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5th World Conference on
Marine Biodi ersit
Collection Introduction
The 5th World Conference on Marine Biodiversity Collection published in the PeerJ
Life En ironment jo rnal collates research presented at the most recent edition of
the WCMB series which was held virtually by the University of Auckland New
Zealand
The WCMB series first started in 2008 and has become a major focal assembly for
sharing research outcomes management and policy issues as well as discussions on
the role of biodiversity in sustaining ocean ecosystems This meeting brings together
scientists practitioners and policy makers to discuss and advance our understanding
of the importance and current state of biodiversity in the marine environment
The 5th edition of the WCMB saw over 400 delegates from 45 countries attend the 3
day conference
At initial launch this Conference Collection is formed of five published articles the
discovery of extensive fields of cyanobacteria like mats that threaten coral health off
Rapa Nui Easter Island a study into the distribution of 71 108 amphipods from 355
species across the Icelandic seabed a model to predict the distribution of sponge
and coral species in unexplored seamounts off South America an investigation into a
marine national park which is important for the dispersal and connectivity of coral
reef dwelling species in the South China Sea and research into the biodiversity of
Cumaceans in Nordic Seas
Additional articles are still under consideration at PeerJ Life
added to this collection upon their publication

Environment and will be

Visit the 5th World Conference on Marine Biodiversity Collection homepage here
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PeerJ is a modern and streamlined publisher built for the internet age Our
mission is to give researchers the publishing tools and services they want with
a unique and exciting experience All of our seven journals are Gold Open
Access and are widely read and cited with over 500 000 monthly views and
48 500 content alert subscribers We have published 12 844 peer reviewed
articles since 2013
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PeerJ s flagship journal publishing primary research and reviews in biology life
sciences environmental sciences and medicine High quality developmental peer
review coupled with industry leading customer service and an award winning
submission system means PeerJ Life Environment
is the optimal choice for your research
Impact Factor 1 39
Citescore 4 8

Scimago Ranking 0 927
SNIP 1 04

Pee J C nfe ence C llec i n are free for conference organisers and can increase
the visibility of both the event and the research presented during the meeting If you
are organising a conference and would like to consider a PeerJ Conference
Collection email us at communities peerj com
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Figure 1 Map of the study area. The map shows the modeling extent, distribution of occurrence records
for demosponges, glass sponges, and stony corals, national exclusive economic zones (EEZs), and Ecologically or Biologically Signiﬁcant Marine Area (EBSA) designation.
Full-size  DOI: 10.7717/peerj.11972/ﬁg-1

Combined, the ridges contain more than 110 seamounts that were created between
2–27 million years ago by a geological hotspot located on the western edge of the Salas y
Gómez Ridge (Parin, Mironov & Nesis, 1997; Steinberger, 2002). The limited exploration
that has been accomplished along the ridges has revealed exceptionally high biodiversity
as well as unusually high endemism, due in part to its isolation from South America by the
Humboldt Current System and the Atacama Trench (Parin, 1991; Comité Oceanográﬁco
Nacional de Chile, 2017). More than 40% of known ﬁsh and invertebrate species are endemic
to the region, the highest level of marine endemism in the world (Parin, Mironov & Nesis,
1997; Friedlander et al., 2016). New species have frequently and recently been discovered
on the ridges (e.g., Andrade, Hormazábal & Correa-Ramírez, 2014; Sellanes et al., 2019;
Shepherd et al., 2020; Diaz-Diaz et al., 2020), indicating that many new species remain to be
discovered. The waters surrounding the Salas y Gómez and Nazca ridges provide important
feeding grounds and migratory pathways for an array of important species, including billﬁsh,
sharks, sea turtles, seabirds and marine mammals (Weichler et al., 2004; Shillinger et al.,
2008; Yanez et al., 2009; Hucke-Gaete et al., 2014; CBD, 2017; Serratosa et al., 2020). On the
seamounts and neighboring island habitats, diverse benthic communities form around
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shallow-water, mesophotic (Easton et al., 2019), and deep-water coral and sponge reefs
(Hubbard & Garcia, 2003; Easton et al., 2019; Friedlander et al., 2021).
Deep-water corals and sponges are critical foundation species found in every ocean
basin. The complex, three-dimensional habitat structures they produce support thousands
of associated species including other invertebrates and commercially important ﬁsh
(Rogers, 1999; Costello et al., 2005; Cordes et al., 2008; Kenchington, Power & Koen-Alonso,
2013). In addition to habitat creation, corals and sponges provide other critical ecosystem
services including the alteration of local current regimes (Dorschel et al., 2007; Mienis
et al., 2009), carbon cycling and long-term sequestration (Oevelen et al., 2009; Kahn et al.,
2015), and nutrient cycling (Wild et al., 2008; Tian et al., 2016). Deep-water corals and
sponges are also being increasingly used as avenues for research purposes ranging from
biomedical research (e.g., Hill, 2003; Müller et al., 2004) to reconstructing paleoclimate
archives of climate change, pollution, and nutrients (Smith et al., 2000; Williams et al.,
2006; Cao et al., 2007). The slow growth rates (Prouty et al., 2011), extreme longevity
(Roark et al., 2009; Fallon et al., 2010), and life history strategies (e.g., low recruitment;
Doughty, Quattrini & Cordes, 2014) make these taxa extremely sensitive to anthropogenic
disturbance, and the recovery of damaged communities may take many decades,
centuries, or even longer (see Ramirez-Llodra et al., 2011; Baco, Roark & Morgan, 2019).
Considering the extreme logistical difﬁculties and costs associated with restoration efforts
in these remote habitats (Van Dover et al., 2014), improved conservation measures are
urgently needed to protect these fragile ecosystems before long-term damage occurs.
Like most marine biodiversity hotspots, the Salas y Gómez and Nazca ridges are
threatened by a variety of ongoing or imminent anthropogenic disturbances, including
commercial ﬁshing, marine debris and plastic pollution, seabed mining, and climate
change (reviewed in Wagner et al., 2021). Despite these threats and the clear biological
value of the ridges, protecting their sensitive benthic communities from anthropogenic
disturbance is a complex challenge. Over 73% of the ridges are located in areas beyond
national jurisdiction (ABNJ), commonly known as the high seas, where no one country has
sole management responsibility and hence international cooperation is necessary. While
the portions of the ridge located within the Chilean and Peruvian exclusive economic
zones (EEZs) have several established marine protected areas (MPAs) (MPAtlas, 2021), the
high seas portions of the ridges are more loosely regulated by intergovernmental agencies
including the International Seabed Authority (ISA), the International Maritime
Organization (IMO), the Inter-American Tropical Tuna Commission (IATTC), and the
South Paciﬁc Regional Fisheries Management Organisation (SPRFMO), which regulate
seabed mining, shipping, and ﬁshing, respectively. Despite ongoing United Nations
negotiations to better protect vulnerable marine ecosystems (VMEs) on the high seas
(UNGA, 2007; Rogers & Gianni, 2010), there is no legal mechanism to establish high seas
MPAs that are applicable to all States or sectors. Industrial ﬁshing occurs in an estimated
48% of ABNJ, with ﬁsheries pushing into deeper waters each year as stocks deplete in
shallower waters (Visalli et al., 2020). Commercial ﬁshing in waters surrounding the Salas y
Gómez and Nazca ridges has been relatively limited historically (Wagner et al., 2021),
providing a unique opportunity to protect this diverse region before it is irrevocably
Georgian et al. (2021), PeerJ, DOI 10.7717/peerj.11972
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damaged. However, effecting strong protection in ABNJ is difﬁcult due to the lack of clear
legal mechanisms, competing interests, and lack of sufﬁcient data in lesser-explored
regions (Gjerde et al., 2021).
Species distribution models, also referred to as habitat suitability models, are important
tools that help characterize the distribution and niche of taxa in data-poor regions. These
models can be particularly useful for deep-water taxa on the high seas, where extremely
limited surveys have occurred relative to shallow-water coastal areas (Fujioka & Halpin,
2014; Ortuño Crespo et al., 2019), and data availability is a considerable obstacle to
improved conservation management and scientiﬁc advancement (Vierod, Guinotte &
Davies, 2014; Wagner et al., 2020). Species distribution models statistically couple the
known distribution of species with relevant environmental parameters to predict niche and
distribution in unsurveyed geographic regions or under varying environmental
conditions (Guisan & Zimmermann, 2000; Miller, 2010). Quantifying the biogeographic
distribution of ecologically important or threatened species is critical for designing
and implementing management plans, shaping future research and exploration efforts,
and assessing past, present, and future anthropogenic impacts. Increasingly, species
distribution models are being developed speciﬁcally to inform marine conservation and
management (e.g., Rowden et al., 2017; Georgian, Anderson & Rowden, 2019) or to
predict responses to recent anthropogenic disturbances (e.g., Georgian et al., 2020). Models
have been successfully developed for a large variety of benthic taxa, including global
models for stony corals (Davies & Guinotte, 2011), black corals (Yesson et al., 2017),
octocorals (Yesson et al., 2012), and gorgonian corals (Tong et al., 2013), as well as
large-scale regional sponge models (e.g., Knudby, Kenchington & Murillo, 2013; Chu et al.,
2019). Given their status as foundation species, and the frequent classiﬁcation of these
taxa as indicators of VMEs, which SPRFMO and other ﬁshery management organizations
are mandated with identifying and protecting (e.g., Penney, Parker & Brown, 2009), it is
critical to quantify their distribution.
An improved understanding of the spatial distribution of key taxa throughout the Salas
y Gómez and Nazca ridges is necessary for the evidence-based conservation of the region.
The suitability modeling in this study will inform ongoing efforts to identify and
prioritize key conservation targets along the ridges (see Wagner et al., 2021), reinforcing
the increasingly clear need to protect sensitive benthic fauna in the region from
further exploitation and disturbance from anthropogenic sources. In addition to
conservation planning, these models will also support future expedition planning, and
will improve our understanding of the niche of cold-water corals and sponges
throughout the region.

MATERIALS & METHODS
Study area
The study area encompassed a large region (15,991,101 km2) of the southeast Paciﬁc
Ocean centered on the Salas y Gómez and Nazca ridges off the coasts of Peru and Chile
(Fig. 1). This area contains 755 seamounts and guyots covering a total area of 561,452 km2
(3.5% of the total area; geomorphology data from Harris et al., 2014). The region includes
Georgian et al. (2021), PeerJ, DOI 10.7717/peerj.11972
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Science is a marathon not a sprint, and it is vital to focus on your successes and
future rather than drowning in negative feedback.

For early career researchers just starting on their path through science, our panellists
emphasized the importance of learning skills outside your comfort zone. For example,
seeking colleagues within your lab who can help teach new techniques or connecting with
someone outside the lab who can bring in new ideas.
Looking to the future, we asked our panellists how they stay positive in a field like
conservation and marine biodiversity where trends can often be negative. The responses
ranged from the metaphysical (“the Great Barrier Reef did not exist 2 million years ago and
will not exist in 2 million years”) to the eminently practical (“go for a walk”). Overall, however,
the panellists agreed that passion for the environment and the world around us can motivate
any researcher to look past the negatives and embrace the future.
Finally, we offered each of our panellists the opportunity to provide one final piece of advice to
early career researchers. Dr. van Oppen recommended studying statistics and developing the
quantitative skills that are necessary for wrangling the large data sets that have come to
define conservation science, while Dr. Moriaki advised having a strong skin and not worrying
about rejection. Dr. Edgar recommended broadening horizons and generalizing results to
larger audiences. Dr. Dornelas, on the other hand, was succinct: “be curious, and be
stubborn”.

******

Our paths through life and through science are circuitous, but hopefully the thoughts and
words of our panellists will be inspiring and helpful to early career researchers. We want to
offer our sincerest thanks to WCMB for organizing and allowing us to host this event and, of
course, to the four wonderful panellists for sharing their time and thoughts.
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answers, it was clear that it can be hard to make decisions such as coming in and out of
academia, moving places and changing fields, but the answers of all panellists echoed the
essence of what has really driven them through their journeys: a passion for science.
How have you balanced life with your career?
Women in particular face a lot of pressure to balance life and career, and women scientists
are no exception. The panellists agreed that it is hard to balance having enough time for your
kids, spouse, students, and research, but Dr. Levin emphasized that it is important to not be
hard on yourself and to understand that you are doing the best you can. Dr. Miloslavich added
that having a supportive partner is important, but that Moms are priceless when it comes to
childcare. She acknowledged that when your children are young it can be difficult to balance
your life and your career, but she also said that, “It isn’t going to be easy, but it can be done.”
Dr. Bates added that it is important to know yourself and to put energy into what is important
for you, so you can enjoy those things.
What would be important on a CV for getting a postdoc?
A central piece of advice from panellists was to be open to opportunities and work in a
collaborative way. The panellists suggested that building relationships, being open to
opportunities, and making sure to work in a connected, networked way is essential. Dr. Bates
also suggested that you often can’t predict what someone is looking for by the job description.
She encouraged recent grads to explore many career options in different sectors.
Do you have any advice for people that are trying to move from the postdoc loop to a
permanent position?
The panellists highlighted the importance of multidimensionality in this context. Dr. Levin
advised accepting opportunities that give you new skills, especially if you have multiple
choices available to you; choose the ones that add something new to your skillset. She added
that, “After all, a range of skills could lead to your dream job.”
In times where you felt it was hard to be a woman in academia what kept you going?
It can be hard being a woman working among male colleagues, and Dr. Chavanich agrees
with that. But she said that she was inspired by Sylvia Earle, and that having role models, as
well as using whatever support from resources available in your institution can help. Dr. Levin
said that there was not much institutional support when she was an early career researcher,
and that women used to sacrifice everything, including family, for their careers. However, she
had a close group of female friends that supported each other. Thus, regardless of where
support is coming from, it is key to face those hard moments, and reach out for support nobody should feel alone.
Any last-minute words of advice, specifically for women in science?
The session closed with some final words by Dr. Miloslavich who said: “Your body is strong
now and you have the ability to do things that you won't be able to do in 20 years; enjoy your
life, do sports, dance, read, go hiking, take time for yourself and keep your body young in
spirit as long as you can.”
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I’m still trying to get used to this new trend. Missing the chance of attending the conference
and meeting outstanding people in person was quite frustrating. But I did find that this time I
was able to watch all the talks I was interested in. I was also motivated by everybody’s
passion for marine research that can not be stopped by COVID-19.
Ariadna Nocera PhD candidate at the National University of Patagonia San Juan Bosco
- CONICET, Argentina

Can you tell us a bit about yourself and your
research interests?
I’m a marine biologist from Argentina who later
specialized in biological oceanography in
Canada. In 2018 I started my PhD focused on
zooplankton dynamics in coastal marine
ecosystems in northern Patagonia. I’m interested
in how these organisms that are fundamental for
marine food webs can change under future
possible scenarios, but first it is important to
update the baseline studies.
Can you briefly explain the research you presented at the WCMB conference?
I presented the most recent data from the Valdés Biosphere Reserve, corresponding to the
composition and abundance of zooplankton in relation to environmental variables. This
involved sampling at sea and the identification of hundreds of organisms under a stereo
microscope.
What first interested you in this field of research?
I think I was always curious about how small organisms can have such a big influence on
other larger organisms, and even on an entire marine ecosystem. I started the study through
modeling and now looking more closely at their characteristics, morphologies and behavioral
differences allow me to pose new questions that motivate even more my interest in these
incredible organisms.
How did you find the virtual conference experience?
Even if there is still less interaction between researchers when compared to an in-person one,
the virtual conference gave me the opportunity to participate at WCMB that otherwise would
have been more difficult due to the distance and travel costs. It also allowed me to be part of
the Early Career Researcher Committee, which organized two different panels during the
conference, while interacting with young researchers from different countries. It was definitely
a very positive experience and I recommend it!
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