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Introduction

Gender Equality is the fifth of the Sustainable Development Goals (SDGs) proclaimed by the
United Nations for the 2030 Agenda (UNGeneral Assembly, 2015).We are only a few years away
from 2030 and we still have much work to do to achieve gender equality, also in academia. In
particular in the experimental and technical careers (the so-called STEM fields), women still
account for only 28% and 40% of engineering and computer science graduates, respectively and
according to the United Nations. In academia, women in science contend with shorter and less
well-paid careers, only 12% representation in national science academies, and underrepresentation
in high-profile journals both as authors and as editors (UNESCO et al., 2021).

Women in structural geology and tectonics

Many studies of structural geology involve expeditions to rough and sometimes remote
terrain that has traditionally been dominated by men. However, it can be argued that women
have been making significant contributions to structural studies for a considerable period. In
fact, if we broaden the scope beyond traditional academia, it is worth acknowledging that in
rural and nomadic societies, women played a significant role in spending their lives in the
mountains. For example, they worked as shepherds (Gonzalez-Samperiz, 2023), which
involved observing and interpreting the landscape, becoming familiar with varied rock
formations and fossils. Additionally, women have been actively engaging in mountaineering
and climbing since the early 19th century (Andrews et al., 2023). These are testaments to
women being perfectly capable outdoors, despite those who deem the task to be unladylike.

In academia, early contributions of women to Tectonics and Structural Geology in the
western legacy were often not made visible, reflecting the societal outlook on women during
those times. Sometimes supervisors, who are predominantly male, “forget” to acknowledge
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female scientists who do the grunt work of collecting and analysing
the data, making the discovery, and writing the paper. A prominent
example of this is Marie Tharp who drew up the first seafloor maps
in the 1950s but only received credit later in her lifetime (Blakemore,
2016). Not only did she discover the Mid-Atlantic spreading ridge,
but her seafloor maps were instrumental to establishing the theory of
plate tectonics.

Even though women geoscientists have been increasing in
number since the late eighties, the general notion that Earth
sciences, especially structural geology, is a masculine career
path still prevails. However, female structural geologists are
increasingly beginning to conquer the field (Figure 1). Women
are still culturally expected to shoulder a lot of home and family
responsibilities, which might limit time available to devote to
fieldwork, which represents a large component in structural
geology research. When it comes to securing tenure-track
positions, women with children are much less successful
compared to women without children and men with children
(Mason et al., 2013). The situation was exacerbated during the
pandemic when women published less as they stepped back to take
charge of care duties related to lockdown, closed schools and day
cares (Viglione, 2020). To make things even worse, abandonment
of the scientific career, also often has to do with harassment, which
is especially frequent in scientific fields involving field work
(Clancy et al., 2014). All these represent the “glass ceiling”
(Rosser, 2004) or the barriers, which then contribute to the
“leaky pipeline” (Popp et al., 2019) which means there are
fewer women as one moves up the academic hierarchy. Less
representation and fewer role models provide yet another
challenge that may have a negative impact in women’s career
development.

In this editorial we cannot fully assess the statistics, reasons, and
mechanisms related to why women are less visible in the scientific
landscape, covered by several specific papers (e.g., (Rosser, 2004;
Mason et al., 2013; Clancy et al., 2014; Popp et al., 2019; Viglione,
2020; Spoon et al., 2023)).

Overview of the Research Topic

The compilation starts with an optimistic and comprehensive
overview of the goals and opportunities in planetary structural
geology and tectonics from an early career perspective. Crane
and Galluzzi take the reader through the open questions driving
current investigations, shedding light on how technological
improvements, machine learning analyses, and availability of
increased quantity and quality of planetary space mission data
could provide new insights into planetary surface deformation.

This is followed by a range of papers that focus on active faulting
covering a wide perspective.

Wang et al. report on active tectonics and paleo-earthquakes in
the northern Tibetan Plateau using field mapping, structural analysis
of active anticline folding, and radiocarbon dating to infer that
lacustrine records of a major flood event were related to a Holocene
earthquake. They propose a fault-related fold model with active
blind thrust faulting in the northern margin of the plateau resulting
in fault-related anticline folding. The related geomorphic bulges are
interpreted as acting as flood-retaining dams with hinterland

deposition of lacustrine sediments. In their model, seismogenic
blind thrust faulting is responsible for the uplift and northward
growth of the Tibetan Plateau and the present-day definition of its
northern margin.

The role of fluids in active faulting is considered from a different
angle in the paper by Gabrielli et al. proposing that fast changes in
upper crustal seismic attenuation can be related to fracturing and
fluid migration which likely triggered the 2016–2017 Central Italy
seismic sequence. Determining seismic scattering and absorption
before and during the sequence, they observed that the structural
discontinuities and lithology control the scattering losses at all
frequencies but not absorption. A high absorption spatial
anomaly is instead attributed to the deep migration of CO2-
bearing fluids across the fault network.

Pro-Diaz et al. constrain earthquake fault sources in the Betic
Cordillera in southern Spain via an alternative method to
paleoseismological analyses. Using macroseismic intensity
data and reports on geological effects, calibrated against a
modern earthquake, they attempt and successfully identify the
most likely fault source for one of the two historical earthquakes
considered.

We close the compilation with a study located in the Eastern part
of the Betic Cordillera, with the study of a travertine system that
recorded the transpressional activity of the Alhama de Murcia Fault.
Through morphological and geochemical studies, Canora et al.
analyse the record of Quaternary alluvial fans, travertines, and a
pop-up structure which indicate that the carbonate deposits are
hydrothermal and that crustal hydrothermal circulation is facilitated
by tectonic activity. They conclude that the deep waters rising and
interacting with the meteoric waters cause the travertine formation,
and thus carbonate deposits can be used as proxies to analyse the
seismogenic cycle of the fault.

FIGURE 1
Two young women students learning how to measure the
orientation of layered rocks in the Pyrenees, as part of the University of
Barcelona-Geology Degree field training. Photo by María Ortuño.
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Concluding remarks

We have curated this Research Topic to claim our space and
provide current women scientists in structural geology and tectonics
a platform to showcase and share their work. This Research Topic is
necessarily only a first step, and maybe it is worth considering the
Research Topic as an open forum that can be complemented in the
future. All articles in this Research Topic are first-authored by
women scientists and we proudly present it covering some
trending topics in structural geology and tectonics.
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