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ABSTRACT

Over the past several decades, English has emerged as the 
dominant language across the geological sciences. Despite 
this growth of a “unifying” language, there is still substantial 
research, particularly from before the 1970s, that is available 
only in other languages. This results in unfamiliar concepts 
as well as regions of the world whose geology and geological 
history are not well incorporated in modern scientific literature, 
often causing them to be overlooked or understudied. Human 
translation of texts is not always possible due to high time and 
resources costs. This article, therefore, highlights the potential 
use of free, publicly available artificial intelligence (AI) tools to 
recover earlier findings and reincorporate them into scientific 
conversations. This paper is a call for lost geoscience papers in 
languages other than English. We aim to collect papers “lost in 
non-translation” containing pivotal scientific ideas that can be 
incorporated into the English scientific literature with the use 
of AI translation. We seek identification in particular of two 
kinds of legacy research: (1) papers that should be recognized 
historically as early proposals of hypotheses or theories that 
are now widely accepted or are currently debated (such as the 
metacraton, or diwa, concept from the Chinese literature); and 
(2) papers containing data that could contribute to current 
research (such as data from a Russian paper about what lies 
buried beneath the Aswan High Dam and Lake Nasser in Egypt). 
While AI cannot replace translations by scientifically trained 
experts, these services can be powerful tools for scientific 
discovery, and we urge our scientific colleagues to help us 
rediscover the potential of non–English language papers.

INTRODUCTION

A striking feature of 20th century science is how dominant 
English has become in scientific communication. International 
scientific journals are increasingly published in English. 
English is the language of international conferences and day-
to-day communications among groups of scientists who have 
no other common language. The benefits of having a common 
language are obvious, but it also causes problems, such as 

disenfranchising and putting more pressure on non-native 
English speakers. In this paper we specifically address another 
problem—the loss of important scientific “legacy research” 
papers with key concepts published in other languages and 
never translated into English. We focus specifically on such lost 
concepts in earth sciences.

From the Scientific Revolution until the end of the 20th 
century, scientific research was discussed and published in 
many different languages (e.g., Kaplan, 2001; Ferguson, 2007). 
The two senior authors of this paper (WA and LC) recall a time 
when it was necessary to learn other languages to communicate 
globally.

Until 1914, German was the predominant international 
language of science. After 1914, however, its dominance 
declined due to post-war banishment of Germany from 
international scientific conferences (Ammon, 2001). After 
World War II, the United States rapidly expanded its scientific 
research, particularly compared to its academic rivals, Germany 
and France, who were rebuilding after the war and had also lost 
much of their scientific community due to emigration during 
the National Socialist regime.

Over decades, the Cold War stimulus to scientific research, 
development of computer technology, growth of large research-
oriented universities, and increased political and ideological 
isolation of countries like China and the Soviet Union, all 
contributed to an increase in the United States’ share of the 
world’s research output (Ferguson, 2007), thus increasing 
the volume of English-language research. The dominance of 
the English language also benefitted from centuries of Great 
Britain’s imperial expansion, which had spread the English 
language across the globe.

Since the 1900s, a steady decline has been observed in the 
percentage of non-English scientific papers published, with 
the exception of the periods of World War I and World War II. 
During wartime, the total volume of academic papers published 
decreased, particularly the share of French, German, and 
Russian papers, which did not rebound until reconstruction in 
the 1960s (in 1969 German represented 6.17%, French 5.38%, 
and Russian 5.06%; Fig. 1; Liu, 2017). According to the Science 
Citation Index Expanded (1900–2015), in the 21st century, 
<5% of papers published per year are in languages other than 

* erobakie@uni-koeln.de 
1 Institute for Geography Education, University of Cologne, Germany 
2 Department of Earth and Planetary Science, University of California Berkeley, USA 
3 Department of Earth Sciences, The University of Hong Kong, Hong Kong 
4 Geology and Environmental Science Department, University of Wisconsin Eau Claire, USA 
CITATION: Robakiewicz, E., et al., 2026, Lost in non-translation: AI translation could bring non-English literature into modern geoscience research:  
GSA Today, v. 36, p. 4–9, https://doi.org/10.1130/GSATG642A.1.

© 2026 The Authors. Gold Open Access: This paper is published under the terms of the CC-BY-NC license. Printed in the USA.

Lost in Non-Translation: AI Translation 
Could Bring Non-English Literature 
into Modern Geoscience Research
Elena Robakiewicz,*,1 Walter Alvarez,2 Lung Sang Chan,2,3 and Tadesse Alemu4

4  GSA TODAY  |  June 2026	 www.geosociety.org/gsatoday

http://www.geosociety.org/gsatoday


English (Fig. 1). An estimated 97% of all scientific papers in 2015 
and 98.5% of all geoscience-related papers between 2006 and 
2015 were published in English (Table 1; Liu, 2017; see Table S1 
in the Supplemental Material5).

In this paper we call attention to the potential that the 
modern dominance of English in geosciences may have 
obscured a wealth of older papers published in other languages 
with important observations, ideas, and hypotheses that have 
not been incorporated in the modern lingua franca framework. 
While individual researchers may have unearthed many 
historically important but obscure papers in other languages 
(e.g., Şengör and Bach, 2025; History of Earth Sciences 
Society), we hope to provide a pathway for a more systematic 
approach. In this paper, we discuss two exemplary cases of 
important lost geological concepts: one published in Russian, 
the other in Chinese. We then highlight the benefits and 
harms of monolingual science to the geosciences and modern 
researchers. We conclude by highlighting the potential of 
modern translation technologies to recover historic texts from 
other languages.

This paper acts as a call across the geoscience community 
to bring forward historic papers that may have been “lost in 
non-translation” to ensure a preservation of valuable scientific 
ideas that may have been overlooked due to the dominance 
of English. We further suggest that it would be valuable to 
establish a repository for machine translations of important 
older papers.

SCIENCE LOST IN NON-TRANSLATION

The Deep Gorge beneath the Aswan High Dam in Egypt

During exploratory drilling in preparation for construction 
of the Aswan High Dam in Egypt during the 1960s, a deep 
gorge was discovered beneath the site, cut to almost 200 m 
below sea level and entirely filled with Pliocene and Quaternary 
sediments. This posed a major problem for designing the 
dam foundation, which was to be constructed by Russian and 
Egyptian engineers. It also presented an intriguing geological 
mystery—how could such a gorge have been eroded to below 
sea level within the stable African continent during recent 
geological times?

This discovery was described in detail, in Russian, by I. S. 
Chumakov (1967)—a paper which was known to few, if any, 
geologists in the West at the time. In 1973, Leg 13 of the Deep 
Sea Drilling Project uncovered evidence that the Mediterranean 
had become isolated and dried up by evaporation during the 
Late Miocene Messinian Stage. This lowered the Nile’s base 
level by perhaps as much as 3 km, resulting in headward erosion 
of the river for at least 700 km, forming a deep gorge beneath 
the Aswan Dam. Chumakov, then in Moscow, happened to see 
a newspaper report about the Messenian salinity crisis in the 
Mediterranean. He realized that this would explain the gorge 
and published a short account of the Aswan Gorge in the Initial 
Reports of DSDP leg 13 (Chumakov, 1973).

Figure 1. Percent of papers not in English in Science Citation Index Expanded (1900–2015) based on data reported by Liu (2017).

5 Supplemental Material. Table S1. Comparison of English versus non-English articles science articles from 2006 to 2015. Please visit https://doi.org/10.1130/
GSAT.S.32316507 to access the supplemental material; contact editing@geosociety.org with any questions.
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The Messenian Salinity Crisis was one of the great discoveries 
in the history of geology, and its details have been intensely 
studied for 50 years. But Chumakov’s original paper, 115 pages 
long, full of geological detail, and with the critical figure more 
legible than in the 1973 paper, has never been translated. Thus, 
the detailed geological observations have been lost to the global 
English-language community for half a century.

The “Rediscovery” of Metacratons (“Diwa”)

The concept of a “metacraton,” a tectonic province that 
was once part of a stable craton but has undergone partial 
reworking and deformation, is relatively recent in Western 
geological literature. It may help to explain regions that do not 
fit neatly into the usual dichotomy between stable cratons and 
orogenic belts.

An important example is the Saharan Metacraton in 
northeastern Africa, which was recognized and named by 
Mohamed Abdelsalam and his colleagues (Abdelsalam et al., 
2002). They described it as "a craton that has been remobilized 
during an orogenic event but that is still recognizable 

dominantly through its rheological, geochronological and 
isotopic characteristics" (Abdelsalam et al., 2002, p. 123). Their 
paper cites earlier work on craton remobilization within the 
framework of the now-outmoded geosyncline theory and 
mentions “paraplatform” and “quasicraton” as alternative 
names for areas of reworked basement.

The related concept of the “paraplatform” was introduced by 
Russian geologists as early as 1953 (Pavlovsky, 1953). In 1956, 
Chinese geologist Chen Guoda further advanced this idea, 
referring to it as “diwa,” which he described as a post-platform 
developmental stage (Chen, 1956). Both the South China and 
North China Blocks are considered to be diwas, or metacratons, 
and this theory has been instrumental in Chinese literature in 
explaining the crustal development of China.

Since Chen Guoda’s initial paper on the concept of 
diwa, numerous publications and studies in Chinese have 
explored how this concept can account for the formation 
of basins, volcanism, seismicity, geochemistry, and mineral 
metallogenesis in ostensibly stable platforms, and a 1:5,000,000 
geologic map of the diwa systems and three special volumes 
of selected papers on the diwa theory have been published 

Web of Science Categories All Articles & Reviews 
(2006-2015)

Articles & Reviews 
in Languages 
besides English

Percent of Non-
English Articles and 
Reviews (%)

ENGINEERING ENVIRONMENTAL 97,593 970 0.99 

ENGINEERING GEOLOGICAL 22,338 94 0.42 

ENGINEERING PETROLEUM 17,500 129 0.74 

ENVIRONMENTAL SCIENCES 324,001 2,375 0.73 

ENVIRONMENTAL STUDIES 53,071 312 0.59 

GEOCHEMISTRY GEOPHYSICS 86,999 3,524 4.05 

GEOGRAPHY PHYSICAL 43,233 330 0.76 

GEOLOGY 23,749 3,540 14.91 

GEOSCIENCES MULTIDISCIPLINARY 177,483 1,163 0.66 

LIMNOLOGY 18,423 50 0.27 

METEOROLOGY ATMOSPHERIC 
SCIENCES

103,234 23 0.02 

MINERALOGY 22,962 357 1.55 

MINING MINERAL PROCESSING 24,233 949 3.92 

OCEANOGRAPHY 58,275 403 0.69 

PALEONTOLOGY 24,572 761 3.10 

REMOTE SENSING 29,157 380 1.30 

SOIL SCIENCE 38,953 1,373 3.52 

WATER RESOURCES 106,176 2,736 2.58 

ALL EARTH SCIENCE DISCIPLINES 1,271,952 19,469 1.53 

Table 1. Comparison of different branches of different earth science disciplines and the number of English versus non-English articles and reviews from the field 
(according to Web of Science) from 2006 to 2015, based on Liu (2017). Complete data is included in Table S1.
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(e.g., Chen, 2009). A Diwa Theory Prize was established to 
recognize significant contributions to the development of the 
theory (Lung, 1986). Unfortunately, the pioneering works of 
Chen Guoda and subsequent geologists on diwa have not been 
translated or received the recognition they deserve outside of 
China, despite their continued relevance in geological debate.

DISCUSSION

Impacts of a Lingua Franca on the Geosciences

A dominant scientific language has the potential to unify 
scientific communities. For those who have learned it, a 
common scientific language brings them into the fold of 
scientific discussion (Steigerwald et al., 2022), expanding their 
research beyond the size of their linguistic community. Large 
interdisciplinary projects and teams like the International 
Ocean Discovery Program, International Continental Scientific 
Drilling Program, Greenland Ice Core Project, or Scientific 
Committee of Antarctic Research require standardized 
communication methods, and a single common language is 
necessary.

However, English as the common language of science 
harms researchers who are not fluent. Conducting research 
and publishing in English is associated with academic 
prestige, leading to greater career and scientific mobility and 
opportunities (e.g., Hwang, 2005; López-Navarro et al., 2015; 
Huttner-Koros and Perera, 2016). Non-native speakers must 
therefore put additional time and resources into conducting 
reputable work (e.g., Vasconcelos et al., 2008; Ramírez-
Castañeda, 2020; Amano et al., 2023), causing them to feel 
increased pressure. This pressure is especially strong for 
individuals whose language is highly divergent from English 
or who are from areas with poorer English proficiency (Hwang, 
2005; Amano et al., 2016). Native English-speaking scientists, 
particularly those from North America, therefore inevitably 
receive preferential treatment due to the dominance of English 
in scientific publishing over non-native English-speaking 
colleagues (O’Neil, 2018). This can result in non-native speakers 
publishing in lesser-known journals or regional non-English 
journals, reducing the visibility and prestige of their work (Mur 
Dueñas, 2012).

A lingua franca in science also negatively impacts the 
quality of the science itself. The dominance of English in 
academia diminishes the diversity of perspectives which 
can be vital in constructing robust and innovative scientific 
knowledge (UNESCO, 2021). Inhibiting diverse points of view 
to fit within the structure and vocabulary of a single language 
hinders scholarly discourse and scientific creativity (Suzina, 
2021). Constraining global scientific discussions to a single 
language limits who builds, has access to, and communicates 
scientific knowledge to the broader public and invested local 
communities (e.g., Meneghini and Packer, 2007; Nguyen and 
Tran, 2019; Márquez and Porras, 2020). This is particularly 
relevant within rapidly changing fields such as environmental, 
conservation, and climate sciences whose knowledge greatly 
impacts the public.

Lastly, as highlighted by the Aswan High Dam and diwa 
examples, monolinguistic science can cause knowledge 
generated in other languages to be lost. Exclusive use of English 
during literature searches, which is amplified by language 
biases in search engines (Rovira et al., 2021), often creates gaps 
within global databases and reviews (e.g., Konno et al., 2020; 
Zenni et al., 2023; Hannah et al., 2024).

Revisiting Our Untranslated Examples

Our examples of untranslated geoscience publications from 
other languages underscore the cost of overlooking important 
scientific knowledge. In Chumakov’s example, an astonishing 
discovery, the buried Aswan Gorge, was virtually unknown 
to the English-speaking scientific community. Without the 
serendipitous discovery of the work from ODP Leg 13 by 
Chumakov, that information might still be unknown, and many 
details from his 1967 publication would likely remain hidden.

In the case of diwa, the divergence between the Chinese 
and English languages makes original works in Chinese less 
accessible to the broader scientific community compared 
to those in the Romance or Germanic languages (Ren and 
Rousseau, 2002). China’s historic isolation from World War II to 
the early 1980s has left many early Chinese publications at risk 
of being lost, despite the recent increase in Chinese publications 
over the past few decades (Faghri and Bergman, 2024). The lack 
of effective translation may contribute to the permanent loss of 
early significant geological concepts. It is therefore critical to 
be proactive in finding and translating scientific ideas lost over 
the past century.

Translation can be a substantial undertaking, even for 
geologists fluent in multiple languages. As of 2025, despite many 
researchers, particularly senior ones, being aware of important 
ideas published in foreign languages, valuable insights and 
details of the original observations remain hidden from much 
of the scientific community, hindering the development of the 
geosciences as a whole.

Potential of AI in Translating Texts

The above discussion highlights the need to find and 
translate foreign publications that may contain important 
concepts in science and also the practical challenges in doing 
so. Translating academic texts is a large task for researchers, 
whether in devoting the time to translate a text or finding the 
money to hire another researcher to translate. Hannah et al. 
(2024) found that, in ecological sciences, the lack of language 
skills, limited funds, and time constraints are key factors that 
cause non-English literature to be overlooked in literature 
reviews. We therefore propose utilizing advanced neural 
translation technologies, specifically large language models 
(LLMs) and neural machine translation (NMT) to help preserve 
and disseminate concepts that are on the brink of being lost. 
While neural translation technologies are evolving rapidly, 
these neural translators probably represent the most advanced 
ones at time of publication.

LLMs such as ChatGPT are not designed to translate text, 
but they can be prompted to translate with decent accuracy. 
They scour open-access resources for information and piece 
together the most likely response based on the data and 
information compiled. While some studies have claimed LLMs 
have reached human parity between high-resource languages 
like English and Chinese, which have an abundance of online 
content available, others claim that those findings are probably 
overstated (Läubli et al., 2020), especially since LLMs were 
created for content analysis, making translations less direct 
and more susceptible to biases present within the training 
set. Regardless, LLMs are generally believed to be weaker than 
NMTs, particularly in translating low-resource languages, 
although future multilingual language models will potentially 
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begin to address some concerns.
NMTs, such as GoogleTranslate or DeepL, are specifically 

designed to create accurate and realistic-sounding translations. 
Created around 2014, NMTs first translates words and phrases in 
chunks. After initial translation by an “encoder,” the full context 
of a sentence is used by a “decoder” to create a more natural 
sounding-translation. Rather than just translating words or 
phrases, NMTs explore words within their context, making all 
information within a sentence, weighted based on a source-
language attention model, relevant to the translation (Way, 
2018; Mohamed et al., 2021). The strength of these resources in 
replacing human translation has been debated (e.g., Castilho et 
al., 2017; Comelles and Laso, 2025), and ultimately NMTs have 
lower-quality translations for low-resource languages.

Beyond potential language errors, such as poorly translated 
scientific or technical terms and general mistranslations (Wan 
et al., 2022), AI translation technologies strive for idiomatic and 
highly fluent translations, which can limit accuracy and change 
the scientific meaning. It is therefore critical that these tools be 
used as a starting point rather than an end point. Understanding 
the broader scientific implications of papers requires human 
post-editing to achieve textual cohesion and higher standards 
of quality (e.g., Castilho et al., 2017; Läubli et al., 2020; Orrego-
Carmona, 2022). While these technologies are useful for giving 
an overview of a paper, there is no assurance on the scientific 
accuracy of the translated text.

CALL FOR “LOST IN NON-TRANSLATION” PAPERS

How can we save papers on the brink of being lost in 
non-translation? AI translations can aid in identifying and 
promoting overlooked concepts, such as the Aswan buried 
gorge or diwa. With the help of AI translation, we believe the 
solution has two components. The first is sharing papers 
that have nearly been “lost in non-translation.” This could be 
accomplished through a community repository for older papers, 
even without translation. The second is then translating these 
papers and hosting them in a forum where translations can be 
shared, commented on, and edited between members of the 
community.

We recommend building an open database within an already 
established hub, such as Zenodo, Pangaea, ResearchGate, where 
it’s possible to host a community or create a forum to share 
texts “lost in non-translation.” These texts can then be living 
documents where a community of interested researchers can 
discuss issues in translations and utilize skillsets to provide live 
updates to increase the accuracy of translations.

We recognize that the recommended method for translating 
texts is not peer-reviewed or published in a traditional sense. 
There will be shared materials with errors or poor translations. 
Yet we believe that the creation of a community interested in 
these texts and distributing them to a broader swath of earth 
scientists benefits the science far more than any potential 
harm. Through this call, we hope to restore papers on the brink 
of being lost, restoring them as living documents at the center 
of new scientific discussions. We invite interested researchers 
to contact the corresponding author to continue this discussion 
and explore the use of new AI technologies and open data 
repositories to recover pivotal science from the past.
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