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The study examines a potential for developing a concept-based dictionary of English geological
terminology focusing on domain knowledge and semantic features. The results indicate that thematic
structuring around domain concepts significantly enhances the representation of geological knowledge.
By utilising English academic and educational corpora, the methodology incorporated cognitive linguistic
theory, ontological principles, and advanced text corpus analysis. It was determined that organising terms
hierarchically according to domain concepts improves the accuracy of knowledge representation. The study
evaluated the impact of concept-based structuring on effective knowledge transmission, demonstrating its
capacity to facilitate better communication among experts and novices. The proposed dictionary structure
highlights the importance of precise and systemic organisation in capturing complex semantic relationships.
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Introduction. The significant increase in the number of terms, notably within science and
technology, reflects the advancing civilizational development and progressive specialisation
of various realms of human activities. The rapidity of this trend is captured by a non-
standard, widely used and to-date anonymous term ‘terminology explosion’ (or its synonyms
‘terminology boom’, ‘terminology proliferation’ among others). The driving force behind
this phenomenon is a practical demand for designating the output of cognitive and empirical
work for the internal arrangement of recently generated knowledge and its subsequent use [2]
and sharing in linguistic contexts. Another relevant consideration is the necessity to maintain
communication precision [30], which either helps researchers to adequately depict reality or
hinders generalisations, partly due to the misunderstandings occurring because of the over-
fragmentation of knowledge for non-specialists [7].

An old saying states that knowledge is power. These words remain relevant today, as
evidenced by the emergence of labels such as knowledge society [9], knowledge capital [16],
knowledge engineering [13], or knowledge representation [21]. Should we share the meaning
of the quote, then we acknowledge the crucial role of knowledge production, storage, and
transmission in the evolutionary process. If we accept that terms embody specific forms
of knowledge, we can assert that the current scenario raises terminological challenges.
To address these challenges, it is essential to understand the precise scope of terms. This
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prompts the question of how terms can be adequately described and effectively represented.

The article objectifies the rationale of thematic structuring of the dictionary around
domain concepts determined based on English corpora and highlights the importance of
systemic terminology organizing to accurately represent specific aspects of geological
knowledge.

Previous Research in the Area. Modern academic studies have addressed cognitive,
ontological and terminological aspects of linguistic representation in geology, examining how
geological knowledge is structured, manipulated and transferred. Cognitive linguistics offers
insights into the mental frameworks and conceptual structures that underlie terminology. For
instance, Langacker identifies schemas which facilitate understanding and organisation of
concepts characteristic to locational and configurational semantic domains [20], which can
be applied to geological terms since many of them bear the meaning of ‘where’ and ‘how’.
Fillmore’s theory of frame semantics goes in parallel focusing on mental frames, which are
conceptual structures that relate elements and scenarios to the words used to describe them
[14]. Through the conceptual blending theory Fauconnier and Turner [12] demonstrate how
multiple cognitive spaces are combined to create comprehensive interpretations, which are
vital for comprehending complex geological phenomena.

Ontological studies adopt a systematic perspective to investigate the nature and
organisation of geological entities and their interrelationships [23]. Several of them have
been created as per today, for instance in medicine [27], environmental science [3], agriculture
[4], astronomy [17]. In English geological discourse, the development of ontologies [22;
24] focuses on establishing standardised frameworks which support data integration and
information sharing as well as the nature and organization of geological entities and their
interrelationships to accurately represent complex concepts ensuring consistency and clarity.

With the dynamic growth of knowledge in geology, terminological challenges gain
particular relevance. Sager [26] specifically emphasises the problems of uniformity and
standardisation of terms, Temmerman [28] introduces ontological perspective of the term
system organisation and Faber [11] advocates for benefits of converting field-specific
glossaries into knowledge data bases and the importance of managing both new and historical
terms to maintain their continuity and coherence. In the context of science internalisation
and Anglicisation in one respect and the desire to preserve and convey the cognitive sense
of language-bound or territory-bound terms in another respect, their multiplication can
potentially result in confusion and ambiguity interfering with effective communication
[18]. The International Union of Geological Sciences and the Commission on Geoscience
Information Management and Applications are addressing these problems by encouraging
the standardisation of terminology and the compilation of comprehensive glossaries and
dictionaries. From its side, the International Organization for Standardization puts efforts in
developing relevant standards. ISO 704:2009 provides guidelines for principles and methods in
developing terminologies, focusing on concept analysis and definition formulation. ISO 1087-
1:2000 specifies the vocabulary for terminological work, defining key terms and concepts
used in the field. These standards attain creating precise and unambiguous definitions, crucial
for effective communication in scientific domains. ISO 860:2007, “Terminology work —
Harmonization of concepts and terms”, addresses the harmonization of terminological entries
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across different languages and disciplines. The standard is particularly suitable for geosciences,
where interdisciplinary and international collaboration is common.

Methodology. This study employs a diagnostic methodological approach to develop
a concept-based English geological dictionary, integrating cognitive linguistic theory,
ontological principles, and text corpus analysis. Initially, a comprehensive review of existing
literature in cognitive linguistics, ontology, and terminography was conducted to establish a
theoretical foundation. Provisions of frame semantics, conceptual blending, and knowledge
representation frameworks were analysed for their applicability in geological terminology.
The results of software-based corpus analysis of academic and educational texts were applied
to ensure a representative sample of geological terminology which a field-specific dictionary
is planned to be based on integrating linguistic and domain knowledge realms.

Results and Discussion. Within language users, a metaphor equates a person’s stock
of words to their vocabulary. A statement that someone has a rich vocabulary implies an
assessment of the level of lexical competence and, consequently, a certain level of knowledge
formally presented in dictionaries, encyclopaedias, thesauri etc. This metaphor remains
relevant in linguistics and is the source of collocations such as ‘mental vocabulary’ or ‘mental
lexicon’[10]. This leads to the idea that there is a relationship between an individual vocabulary
and a dictionary as a lexicographic product and a body of certain knowledge.

To distinguish between entities of human knowledge, their division and commonalities
and to perceive the hidden paths that bind them together, Diderot in his “Encyclopédie” offered
amodel resembling the world map, which indicates countries, their location and alliances. His
idea can be applied to a terminological dictionary. If so, it may be concluded that the author
has succeeded in capturing the essence of a fundamental challenge, i.e. the representation
of knowledge. In this view, a terminographer fulfils a dual task, both of an observer and of
a creator; the dictionary becomes a model of knowledge, while the dictionary construction
process becomes modelling. Thus, a model functions in two planes: as a model of a dictionary,
i.e. a certain entity on the basis of which the dictionary is based, and a dictionary as a model,
i.e. a certain representation of an entity [25; 6].

Models serve as a means of reasoning about entities. To simplify, knowledge is considered
as a structure that forms a complex system of its elements. The dictionary can help to represent
complex relationships in which different fragments of knowledge interact with each other.
It can become a map, the path choice, which implies an acceptance of multidimensionality
of interpretation.

One aspect of interpretation multidimensionality involves the description of connections
between fragments of represented knowledge. For description purposes, dividing and
distinguishing some simple or complex dictionary structures are required. This division can
result in the loss of connections between various bits of the knowledge. Following Firth’s idea
that “you shall know a word by the company it keeps™ [15, p. 11] it can be concluded that the
meaning of a word is largely determined by its collocational context, that interpretation can
generate potentially endless chain of meanings and that a dictionary cannot fully represent
knowledge in its entirety.

Now, the question arises: can a perfect dictionary ever be created? Given the enormity
of the task, the elusive nature of material, and financial demands of the project, a feasible
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answer will be “no”. The map metaphor, where concepts are landmarks and semantic relations
are motorways, can lend a helping hand. The usefulness of a map is in its representativeness
of certain facts about the territory; a domain dictionary’s strength comes from its inclusion
of specific meanings and their interpretations to fit with the formulation, target audience and
purpose.

A domain dictionary is marked by a pronounced degree of selectivity. This is reflected
in additional decisions that a terminographer has to make compared to a lexicographer [1].
In particular, the former has to choose which conceptual attributes a term should have to be
recorded in the dictionary. The process of deciding implies determining boundaries between
the thesaurus of a particular domain, that of other domains, and the common word stock.

It is possible to determine a portion of the domain-specific terminology that is covered by
the general lexicon, and a portion that intersects with another domain-specific terminology or
terminologies. Depending on the specific terminology, the subject of description may be the
domain thesaurus or the domain thesaurus plus the overlapping part(s) of (an)other domain
related thesaurus(i) including or excluding the empirical scientific nomenclature.

In light of the mutual influences between different sets of thesauri and the fluidity of their
interaction, the question of criteria for placing each linguistic unit in the above sets emerges.
It is a question that needs to be answered when working at a field-specific dictionary. To
some extent, the personal knowledge of a linguist or that of a field expert can help make
such judgements, which, inevitably, involves subjectivity. From a linguistic point of view,
the division into domains is not a problem that linguistics can solve, since it is beyond of
a linguist to classify terms into specific fields. A linguist can, however, determine whether,
how and how often a given unit occurs in general or domain-specific texts. Text corpora
processed with appropriate software are the tools that make justified assessment credible and
advance natural language processing, machine learning and Al application in general and for
translation tasks in particular. Ideally, the corpus make-up should correspond to texts or text
types that a target user is likely to interact with. In recent years, increased efforts have been
observed regarding projects for various language corpora, e.g. those listed in Sketch Engine
or GRAK, but the potential inherent in field-specific, especially geo-ward (EarthArXiv — a
volunteer-driven project existing so far), and more precisely English-Ukrainian ones (to be
developed), still awaits the heyday.

Activities aimed at deciding on listing a term in the dictionary are subjected to the
consideration of knowledge and cognitive realms since they determine the allocation of
terminology stratum elements into domain-proper terms and common scientific terms [8], on
the one hand, and theoretical terms and empirical terms [5; 19], on the other. The interplay
of knowledge and cognitive hierarchy levels is reflected in the concept-navigated framed
macrostructures populated with terms mined from target-audience mono- or multilingual
corpora, for example from academic papers, student textbooks or popular science materials.
Such an approach allows integrating or breaking down, if necessary, multiple semantic
attributes indicative of geology specific knowledge system and its linguistic embodiment. In
practice, concept like GEOLOGIC FEATURE may be defined using such terms as cirque, dyke
or scabland, which are of domain-proper and empirical nature. When used in an academic
context, they do not require extended explanation and do not cause problems for a target
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user. However, if a target group is first-year students, for whom the field-specific language is
a “foreign” one, then a dictionary presenting theoretical and empirical terms using common
scientific terms as well as general vocabulary is a valuable aid able to configure a knowledge
database.

It can be observed that systems are different in dictionaries with macrostructures
organized by the alphabet and those systemically organized by concepts. In alphabetical
dictionaries, data collected at the microstructure level, particularly definitions, play a prominent
role. Dictionaries organized by concepts impart a fundamentally different character to the
dictionary’s organization based on semantic criteria. In this case, the central role is played
by a hierarchical system resembling the macro- and microstructure of a common edition but
powered by semantic meaning and sets of semantic relations. The position of a particular
term in the thematic hierarchy enables inferring its attributes and precise definition.

A systemic concept-based dictionary is viewed as a specific terminographic output
characterized by prioritizing the representation of relationships between terms, thereby
highlighting the complexity of dependencies within the concept system. The key feature of
a systemic field-specific dictionary is the unveiling of conceptual derivability.

The idea of conceptual derivability rests on the assumption that terms in a terminological
system are not homogeneous in their complexity of understanding. Perceptions of what is
simple and what is complex may differ between two people. Moving from the individual
language user level to a higher level, where generalisation is possible, can be a practical solution
to the problem. This paper argues for the relevance of such a perspective on terminology and
its representation in a field-specific dictionary, especially since it is expected to store linguistic
and extralinguistic knowledge in a collective mode.

The initial set of concepts and terms to be included in the dictionary is based on earlier
work [29]. The conceptual categorisation of English terms, carried out for the said study,
identified five concepts, namely GEOLOGIC EVENT, GEOLOGIC PROCESS, GEOLOGIC
FEATURE, GEOLOGIC MATERAIL and GEOLOGIC TIME. Their relevance to geological
terminology stems from the fact that a whole range of other geological terms stratified
according to academic and educational corpora can be derived from them via semantic
relations.

The table below shows a fragment of proposed entry organisation.

Table 1
Entry organisation in a geological concept-based dictionary
Corpus Concept Semantic attribute Terms
Academic G EOLOGIC|change, -continuity, |displacement, creep, denudation,
PROCESS surface exhumation, nivation
Educational G E O L O G 1 C|deformation, buckling, calving, delamination,
EVENT result doming, seismic sea wave, uplift

For space saving reasons, definitions are not provided here but are planned to be taken
from representative corpora and allocated respectively.
Conceptual derivation serves as a criterion for ordering terms within series and for
determining sequences of concept frame levels within a dictionary. Levels are typical structural
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elements in semantic-driven dictionaries which establish links between individual headword
articles through hypernym-hyponym and holonym-meronym relations. The introduction of
levels supported by respective attributes seems beneficial as it allows cognitive grouping
of terms that are closely related to each other as well as listing collocations and synonyms.
Moreover, mapped and level-wise structure of terminological meaning helps to partly reduce
and clarify semasiological and onomasiological aspects of geological knowledge.

Conclusions. The increasing specialization in human activities promotes terminological
studies essential for precise communication and effective knowledge sharing, especially in
the fields like geology, where diverse approaches and methodologies lead to terminology
disagreements. Thematic structuring of dictionaries around domain concepts can accurately
represent knowledge. Cognitive linguistics, ontological studies, and terminological research
offer insights into the mental frameworks underlying geological terminology. The use of
corpus approaches and linguistic software enables terminographers to capture complex
knowledge relationships. Domain-specific dictionaries, organized hierarchically by concepts,
highlight dependencies and conceptual derivability. Developing concept-based dictionaries for
geological terminology grounded in cognitive and ontological principles addresses expanding
terminology challenges, enhancing communication precision and supporting knowledge
integration.

A project to develop a concept-based dictionary for English geological terminology,
grounded in cognitive and ontological principles, offers a practical solution to the challenges
of expanding terminology. Such dictionaries enhance communication precision, support
knowledge integration and effective knowledge transmission.

Future research should expand the corpus of geological texts to include more diverse
sources, improving terminology comprehensiveness. Integrating advanced natural language
processing and machine learning techniques can further refine concept-based dictionaries.
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CUCTEMU 3HAHHAA
B TAJTY3EBOMY AHIVIIHCBKOMOBHOMY CJIOBHUKY
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VY nocinijpkeHHI 3apONOHOBAHO OPraHi3allilo CIIOBHHKA aHIIIICBKOMOBHUX T'€OJIOTIYHUX TEPMiHiB
Ha OCHOBI KOHIIETITIiB 13 METOIO YIOCKOHAJEHHS ()OpM NpEeICTABICHHS 3HaHb Ta KoMyHikanii. Opranizamis
CJIOBHUKA Ha OCHOBI T'aJTy3¢BUX KOHIICTITIB IONIOMArae BiJoOpPa3UTH CKIIaIHI CEMaHTHYHI 3B’ 13K T€OJIOTIHHIX
3HaHb. /leTaai30BaHO KOMIUIEKCHHH XapaKTep reooriyHOl TEpMiHOJIOT11, 3yMOBIICHUH BY3bKOIO CIeLiani3a-
Li€l0, Ta HATOJIOICHO HA BAXKIIMBOCTI YiTKOTO MPEACTaBICHHS iHPOPMAL] HIIIXOM ii TEeMATHYHOTO CTPYK-
TypyBaHHs. BUKopHCTaHHS 3100yTKIB KOTHITHBHOI JIHIBICTUKH Ta OHTOJIOTTYHUX JOCIIKEHb BiJKPHBAE
MO>KJIBOCTI JUTs1 PO3YMiHHSI MEHTaJIbHHUX CTPYKTYp Ta OpraHi3allii reoJoriqHnx cyTHocTeil. Y po6orti 3acToco-
BaHO KOMOIHOBaHY METOJIOJIOTIFO, IO BKJIFOYAE €IIEMEHTH KOTHITUBHOT JITHTBICTUKH, OHTOJIOTIYHOTO ITiIXOLTY,
(bpeitMOBOT CeMaHTHKH, KOHLIENTYaJIbHOTO CyMillleHHs Ta GpeiimiB npencTaBieHHs 3HaHb. KoprycHuii aHai3
aHIIIICbKOMOBHUX aKaIEMIUHIX 1 HABYaJIbHAX TEKCTIB 3a0€3I€UNB PETIPE3CHTAaTUBHY BUOIPKY I'€0JI0T1YHOT
tepminosorii. [TpoananizoBaHO B3a€MO3B’s130K MiXK 3araJibHUM BOKaOYIISIpOM 1 rajy3eBUM CIOBHHKOM,
30KpeMa PO3IVISIHYTO IUTaHHS IIPO PillIeHHsI TepMiHOTrpadiB 100 BKIFOYSHHS TEPMiHIB Ta iXHIX KOHLIENTY-
aNBHHX O3HAK 10 peecTpy. lepapxidHa opraHizaliist TepMiHIB y paMKaX KOHIETITIB ITOJIETTIIy€ PEPe3eHTALII0
3HAHB 1 yTOYHIOE OaraTorpaHHi B3a€MO3B’I3KH B CHCTEMI KOHIIENITiB. BuxinHuii Habip KOHIIENTIB i TEpMIHIB
cthopmoBaHO Ha 6a3i MOMEPETHHOTO AOCIIIKEHHS, B IKOMY BU3HAYEHO KITFOUOB1 aHIIIIICEKOMOBHI T'€0JIOTi4H1
TEPMIHOKOHIICTITH Ta TIOX1HI Bil HUX TEPMiHH Ha MiICTaBl CEMAaHTUYHUX B3a€MO3B’s3KiB. KoHuenTyansHa
CTPYKTYpa CJIOBHHKA Iepeadayae rpynyBaHHs KOTHITHBHO OB SI3aHUX TEPMiHIB 1 BUCBIT/IIOE CEMaciooriuHi
Ta OHOMACIOJIOT1YHI aCIIEKTH IXHBOTO T'aJy3€BOr0 3HAUCHHS. Y IOCIIPKCHHI HArOJIOICHO Ha HEOOXiIHOCTI
CTBOPEHHSI KOHIIENTYaJIbHOTO TEPMiHOJIOTIYHOTO CJIOBHHKA, IKMH OM BPaxOBYBaB MPIOPUTETHICTH 3B’ SI3KiB
MDK TepMIHAMH Ta CIIPUSB CTAHAAPTHU3ALlil, 3aBISKH YOMY IiJBHIIyBanacs 0N e(heKTUBHICTh KOMYHiKaIii
Ta iHTerpanii 3HaHb. MaiOyTHI JOCITIHKEHHS Iepe0adatoTh PO3IMUPEHHS KOPITyCy I'€0JIOT1YHIX TEKCTIB i
3aCTOCYBaHHS Cy4aCHUX METOIIB ONpPAIIOBAHHS NPUPOAHOT MOBH Ta MAIIMHHOTO HABYAHHS IS BIOCKOHA-
JICHHsI KOHIETITYaJIbHUX TaTy3eBuX CIOBHUKIB. CriBIpals MiX JIHIBiCTaMH, F€0JIOraMH Ta CIelialiCTaMu
3 KOMIT'FOTEPHUX HAYK BiZirpae BaXKJIUBY POJib y 3a0€3MEUCHHI MOTPEO reoNoriuyHol CribHOTH B HOBHX
(opmaTax npeacTaBIeHHS 3HAHb.
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