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INTRODUCTION
The geosciences have made no progress in the ethnic and 

racial diversity of U.S. Ph.D. graduates for decades (Bernard 
and Cooperdock, 2018). In the past two decades, only a few 
institutions have driven the increase in the racial and ethnic 
diversity of U.S. geoscience undergraduate degree recipi-
ents, with 40% of geoscience programs failing to graduate 
more than one student from a marginalized group per year 
(Beane et al., 2021). In contrast, the benefits of diverse 
groups in science, including unique approaches to problem 
solving and the framing of research questions, are well 
known (Guterl, 2014; Phillips, 2014). Diversity, equity, and 
inclusion are therefore critical in evolving research frontiers, 
such as the renewable energy transition (Pearl-Martinez 
and Stephens, 2016) and climate change mitigation (Burke et 
al., 2021). Studies have also shown the value of using local 
and Indigenous knowledge along with scientific knowledge 
in disaster risk reduction (Mercer et al., 2010). Homogeneous 
groups simply tend not to ask the same questions as diverse 
groups (Tilghman et al., 2021).

Despite the acknowledged potential benefits, real-world 
examples where diverse groups have played a critical role in 
spearheading innovation in geoscientific research are few. 
This situation raises the question of whether the geosciences 
can successfully recruit and retain diverse scholars into a dis-
cipline if they do not see themselves represented in leadership 
roles or do not have a sense of belonging. To improve, the geo-
science workforce needs to take a more inclusive trajectory 

with the involvement of underrepresented groups in leader-
ship roles. Following Todd et al. (2023), we define diverse 
groups as “those historically underrepresented, as a construct 
of ableism, gender, sexuality, cultural, and racial identities.”

We demonstrate the importance of broad inclusivity 
through an unusual geophysical field experiment that was 
conducted in Louisiana, on the U.S. Gulf Coast, in 2022. The 
Southern Louisiana Micro-Seismicity (SOLAMS) Experiment 
(SOLAMS, 2022) involved hundreds of person-hours of field-
work to site, install, and recover geophysical instruments. 
Typically, this work would be completed by members of an 
existing single research group or collaboration. Instead, we 
chose to offer these field experiences and research opportu-
nities to nonspecialist STEM students, which attracted a 
more diverse research group of self-selected participants. 
The project’s impacts were magnified by being a short-term 
offering that also involved public communication as an inte-
gral part of the experiment. Such a project is one step toward 
enhancing inclusivity and building public trust.

IMPORTANCE OF THE U.S. GULF COAST
The Gulf Coast plays a critical role in the energy security 

of the U.S. Louisiana alone hosts close to 50,000 miles of 
pipelines that transfer oil and gas resources to the coast and 
international markets and northward for distribution across 
North America. The state also hosts two of the four sites of 
the U.S. Strategic Petroleum Reserve, the world’s largest 
supply of emergency crude oil. The devastating impacts of 
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natural and anthropogenic disasters and long-term and sea-
sonal subsidence (Kent and Dokka, 2013; Luttrell et al., 2023) 
on Gulf Coast communities are also well documented. The 
damages are compounded by environmental concerns in the 
energy-intensive corridors, where communities continually 
adapt to natural or human-induced changes and extreme 
weather events (Anenberg and Kalman, 2019).

Historically, policies implemented in the Gulf Coast region 
do not include scientific objectives that engage citizens in for-
mulating research questions, understanding their impacts, or 
contributing to research (Colten, 2017). Whether this discrep-
ancy has stalled scientific progress in geographic areas that 
are not typically addressed by majority groups remains an 
open and important question. Engaging the local communi-
ties respectfully and effectively was a strong priority when 
planning this field experiment, and this engagement was 
both aligned with and supported by our goal of including a 
broad group of field participants.

GEOPHYSICAL FIELD EXPERIMENT
To underscore the ability to engage a diverse group in 

solving geoscience problems, a geophysical field campaign 
was developed in southern Louisiana specifically to address 
many of the long-standing inequality challenges in conjunc-
tion with imaging the subsurface (SOLAMS Experiment, 
2022; Schneida et al., 2023), with the goal of investigating 
the relationship between faults, large-scale subsidence, and 
groundwater flow. To engage a diverse STEM workforce, the 
campaign called for volunteers from five universities in 
Louisiana, Texas, and Mississippi and included a Historically 
Black College and University, specifically noting that no 
prior knowledge of geophysical fieldwork was required. All 
individuals who could attend on the dates of the experiment 
were involved. The self-selected group of 26 individuals was 
diverse in terms of race, ethnicity, gender, background, and 
expertise (Fig. 1). It included 12 females and 19 undergraduate 

and graduate students from six STEM fields, and more than 
half of the group were members of historically underrepre-
sented ethnic or racial groups. The broad demographics of 
this group greatly strengthened the team’s opportunities to 
connect meaningfully with residents.

To provide a baseline for operation, volunteers received 
training the day before the installation where technical and 
scientific aspects of the project were discussed. Each team of 
two was then solely responsible for interacting with the 
public, selecting locations where the small seismic instru-
ments (called “nodes”) would be installed, and, in some 
cases, convincing residents to allow them to install the node 
on their property for one month. Most volunteers had no 
prior experience with this type of field experiment and had 
not worked with each other before. The benefits of involving 
this broad group of researchers greatly outweighed any 
potential decrease in efficiency associated with expanding 
beyond the existing research group.

A record 378 nodes were installed in one weekend, about 
twice the number achieved over one weekend in similar 
campaigns (Clayton et al., 2019; Persaud et al., 2021); the 
final array consisted of 432 nodes located in private and 
public places. The encounters between the group and local 
people, which included discussions of the project and its 
connections to the community and the environment, were 
both highly engaging and technically successful for the 
project. The university research community conducting this 
experiment reflected society’s diversity, and having them on 
residents’ doorsteps could have long-lasting positive impacts 
on the community and on their perceptions of science. 
Additionally, involving this diverse group of STEM research-
ers in a geoscience project with strong local relevance and 
impact served as an important invitation for each to con-
sider future participation in such work. These types of 
communication should become everyday events if people’s 
images and expectations of the geosciences are to change.

Figure 1. Photos from the Southern Louisiana Micro-Seismicity (SOLAMS) Experiment.
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BROADER IMPACTS AND OUTCOMES
Motivated by the societal impacts of this research, volun-

teers found it straightforward to be convincing about the 
importance of the study. One selling point used by all groups 
was the fact that they were from universities in the Gulf Coast 
region and that residents would be contributing to the science 
that was being done. Each group found its own way of contex-
tualizing and delivering a convincing message, which was 
critical to the success of the field experiment. As a result, many 
homeowners wanted to see and learn more about the research 
the group would do. Such societal outreach promotes engage-
ment, interest, and successful education of the broader public.

Directly involving local communities shapes not just the 
science we do now but also what we understand as most 
urgent. It educates us about what is most impactful. Scientific 
research that is intentionally inclusive and is supported by 
local knowledge builds trust in science (Sidik, 2022), and it 
can also foster and strengthen public participation in policy-
making. Participation of underserved and underrepresented 
groups in prioritizing the most pressing science questions is 
a new frontier in the geosciences, and changing perceptions 
of who does geoscience could be key to redefining and 
expanding our future workforce.
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