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EDITORIAL

Introducing Volcanica:
The first diamond open-access journal for volcanology

“The idea is to stop thinking of knowledge as a
commodity to meter out to deserving customers,
and to start thinking of it as a public good...”

– Peter Suber

Introducing Volcanica

Welcome to Volcanica’s first issue! Our community
of editors and Volcanica supporters are excited to
present you with our inaugural issue of peer-reviewed
volcano research. Throughout this issue, you can
find studies that employ a variety of methods to in-
terrogate different volcanic processes and problems:
seismic reflection analysis
[Reeves et al. 2018, p. 1],
geochemical monitoring
[Moussallam et al. 2018,
p. 19], experimental rock
deformation [Heap et al.
2018, p. 33], long-exposure
photography [Bernard 2018,
p. 49], and judgement-based
fuzzy logic [Blong et al.
2018, p. 63] all make an
appearance in these pages.
Volcanic systems in Oceania,
South America, and Europe
are represented, some long
extinct, and some in eruption
at the time of writing.

This editorial accompanies
these first articles so that we
can provide you with some
background to the Volcanica
initiative, explain some of
the evidence-based motiva-
tion for starting a new jour-
nal, and explore ways in
which we can improve uni-
versal access to published
research. We discuss our
adopted model of “diamond
open access”, which is en-
tirely free for authors to pub-
lish and free for everyone to
read. We will explain how this model is possible
and state explicitly the challenges related to how this
project can be sustainable and scalable. Finally, we will

signpost the information you may need to publish with
Volcanica as we continue to grow.

As we will lay out here, where open-access options
for volcanologists exist, they are usually provided to
the reader for free by transferring the costs associated
with publication onto the authors and the institutions
that fund the research. This is achieved by charging
article processing charges (APCs). The APC method
is part of the familiar gold open access option, and has
proved popular among large publishing groups and has
even resulted in dedicated open access journals in our
field. Gold open access is indeed free and open to read-
ers, but the burden of the cost of publishing is taken by
the researcher instead. A principal motivation for start-
ing Volcanica was to demonstrate that this need not be

necessary. At Volcanica we
do not charge an APC, nor
do we charge the reader to
view the content we publish.
This is a less-common model
called diamond open access.
This editorial explains how
we have delivered this cost-
free option for volcanologists
to publish their work and at-
tempts to put our new ap-
proach in the context of what
is currently available. To un-
derstand this better, we will
first take a look at the barri-
ers to publishing that exist in
most current models.

What are the finan-
cial barriers to aca-
demic publishing?

Critics of academic publish-
ing have pointed out that
the industry (1) privatises
knowledge produced by pub-
licly funded research, (2) re-
stricts access for individu-
als and institutions to human
knowledge, (3) commodifies

published work as opposed to democratising it, (4) ex-
ploits free labour of academics who serve as reviewers,
editors, and authors without reimbursement, and (5)
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preferentially disadvantages academics and members
of the public in developing countries [Fuchs and San-
doval 2013].

Robert Darnton, who is director of Harvard Univer-
sity’s library, summarised the most salient issues asso-
ciated with the academic publishing industry: “We aca-
demics provide the content for scholarly journals. We eval-
uate articles as referees, we serve on editorial boards, we
work as editors ourselves, yet the journals force us to buy
back our work, in published form, at outrageous prices...”
[Darnton 2009]. The Research Information Network
(RIN) has estimated that the unpaid non-cash costs of
peer review—tasks undertaken almost exclusively by
academic researchers—amount to around £1.9 billion
per year around the world [RIN 2008]. Indeed, as Darn-
ton goes on to add, “The spiraling cost of journals has in-
flicted severe damage on research libraries”.

As of 2015, the annual revenue of the academic pub-
lishing market was estimated to be US$25.2 billion
[Ware and Mabe 2015] and, in 2008, RIN reported that
around a third of the global research budget (£59 bil-
lion out of £175 billion) was dedicated to publishing
and accessing research results. An estimated £34 bil-
lion is spent globally each year just accessing published
research. Access to research can be prohibitively expen-
sive as a result of the for-profit business model of most
large publishing houses. Significantly, the vast major-
ity of people around the world—mostly likely well in
excess of 99% of the global population—have no access
to these results [e.g. Tennant et al. 2016].

Volcano-related research is no exception to this.
Where open access options exist (i.e. where articles are
free for people to read), they typically incur substan-
tial article processing charges on the part of the authors
or their institutions. Article processing charges (APCs)
are commonly over US$1000 for Earth Science journals
and which can exceed US$5000*. Alternatively, the re-
search is paywalled, rendering it inaccessible without
an institutional subscription or one-off per-article pay-
ments.

The current profit-driven paradigm of scholarly pub-
lishing has been shown to exacerbate bias and inequal-
ity [e.g. Ellers et al. 2017], and can keep information
away from those who may need it most: globally, areas
most at risk from volcanic hazard are often situated in
less-economically developed regions (see Auker et al.
[2013] for an overview). A staggering 88.2% of vol-
canic threats are concentrated in countries classified as
“developing economies” by the International Monetary
Fund (IMF) [IMF 2018]. Critically, Auker et al. [2013]
estimate an overall reduction in global vulnerability to
volcanic hazards over time, which they attribute to the
emergence and establishment of volcanology as a scien-
tific discipline from the c.1900s onwards. Relevant ad-
vances include improvements in evacuation protocols
and other volcanic risk reduction strategies, and the

*Nature Communications charges an APC of US$5200 (£3300/
e3850), pre-tax.

introduction and proliferation of remote sensing tech-
niques. Ultimately, Auker et al. [2013] estimate that
modern volcanology has prevented the deaths of over
85,000 people over the last century. Evidently, volcano-
focussed research plays a vital role in mitigating vol-
canic risk; access to this research is just as crucial.

To many members of the volcanology community,
the case for open access, and freely available academic
work, is clear. However, it is not necessarily clear how
that openness of access should or could be delivered,
and where the financial burdens should lie.

How much does it cost to publish?

Any publishing model has to ensure that the basic oper-
ating costs of the publisher are met. Typically these are
divided into three categories [e.g. Tennant et al. 2016]:

1. management and investment costs: the set-up and
marginal running costs of the journal itself;

2. article processing costs (APCs): costs involved
with editing, typesetting, proofreading, and other
article-level costs; and

3. other costs, which include infrastructure, hosting,
and marketing.

Cited production costs vary widely from journal to
journal. The multidisciplinary science journal Nature—
part of the Nature Publishing Group (itself a division
of Springer Nature)—has indicated that their cost per
article is as high as US$30,000 [Van Noorden 2013]: a
justification for high subscription costs and APCs. On
the other end of the spectrum is the Journal of Ma-
chine Learning and Research, for example, with esti-
mated costs of US$6.50 per article given their online-
only format, volunteer-based labour system, and effi-
cient use of LATEX templates [Shieber 2012]. Accord-
ingly, the average production cost of a single research
article lies between these extremes at around US$3500–
US$4000, estimated by Van Noorden [2013].

What is “Open Access”?

The standard publishing route that currently domi-
nates the publishing landscape is termed toll access,
and implies that the work is not accessible without
payment. The barrier that separates the reader from
the work is often referred to as a paywall. In general,
open access options remove paywalls, and refer to any
publishing model that produces articles or published
content that are free to the reader. There are many dif-
ferent terms for varying degrees of “openness”. These
typically relate to one question: how many barriers
to publishing or reading are there in any particular
publishing model? The simplest distinctions are the
green–gold–diamond classification.
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Green open access and gold open access refer to the
method by which the paywall is removed. In green open
access, the work is stored in a repository such as a pre-
or post-print server (see below), which need not be as-
sociated with the publisher, whereas in gold open ac-
cess, the publisher themselves distribute the work to the
reader for free [e.g. Suber 2012].

Other terms that are used to describe components
of access to research outputs can be mediated include
gratis open access and libre open access. Barriers to ac-
cess can be both financial- and permissions-related. Re-
moval of the former is called gratis open access. If per-
missions barriers are also removed, then this is known
as libre open access [Suber 2012]. Importantly, the libre
open access system also implies the retention of copy-
right (that is, ownership) by the original authors: typi-
cally not the case in conventional scholarly publishing.

The advent of gold open access options, which pro-
vide free online access to research, offers a tantalising
alternative to paywalls, opening scientific results up to
the organisations or communities that need them most
and—importantly—to the taxpayers who potentially
funded the work in the first place. However, gold open
access requires APCs, which can represent a substantial
proportion of some research budgets. This effectively
transfers the financial barrier from the reader to the re-
searcher. Moreover, the majority of research conducted
at universities is funded through taxes, and therefore,
both institutional subscription charges and APCs can
be viewed as government subsidies to publishing com-
panies. A study by Solomon and Björk [2012] found
that authors who were obliged to pay APCs for open ac-
cess predominantly used research grant money or insti-
tutional funding to finance APCs > US$1000, whereas
personal funds were commonly used when the APCs
was lower.

Gold open access options are becoming ever more
prevalent, due in part to the fact that they can prove
extremely lucrative for publishers. Perhaps unsurpris-
ingly, the popularisation of gold open access options
from legitimate publishing groups has been accompa-
nied by the proliferation of publishing venues with
somewhat less scrupulous selection criteria. So-called
“subsidy publishing”—commonly referred to as “van-
ity press”—is a pay-to-publish model, often (though
not always) associated with predatory publishing prac-
tices. In more extreme cases, articles are published
without any formal peer review and with only cursory
copy-editing.

Nevertheless, a lingering perception is that alterna-
tives to these for-profit models are unsustainable (for
example, advocates of traditional publishing models
have stated that open access is not desirable because
the general public could misinterpret or misuse esoteric
scientific data† [see Suber 2012]).

†In a testimony before the UK Parliament’s House of Com-
mons Select Committee on Science and Technology in March
2004, Dr John Jarvis—former Senior Vice President of Wiley

Access to volcanology

In his 2014 blog post, “The most important journals in
volcanology”, Dr John Stevenson sought to identify the
most important journals for volcano-based research.
Stevenson’s approach was to quantify by journal each
of the discrete references cited in Cashman and Sparks
[2013], a 25-year review of volcanic processes. The arti-
cle in question was chosen due to its broad scope, which
encompasses many facets of modern volcanology, in-
cluding “the physical processes that modulate magma
accumulation in the upper crust, transport magma to
the surface, and control eruptive activity” [Cashman
and Sparks 2013]. Cashman and Sparks cite 362 dis-
crete references from 67 journals and books.

Of the 360+ articles cited, only 113 of these (31%) are
open access. The remainder are paywalled, with prices
ranging from £9 (US$12; e10) to £149 (US$196; e168)
per article for purchase or short-term rental. There
are some important caveats to note in this rudimentary
analysis. First, not all of the journals shown had open
access options at the time (2013). Moreover, many of
the articles have since been made available online via
green open access options. Journals of the American
Geophysical Union (AGU) in particular, including Jour-
nal of Geophysical Research, Geochemistry, Geophysics,
Geosystems, and Geophysical Research Letters, are subject
to an embargo period of 24 months, after which articles
become open access‡. It is important to note also that
new volcano-specific open-access journals have been
launched or gained tractions since the work of Cash-
man and Sparks [2013]: the Journal of Applied Volcanol-
ogy only launched in 2012, and Frontiers in Earth Science
only began publishing articles under a Volcanology sec-
tion in the second quarter of 2014 (both journals offer
open access).

Of the open access citations in Cashman and Sparks
[2013], the AGU journals account for 51 of the 113 (45%
of open access citations). If we discount embargoed
publications (45) then we are left with only 62 articles
that are gold open access—including professional pa-
pers and reports (9), and a newsletter (1)—of the 362
articles cited in their study (i.e. 17%). And, impor-
tantly, of those 17%, the majority required an APC.
To access all 362 sources cited in Cashman and Sparks
[2013] from the publishers, without an institutional
subscription, would cost in excess of £6000 (around
US$8000/e6800 or more).

Although this analysis does not well represent all
facets of volcanological research, it does bring to light
an important underlying issue. Namely, that the ma-
jority of volcano-based research is inaccessible—other

Europe—stated: “[T]his rather enticing statement that everybody
should be able to see everything could lead to chaos.” [House of
Commons Science and Technology Committee 2004] [full tran-
script: https://publications.parliament.uk/pa/cm200304/cmselect-
/cmsctech/uc399-i/uc39902.htm].

‡Despite the embargo, APCs are still required to publish in these
journals.
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than by paying significant amount of money—without
institutional subscriptions to many journals: some-
thing unavailable to over 99% of the world’s popula-
tion§. If we are to move to models in which research
is both free to read and free to publish, then the gold
open access model is insufficient.

Alternative solutions?

The PubVolc system

For about the last 10 years the PubVolc system has of-
fered a way for members of the volcanology commu-
nity to share already-published research. A free and
easily accessible tool, this system allows volcanologists
to access research without requiring subscriptions to
journals or paying fees. It works as a database of re-
cently published work: authors submit the metadata of
peer-reviewed journal articles, which are then moder-
ated and checked. Each month, a digest of work new
to the database is circulated by volcano listserv. Each
record in the database contains a link to contact the au-

§Baskaran [2017] estimate 7.8 million full-time equivalent re-
searchers in 2013, accounting for 0.1% of the global population. Even
if we were to assume that every single student enrolled in higher edu-
cation (∼207 million: UNESCO International Institute for Education
Planning [2017] ) could access all research articles, then this would
still preclude access for 97% of the planet’s population.

thor of the article, so that they can request a re-print of
the work for free.

At the time of writing, PubVolc has indexed 5,124
volcanology articles, and mediated 11,493 re-print re-
quests, with visitors to the site from 154 countries.
These statistics demonstrate the efficacy and interna-
tional reach of this project. Interestingly, the PubVolc
model does not fit neatly into the definitions of types of
open access. In principal, this is a searchable database,
that enables correspondence between researchers, with
the hope that access is granted informally by the orig-
inators of work, on a case-by-case basis. In this way
PubVolc facilitates green open access practices, without
directly serving as an article repository. The success of
PubVolc since its conception demonstrates the collective
drive of the volcanological community to openly share
and disseminate scholarly results.

Resource repositories and hubs, such as Vhub

Although not a publishing model per se, the Vhub re-
source is a community tool with "openness" at its core.
This platform provides a browser-mediated opportu-
nity for research, collaboration, and publication of both
research output and code or developed packages. The
idea is to cultivate an online community of researchers
who share their work so that others can use and edit
it for their own purposes. Importantly, Vhub provides
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the platform for publishing outputs, such as simulation
tools or labs for classrooms and lectures, that may not
be publishable via more traditional journals or e-books.
At the time of writing, Vhub has enabled 11,542 com-
puter simulations, by users across the world.

Pre- and post-print servers, including EarthArXiv

A model for circumventing the costs of publishing
that has proved incredibly successful in many disci-
plines is the so-called pre-print server. Started in 1991,
ArXiv is the online repos-
itory for physics, math-
ematics, and computer
science manuscripts,
among other disciplines.
In 2017, EarthArXiv was
established for the geo-
science community. These
pre-print servers host
research manuscripts in a
form other than a finally
accepted and typeset jour-
nal article, and are free
to use and free to access.
While the common name
for these is "pre-print
servers", the manuscripts
uploaded can indeed be
re-formatted post-prints
of already published
work. These servers also
do not require that the
uploaded manuscript is
(or is intended) to be for-
mally published at all. In
that way, this represents
a mechanism to circulate
work without cost. This
model demonstrates that
the online hosting and indexing of academic work can
be sustainably achieved without APCs or subscription
charges, and calls into question the necessity of those
financial barriers to publishing.

The Diamond Open Access model

Pre-print servers clearly call us to question the appar-
ent necessity for some of the financial costs of maintain-
ing access to research online. However, they provide no
editorial, peer-review, or typesetting and proofreading
services, relying on authors to upload work in their own
format, and a team of volunteers to moderate content.
Those components of the services are provided by jour-
nals, and are critical for maintaining the standards of
rigour and originality that good scholarship stands for.
It has been argued that APCs are necessary to deliver

those services: editorial oversight, peer-review systems,
typesetting, and quality control in the form of proof-
reading, indexing and checking, not to mention the el-
ements of design, marketing, and outreach which ben-
efit the author in terms of the reach of their work.

A diamond open access model is one in which no
financial burden is passed to the reader or the au-
thor at any stage of the process, but which still
provides the usual services of an online journal.
Moreover, copyright is typically retained by the au-
thor under diamond open access models, contrary

to conventional schol-
arly publishing practice.
Diamond open access,
sometimes also referred
to as “sponsored open ac-
cess”, has been employed
in a number of research
fields, including clinical
and biomedical sciences
(Biomedical Journal), lit-
erature analysis (Orbit),
machine learning (Jour-
nal of Machine Learning
Research), mathematics
(Theory and Applications
of Categories), and even
Geosciences (Turkish
Journal of Earth Sciences)
demonstrating that—with
support from the research
community—research
can be disseminated in
a way that is truly free
for authors, institutions,
and readers whilst main-
taining the rigour and
quality associated with a
traditional periodical.

A different publishing model for volcano
research: Volcanica

Volcanica is an alternative publishing solution for
volcano-related research. We are the first diamond
open access journal dedicated to publishing research on
all aspects of volcanology and related disciplines. This
includes field and experimental volcanology alongside
the societal and the climate influence of volcanic phe-
nomena throughout history, among many other possi-
ble topics.

By keeping working costs to a minimum and with
financial backing from Presses universitaires de Stras-
bourg, we do away with expensive article processing
charges and subscription costs. In short, we are a vol-
canology journal that is free for authors and readers
alike.
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Aims, scope and classes of article

Volcanica aims to publish research that relates to vol-
canoes, volcanism, or volcanic areas, on Earth or other
planets. In that way, the scope of this journal is the
widest possible within an umbrella theme of volcanoes.
This journal has been built and is sustained by a great
many volunteer academics from across the field (see
our editorial team), such that the foundation of exper-
tise in the editorial board is as broad as the scope.

Like most journals, we offer authors a choice of arti-
cle type, tailored to a range of needs. Currently, these
include (1) the flagship Research Article, (2) a Short Com-
munication, and (3) a Report format. The first two for-
mats (Research Article and Short Communication), are
common among most journals in the natural sciences
and are for timely and original research. Comments,
Communication of Methods, and other works benefitting
from a short-format style may be submitted as a Short
Communication.

The Report format is an initiative unique to this jour-
nal, and aims to be a venue for publishing observations
from active volcanism worldwide, synthesised and con-
textualised in a piece of research, but which need not be
subject to the same standards of novelty or hypothesis-
driven work to which published research is usually
held. We hope that this new format of article will be
of particular interest to those working at volcano obser-
vatories.

More information on any of the accepted formats can
be found on the Author Guidelines section of the Vol-
canica website¶.

Removing language barriers and making science more ac-
cessible

Volcanica offers authors the opportunity to submit a
translation of their abstract in a second language of
their choice, to be published in their article. Addi-
tionally, authors can provide any number of subsequent
versions of their abstract in other languages, to be pub-
lished in separate documents alongside the main arti-
cle. The first example of this in Volcanica appears in
Heap et al. [2018], who included a French abstract (or
résumé) in the article, and an Italian translation (rias-
sunto) available as a supplementary file on the Volcanica
website. Blong et al. [2018] also include a German sum-
mary (zusammenfassung) of their work on the Laacher
See eruption. In the case of the multi-lingual abstracts,
neither our editors nor the journal will take responsi-
bility for the accuracy of the translation, but can offer
guidance if necessary. These will not be subject to peer
review.

We hope that this goes some way to increasing the
access to volcanological research (at least in summary
form) across language divides, paying particular atten-

¶www.jvolcanica.org

tion to the aforementioned fact that so many active vol-
canoes are in countries for whom the first language is
not English. We also encourage authors to submit a
non-technical summary with their main article. This will
be published online with the article and is aimed at ex-
plaining research to the non-specialist.

The cost of this free journal

As highlighted in this editorial, all publications involve
some inherent costs. Volcanica’s goal is that none of
these costs are transferred to our readership, nor to the
producers of volcano-related research. The current and
predicted expenditures for Volcanica in 2018 are as fol-
lows:

• Web hosting and 2018‖ archiving: £96. As an
online-only journal, web-hosting is a key consid-
eration. We are hosted by a company registered in
the UK with excellent uptime and reliability.

• Subscription to Crossref: US$275.00. Crossref is
an official Digital Object Identifier (DOI) registra-
tion agency, responsible for allocating DOI num-
bers to Volcanica articles. A DOI is a serial code
used to uniquely identify objects including online
articles, for example: 10.30909/vol.01.01.0117.

• Subscription to CLOCKSS (short for Controlled
LOCKSS [Lots of Copies Keep Stuff Safe]): US$232
(predicted). CLOCKSS is an online archiving ser-
vice, which means that data and documents are
stored and preserved in a secure environment.
CLOCKSS is a not-for-profit, open-access reposi-
tory.

These are our only direct costs. Although these costs
are subject to change (archiving rates can vary year-on-
year, for example, and the 2018 expenditure on web
hosting is higher than that predicted for future years by
around a factor of 1.5), we highlight that together they
are equivalent to only around £480 (US$634; 542e) in
2018, predicted to be £443 (US$585; 500e) in 2019.
These costs in 2018 have been covered both by private
donations and by the Presses universitaires de Stras-
bourg (Strasbourg University Press), who have agreed
to contribute a fixed sum to Volcanica for a minimum of
four years. In 2019, it is anticipated that Volcanica will
be entirely financed by Presses universitaires de Stras-
bourg.

We can keep our running costs so low only due to
the tireless support and commitment of a dedicated
team of volunteers. These include a 29-strong edito-
rial board, an ever-enthusiastic social media and out-
reach team, reviewers, and several other supporters

‖prior to allocation of an International Standard Serial Number
(ISSN: pending 2018) archiving is facilitated through Volcanica’s web
host, which incurs temporary additional costs in terms of storage
space.
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who offer their time to
perform non-editorial du-
ties such as proofreading.
Many of the editors adopt
multiple roles within the
journal structure as well,
doubling as finance offi-
cers, report coordinators,
designers, typesetters, and
web developers. Above
all, each volunteer is an
ambassador of open ac-
cess.

Where do we go from here?

At Volcanica, we are com-
mitted to experimentation
and innovation in pub-
lishing. To that end, we
welcome ideas or new ini-
tiatives that may result
in greater openness, di-
versity and inclusiveness
of academic endeavour in
the fields of volcanology.
We also welcome expres-
sions of interest for those
who wish to actively con-
tribute to the project.

Our inaugural issue
demonstrates that it is
possible to publish rig-
orously peer-reviewed
volcano research with-
out transferring costs to
the readers or authors.
Moreover, as the articles
themselves ably confirm,
it is possible to do so without compromising on
research quality.

Now Voclanica faces the next challenge: upscaling.
If we grow as we hope to, and attract submissions
in larger volumes than we have handled thus far, it
is easy to question how a small group of enthusias-
tic researchers will deal with this increased demand,
without the mass of typesetters, IT-specialists, proof-
readers and other experts available to larger publish-
ing groups. With the funding we have, the answer
to this challenge is hazy. But a part of the Vol-
canica vision is to demonstrate that scaling the en-
deavour does not necessarily mean scaling the fund-
ing necessary to sustain ourselves: bigger doesn’t nec-
essarily mean more costly. We are, by our own de-
sign and the nature of our conception, a community
project, where the community is composed of the re-
searchers themselves. This mentality has afforded us a

huge body of volunteers
who have worked tire-
lessly to help in myriad
different ways. We have
to be sensitive to the
fact that these volun-
teers are mostly from
the early-career stages,
and that their labour is
given freely. Critics could
tell us that we are yet
another sink into which
early-career researchers
are asked to pour their
time with only marginal,
perhaps intangible ben-
efits. A fair point, but
all scholarly publishing
involves volunteer time
in editing and review-
ing. We believe that our
position as a community-
led journal gives us the
weight of community
spirit to offer individual
volunteers a firm place
in the project. And, yes,
our medium-term scaling
would require an increase
in volunteer numbers.
We aim to carefully train
and upskill selected early-
career researchers in the
use of LATEX for typeset-
ting and in proofreading
best-practice by carrying
out in-house one-on-one
training via email and
video conference. This
will give volunteers a

concrete and transferable skillset from which to meet
the demands of a growing journal. And, of course, we
editors who have already made commitments to the
success of this project, will be going above and beyond
the usual limits of an editorial role.

These extra efforts are warranted simply because
this project is a good one, and fills a genuine need in
our community of volcanologists that is not met by
alternative publishing groups. We hope you agree, and
encourage you to join us along the road to open access.

Yours volcanically,

– Jamie I. Farquharson and Fabian B. Wadsworth

“Alchemists turned into chemists when they
stopped keeping secrets.”

– Eric S. Raymond
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