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The present paper sets out to examine the natural metaphoric model in the
modern English terminology of geology. The investigation relies on the
cognitive theory of metaphor and applies the method of metaphoric modeling
by A. P. Chudinov. The results have revealed that the sphere-source “Plants”
is an integral sphere-source for the formation of metaphorical terms in the
English terminology of geology.

According to the cognitive linguistics, the metaphorical process involves the
interaction of two spheres: the cognitive sphere-source and the sphere-target.
The relationship between these spheres is schematically represented in the
form of a metaphorical model with a special frame-slot structure.
Metaphorical terms of the model “GEOLOGICAL OBJECTS AND
PROCESSES — THE KINGDOM OF PLANTS” verbalize information about
geological objects and processes using the names of the plant world. It is noted
that the analyzed metaphorical model is explained in metaphors belonging to
3 frames and 5 slots.

Within the frame “Composition of the plant world” (61.6% of the terms of
this metaphorical model) geological objects, namely atmospheric processes,
geological formations, rock discharge systems, geological instruments and tools,
are described through the prizm of terms denoting the genus and species of plants.
It should be noted that the basis of the frame “Components (morphology) of
the plant” (34.6% of the terms of this metaphorical model) is formed by words
included in the slots “Root”, “Leaf” and “Seed”. These words become the
basis of metaphorical transference and are explicated in the English terms to
denote geological bodies and formations, crystals of minerals and rocks.

The metaphors of the frame “Life cycle of plant development” (3.8% of the
terms of this metaphorical model) structure the knowledge about geological
formations in terms of different cycles of plant development.

Itis determined that the metaphorical transfer within the model “GEOLOGICAL
OBJECTS AND PROCESSES — THE KINGDOM OF PLANTS” is based
primarily on the associative features of appearance, shape and color.
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CTarTIO IPUCBAYEHO JOCIIKEHHIO PUPOAOMOPGhHOI MeTahOopHUHOI MOz
B aQHIIIHACHKIN T€OJIOri4HINA TePMIHOMIOTIT 3 MO3MIii KOTHITHBHOI JIIHTBICTUKH
3a meronukoto A.Il. Yyninosa. Y xoai JOCHiKeHHS BU3HAYEHO, IO MeTa-
(opuuHa MoJIETb SIBIIsiE o000 OiHApHI 3B’SI3KM MDK BU3HAYEHOIO cheporo-
JOKEPEIIoM 1 IEBHOIO CEepOro-LiJUIIO.

AHani3 iekcuKorpadiYHUX IKepet JOBOIUTh, 110 HEBiJl' €eMHOI0 ceporo-Ke-
pEIoM YTBOPEHHS MeTa(hOPHUUHHUX TEPMIHIB € cepa-mxepeno « CBIT pOCIUuH».
3a3HauaeThCs, IO HA TIi KOTHITUBHOTO HAmpsMy Ipoliec MeTadopusanii
nepeadavae B3aeMOJiI0 JABOX cdep: KOTHITUBHOI cdepu-mrepena ta cde-
pu-1ini. CxeMaTH4HO 3B’A30K MIX IMMHU c(hepaMu NMPECTABICHO y BUIISAAL
MeTahOpUUHOI MOJIEN, sIKa Ma€e 0COOMUBY (PpeiiMO-CIIOTOBY CTPYKTYDY.
Metadopuuni Tepminu mozaeni «I'EOJIOI'TYHI OB’€KTU TA [MTPOLECH —
HE IHAPCTBO POCJIMH» BepOani3ytorTs iHpoOpMaIlilo Npo TIeoJorivyHi
00’€KTH Ta MpOIECH dYepe3 HOMiHalii HaliMeHyBaHb 00 €KTIiB CBITY POCIIHUH.
BcraHnoBneHo, 110 aHani30BaHa MeTa()OpUUHA MOJIETb EKCILTIKY€ThCS B METa-
(opax, ki Hanexarhb 10 3-x (ppeimiB Ta 5-TH CIIOTIB.

VYV mexax Qpeiimy «Cknaa cBiTy pocaus» (61,6% Bix uncna TepMiHiB i€l
MeTaOpHUUHOI MOAENI) Te0JOTiuHI TepPMiHM Ha MO3HAYCHHS aTMOC(EepHUX
IpOLECiB, T€OJOTTYHUX YTBOPEHb, CHCTEM CKM[IB TiPCBKHX MOPiJ, Te0no-
TYHUX NPUIAAIB Ta IHCTPYMEHTIB OMHCYIOTHCS 3a JIOIOMOTOK TEPMIiHIB Ha
MO3HAa4YeHHs poay pocnuH (genus of plants) Ta Buay pociuH (species of plants).
3azHavaeThes, 0 OCHOBY (hpeiiMy «CkiiaioBi yacTHHU (MOPGOIIOTist) POCIUHI
(34,6% Bix uncna TepmiHiB i€l MeTadoprUUHOT MOJIENi) YTBOPIOIOTh CJIOBA, 1110
BXO/IAATh 10 cioTiB «Kopinby, «Jluctok» Ta «Hacinus». Bonu craroth 6a3oro
MeTaOpPUIHOTO TEPEHECEHHs Ta eKCIUTIKYIOThCSl B aHDIIHCHKUX TepMiHAX Ha
MO3HAYCHHS TCOJIOTUHUX T 1 yTBOPEHb, KPUCTANIIB MiHEPAiB Ta TIPCHKUX MOPIJ.
PosmsinyTo Metadopu gperimy «KutteBuil uKi po3BUTKYy pociun» (3,8% Bin
YucIia TepMiHIB 1i€i MeTapopruHOi MojIeni), sIKi CTPYKTYPYIOTh 3HaHHS PO Te0-
JIOTiYHI YTBOPEHHS B TEPMiHAX Ha MTO3HAYEHHS PI3HUX LUKIIB PO3BUTKY POCIIHH.
Busnaueno, mo MeragopHyHe NEpeHeceHHs B paMKax i€l Mojemni 0a3yeThes
Hacamriepe]l Ha acolliaTUBHUX 03HAaKaX 30BHIITHBOTO BUIVIAY, (POPMH Ta KOITBOPY.

The dynamic development of geological science
in the 21st century is reflected, above all, in the geo-
logical technical language, which ensures effective,
high-quality and accurate communication between
specialists in the field. The English technical lan-
guage of geology is currently in an active phase of
development and is characterized by a large corpus of
data containing more than 1175 metaphorical terms
that require special investigation.

Analysis of recent research results and publi-
cations. We must note that the context of the English
technical language of geology hasn’t been studied
thoroughly. E. V. Bessonova has analyzed the semantic
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and structural features of the terminology of general
geology [1]. E.P. Stemkovskaia has investigated the
semantic and word-forming structures of Russian ter-
minology of seismic exploration [2]. O.I. Strizhevskaia
has researched the structural and semantic peculiarities
of mineral names [3]. R.M. Sultanova has conducted
the comparative analysis of geological terminology
in Russian and Tajik languages [4]. T.A. Volkova’s
research includes the analysis of the peculiarities of the
translation of English and Russian geological abbre-
viations [5]. LN. Zhuravleva has studied the methods
of nomination, lexical and semantic processes in mod-
ern French geological terminology [6]. The English
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technical language of geology, especially the layer of
its metaphorical terms, has not yet been the subject of
research.

The topic of the functioning of metaphors has
attracted the attention of both foreign and Ukrainian
linguists (N.D. Arutiunova, A.M. Baranov, A.P. Chudi-
nov, M. Johnson, G. Lakoff, V.A. Maslova, D.M. Shme-
lev, V.M. Telia, M.M. Volodina). Extensive experience
has been accumulated in the study of metaphorical
processes in the terminology of professional languages
from a traditional and cognitive point of view. Particu-
larly noteworthy are the works of O.P. Vynnyk (eco-
nomic terminology), T.S. Vershinina, H.P. Datsyshyn
(political terminology), S.G. Dudetskaia (medical
terminology), O.0. Efremova (oil and gas terminol-
ogy), Y.I. Hrybinyk (geodetic terminology) and others.
Noteworthy, however, is the insufficient study of met-
aphorical terms in the cognitive aspect in the English
technical language of geology.

The relevance of our research is predetermined
by the linguists’ interest in studying a metaphor as a
universal mechanism that reveals the cognitive prop-
erties of human thought and covers various fields of
knowledge, including professional languages, and in
our case, geological terminology.

It is the first experience in describing the phyto-
morphic metaphor, which is the key to interpreting
geological objects and processes.

The aim of this research is to explore phytomor-
phic metaphors that conceptualize geological objects,
processes and objects. We have chosen phytomor-
phic metaphorical terms in the English technical
language of geology as the object of our research.
The subject of our research is the metaphorical model
“GEOLOGICAL OBJECTS AND PROCESSES -
THE KINGDOM OF PLANTS”.

The following objectives were outlined: the sys-
tematization and description of phytomorphic met-
aphorical terminological units based on the model
“GEOLOGICAL OBJECTS AND PROCESSES —
THE KINGDOM OF PLANTS”, as well as their anal-
ysis with regard to their frame-slot structure.

Material and methods of research. The
researched material includes a corpus of 1175 meta-
phorical terms selected from modern English explan-
atory and encyclopedic dictionaries of geology, pub-
lished between the year 2001 and 2013: “Dictionary
of Applied Geology English — French — German —
Spanish” B. Merkel (2001), “Penguin Dictionary of
geology” Philip Kearey (Penguin reference, 2001),
Dictionary of Geology and Mineralogy (McGraw-
Hill Professional, 2003), Dictionary of Earth Sci-
ence (McGraw-Hill Companies, 2003), “Illustrated
dictionary of Geology” Cindy Jones (2005), “Glos-
sary of Geology” K. E. Klaus (2005), “A Dictionary
of Earth Sciences” by M. Allaby (Oxford Univer-
sity Press, 2008), “General Dictionary of Geology”
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by Alva Kurniawan (2009), “Dictionary of Geology
and Earth Sciences” (Oxford University Press Print,
2013), “Dictionary of Geology and Mineralogy” Wil-
liam Humble (Forgotten Books, 2013). The number
of pages amounted to 4268 pages in English.

The methodology of our research combines
the tools of the cognitive theory of metaphor [7]
and metaphorical modeling [8] to build the ling-
vo-cognitive metaphorical model “GEOLOGICAL
OBJECTS AND PROCESSES — THE KINGDOM
OF PLANTS”.

Presenting main material. Nature, natural phe-
nomena, fauna and flora are the considerable source
of metaphorization in the English technical language
of geology.

One of the most popular models of metaphor-
ical nomination is the phytomorphic metaphor,
based on phytomorphisms, namely the names of
plants [9, p. 1806]. The metaphoric terms of the
model “GEOLOGICAL OBJECTS AND PRO-
CESSES — THE KINGDOM OF PLANTS” are based
on the model of transferring the name of a plant or its
individual parts to geological objects.

It is important to mention that in our study, we
use the definition of A.P. Chudinov, who believes that
communication scheme between conceptual domains,
existing in the minds of native speakers, can be repre-
sented by the formula: “X —isY ” [10], where X is the
sphere-target and Y is the sphere-source. The name of
the metaphorical model is the genus-type of concept
that combines the elements of its taxa” [11, p. 31].

The metaphorical model is structured by means of
frames and slots. The attractiveness of using the frame
analysis to the study of linguistic phenomena is that
the frame allows you to clearly structure the idea of
an object. Frame is a unit of knowledge, whose struc-
ture is built around a concept and contains data related
to this concept. It is a kind of knowledge framework
for depicting a stereotypical situation [10, p. 132].
T.S. Vershynina accentuates that a slot is one of the
parts of the frame [12, p. 21]. Slots are elements of sit-
uations, a certain type of information, that is relevant to
a fragment of the described reality [13, p. 106].

It is essential to mention that the consideration
of the analyzed metaphorical model in the English
technical language of geology is based on the method
of analysis and classification of metaphorical mod-
els developed by A.P. Chudinov [14], who believes
that in order to describe the metaphorical model,
one must characterize the original conceptual sphere
(the source sphere), a new conceptual sphere (the
sphere-target) and the component connecting the pri-
mary and secondary values covered by this model.
Characterizing this component, we can find out what
provides a basis for the metaphorical use of relevant
concepts, why the conceptual structure of the sphere-
source is suitable to denote elements of a completely
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different sphere; typical of this model frame-slot
structure [14, p. 29-30].

In the English technical language of geology the
metaphorical model “GEOLOGICAL OBJECTS
AND PROCESSES - THE KINGDOM OF
PLANTS” represents 2.2% of the total sample of
metaphorical terms. The phytomorphic metaphorical
model is realized with the help of conceptual meta-
phors of the frames “Composition of the plant world”
(61.6%), “Components of plants (plant morphology)”
(34.6%), “Life cycle of plant development™ (3.8%).

According to the study, the frame “Composition
of the plant world” is the most productive within the
phytomorphic metaphor. Geological processes, phe-
nomena and objects are named with the title names
of the genus and species of plants. These metaphoric
terms are included in the following slots: “The genus
of plants” (salt flower, lava tree), “Species of plants”
(rose diagram).

Metaphorical terms within the slot “Genus of
plants” are used to nominate geological objects accord-
ing to the associative external resemblance to plants
and serve as a source for metaphorical rethinking of
atmospheric processes and their consequences. For
example, the word “‘flower”, which means “a coloured
or white part that a plant or tree produces before fruit
or seeds”, has acquired a special meaning “ice forma-
tions” in the English technical of geology due to meta-
phorical transfer. Namely the term “ice flower” denotes
ice crystals on the surface of sea ice as a result of the
rapid freezing of sea water (“formations of ice crystals
formed on salt nuclei on the surface of sea ice as a
result of the rapid freezing of sea water”).

The word “flower” meaning “the seed-bearing
part of a plant, consisting of reproductive organs (sta-
mens and carpels) that are typically surrounded by a
brightly coloured corolla (petals) and a green calyx
(sepals)” is fixed in geological terminology in a met-
aphorical terminological phrase (“flower structure’)
and means a system of gaps in large displacement
zones that have a vertical shape resembling a flower
(“an array of upward-diverging fault splays within a
strike-slip zone”). Understanding and perceiving the
geological faults is determined by their description
through the prism of the appearance of a flower.

The results of the volcanic eruption are illustrated
by the terms “lava tree”, “lava tree mold”, “lava tree
cast”. According to the Oxford Dictionary, the word
“tree” means “a woody perennial plant, typically
having a single stem or trunk growing to a consid-
erable height and bearing lateral branches at some
distance from the ground”. In geological terminol-
ogy, the noun “free” is the key word in the above
mentioned metaphorical terms (lava tree, lava tree
mold, lava tree cast) and denotes a mold of a lava
tree, which protrudes above the surface of the Earth
(“a half cylindrical projection above the surface of a
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lava flow, formed when fluid lava flows against the
upstream side of a tree”).

Quite common is the nomination of geological
objects according to their similarity to the plant spe-
cies (slot “Species of plants™). For example, the deep
structures of the upper parts of the Earth's crust are
reflected with the help of the metaphorical term “tulip
structures” meaning concave upwards fractures in
transtensional environment that resemble a tulip
flower. The geological term “palm tree structure”
nominates the system of dumps or thrusts with the
raising of the central blocks. Metaphorical transfer is
based on the similarity of form.

The sphere-target of the metaphorical nomination
of this slot often includes terms to denote the rocks
such as “chestnut coal” meaning anthracite coal small
enough to pass through a round flower structure mesh
of 15/8 inches (3.1 centimeters) but too large to pass
through a round mesh of 113/16 inches. Metaphors
are based on colour similarity.

In the English language of geology the associa-
tive connections of the rose (a flower which often has
a pleasant smell, and is usually red, pink, white, or
yellow, or the bush that this flower grows on) with
diagrams used in geological practice can be traced
considering the geological term “rose diagram”,
which means “a circular graph indicating values
in several classes of vector properties of rocks such
as cross-bedding direction”. Another example is the
metaphorical term “wind rose” to denote the diagram,
that characterizes the wind regime in a certain place
according to long-term observations and looks like a
polygon in which the lengths of rays diverging from
the center of the diagram in different directions are
proportional to the wind repeats of these directions.

If we metaphorically rethink the colour of a chest-
nut in the English technical language of geology
we’ll find the term “chestnut soil”’, which means “one
of the major groups of zonal soils, developed typically
in temperate to cool, subhumid to semiarid climate”,
soil with a dark brown surface horizon, under which
there are lighter horizons and lime clusters.

On the basis of the data presented it is possible to
claim that metaphorical images relating to the shape
and colour of a particular plant form an idea of the
shape, colour and structure of a geological object and
phenomenon.

Very productive and structured is the frame “Com-
ponents (morphology) of the plant”. This frame uses
slots such as “Root”, “Seed” and “Leaf™.

The denotative scope of the metaphorical geolog-
ical terms of the slot «Root” covers a wide range of
geological objects. For example, geological terms to
denote: a layer of clay or other fine-grained detrital
material underlying a coal bed or comprising the floor
of a coal seam (“root clay”), geological formations,
namely the term “rootless vent”’, which refers to a
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source of lava that is not directly related to a volcano
crater or igneous source. [t may be part of a lava flow
that solidified outside a volcanic crater. Geological
terms are metaphorized in the analyzed technical lan-
guage on the basis of associations according to the
localization principle.

Seed nominations often become donors for the
creation of geological terms to denote minerals. For
example, the geological term “seed crystal” means “a
small, suitably priented piece of crystal used in crys-
tal seeding”.

Slot “Leaf”. The names of leaves are often used
to denote the structure of rocks (leaf, leaf clay, leaf
old, leaf peat). The motivating feature in this case is
external similarity. Thus, the English explanatory dic-
tionaries of geological terms record the metaphorical
term “leaf peat” that means layered peat consisting of
thin layers of plant residues that alternate with layers
of sapropel.

The frame “Life cycle of plant development” con-
veys the dynamics of geological processes. Due to
the insufficient variety of metaphorical units it did
not confirm its performance. Therefore, we decided
that it would be impractical to single out slots in this
frame. In this frame, the geological term “blossom” is
used metaphorically to denote the oxidized or decom-
posed outcrop of a vein or coal bed. The unproduc-
tive use of English geological metaphors in this frame
is explained by the fact that the main representation
of images of geological objects and processes lies in
other conceptual areas.

Conclusions and perspectives. The metaphorical
terms belonging to the analyzed metaphorical models
are realized by means of conceptual metaphors from
three frames and develop figurative values based on
the associative similarity in appearance, shape, color
and nature of the location of the components of plant
parts and offers a description of geological objects
and processes regarding the genus and species of
plants, their morphology and development. Words
from the sphere-source “Plants” become the basis for
metaphorical understanding of geological terms from
the sphere-target, which includes nominations of
geological formations, tools, geological formations,
rocks, relief types, minerals and mineral formations,
devices for geological research.

Quantitative analysis of geological metaphorical
terms with a phytomorphic component revealed that
the most productive sources of metaphorization in
the English technical language of geology within this
model are the names of the plant genus — 30.8%, the
names of the plant species — 30.8%, root — 15.4%;
leaf — 15.4%. Less represented are the nominations of
seed — 3.8% and lifecycle of plants — 3.8%.

We see the prospects for future research in the
study of geological terminological metaphors from
the social and natural sphere-sources.
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