey 2004, Michels and Schnack-Schiel 2005). There
are currently 302 planktonic copepod species in Antarctica (Razouls et al. 2022) whose
distribution was recently reassessed (De Broyer et al. 2014).

Copepod communities are important in trophodynamic terms for secondary production and
the grazing effect (Atkinson 1996, Hansen et al. 1997, Calbet and Landry 2004). These
crustaceans represent a fundamental food web link between marine primary producers and
higher consumers (Pakhomov et al. 2020), such as cnidarians, fish, seabirds and even
mammals (Atkinson 1998, Turner 2004).

Their reaction to changes in environmental conditions (e.g. modifications in water column
stratification and water acidification (Barton et al. 2013)) triggered by climate change is
known, which may result in changes in their distribution, life cycle (Poloczanska et al. 2013
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) and physiological adaptations as reported by recent scientific investigations (Kim et al.
2022). Copepod assemblages represent a good environmental indicator (Edwards and
Richardson 2004, Hays et al. 2005, Edwards 2009) to pinpoint and evaluate environmental
changes and global and anthropogenic-made climate changes (Turner 2004, Bonello et al.
2018, Bonello et al. 2022).

Copepod communities in the Ross Sea area have been extensively studied since 1985 and
were part of the objectives of the first Italian Ocenographic Expeditions of the PNRA
(Amato 1990). The scientific team of those expeditions studied the biodiversity and
ecological roles of planktonic copepods (Carli et al. 1989, Carli et al. 1990, Zunini Sertorio
et al. 1990, Guglielmo et al. 1990, Zunini Sertorio et al. 1992, Bonello et al. 2020, Carli et
al. 2000, Zunini Sertorio et al. 2000, Carli et al. 2002, Pane et al. 2004, Grillo et al. 2022)
and their association with pack-ice (Guglielmo et al. 2007, Granata et al. 2009, Guglielmo
et al. 2015, Granata et al. 2022); however, to date, information regarding the diversity of
benthic copepods is still scarce.

In Bonello et al. (2020), a total of 8,224 specimens of Antarctic copepods are reported,
after the analysis of materials from the 1119, V" and X Italian Antarctic expeditions, which
led to the production of the first checklist for this taxon in the area. This checklist, in
addition to the physical samples currently deposited in the biological collection of the Italian
National Antarctic Museum (MNA), contains the digitised data, mostly belonging to grey
literature, recovered from the PNRA expedition reports. The authors digitised campaigns
and distribution data for each copepod species, resulting in a copepod community
historical baseline for future research comparison. During the XXXIV!" PNRA expedition
(2018—-2019), neritic copepod diversity obtained from the DU filters of the Italian research
base “Mario Zucchelli’ (MZS) (Terra Nova Bay, Ross Sea) was collected from the
desalination plant. The use of DU as a sampling method has already been applied for the
study of nanoplankton (Cecchetto et al. 2021), picoplankton, phytoplankton (Balzano et al.
2015) and invertebrate larval stages (Heimeier et al. 2010a, Heimeier et al. 2010b). Here,
we report the copepod samples collected using this sampling technique during that
expedition, from 29 December 2018 to 02 February 2019.

Previous MNA contributions focused on Mollusca, Tanaidacea, Fungi, Ophiuroidea,
Porifera, Bryozoa, Rotifera, Asteroidea and Copepoda (Ghiglione et al. 2013, Piazza et al.
2014, Selbmann et al. 2015, Cecchetto et al. 2017, Ghiglione et al. 2018, Cecchetto et al.
2019, Bonello et al. 2020, Garlasché et al. 2020, Guzzi et al. 2022). The special issue that
included this publication contains additional articles that centre on specific marine animals,
such as Holothurians (Guzzi et al., in prep.), Amphipods (Cecchetto et al., in prep.),
Isopods (Noli et al., in prep.), fouling ARMS (Cometti et al., in prep.) and fish. This dataset
also represents another Italian contribution to the CCAMLR CONSERVATION MEASURE
91-05 (2016) for the Ross Sea region Marine Protected Area, specifically addressing
Annex 91-05/C (“long-term monitoring of benthic ecosystem functions”).
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Project description

Title: Planktonic, benthic and sympagic copepods collected in the desalination unit during
the XXXIVh Expedition of the Italian National Antarctic Program (PNRA).

Personnel: Grillo Marco, Bonello Guido, Cecchetto Matteo, Guzzi Alice, Noli Nicholas,
Cometti Valentina, Schiaparelli Stefano.

Study area description: The distributional data of the copepods studied in this data paper
derives from the XXXIV" PNRA Antarctic expedition (Fig. 1). The seawater intake pipeline
of the desalination plant (-74.693°, 164.118°) opens at a depth of 4 m in the locality of
"Punta Stocchino." "Punta Stocchino" is located on the rocky promontory facing MZS and
is about 200 m long. This area is located in the centre of Terra Nova Bay, which is located
between the Drygalski Ice Tongue and the Cape Washington Penisula. The sampling
timeframe was between 29 December 2018 and 2 February 2019.
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Figure 1. E&H

Location of the desalination plant intake pipe (black circle).

Funding: Data originated in the framework of the PNRA XXXIV!h Antarctic Expeditions
(2018-2019) within the PNRA-funded research projects "TNB-CODE" - Barcoding e
metabarcoding di organismi Antartici marini, terrestri e limnetici”. Mario Zucchelli Station
(Project code PNRA 2016/AZ1.17; PI Prof. Schiaparelli S.) and "RosS-MODe" - Ross Sea
biodiversity Monitoring through barcoding, metabarcODing and e-DNA” (Project code
PNRA 18_00078; PI Prof. Ficetola F.).
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The Italian National Antarctic Museum (MNA) hired two experts, G. Bonello and M. Girillo,
with research contracts #2993 and #2992 issued on 25 June 2019, to analyse and identify
to the lowest possible taxonomic resolution which the specimens represent in the samples.

The publication of this data paper was funded by the Belgian Science Policy Office
(BELSPO, contract n°FR/36/AN1/AntaBIS) in the Framework of EU-Lifewatch as a
contribution to the SCAR Antarctic biodiversity portal .

Sampling methods

Sampling description: Samples were collected using the DU plant of MZS (Fig. 2), whose
intake pipe is located at 4 m of depth in the locality of "Punta Stocchino". This plant is used
to provide freshwater for the research base's activities, operating during the entire
expedition’s summer season, generally from mid-October to the beginning of February.
From the seawater intake pipe, a series of pipes and valves allow the water to flow to the
main structure of the plant, located inside the research station, where the first steps of
filtration (called “pre-filtration”) are conducted. These steps consist of a series of
disposable filters positioned sequentially with a decreasing mesh size. The first one is
packed with anthracite, followed by polyester bag filters of 25 ym mesh size and, finally, by
polypropylene cartridges of 5 ym mesh size. The samples reported in this dataset were
obtained from the biological material recovered by the 25 ym mesh size filters. More
information on the technical specifications of the MZS DU plant can be found in Cecchetto
et al. (2021).

Figure 2. E&1

Desalination unit of Mario Zucchelli Station.
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Quality control: All records were validated. Coordinates were converted into decimal
latitude and decimal longitude and plotted to verify the geographical location and locality.
All scientific names were checked for typos and matched to the species information
backbone of Worlds Register of Marine Species and AphialD was assigned to each taxon
as scientifictNamelD. The event date and time were converted into ISO 8601 and verified
with the field reports.

Step description: The 25 ym mesh size filters are replaced by the DU plant’s technician
as soon as the pressure inside the filter housing reaches warning levels to prevent the
clogging of the system. After removing the filters from their respective housings, the same
were transported to the laboratory and processed following Cecchetto et al. (2022). Briefly,
the filters, after removing the metal ring placed at the opening of the filter, were cut
longitudinally in order to access their content, i.e. the biological material filtered (Fig. 3).
Using a scalpel with sterilised, disposable blades, different cuts were performed in different
positions of the filter and stored at —20°C, obtaining pieces of the filter that would later be
used for metagenomic research purposes. From the remaining parts of the filter, depending
on the amount of biological material present on the filter’s surface, different 15-ml Falcon
tubes of material were scooped from the filter’s surface using a sterilised spatula and all
the materials treated were then brought to volume with 96% ethanol. The Falcon tubes
contained a mix of phytoplanktonic and zooplanktonic organisms in different ratios,
depending on the biological community that was present in the water column facing the DU
intake pipe during the filters’ operating time. The samples, stored at +4°C, were shipped to
the MNA (Genoa section) laboratories, where the content of the Falcon tubes was sorted
and analysed.

Figure 3. E&1

Filter bag (25 ym mesh) with bulk filtered biological material. a) Detail of the open lower
portion of the filter bag; b) Paralabidocera antarctica (Thompson |.C., 1898) found in the filter.
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The collected copepods were counted and identified at the lowest possible level by GB and
MG, based on morphological examination and by considering historic and recent
bibliography (e.g. Bonello et al. (2020), Boxshall and Halsey (2004)). The online portals
World Registry of Marine Species (WoRMS) and Banyuls sur Mer marine Copepoda
database (Razouls et al. 2022) were used to confirm the acceptance of species names.
When identification was inconclusive, only genus or family names were assigned. For the
specimens recognised in this dataset, selected individuals were used to produce high-
resolution images of morphological characters useful to species classification. Various
acquisition techniques were performed to obtain these photos, such as scanning electron
microscopy (SEM) and fluorescence microscopy with different colourations (Congo Red
and Fuchsin) (Michels and Biintzow 2010, Ivanenko et al. 2012).

The original unsorted plankton matrix is stored in 96% ethanol and refrigerated at —20°C.
The copepod specimens, split, sorted and identified, are in 96% ethanol or fixed on a slide
and permanently deposited in the biological collection of the MNA with a specific MNA
voucher number (from MNA-13263 to MNA-13174, from MNA-13276 to MNA-13278, from
MNA-13743 to MNA-13748, MNA-13754, from MNA-13764 to MNA-13768, from
MNA-15192 to 15197, from MNA-15199 to MNA-15250, MNA-15252, MNA-15253,
MNA-15624 and MNA-15625). Antarctic copepod distribution data have been uploaded to
the GBIF portal.

A metabarcoding methodology was also applied to the DU plant’s filters and only some
preliminary and qualitative results are here reported. Specifically, the relative abundance of
18S rRNA sequences identified by the taxonomic identification of the metabarcoding
protocol as copepods with respect to the total number of sequences is here reported only
to illustrate the temporal dynamics that could be discerned by the metabarcoding approach
during the sampling period (Fig. 4).

Geographic coverage

Description: Samples were collected at one location, the Italian “Mario Zucchelli” research
station (MZS) in Terra Nova Bay (TNB) (Ross Sea, Antarctica) (Fig. 1), over several days.

Coordinates of desalination unit: -74.693° latitude; 164.118° longitude.

Taxonomic coverage

Description: The Copepoda diversity of the dataset is displayed in a total of 167 MNA
vouchers (comprising vials with single species isolated from bulk samples and glass slides
with dissected or whole specimens) collected during nine different sampling days (i.e.
when filters have been changed). A total of 2,116 individuals were obtained, with
Harpacticoida representing the most frequent order (52.1%), followed by Calanoida
(44.3%) and Cyclopida (3.6%).
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Copepod species sampled via the DU consist of 14 families (Fig. 5), 17 genera and 14
species with 49 morphotypes that could not be identified and indicated as "sp." or "spp." in
the dataset.
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Percentage variation of occurrences by copepod family (bar graph) during the sampling period
and the relative percentage composition of taxa obtained from DNA analysis (pie chart).
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Diversity and relative frequency percentage at the family level for the number of individuals in
the dataset.

The most frequent families were Acartiidae (30.53%), Dactylopusiidae (24.55%) and
Tisbidae (14.37%), while less frequent families have been Calanidae (7.18%),
Harpacticidae (5.38%), Stephidae (4.79%), Ameiridae (2.40%), Hemicyclopinidae (2.40%),
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Ancorabolidae (1.80%), Metridinidae (1.80%), Peltidiidae (1.80%), Oithonidae (1.20%),
Laophontidae (0.60%) and Scolecitrichidae (0.60%) and undefined (0.60%) (Fig. 5).

Regarding the life stages of the specimens, the dataset is composed of a majority of adults
(94%), followed by the copepodite stages (6%).

From the literature review, the copepods found inside the DU samples can, generally, be
assigned to the following habitats: benthos (47.90%), ice (35.33%), plankton (10.78%),
benthos/ice (5.39%); the remaining 0.6% could not be assessed and are reported as
unidentified. Fig. 4 shows, for each sampling date, the percentage variation of occurrences
by copepod family (bar graph) and the percentage taxonomic composition obtained from
DNA analysis (pie chart). Species and genera with the symbol (*) in the following table
indicate that they represent new records for the TNB site.

Taxa included:

Rank Scientific Name
kingdom Animalia
phylum Arthropoda
class Maxillopoda
order Calanoida

order Cyclopoida
order Harpacticoida
family Acartiidae

family Ameiridae
family Ancorabolidae
family Calanidae
family Dactylopusiidae
family Harpacticidae
family Hemicyclopinidae
family Laophontidae
family Metridinidae
family Oithonidae
family Oncaeidae
family Peltidiidae
family Scolecitrichidae

family Stephidae



family
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
genus
species
species
species
species
species
species
species
species
species
species
species
species
species

species
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Tisbidae

Alteutha Baird, 1846 *

Ameira Boeck, 1865*

Calanoides Brady, 1883

Calanus Leach, 1816

Dactylopusia Norman, 1903*

Harpacticus Milne Edwards H., 1840
Laophonte Philippi, 1840

Laophontodes Scott T., 1894*

Lophotrix Giesbrecht, 1895*

Metridia Boek, 1865

Oithona Braird, 1843

Paradactylopodia Lang, 1944
Paralabidocera Wolfenden, 1908
Pseudocyclopina Lang, 1946*

Stephos Scott T., 1892

Tisbe Lillieborg, 1853

Alteutha depressa (Bairf, 1837)*
Calanoides acutus (Giesbrecht, 1902)
Calanus propinquus Brady, 1883
Dactypusia tisboides (Claus, 1863)*
Harpacticus furcifer Giesbrecht, 1902
Laophonte glacialis Brady, 1910
Laophontodes typicus Scott T., 1894
Metridia gerlachei Giesbrecht, 1902
Oithona similis Claus, 1866
Paradactylopodia brevicornis (Claus, 1866)*
Paralabidocera antarctica (Thompson I.C., 1898)
Pseudocyclopina berndtreyi Elwers, Martinez Arbizu & Fiers, 2001*
Stephos longipes Giesbrecht, 1902

Tisbe gracilipes Scott T., 1912
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Temporal coverage

Notes: 29 December 2018 to 02 February 2019.

Collection data
Collection name: MNA - Biological Collections

Collection identifier: https://www.gbif.org/grscicoll/collection/a57a1dc1-706c-42db-bbad-
1e68d9685439

Parent collection identifier: Italian National Antarctic Museum (section of Genoa)

Specimen preservation method: specimens in jars in 96% ethanol, slides with whole or
dissected organisms (fixed in glycerol) and frozen at —20°C.

Usage licence
Usage licence: Other

IP rights notes: The dataset was published under the licence CC-BY 4.0.

Data resources

Data package title: Planktonic, benthic and sympagic copepods collected in the
desalination unit during the XXXIV™ Expedition of the Italian National Antarctic Programme
(PNRA)

Resource link: https://doi.org/10.15468/uhzqru

Alternative identifiers: https://ipt.biodiversity.aq/resource?r=mna_planktonic-benthic-sym
pagic-copepod

Number of data sets: 1

Data set name: Planktonic, benthic and sympagic copepods collected in the
desalination unit during the XXXIV!" Expedition of the Italian National Antarctic
Programme (PNRA).

Data format: Darwin Core

Description: This dataset is built on information from the copepod specimens
analysed in this work. The aims and objectives of the XXXIVth PNRA can be found in
the related campaign report (Melchiori 2019). The samples were pooled into a single
dataset. This dataset will be useful to investigate the community structure of
zooplankton and their relative larval stages.
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Column label

occurrencelD

institutionCode

instituitonID

collectionCode

collectionID

catalogNumber

basisOfRecord

type
scientificName
TaxonRank
kingdom
phylum

class

order

family

genus
specificEpithet

scientificNameAuthorship

identificationQuialifier

scientificNamelD

individualCount

sex
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Column description

A global unique identifier for the Occurrence (as opposed to a particular digital

record of the occurrence).

The name (or acronym) in use by the institution having custody of the object(s) or

information referred to in the record.

An identifier for the institution having custody of the object(s) or information

referred to in the record.

The name, acronym, coden or initialism identifying the collection or dataset from
which the record was derived (as shown on the Global Registry of Scientific

Collections).
An identifier for the collection or dataset from which the record was derived.

An identifier of any form assigned by the source within a physical collection or
digital dataset for the record which may not be unique, but should be fairly unique

in combination with the institution and collection code.

The specific nature of the data record and is here always reported as

“PreservedSpecimen”.

Defines the nature of the resource, here is always “PhysicalObject”.
The identification at the lowest taxonomic rank, without authorship information.
The taxonomic rank of the most specific name in the scientificName.
The full scientific name of the kingdom in which the taxon is classified.
The full scientific name of the phylum in which the taxon is classified.
The full scientific name of the class in which the taxon is classified.
The full scientific name of the order in which the taxon is classified.
The full scientific name of the family in which the taxon is classified.
The full scientific name of the genus in which the taxon is classified.
The name of the first or species epithet of the scientificName.

The authorship information for the scientificName formatted according to the

conventions of the applicable.

Abrief phrase or a standard term (sp., spp.) to express the determiner's doubts

about the Identification.

The globally unique identifier for the taxonomic information related to the
scientificName and stored in WoRMS, the AphialD.

The number of individuals present.

The sex of the identified specimens.
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lifeStage

occurrenceRemarks
eventDate

year

month

day

eventlD

decimallLatitude

decimallLongitude

geodedicDatum

minimumDepthInMetres
maximumDepthInMetres

samplingProtocol

eventRemarks

preparations

taxonRemarks

coordinateUncertaintyInMetres

occurrenceStatus
continet
countryCode
recordedBy
recordedByID

identifiedBy

identifiedByID

The life stage of organisms. In detail: Cl: copepodite |, Cll: copepodite Il, CIII:
copepodite Ill, CIV: copepodite IV; CV: copepodite V.

Campaign in which the organisms were sampled.

Date the organisms were sampled.

Sampling year.

Sampling month.

Sampling day.

Unique code with data relating to the campaign and sampling date.

The geographic latitude (in decimal degrees, using the spatial reference system

given in geodeticDatum).

The geographic longitude (in decimal degrees, using the spatial reference system

given in geodeticDatum).

Spatial reference system (WGS84) upon which the geographic coordinates given

in decimallLatitude and decimalLongitude are based.
Minimum sampling depth during event in metres.
Maximum sampling depth during event in metres.

Gear used to collect specimens and relative DOI of manuscript in which the

sampling method is described.
Filter number of the desalinisation unit plants.

Alist of preparations and preservation methods for a specimen. In detail: whole
organism (96% ethanol), whole organism (slide fixed in glycerol) and dissected

organism (slide fixed in glycerol).

Remarks on taxa, in this case, which ecological category the analysed species

occupy.

Horizontal distance, measured in metres, between the given decimal latitude and
decimal longitude represents the radius of the minimum circle that includes the

entire area.

Astatement about the presence or absence of a specimen.

Continent where the organisms were sampled.

The standard code for the country where the organisms were sampled.
Surname and name of the personnel who collected the samples.
ORCID of the personnel who collected the samples.

Surname and name of the personnel who analysed and recognised the single

species.

ORCID of the personnel who analysed and recognised the single species.
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coordinatePrecision A decimal representation of the precision of the coordinates given in the

decimalLatitude and decimalLongitude.

Acknowledgements

This paper is an Italian National Antarctic Programme (PNRA) contribution to the CCAMLR
CONSERVATION MEASURE 91-05 (2016) for the Ross Sea region Marine Protected
Area, specifically addressing the priorities of Annex 91-05/C. The National Antarctic
Museum is acknowledged for research contracts #2992 and #2993 with Dr. G. Bonello and
M. Grillo. The PNRA project “TNB-CODE” (“Terra Nova Bay barCODing and
mEtabarcoding of Antarctic organisms from marine and limno-terrestrial environments”,
PNRA 16_00120, PI: S. Schiaparelli) is acknowledged for the molecular data shown in Fig.
3. The publication of this data paper was funded by the Belgian Science Policy Office
(BELSPO, contract n°FR/36/AN1/AntaBIS) in the Framework of EU-Lifewatch as a
contribution to the SCAR Antarctic biodiversity portal (biodiversity.aq). We are indebted to
Dr. Anton Van De Putte and Dr. Yi Ming Gan for their much-appreciated advice on
metadata standards and the Darwin core archive format. We thank anonymous reviewers
for their precious suggestions and comments that improved the initial manuscript version.

Author contributions

Conceptualisation, G.M., B.G. and S.S.; methodology, G.M., B.G. and S.S.; formal
analysis, G.M. and B.G.; resources, G.M. and B.G.; data acquisition G.M., B.G.; data
curation, G.M. and S.S.; writing—original draft preparation, G.M.; writing—review and
editing, G.M., B.G., C.M,, G.A,, N.N., C.V. and S.S.; funding acquisition, S.S. All authors
have read and agreed to the published version of the manuscript.

References

. Amato E (1990) Environmental impact assessment at sea. National Scientific
Commission for Antarctica, Oceanographic Campaign Part I: 95-99.

. Atkinson A (1996) Subantarctic copepods in an oceanic, low chlorophyll environment:
ciliate predation, food selectivity and impact on prey populations. Marine Ecology
Progress Series 130: 85-96. https://doi.org/10.3354/meps130085

. Atkinson A (1998) Life cycle strategies of epipelagic copepods in the Southern Ocean.
Journal of Marine Systems 15: 289-311. https://doi.org/10.1016/S0924-7963(97)00081-
X

. Balzano S, Ellis AV, Le Lan C, Leterme SC (2015) Seasonal changes in phytoplankton
on the north-eastern shelf of Kangaroo Island (South Australia) in 2012 and 2013.
Oceanologia 57: 251-262. https://doi.org/10.1016/j.oceano.2015.04.003

. Barton AD, Pershing AJ, Litchman E, Record NR, Edwards KF, Finkel ZV, Kigrboe T,
Ward BA (2013) The Biogeography of Marine Plankton Traits. Ecol. Lett 16: 522-534.
https://doi.org/10.1111/ele.12063



https://doi.org/10.3354/meps130085
https://doi.org/10.1016/S0924-7963(97)00081-X
https://doi.org/10.1016/S0924-7963(97)00081-X
https://doi.org/10.1016/j.oceano.2015.04.003
https://doi.org/10.1111/ele.12063

Planktonic, benthic and sympagic copepods collected from the desalination ... 15

Bonello G, Angelini C, Pane L (2018) Effects of Environmental Factors on Tigriopus
fulvus, Fischer 1860, a Mediterranean Harpacticoid Copepod. Journal of Biological
Research - Bollettino Della Societa Italiana Di Biologia Sperimentale 91 (1): 30-34.
https://doi.org/10.4081/jbr.2018.7113

Bonello G, Grillo M, Cecchetto M, Giallain M, Granata A, Guglielmo L, Pane L,
Schiaparelli S (2020) Distributional records of Ross Sea (Antarctica) planktic Copepoda
from bibliographic data and samples curated at the Italian National Antarctic Museum
(MNA): checklist of species collected in the Ross Sea sector from 1987 to 1995.
ZooKeys 969: 1-22. https://doi.org/10.3897/zookeys.969.52334

Bonello G, Carpi L, Mucerino L, Grillo M, Ferrari M (2022) Sea-level change and the
supralittoral environment: Potential impact on a splashpool habitat on the Ligurian coast
(NW Mediterranean). Journal of Biological Research 95 (2). https://doi.org/10.4081/jbr.
2022.10485

Boxshall GA, Halsey SH (2004) An introduction to copepod diversity. Ray Society
Calbet A, Landry MR (2004) Phytoplankton growth, microzooplankton grazing, and
carbon cycling in marine systems. Limnology and Oceanography 49: 51-57. https://
doi.org/10.4319/10.2004.49.1.0051

Carli A, Feletti M, Mariottini GL, Pane L (1989) Contribution to the study of copepods
collected during the italian oceanographic campaign in Antarctica 1989-90. National
Scientific Commission for Antarctica (Ed.) Oceanographic Campaign 90: 179-210.
Carli A, Mariottini GL, Pane L (1990) Contribution to the study of copepods collected in
Terra Nova Bay (Ross Sea). National Scientific Commission for Antarctica.
Oceanographic Campaign 88: 129-167.

Carli A, Pane L, Stocchino C (2000) Planktonic copepods in Terra Nova Bay (Ross
Sea): distribution and relationship with environmental factors Ross Sea ecology. In:
Faranda F, Guglielmo L, A. | (Eds) Ross Sea Ecology. Springer https://doi.org/
10.1007/978-3-642-59607-0 24

Carli A, Feletti M, Pane L (2002) Zooplankton biomass and copepod abundance of Terra
Nova Bay, Ross Sea Antarctic Campaign 1994/1995. Terra Antarctica Reports B 1:
51-55.

Cecchetto M, Alvaro MC, Ghiglione C, Guzzi A, Mazzoli C, Piazza P, Schiaparelli S
(2017) Distributional records of Antarctic and sub-Antarctic Ophiuroidea from samples
curated at the Italian National Antarctic Museum (MNA): check-list update of the group
in the Terra Nova Bay area (Ross Sea) and launch of the MNA 3D model ‘virtual
gallery'. ZooKeys 705: 61-79. https://doi.org/10.3897/zookeys.705.13712

Cecchetto M, Lombardi C, Canese S, Cocito S, Kuklinski P, Mazzoli C, Schiaparelli S
(2019) The Bryozoa collection of the Italian National Antarctic Museum, with an updated
checklist from Terra Nova Bay, Ross Sea. ZooKeys 812: 1-22. https://doi.org/10.3897/
zookeys.812.26964

Cecchetto M, Di Cesare A, Eckert E, Fassio G, Fontaneto D, Moro |, Oliverio M, Sciuto
K, Tassistro G, Vezzulli L, Schiaparelli S (2021) Antarctic coastal nanoplankton
dynamics revealed by metabarcoding of desalination plant filters: Detection of short-
term events and implications for routine monitoring. Science of The Total Environment
757: 143809. https://doi.org/10.1016/j.scitotenv.2020.143809

Cecchetto M, Di Cesare A, Eckert E, Moro |, Fontaneto D, Schiaparelli S (2022) A
Metabarcoding Protocol to Analyze Coastal Planktic Communities Collected by
Desalination Plant Filters: From Sampling to Bioinformatic Exploratory Analyses. In:



https://doi.org/10.4081/jbr.2018.7113
https://doi.org/10.3897/zookeys.969.52334
https://doi.org/10.4081/jbr.2022.10485
https://doi.org/10.4081/jbr.2022.10485
https://doi.org/10.4319/lo.2004.49.1.0051
https://doi.org/10.4319/lo.2004.49.1.0051
https://doi.org/10.1007/978-3-642-59607-0_24
https://doi.org/10.1007/978-3-642-59607-0_24
https://doi.org/10.3897/zookeys.705.13712
https://doi.org/10.3897/zookeys.812.26964
https://doi.org/10.3897/zookeys.812.26964
https://doi.org/10.1016/j.scitotenv.2020.143809

Grillo M et al

Verde C, Giordano D (Eds) Marine Genomics: Methods and Protocols. Springer US
https://doi.org/10.1007/978-1-0716-2313-8 8

De Broyer C, Koubbi P, Griffiths HJ, Raymond B, d&rsquo CU, Acoz APdP, Danis B,
David B, Grant S, Gutt J, Held C, Hosie G, Huettmann F, Post A, Ropert-Coudert Y
(2014) Array Scientific Committee on Antarctic Research. In: De Broyer C, Koubbi P,
Griffiths H, Raymond B, d'Udekem d'Acoz C, Van De Putte A, Danis B, Grant S, Gutt J,
Held C, Hosie G, Huettmann F, Post A, Ropert-Coudert Y (Eds) Biogeographic atlas of
the Southern Ocean. XII

Edwards M, Richardson AJ (2004) Impact of climate change on marine pelagic
phenology and trophic mismatch. Nature 430: 881-884. https://doi.org/10.1038/
nature02808

Edwards M (2009) Sea Life (Pelagic and Planktonic Ecosystems) as an Indicator of
Climate and Global Change. Climate Change. Elsevier https://doi.org/10.1016/
B978-0-444-53301-2.00012-9

Garlasché G, Karimullah K, lakovenko N, Velasco-Castrilléon A, Janko K, Guidetti R, L.
R, Cecchetto M, Schiaparelli S, Jersabek C (2020) A data set on the distribution of
Rotifera in Antarctica. Biogeographia/ltalian Biogeography Society 35: 17-25. htips://
doi.org/10.21426/B635044786

Ghiglione C, Alvaro MC, Griffiths HJ, Linse K, Schiaparelli S (2013) Ross Sea Mollusca
from the latitudinal gradient program: R/V lItalica 2004 Rauschert dredge samples.
ZooKeys 37: 37-48. https://doi.org/10.3897/zookeys.341.6031

Ghiglione C, Alvaro MC, Cecchetto M, Canese S, Downey R, Guzzi A, Mazzoli C,
Piazza P, Tore Rapp H, Sara A, Schiaparelli S (2018) Porifera collection of the italian
national antarctic museum (MNA), with an updated checklist from Terra Nova Bay (Ross
Sea). ZooKeys 758: 137. https://doi.org/10.3897/zookeys.758.23485

Granata A, Zagami G, Vacchi M, Guglielmo L (2009) Summer and spring trophic niche
of larval and juvenile Pleuragramma antarcticum in the Western Ross Sea, Antarctica.
Polar Biology 32: 369-382. https://doi.org/10.1007/s00300-008-0551-8

Granata A, Weldrick CK, Bergamasco A, Saggiomo M, Grillo M, Bergamasco A,
Swadling KM, Guglielmo L (2022) Diversity in Zooplankton and Sympagic Biota during a
Period of Rapid Sea Ice Change in Terra Nova Bay, Ross Sea, Antarctica. Diversity 14:
425. https://doi.org/10.3390/d14060425

Grillo M, Huettmann F, Guglielmo L, Schiaparelli S (2022) Three-Dimensional
Quantification of Copepods Predictive Distributions in the Ross Sea: First Data Based
on a Machine Learning Model Approach and Open Access (FAIR) Data. Diversity 14:
355. https://doi.org/10.3390/d14050355

Guglielmo L, Costanzo G, Manganaro A, Zagami G (1990) Spatial and vertical
distribution of zooplanktonic communities in the Terra Nova Bay (Ross Sea). Natural
Science Antarctic Oceanic Campaign 1988257-398.

Guglielmo L, Zagami G, Saggiomo V, Catalano G, Granata A (2007) Copepods in spring
annual sea ice at Terra Nova Bay (Ross Sea, Antarctica). Polar Biology 30: 747-758.
https://doi.org/10.1007/s00300-006-0234-2

Guglielmo L, Arena G, Brugnano C, Guglielmo R, Granata A, Minutoli R, Sitran R,
Zagami G, Bergamasco A (2015) MicroNESS: an innovative opening-closing multinet
for under pack-ice zooplankton sampling. Polar Biology 38: 2035-2046. https://doi.org/
10.1007/s00300-015-1763-3



https://doi.org/10.1007/978-1-0716-2313-8_8
https://doi.org/10.1038/nature02808
https://doi.org/10.1038/nature02808
https://doi.org/10.1016/B978-0-444-53301-2.00012-9
https://doi.org/10.1016/B978-0-444-53301-2.00012-9
https://doi.org/10.21426/B635044786
https://doi.org/10.21426/B635044786
https://doi.org/10.3897/zookeys.341.6031
https://doi.org/10.3897/zookeys.758.23485
https://doi.org/10.1007/s00300-008-0551-8
https://doi.org/10.3390/d14060425
https://doi.org/10.3390/d14050355
https://doi.org/10.1007/s00300-006-0234-2
https://doi.org/10.1007/s00300-015-1763-3
https://doi.org/10.1007/s00300-015-1763-3

Planktonic, benthic and sympagic copepods collected from the desalination ... 17

Guzzi A, Alvaro MC, Danis B, Moreau C, Schiaparelli S (2022) Not All That Glitters Is
Gold: Barcoding Effort Reveals Taxonomic Incongruences in Iconic Ross Sea Sea
Stars. Diversity 14: 457. https://doi.org/10.3390/d 14060457

Hansen PJ, Bjgrnsen PK, Hansen BW (1997) Zooplankton grazing and growth: Scaling
within the 2-2,-um body size range. Limnology and oceanography 42: 687-704. https://
doi.org/10.4319/10.1997.42.4.0687

Hays GC, Richardson AJ, Robinson C (2005) Climate change and marine plankton.
Trends in ecology & evolution 20: 337-344. https://doi.org/10.1016/j.tree.2005.03.004
Heimeier D, Lavery S, Sewell MA (2010a) Molecular Species Identification of Astrotoma
agassizii from Planktonic Embryos: Further Evidence for a Cryptic Species Complex.
Journal of Heredity 101: 775-779. https://doi.org/10.1093/ihered/esq074

Heimeier D, Lavery S, Sewell MA (2010b) Using DNA barcoding and phylogenetics to
identify Antarctic invertebrate larvae: Lessons from a large scale study. Marine
Genomics 3: 165-177. https://doi.org/10.1016/j.margen.2010.09.004

Ivanenko VN, Corgosinho PH, Ferrari F, Sarradin PM, Sarrazin J (2012) Microhabitat
distribution of Smacigastes micheli (Copepoda: Harpacticoida: Tegastidae) from deep-
sea hydrothermal vents at the Mid-Atlantic Ridge, 37° N (Lucky Strike), with a
morphological description of its nauplius. Marine Ecology 33: 246-256. https://doi.org/
10.1111/j.1439-0485.2011.00484.x

Kim SH, Kim BK, Lee B, Son W, Jo N, Lee J, Lee SH, Ha SY, Kim JH, La HS (2022)
Distribution of the Mesozooplankton Community in the Western Ross Sea Region
Marine Protected Area During Late Summer Bloom. Frontiers in Marine Science 9:
860025. https://doi.org/10.3389/fmars.2022.860025

Maki JS, Herwig RP (1991) A diel study of the neuston and plankton bacteria in an
Antarctic pond. Antarctic Science 3: 47-51. hitps://doi.org/10.1017/S0954 102091000081
Melchiori V (2019) Rapporto sulla Campagna Antartica Estate Australe 2018-19. ENEA
- Programma Nazionale di Ricerche in Antartide (PNRA). URL: https://
www.italiantartide.it

Michels J, Schnack-Schiel SB (2005) Feeding in dominant Antarctic copepods-does the
morphology of the mandibular gnathobases relate to diet? Marine Biology 146: 483-495.
https://doi.org/10.1007/s00227-004-1452-1

Michels J, Biintzow M (2010) Assessment of Congo red as a fluorescence marker for
the exoskeleton of small crustaceans and the cuticle of polychaetes. Journal of
Microscopy 238: 95-101. htips://doi.org/10.1111/].1365-2818.2009.03360.x

Pakhomov EA, Pshenichnov LK, Krot A, Paramonov V, Slypko |, Zabroda P (2020)
Zooplankton Distribution and Community Structure in the Pacific and Atlantic Sectors of
the Southern Ocean during Austral Summer 2017-18: A Pilot Study Conducted from
Ukrainian Long-Liners. Journal of Marine Science and Engineering 8 (7): 488. https://
doi.org/10.3390/jmse8070488

Pane L, Feletti M, Francomacaro B, Mariottini GL (2004) Summer coastal zooplankton
biomass and copepod community structure near the Italian Terra Nova Base (Terra
Nova Bay, Ross Sea, Antarctica). Journal of Plankton Research 26: 1479-1488. htips://
doi.org/10.1093/plankt/fbh135

Piazza P, Btazewicz-Paszkowycz M, Ghiglione C, Alvaro MC, Schnabel K, Schiaparelli
S (2014) Distributional records of Ross Sea (Antarctica) Tanaidacea from museum
samples stored in the collections of the Italian National Antarctic Museum (MNA) and



https://doi.org/10.3390/d14060457
https://doi.org/10.4319/lo.1997.42.4.0687
https://doi.org/10.4319/lo.1997.42.4.0687
https://doi.org/10.1016/j.tree.2005.03.004
https://doi.org/10.1093/jhered/esq074
https://doi.org/10.1016/j.margen.2010.09.004
https://doi.org/10.1111/j.1439-0485.2011.00484.x
https://doi.org/10.1111/j.1439-0485.2011.00484.x
https://doi.org/10.3389/fmars.2022.860025
https://doi.org/10.1017/S0954102091000081
https://www.italiantartide.it
https://www.italiantartide.it
https://doi.org/10.1007/s00227-004-1452-1
https://doi.org/10.1111/j.1365-2818.2009.03360.x
https://doi.org/10.3390/jmse8070488
https://doi.org/10.3390/jmse8070488
https://doi.org/10.1093/plankt/fbh135
https://doi.org/10.1093/plankt/fbh135

Grillo M et al

the New Zealand National Institute of Water and Atmospheric Research (NIWA).
ZooKeys 451: 49-60. https://doi.org/10.3897/zookeys.451.8373

Poloczanska ES, Brown CJ, Sydeman WJ, Kiessling W, Schoeman DS, Moore PJ,
Brander K, Bruno JF, Buckley LB, Burrows MT (2013) Global Imprint of Climate Change
on Marine Life. Nat. Clim. Chang 3: 919-925. https://doi.org/10.1038/nclimate1958
Razouls S, Desreumaux N, Kouwenberg J, de Bovée F (2022) Diversity and geographic
distribution of marine planktonic copepods. http://copepodes.obs-banyuls.fr/en..
Accessed on: 2022-12-20.

Selbmann L, Onofri S, Zucconi L, Isola D, Rottigni M, Ghiglione C, Piazza P, Alvaro MC,
Schiaparelli S (2015) Distributional records of Antarctic fungi based on strains
preserved in the Culture Collection of Fungi from Extreme Environments (CCFEE)
Mycological Section associated with the Italian National Antarctic Museum (MNA).
MycoKeys 10: 57. https://doi.org/10.3897/mycokeys.10.5343

Stark JS, Mohammad M, McMinn A, Ingels J (2020) Diversity, Abundance, Spatial
Variation, and Human Impacts in Marine Meiobenthic Nematode and Copepod
Communities at Casey Station, East Antarctica. Frontiers in Marine Science 7: 480.
https://doi.org/10.3389/fmars.2020.00480

Turner JT (2004) The importance of small planktonic copepods and their roles in pelagic
marine food webs. Zoological Studies 43: 255-266.

Zaitsev YP (1971) Marine neustonology (translated from Russian). National Marine
Fisheries Service, NOAA and National Science Foundation

Zunini Sertorio T, Salemi Picone P, Bernat P, Cattini E, Ossola C (1990) Copepods
collected in sixteen stations during the ltalian Antarctic Expedition 1987-1988. National
Scientific Commission for Antarctica. Oceanography Campaign 1987-1988 Part Il
67-125.

Zunini Sertorio T, Licandro P, Ricci F, Giallain M (1992) A study on Ross Sea copepods.
National Scientific Commission for Antarctics, Oceanography Campaign 1987-1988 Part
II: 217-246.

Zunini Sertorio T, Licandro P, Ossola C, Artegiani A (2000) Copepod communities in the
Pacific Sector of the Southern Ocean in early summer Ross Sea Ecology: Italiantartide
Expeditions (1987-1995). In: Faranda F, Guglielmo L, lanora A (Eds) Ross Sea Ecology.
Springer https://doi.org/10.1007/978-3-642-59607-0 23



https://doi.org/10.3897/zookeys.451.8373
https://doi.org/10.1038/nclimate1958
http://copepodes.obs-banyuls.fr/en.
https://doi.org/10.3897/mycokeys.10.5343
https://doi.org/10.3389/fmars.2020.00480
https://doi.org/10.1007/978-3-642-59607-0_23

	Abstract
	Background
	New information

	Keywords
	Introduction
	Project description
	Sampling methods
	Geographic coverage
	Taxonomic coverage
	Temporal coverage
	Collection data
	Usage licence
	Data resources
	Acknowledgements
	Author contributions
	References

