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Abstract

Geological data is significant to mineral exploration in the “Data Mineral Age.”
Guided by Eugene Nina’s functional equivalence theory, the translation adopts
the case analysis method to summarize the problems in the translation process
and propose solutions from three levels: lexicon, syntax, and discourse. The
results are: at the lexical level, there are many terminologies and abbreviations
in energy science and technology texts, and the target language should be se-
lected according to the specific context in translation. At the syntactic level,
there are many passive sentences and complex sentences in English. When trans-
lating passive sentences, adjustment and conversion can be used. For complex
sentences, the method of division can be used to make the hierarchy clearer.
At the discourse level, cohesive words can be added through amplification to
achieve discourse coherence. Hopefully, this study can provide some reference
for the accuracy of technical terminology translation.
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1. Introduction

The “14"™ Five-Year Plan” clearly points out that international geological survey
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and scientific and technological cooperation should be deepened, and the ability
and level of serving international mining cooperation should be improved. Against
the background of the carbon peaking and carbon neutrality goals, China’s high-
quality economic development and ecological civilization construction continue
to deepen, and the high-quality development of the geological exploration indus-
try is an important part of it [1]. The strength of translation service ability is di-
rectly related to the depth and breadth of overseas promotion of China’s geologi-
cal industry.

Geological data for mineral exploration is important for finding, evaluating, and
developing mineral resources. Using geospatial tools and other technologies, ge-
ologists can detect the location and distribution of mineral exploration more ac-
curately and efficiently, and provide technical support for developing and utilizing
mineral exploration. Zhou (2016) is guided by Eugene Nida’s functional equiva-
lence theory, which is based on analyzing the differences between English and
Chinese passive sentences. He puts forward the Chinese translation method of
passive sentences [2]. Song (2020) points out that geological texts are character-
ized by strong professionalism, objective expression, strict structure, and rigorous
logic. Therefore, using the functional equivalence theory as to guide, to achieve
the accuracy of information transmission and normalization of expression [3].
Zhu (2020) analyzes the important and difficult points of geological text transla-
tion from lexical, syntactic, and cultural aspects under the guidance of functional
equivalence theory [4].

This project can bring value to the geological industry and similar texts and
provide professional language services for popularizing important technical ex-

changes in the energy science and technology field.

2. Introduction to Functional Equivalence Theory

In 1969, the American linguist Eugene Nida proposed the concept of functional
equivalence. At first, he proposed dynamic equivalence, which emphasized that
the equivalence between source and target language should be higher than the
formal and stylistic equivalence, and this view was easily misunderstood, resulting
in the meaning of the translated text deviating from the style [5]. In 1986, Eugene
Nida proposed to replace it with functional equivalence, which emphasized the
communicative role of translation in language communication. According to Eu-
gene Nida, translation is a linguistic transformation and a kind of communication.
If the information does not convey the purpose of communication and is not un-
derstood by the target readers, then the translated text is substandard [6]. Dy-
namic equivalence focuses more on the target reader’s subjective experience and
perception of the translation, emphasizing that the translation should evoke ef-
fects or reactions in the audience comparable to those elicited by the original text
among its source-language readers. Functional equivalence, on the other hand,
emphasizes the actual function and role of the translation within the target culture

and context, stressing that the translation should achieve functional equivalence
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with the source text.

Functional equivalence theory includes lexical, syntactic, discourse, and stylis-
tic equivalence. Lexical equivalence refers to when dealing with vocabulary-re-
lated problems, translators need to dig deep into vocabulary connotation and an-
alyze and judge the meaning of words according to different cultural backgrounds
in combination with specific sentence meaning and context, to avoid readers mis-
understanding the meaning of words. Syntactic equivalence refers to translators
clarifying the source text’s stylistic style, language expression characteristics, and
language habits. Moreover, it is necessary to consider the target language’s ex-
pression and the reader’s reading habits, so that the syntactic cohesion can be
smoothly transformed. Discourse equivalence describes the translator paying at-
tention to the overall structure of the source text and the target text when trans-
lating.

Functional equivalence theory stresses that translation is effective and that the
target language is fluent and understandable [7]. This meets the requirements of
energy science and technology text translation, ensures the accuracy of the trans-
lation, and, at the same time, makes the target language fluent, which is beneficial
to the understanding of the target readers. Considering its consistency, functional

equivalence theory is suitable for guiding translation practice.

3. Features of the Text

With the in-depth development of economic globalization, countries are increas-
ingly connected. In order to achieve better and faster development, countries have
cooperated one after another. China is a truly resource-rich country with vast ter-
ritory and abundant resources. The total cultivated land area accounts for less
than 10% of the world’s cultivated land area but feeds nearly 22% of the world’s
population. Its mineral resources have become the primary source of disposable
energy, industrial raw materials, and agricultural means of production in all coun-
tries [8]. The emergence of terms in geological science and technology texts is
closely related.

The features of geological science and technology text are professionalism and
accuracy, conciseness and abbreviation, objectivity, and passivity, which require
translators not only to ensure the accuracy of the information conveyed but also
to consider the needs of the target readers [9]. In this text, in aspects of vocabulary,
its word-building methods are flexible and diverse, and the translator needs to
master geological English vocabulary skillfully. In terms of syntax, passive sen-
tences, nominalization structure, parallel structure, and multiple complex sen-
tences are used. In some aspects of discourse, the translator should mainly focus
on logic. This text has prominent features of scientific and technical texts, which

makes it challenging to translate.

4. Case Study

The geological science and technology text focuses on geology. It aims to convey
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information in professional and concise language to enable the target reader to
understand the meaning of the source text more clearly. Functional equivalence
theory emphasizes choosing the most suitable way to express semantics. It em-
phasizes the relationship between readers and translated texts so that readers can
understand the meaning of the source text clearly. Given this, this chapter chooses
Eugene Nina’s theory as the guiding theory to analyze the source text from lexical,

syntactic, and discourse aspects.

4.1. At Lexical Level

The geological science and technology text has the unique language characteristics
of geology. Moreover, in the English vocabulary of geology, there are few words
with pure geological meanings, and the meanings of most words are not uniform,
which influences translators’ translations. In this part, case studies will be con-
ducted from the perspectives of geological terms and abbreviations to deal with

the text and improve translation accuracy.

4.1.1. Translation of Terms
The geological science and technology text has prominent lexical features and
abundant terms. The text mainly describes the geological industry’s energy, min-
erals, topography, and geomorphology [10]. It has a single and precise meaning,
less ambiguity, strong irreplaceability, more uncommon words, and less use in
daily life. In the translation process, dictionaries and other tools must be used to
assist translation.

Example 1

ST: These families include the gabbro, norite, gabbro norite, troctolite, anor-
thosite, dolerite, and basalt.

TT: S RERRKE . K. RS BIKE . RS R ER
ZHE

Analysis: Many kinds of rock names are mentioned in this sentence, and some
rocks have many translation methods, so it is necessary to further determine and

gaichang
choose the appropriate translation methods. “Anorthosite” is translated as “#5 £
shi xié changydn gaichang shi
£ or “Bt K 7. “B5 K 7 consists of calcium-aluminosilicate hydrochloride,
xié changydn

and the color is white or gray. “&} % includes anorthose and deep color. “Dol-

hui i yan cll xudnydn hui i yéan cll xudn
erite” is translated as “WEZRA” or “HH X 47, “MELR A is a plutonic rock. “F %
yan xié

%7 is coarse-grained. Through the term online, make sure that translates as “#}
Example 2
ST: The core is generally nearly colorless to greenish-brown or yellowish-
brown.
TT: HHRPE R To B kst B i .

Analysis: In the sentence that mentions “core” As a noun, it is usually translated
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gud xin yéo didn

as “HL0 or EN” which refers to the core of apples or questions. However, it
can not be directly used here. Because this word belongs to the specialization of

yanxin
general vocabulary, it should be translated into geological English as “& 3" or
di hé
“Hif%” according to the context. In this way, the original meaning can be ex-
g Y g g

pressed more accurately, which aligns with geological English.

4.1.2. Translation of Abbreviations

Abbreviations are concise in form and frequently appear in geoscience literature.
The use of acronyms can improve the efficiency of expression and reading and
make the article more concise, which accords with putting readers first in func-
tional equivalence theory and fully considers the purpose of readers’ understand-
ing [4]. However, there is a lack of unified norms, and using abbreviations is con-
fusing. Misunderstanding abbreviations will cause ambiguity and even affect the
understanding of the whole article. Therefore, for the translation of abbreviations,
it is necessary to clarify their specific meanings according to the characteristics of
the geological science and technology text, the translation experience, and the
content of the text.

Example 1

ST: X-ray diffraction (XRD) is a conventional technique to pinpoint minerals
in a laboratory environment. It is an adaptable and nondestructive analytical tech-
nique to obtain detailed structural and phase information of materials quickly.
XRD is a significant device in mineralogy for identifying, quantifying, and char-
acterizing minerals in complex mineral assemblages.

TT: X SERATH (XRD)BIAR, (LI PG HEE ALy WAL E, — Rl S o
RITERIRE B T BOR - BEBOR BEDUE SR A P (K1 PR A0 S5 F AIAR 215 ) - XRD
TR TR BRI IR B AL A R OB

Analysis: In translation, abbreviations are sometimes omitted and used directly.
When abbreviations first appear, they should be translated into Chinese and
marked with abbreviations. When acronyms reappear, they can be used directly
to avoid translation repetition. By searching, the translator confirms in Baidu and
Bing dictionaries that XRD translates as ‘x%hfz;%% %hjL (XRD) %E;f(”

Example 2

ST: Iron stones and BIFs are the two forms of deposits that can be found
(BIFs).

TT: #F M4 REk 8 (Banded Iron Formations: — ' 35 3 7= iy T Jif %
2L (>5.4 1050 B B BRAL A TIRUE ) /e RS B R DL PR AP TR -

Analysis: BIFs is an acronym for Banded Iron Formations, which refers to ‘%2
%ﬁ%‘g%‘i%;ﬁo and means an iron-rich chemical sedimentary rock produced
mainly in the Precambrian (>540 million years). Because the word is professional
and challenging to understand, they must mark the full title of “Banded Iron For-
mations” when the translator translates it. It is necessary to use parenthetical notes

to facilitate the understanding of the target readers.
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4.2. At Syntactic Level

The geological science and technology text requires accurate and standardized
language expression, clear and strict logical structure, and objective and fair con-
tent statements. To meet these requirements, geological English syntactically uses
passive sentences, nominalized structures, parallel structures, and multiple com-
plex sentences. Translators must deal with passive, long and complex sentences in
this kind of translation practice. The translator combs out the grammatical struc-
ture of these sentences, clarifies the logical relations in the context, and uses func-
tional equivalence as a translation guide according to readers’ needs. Therefore,
this section will conduct case studies on passive structure and complex sentences

to deal with the text and determine the specific translation method.

4.2.1. Passive Structure
English sentence patterns usually use “subject + predicate verb”. The predicate
verb is usually changed into a passive voice when the subject is an object. In most
cases, geological English focuses on describing things and states and expressing
facts, processes, and results, so passive structures are often used [10]. Translators
should adopt flexible ways to change passive structures into impersonal or active
sentences according to the differences between English and Chinese sentence pat-
terns.

Example 1

ST: Chromite ores are usually assigned to one of the following two classes based
on the mode of occurrences, petrologic character, and tectonic setting of their host
rocks.

TT: WG EEE FCEMRHERIE T 5, SR BRI NP,

Analysis: This is a passive sentence. The translator uses conversion. Because
Chinese and English use passive sentences differently, English often uses passive
sentences, so it needs to be adjusted in Chinese translation. The translator thinks
this sentence’s active tense is more appropriate and concise. The translator

gé tié kuangtongchang beéi fen wéi gé tié kuangtongchang fén wéi

translates “E§4k § 1@ % #5947 into “65Ek § i /3 4” and puts the sub-
ject in the second sentence finally.

Example 2

ST: Grade of ore: Regarding the ore idea, it is important to remember that the
ore (or mineralization) has a grade, which is defined as the average concentration
of a valuable substance (e.g., gold or tin) in a sample or a mineral deposit.

TT: § A S0 A )& S, MPUREZ, HE SCRRE Bl
PR A i B 5T (40 < 508 BP0 JEE

Analysis: The translator uses adjustment. First, the passive form in the sentence
ding yi

is “is defined”. The “is defined” translates into “ % X.”. The passive sentence of

this sentence exists in the non-restrictive attributive clause and is guided by

“which” for further explanation. To make the sentence’s meaning express more

smoothly, which makes it easier for readers to understand directly, the translator

removes the subject of “which is defined as the average...”.
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4.2.2. Complex Sentences

Complex sentences are the key and difficult points in geological English. There
are many modifiers in complex sentences [11], so translators should pay attention
to the comprehensive application of various translation skills in translation. How-
ever, the translator should first thoroughly understand the source text and then
combine translation skills to translate the text based on their understanding of the
source text.

Example 1

ST: Hence, the term shear zone can be simply defined as a tabular zone where
strain is remarkably greater than in the surrounding rock.

TT: PRIk, BYU) AT ] g SO AR B KT Jo Rl A A R X 3

Analysis: First, this sentence should be translated not only as a complex
sentence but also to pay attention to the terminology. “Where strain is...” is
an attributive clause, and “where” modifies “a tabular zone” to indicate the
characteristics of the shear zone. The translator adjusts the order to achieve
functional equivalence by translating “a tabular zone” at the end of the sen-
tence.

Example 2

ST: Igneous, sedimentary, and metamorphic rocks are the three types of rocks
that express the basic processes that occur in the crust.

TT: KA DIRVE RIS R e 18 8l N TR = FfaE £ .

Analysis: The sentence contains two attributive clauses guided by “that”. First,
the translator uses division to find out that the backbone of the sentence is “Igne-
ous, sedimentary, and metamorphic rocks are the three types of rocks”. This
sentence has an SVP structure, and then the translator analyzes the clause further

by grasping the backbone. The first “that” modifies “the three types of rocks”. The
bidio da

meaning of “express” is “¥2JA”, in this sentence, it means to illustrate the basic

processes occurring in the Earth’s crust by showing different morphologies and

characteristics, so translating express to “/&”. The second modifies “the basic pro-

cesses”. When translating, the translator adjusts the word order of sentences ac-

cording to the differences between Chinese and English language habits.

4.3. At Discourse Level

The geological science and technology text features careful conception, concise
wording, clear levels, and outstanding emphasis in discourse. Therefore, while re-
alizing semantic equivalence in translation, the translator should not neglect the
whole text. Text is the final foothold of translation and an important link in judg-
ing the quality of translation.

Example 1

ST: Because they help in the separation of components from solution, boiling
and solubility are significant in the deposition of ores from hydrothermal fluids.

TT: BAKINIZENA BT W h 7 B oy, B LA HEs R it 76 24
T B HEE
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Analysis: The sentence tells the effect of hydrothermal movement. The source
language only explains the reason but not the result. In this sentence, there is a
causal relationship. Therefore, when translating the sentence, the translator
adopts amplification and translates it as “% ...... %j?l& ...... ” to indicate the causal
relationship.

Example 2

ST: The assumption of this concept is that mineral deposits will only form and
remain preserved where critical earth processes (geodynamic setting, lithosphere
architecture, fluid, ligand, and ore component reservoir(s), fluid flow drivers, and
pathways, depositional mechanisms, and post depositional processes) have oc-
curred in a spatial and temporal coincidence and that the occurrence of these crit-
ical processes can be recognized from mappable geological features expected to
reappear.

TT: MRS, REEMBRCRIZZ) RS B A g i A
BEAARE 47 B 2 VAR B R B R B A A L ORI AT O s 1 A ) (Y
AR A AR AE RSB, T RA ST RIF R TR, T XL 50
LR A AR H 5 RTINS A R A

Analysis: In this sentence, there is no apparent cohesion mark in the source

text. However, when translating into Chinese, the translator adds conjunctions to
zhi

make it more logical and coherent. Chinese grammar requires a conjunction “ =

you

' (used to explain the conditions) to indicate conditions for forming the mineral
cai

deposits. “7” is also needed to indicate the result of mineral deposits.

5. Conclusions

Guided by the functional equivalence theory, various translation techniques are
employed to solve the problems encountered in the translation process at the lex-
icon, syntax, and discourse levels. On the lexical level, please pay attention to
terms and combine them with the specific context to determine the general vo-
cabulary around the context. The translator uses parenthetical notes to solve ab-
breviations. On the syntactic level, adjustment and conversion can be used in pas-
sive sentences. For complex sentences, division can be chosen. On the discourse
level, amplification is applied to achieve discourse coherence. In this way, the
quality of the translation can be improved, and the translation can extract the
original information better and more accurately to convey it to the target readers
more rigorously and objectively.

The small sample size limits the scope of this study. In future research, the au-
thor will expand the selection range of research samples to enhance the generali-
zability and reliability of the findings. Additionally, the author will explore inte-
grating more advanced translation theories and technological approaches to con-
duct deeper analyses of complex issues in translation practice, thereby providing
more comprehensive and actionable strategy recommendations for improving

translation quality.
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