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FROM ROCKS TO ROADS: THE ROLE OF TRANSPORT METAPHOR
IN CONCEPTUALISING GEOLOGICAL PHENOMENA

This article provides a cognitive-linguistic analysis of the transport metaphor in English geological

terminology. The theoretical basis of the study is the concept of conceptual metaphor developed
by G. Lakoff and M. Johnson and the methodology of metaphorical modelling by A. P. Chudinov.
The relevance of this work lies in the growing interest in the cognitive mechanisms responsible for
the formation of specialised knowledge in the natural sciences. The transport metaphor is interpreted as
a system of correspondences, in which the sphere of ‘transport’serves as a source of understanding for
geological objects and processes. The article identifies and classifies terms with transport motivation
and reconstructs the structure of the model ‘GEOLOGICAL OBJECTS AND PROCESSES ARE
TRANSPORT'. It has been established that this model is built on the frame-slot principle and includes
two frames — ‘Means of Transport’ and ‘Machine Components’— as well as three slots — “Transport
Movement’, ‘Marine Means of Transport’ and ‘Land Transport’. The internal structure of each slot is
described and the general mechanisms of metaphorical transfer are identified.

The study demonstrates that metaphorical names conceptualise geological phenomena, such
as dynamic tectonic processes, sediment transport, glacial and volcanic formations, underwater
relief, and minerals, using images of trains, submarines, ships, and mechanical parts. The cognitive
basis for such metaphorical transfer lies mainly in the similarity of movement, spatial configuration,
shape, and external features, while functional aspects are of lesser importance. Contrastive analysis
has revealed both universal and language-specific features in the use of transport metaphors. The
results confirm the systemic nature of metaphor and its significant role in the cognitive organisation
of geological knowledge.

This article revealed the key cognitive role of metaphors in structuring geological knowledge,
improving terminological clarity and professional communication. This work demonstrates
the importance of metaphorical analysis for a better understanding of scientific discourse
and encourages the application of cognitive metaphor theory in the natural sciences.
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Statement of the problem. In modern cognitive
linguistics, metaphor is understood as a universal
cognitive mechanism that plays a key role in the for-
mation of scientific concepts, particularly in fields
such as geology and engineering. It helps to grasp
abstract, directly invisible, or wildly complex pro-
cesses by linking them to things we already know. [8,
pp- 244-246; 7, pp. 4-7].

In geology, metaphor has particular cognitive sig-
nificance, since its objects — geological structures,
tectonic movements, and deep-earth processes — are
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large-scale, dynamic, and hidden from direct observa-
tion. As P. Faber notes, the terminological systems of
the Earth sciences actively use metaphorical transfer
to verbalise the spatial organisation and dynamics of
natural processes [3, pp. 35—38]. Such terms perform
not only a nominative but also a cognitive function,
contributing to the systematisation of specialised
knowledge and effective professional communication
[10, pp. 59-62].

Contemporary geological discourse reflects the
rapid development of the Earth sciences through the
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constant expansion and complexity of the termino-
logical system, which ensures accurate professional
communication and, at the same time, represents
ways of conceptualising geological knowledge. An
analysis of English-language geological terminology
reveals a large corpus of metaphorical units — over
1,175 terms — indicating the systemic rather than
peripheral nature of metaphor in this field [5]. Thus,
metaphor functions as a basic strategy for structuring
and sharing specialised meaning, which requires its
comprehensive terminological and cognitive-linguis-
tic analysis.

Analysis of recent research and publications.
The phenomenon of metaphor and its role in profes-
sional terminology have been thoroughly researched
in both domestic and foreign linguistics. Significant
contributions to the understanding of metaphor from
a cognitive-linguistic perspective have been made by
N. D. Arutiunov, O. S. Kubriakova, V. A. Maslova,
V. M. Telia, M. M. Volodina, D. M. Shmelev, as well
as J. Lakoff and M. Johnson, who consider metaphor
to be a universal mechanism for conceptualising and
structuring knowledge. Within these approaches, met-
aphor is interpreted not as a purely stylistic device but
as a fundamental cognitive tool that enables under-
standing of abstract and complex phenomena through
more concrete domains of experience [8].

Numerous studies have explored the processes of
metaphorisation within professional terminology sys-
tems across various fields. In particular, metaphorical
modelling has been studied in economic and political
discourse (O. P. Vynnyk, A. P. Chudinov), in oil and
gas engineering (O. O. Yefremov), and in geodesy (Yu.
I. Grybinyk). At the same time, modern interdiscipli-
nary studies show that metaphor plays a key role not
only in the humanities but also in the natural and tech-
nical sciences. For example, a large-scale empirical
study of academic texts, covering more than 40,000
scientific articles, showed that lexical metaphors are
systematically used across all scientific disciplines,
including physics, biology, and engineering, although
their frequency and typology vary by subject area [9].

For a long time, research on geological terminol-
ogy has focused primarily on its structural, semantic,
word-formation, and translation characteristics across
languages. The cognitive mechanisms of meaning
formation and conceptualisation of geological pro-
cesses have remained secondary. This approach con-
trasts with the general trend in the natural sciences,
where metaphor is seen as a key cognitive “anchor”
that provides a framework for understanding large-
scale, dynamic, or directly unobservable phenomena.
In physics and biology, for example, metaphorical
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models of motion, interaction, and spatial organisa-
tion serve as a bridge between sensory experience
and abstract theoretical constructs, greatly facilitating
both scientific thinking and professional communica-
tion [1].

In this context, geology emerges as a discipline
with particularly high metaphorical potential. This
discipline concerns processes occurring deep within
Earth’s crust that cannot be directly observed. That is
why geological metaphors — especially those based
on models of movement, transfer, and interaction —
play a central role in the conceptualisation of geolog-
ical objects and processes.

The scientific novelty of this study lies in the
systematic identification and frame-slot modelling
of transport-based metaphors in English geological
terminology, which has not previously been system-
atically modelled within cognitive metaphor theory
using frame-slot analysis.

Task statement. The purpose of the article is to
analyse transport metaphors as a means of conceptu-
alising geological objects, processes, and phenom-
ena in English geological terminology. The object of
study is transport-based metaphorical terms in Eng-
lish geological terminology. The subject of study is
the metaphorical model “GEOLOGICAL OBJECTS
AND PROCESSES ARE TRANSPORT”.

The objectives of the article include the identi-
fication and classification of transport-based meta-
phorical terms within the model “GEOLOGICAL
OBJECTS AND PROCESSES ARE TRANSPORT,”
as well as the examination of these terms according to
their frame-slot structure.

Research Methodology. The study is based on the
principles of cognitive linguistics and draws on the
theory of conceptual metaphor developed by J. Lakoff
and M. Johnson [8, pp. 3—6; 25—32], as well as on the
methodology of metaphorical modelling proposed by
A. P. Chudinov [2]. Within the cognitive approach,
metaphor is viewed as a mechanism of conceptual-
isation, through which knowledge from a more con-
crete and empirically accessible source domain is sys-
tematically projected onto a more abstract or directly
unobservable target domain. In a conceptual meta-
phor, the target domain A is comprehended through a
source domain B. This comprehension is based on a
set of mappings between elements of A and elements
of B. To know a conceptual metaphor is to know this
set of mappings [6, p. 29].

To analyse the internal structure of metaphorical
transfer in specialised language, the study uses the
method of metaphorical modelling, which allows
metaphorical terms to be systematised into coher-
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ent conceptual models. Productive metaphorical
models are analysed using frame-slot organisation,
which provides a structured representation of domain
knowledge. A frame is considered a cognitive unit
that organises knowledge around a specific concept
and contains information about typical situations, par-
ticipants and the relationships between them. Accord-
ing to C. J. Fillmore’s definition, a frame is “a system
of concepts related to each other in such a way that
understanding one of them implies understanding the
entire structure to which it belongs” [4, pp. 111-114].

Slots function as components of a frame and rep-
resent individual aspects, properties, or roles within a
conceptual structure. In metaphorical modelling, slot
analysis enables us to identify recurring patterns of
metaphorical transfer and to distinguish among types
of cognitive motivation, such as similarity in form,
movement, spatial configuration, or external features.
According to A. P. Chudinov’s methodology, the iden-
tification of frames and slots, allows us to consider a
metaphor not as a set of isolated lexical units, but as
an ordered system that reflects the cognitive organisa-
tion of specialised knowledge [2].

Contrastive analysis techniques were used to
investigate how transport metaphors are represented
interlingually in English and Ukrainian geological
terminology.

The study’s empirical material comprises met-
aphorical terms selected from contemporary Eng-
lish-language explanatory and encyclopedic geologi-
cal dictionaries. The analysis was carried out in stages:
identification of metaphorical terms, determination of
their source and target domains, classification within
the metaphorical model “GEOLOGICAL OBJECTS
AND PROCESSES ARE TRANSPORT”, and inter-
pretation of their cognitive motivation, taking into
account the frame-slot structure. This methodology
ensures the systematicity and reproducibility of the
analysis of transport metaphors in English geological
terminology and allows us to reveal their role in the
conceptual organisation of geological knowledge.

Outline of the main material of the study. Con-
temporary English-language specialised geological
terminology demonstrates a wide range of metaphor-
ical sources. Images of everyday objects are mapped
onto geological objects and processes. One of the most
productive source domains is TRANSPORT, which
provides vivid and cognitively accessible images for
conceptualising geological objects and processes.

In this context, transport serves as the source
domain that motivates the metaphorical model
“GEOLOGICAL OBJECTS AND PROCESSES
ARE TRANSPORT”, which accounts for 3.1% of the

total metaphorical sample, and is structured by two
frames: “Means of Transport” and “Machine Com-
ponents”.

The frame *“Means of Transport” represents
94.4% of the terms within this metaphorical model.
It includes the names of geological objects and pro-
cesses metaphorically conceptualised as water- and
land-based vehicles. This frame is divided into
three slots: “Transport Movement” (e.g., shipping
ore, tectonic transport, traffic pan), “Sea Vehicles”
(e.g., boat channel, submarine cave, canoe fold), and
“Overland Transport” (e.g., oil train, rock train).

The slot “Transport Movement” illustrates the
dynamics, spatial displacement, and, in some cases,
the configurational properties of geological objects,
processes, and atmospheric phenomena. Within this
slot, functional movement, particularly fluid flow
and mass displacement, is conceptualised using the
transport metaphor. The term transport occurs in met-
aphorical terminological combinations such as mass
transport induced by orbital wave motion (the quan-
tity of water crossing a one-meter-wide vertical plane
perpendicular to the direction of motion and extend-
ing from the surface to a given depth), sediment trans-
port by natural agents (the movement and removal of
sediment primarily by natural forces), and fectonic
transport (a deformation plane characterized by mon-
oclinic symmetry).

Mineral characteristics are often conceptualised
through the transport domain, where movement-re-
lated vehicle attributes are mapped onto mineral
quality and economic sustainability. For example, the
term «shipping ore» denotes ore of such quality that
its value exceeds the costs of transportation and treat-
ment, thereby enabling direct market entry.

The slot “Sea Vehicles” is formed by lexical items
from the source domain “Water Vehicles,” particularly
submarine (literally, “a specialised watercraft capa-
ble of underwater operation”), which are primarily
mapped metaphorically into geological terminology
onto the locations of geological objects. This mapping
is clear in terms such as submarine canyon (a steep-
sided, V-shaped valley on the seafloor extending from
the continental shelf down the continental slope and
resembling a fluvially carved terrestrial canyon), sub-
marine volcano (a volcano situated on the ocean floor,
typically basaltic), and submarine spring (a substan-
tial offshore discharge of freshwater, often associated
with coastal karst systems or lava tubes). In addition,
the same source-domain terminology denotes sites
of geological processes, such as submarine mining
and submarine weathering, the latter referring to the
chemical and mineralogical transformation of sedi-
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ments resulting from seawater-sediment interaction
under conditions of minimal sedimentation.

Within the slot “Overland Transport”, geological
objects are metaphorically conceptualised as a train.
In this metaphorical mapping, the linear arrangement
of carriages along tracks is projected onto the con-
figuration of ice masses, glacial deposits, and relief
forms. Accordingly, the longitudinal organization of
trains motivates terms such as train, referring to long,
narrow belts of glacial deposits; boulder train, denot-
ing a series of glacial erratics derived from a common
bedrock source and distributed across the landscape
in a fan-shaped pattern with the apex at the source
and widening in the direction of glacier movement;
and valley train, a narrow, elongated body of outwash
deposits laid down by meltwater beyond the terminal
moraine or the margin of an active glacier, typically
confined between valley walls.

The frame “Machine Components” accounts for
5.6% of the terms within the metaphorical model. It
includes lexemes denoting components of transport
machinery that are metaphorically transferred to min-
erals based on associative similarity in shape rather
than function. Thus, the circular form of a wheel
motivates mineral nominations such as cogwheel
ore (lead-bearing dull ore, i.e., bournite, occurring
in wheel-shaped twin crystals) and wheel ore (bour-
nite crystallising in wheel-shaped twin formations).
Form dominates function precisely because external,
observable properties are more accessible to cognitive
processing and verbalisation than hidden functional
characteristics. This is consistent with recent studies
showing that the recognition of metaphorical struc-
tures depends on the ability to model an object’s sen-
sory and visual aspects [9].

A contrastive analysis of the translation of trans-
port metaphors shows that, in many cases, metaphor-
ical structures are preserved across languages, indi-
cating the universality of certain cognitive models.
For example, the English lexemes submarine canyon
and submarine volcano correspond to the Ukrainian
calques nidsoonuil kanviion and nid8OOHUL GVIKAH,
in which both the metaphorical image and the trans-

fer structure are preserved. This confirms that certain
conceptual maps have interlingual representation [9].

However, in some cases, the adaptation of the met-
aphorical source in the Ukrainian translation shows
language-specific differences: the term boulder train,
which in English is based on the transport metaphor of
a train, is translated as eazynnuii winetigh (boulder trail),
where the metaphorical model shifts to a natural spatial
metaphor. This indicates that, in translation, metaphori-
cal motivation can vary depending on the traditions and
cognitive patterns of the target culture [9].

The productivity of transport metaphors in Eng-
lish geological terminology can be explained by their
strong cognitive motivation. Transport provides a
familiar experiential domain associated with move-
ment, direction, linearity, containment, and spatial
organisation — features that are central to geological
processes and structures. By mapping these features
onto geological phenomena, specialists achieve con-
ceptual clarity and terminological efficiency.

Conclusions. The study of English-language geo-
logical terminology has shown that metaphors bor-
rowed from the field of transportation are a key tool for
organizing geological knowledge. Thanks to these met-
aphors, complex phenomena that are invisible to direct
observation, such including tectonic plate movements,
glacier formation as well as volcanic processes, sub-
marine landscapes and mineral characteristics, become
more understandable and visualizable. The study found
that the model “GEOLOGICAL OBJECTS AND
PROCESSES ARE TRANSPORT” has a clear struc-
ture that provides consistency and cognitive integrity
in depicting real geologic processes. A comparative
analysis of English and Ukrainian terms demonstrated
both the universality of cognitive approaches and spe-
cific linguistic adaptations. The practical significance
of the work consists in its application in the educational
process, translation activities, the creation of popular
science texts and dictionaries, as well as in further cog-
nitive-linguistic research. As a perspective for further
research, we see the study of other metaphorical source
domains in geology and compare metaphorical patterns
across languages and scientific disciplines.

Bibliography:
1. Carrillo N., Martinez S. Scientific inquiry: From metaphors to abstraction. Perspectives on Science.

2023. Vol. 31, Ne 2. P. 233-261.

2. Chudinov A. P. Metaphorical mosaic in modern political communication :

Yekaterinburg. 2005. 257 p.

monograph. 2nd ed.

3. Faber P. A cognitive linguistics view of terminology and specialised language. Berlin; Boston: De Gruyter

Mouton, 2012. 316 p. DOI: 10.1515/9783110277203.

4. Fillmore C. J. Frame semantics. Linguistics in the Morning Calm. Seoul: Hanshin Publishing,

1982. P. 111-137.

80| Tom 37 (76) N2 2 2026. YacTuHa 1



Pomancbki Ta repmaHCbKi MOBU

5. Hrybinyk Yu., Halai T., Yesypenko N., Bloshchynskyi I. Approaching metaphorical terms in subject-
specific terminologies (geologic and geodetic): Semantic and structural aspects. World Journal of English
Language. 2022. Vol. 12, Ne 6. P. 470-484. DOI: 10.5430/wjel.v12n6p470.

6. Kovecses Z. Metaphor: A practical introduction. Oxford: Oxford University Press, 2002. 285 p.

7. Kovecses Z. Metaphor: A practical introduction. 2nd ed. Oxford: Oxford University Press, 2010. 375 p.

8. Lakoff G., Johnson M. Metaphors we live by. Chicago: University of Chicago Press, 2003. 276 p. DOI:
10.7208/chicago/9780226470993.001.0001

9. LiZ.,ShiY., Lei L. Metaphor as a springboard to scientific communication: A large-scale study of the use of
lexical metaphors across disciplines. Humanities and Social Sciences Communications. 2025. Vol. 12. Article 1288.

10. Temmerman R. Towards new ways of terminology description: The sociocognitive approach. Amsterdam;
Philadelphia: John Benjamins Publishing Company, 2000. 258 p. DOI: 10.1075/tlrp.3.

Tlagaii T.M. BIJI 'TPCBKHUX ITOPIJ A0 AOPII': POJIb TPAHCIIOPTHUX META®OP
Y KOHIENTYAJIIBAIII TEOJIOT TYHUX SIBHII]

Y yiti cmammi nposooumucs ko2HiMueHO-1iHe8ICMUYHUL AHATL3 MPAHCNOPMHOT MeMAaPopUYHOi MOOei, Wo
BUKOPUCTNOBYEMBCS 8 AHRTTUCHKIU 2eono2iuniti mepminonocii. Teopemuynor 6a3010 00Ci0NCEH s CLy2YIOMb
KoHyenyis kKonyenmyanohoi memaghopu oic. Jlaxogpgpa ma M. /[iconcona ma memooonozis memaghopuunoco
mooentosanns A. 1. Yyodinosa. Axmyanvuicms pobomu nonsedac y 3poCmanHi inmepecy 00 KOSHIMUBHUX
Mexanizmie, sIKi 6i0N08i0aoms 3a hopmysanHs cneyianizo8ano20 sSHaHHs 8 NPUPOOHUYUX HaAYKax. Tpancnopmua
Memagopa mpakxmyemvcs SAK cucmema 8ionogionocmetl, oe chepa «mpancnopmy ciayeye odxicepenom O
PO3YMIHHS 2e0n02iUHUX 00 €kmie ma npoyecie. ¥ cmammi 6)710 i0eHmughiko8ano ma Kiacugiko8ano mepmini,
Wo Maomv MpAaLcROPmMHy Momusayiro, ma pekoucmpyiiosano cmpykmypy mooeni «I EOJIOTTYHI OF’€KTH
TA I[IPOLJECHU — IJE TPAHCIIOPT». Bcmanosneno, wo ys mooeib nodyoosana 3a ¢petimoso-ciomosum
NpUHYUNOM i 8xoyac 08a gpetimu - «3acoou mpancnopmy» ma « CKia0oei Mawuny, a maxkodic mpu ciomu
«Pyx mpancnopmy», «Mopcwoki 3acoou nepecysanna» ma «Hazemnuti mpancnopmy. Onucano HympiuiHo
CIMPYKIYPY KOHCHO20 CIOMY Md 8USHAYEHO 3A2a1bHI MEXAHI3MU MeMAahopUuHO20 nepeHeceHHs.

Jlocnioocennss demoncmpye, wo memapopudni HAUMEHYBAHHI KOHYENnMmyaiisylome MmMaki 2eono2iuti
a6uUWa, K OUHAMIYHI MEKMOHIYHI npoyecu, nepemiuyerts 0cady, 1b000BUKOBL Ma @VIKAHIYHI YMBOPEHHS,
nioGOOHUIL penved ma MiHepanu, SUKOPUCMOSYIouU obpaszu noizdis, cyomapun, xopabnie ma OJemaiell
mexaHizmie. KoeHimusHa ocHoéa maxko2o MemagopuuHozo nepeHecenHs NONfeae NepesadiCHO )y CXOHCOCHI
PYXY, npocmopogoi Kouizypayii, gopmu ma 306HIWHIX 03HAK, MOOI AK QYHKYIOHATbHI ACneKmu Maonb
MeHule 3HaueHHs. 3acmocy8anHs KOHMpPACMUBHO20 AHALI3Y O0360IUN0 BUABUMU K YHIBEPCAIbHI, MAK | MOBHO-
cneyughiuni ocobausocmi acueanis mpancnopmuux memaghop. Ompumani pesyromamu niOmeepoN’Ccyoms
cucmemHull xapaxkmep memagopu ma ii 3Ha4Hy poiv y KOCHIMUGHIL 0peaHi3ayii 2e0102TYHUX 3HAHD.

JlocnioscenHs 6uUABULO KIIOYOB8Y KOSHIMUBHY pPONb Memagop y CMpYKMypy8aHHi 2e0102i4HUX 3HAHb,
NOKpawyiouyu mepmiHoNo2iuny schicmes ma npogeciiine cninkysanns. Lla poboma demoncmpye 8axcaugicmo
Memaghopuunozo amanizy 0aa Kpawoco pPO3YMIHHA HAYKOB020 OUCKYPCY MA 3d0X0YYE 3ACMOCY8AHHS
KOZHIMUueHoi meopii memaghop y npupoOHu4Ux HAYKAX.

Knruosi cnosa: memagpopuuna mooens, mepminono2is, peiim, ciom, mpancnopmua memaghopa, 2eonoisi.
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