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1 Task Description

In this report, the translation of two environmental science academic articles is recorded.
In chapter 1, the translator gives a brief introduction to the translation project as well as the

objects and significance of the report.
1.1 Brief Description of the Project

Microplastic is a growing threat to human. Scientists have found the existence of
microplastics in human lungs and blood (Leslie et al., 2022; Jenner et al., 2022) . It is
necessary to translate relevant articles to protect human health. The source texts include two
articles which focus on environmental pollution and the effects on ecosystems and human
health published on Environmental Pollution and Marine Pollution Bulletin. The first article
is mainly written by Natasha Klasios from the University of Toronto, Canada and her
supervisor Chelsea M. Rochman, a native of Tucson, Arizona from USA. Their research
seeks to understand the sources, fate and ecological implications of anthropogenic pollutants
in freshwater and marine ecosystems. The second one is mainly written by S.Webb and Sally
Gaw from University of Canterbury. The research in their environmental chemistry group,
which is interdisciplinary and collaborative, focuses on the fate and behavior of contaminants
in the environment including human exposure to contaminants. All of these authors are
English-speaking researchers showing great interest in environmental science.

“Microplastics and Other Anthropogenic Particles are Prevalent in Mussels from San
Francisco Bay, and Show No Correlation with PAHs” is an article focusing on microplastic
pollution in San Francisco Bay by using bivalves as bioindicators. And the second one
“Microplastics in the New Zealand Green Lipped Mussel Perna canaliculus” is an article
focusing on microplastic pollution of a kind of economic ocean animal in New Zealand. Just
like any other formal articles, five main parts are included in these two articles. In the abstract,
the general content of the text is presented, including background information, the main
arguments, research methods and findings, all of which are served as a glimpse of the full
text. The introduction gives us a basic picture of marine microplastic pollution and the
experimental object of the papers, bivalves, is also presented. The third part introduces the

experimental methods. In the results and discussion part, data collected are analyzed from



different perspectives. The conclusion serving as the last part briefly summarizes the final
results of the whole paper.

As academic papers, they both reflect typical characteristics of scientific and
technological text: (1) Numerous long sentences; (2) Frequently using the passive voice; (3)
Plenty of terminologies (#%%, 2007) . Accuracy is of the utmost importance in scientific
translation while avoiding the translationese that originates from stiff translation is also a
basic requirement for translators when translating (ZEFYE, 2014) .

The intended readers of these articles can be university students majoring in
environmental science or researchers working in institutes or universities. To better meet the
requirements in the process of translation, functional equivalence is adopted as guidance

when translating.

1.2 Objects of the Report

This report records the whole translation process of the translator. Guided by functional
equivalence, several cases are chosen and analyzed from three levels including lexical level,
syntactic level and textual level. This report aims to record the problems that the translator
faced in the process of translation and to summarize translation skills as guidance for further

environmental science translation.

1.3 Significance of the Report.

This report can act as a supplement to previous studies on sci-tech text translation.
Although a lot of dissertations discussing sci-tech text translation have been found, there are
few discussions on translation in the microplastic area. Reports on the topic of microplastic
interpretation are also found, while there’s a lack of research on written translation.

The guiding role of functional equivalence theory in microplastic-pollution-related text
translating is presented in this report. Some of the target texts translated by the author of this
report under the guidance of functional equivalence theory are selected and analyzed.
Moreover, the author manages to summarize several translation methods that could be helpful
when translating environmental science academic papers at lexical, syntactic and textual
level, which acts as guidance for further translation practice in the area of microplastic

pollution.



2 Process Description

In this part, detailed information of the translation project is introduced, including term
base establishing, translating tools, previous studies on microplastic translation and theory
introduction. At the same time, efforts in post-translation process are also described in order

to pursue a better quality of the project in revising the translated text.

2.1 Translation Preparations

As the old saying goes, “It is the first step that costs troublesome”. Preparation is of
great importance in the whole process of a translation project and is indispensable for every
translator. A translator should make sure that everything is well prepared before he launches
the translation project officially. Only when he finishes preparing can he focus on translating
the source text.

2.1.1 The Establishment of Term Base

For terminology consistency reasons, the translator chooses to use an online term
management software called “LingoSail TermBox”, which has the advantage that the same
content will not be translated twice so it saves the translator's workload greatly. When
establishing the term base, the translator uses LingoSail TermBox to create an initial version.
After that, the term base is revised and expanded based on the initial version after the
translator himself reads a wide variety of parallel texts. By opening the term base list in
Trados, the system automatically identifies which terms are defined in the text and gives a
standard translation, which effectively maintain consistency and accuracy of terminology.
The term base is shown in appendix B.

2.1.2 Translation Tools

The rapid development of modern technology leads to higher efficiency in working.
With the help of computer-aided translation software, translators spend less time on adjusting
format and so on, which helps them focus more on translation. In the translation project, the
translator uses SDL Trados Studio 2019. Trados can export the translation with the
corresponding format and layout to meet the requirements of diversified forms of translation.
If the translation is done manually, the translator needs to check whether the format of the

translation is consistent with the original, which takes a lot of time and efforts.



While preparing, the translator has purchased or borrowed a number of dictionaries for
looking up words including The English-Chinese Dictionary and New Century Chinese-
English Dictionary. At the same time, online tools are utilized for word searching, including
DictAll and CNKI dictionary. Besides, CNKI, Elsevier and other academic websites are also
used to download parallel texts, all of which are conducive to giving the translator a better
understanding of microplastic pollution.

2.1.3 Previous Studies on Environmental Science Translation

Several pieces of research are found on environmental science translation. Most
research focuses on term translation or popular text translation.

Hu Chang (2003) discussed environmental science term translation, but the terms
mentioned in the article can be seen more often in popular books but not in academic papers.
Tao Ling (2016) investigated the back translation of environmental science terms in
Chinese-English translation, and the result shows that sometimes translators turn to literal
translation unconsciously in term translation. It resulted in a term non-correspondence
between the source term in English and the translated term although the translated one seems
reasonable at the first glance, indicating that several factors should be taken into
consideration in the translation process. Hu Weiwei (2018) categorized environmental
engineering terms into five types and summarized suitable methods in the translation process
respectively, which are useful too in the translation of terms in environmental science. At the
same time, he attached great importance to lifelong learning since new terms in the area of
environment have been emerging constantly. Guo Dan (2019) discussed the translation of
environmental science-related texts with the help of the translation shifts theory of Catford,
and Zheng Hao (2020) discussed the translation of a text related to urban environmental
governance based on Nida’s functional equivalence theory. Their discussions on
environmental science translation hit the spot, but an inappropriate abbreviation appears in
both of their dissertations. They explain EST as Ecological Science and Technology and
English for Science and Technology. In the area of environmental science, EST should be
explained as Environmental Science and Technology, which is the name of a famous journal.
Otherwise, it may lead to a huge misunderstanding when researchers or students majoring in

environmental science read these dissertations.



In terms of text type, academic paper translation in environmental science can be hardly
found. Most of the source texts are popular environmental books in environmental science.
Popular environmental books mainly introduce the environmental status to the readers or
discuss environmental issues from a social perspective. These texts aim to arouse the
awareness of environmental protection in public, and the translator translated them into
Chinese in order to let more Chinese people have a sense of environmental protection in their
minds. The themes of these texts are of high varieties, such as environmental history of
developed countries, policy discussions from social perspective and documentary text (i1
fff, 2020; &, 2020; MEAEE, 20205 ARSCZ, 20205 MRS, 2019; WK,
2019) .

Therefore, it can be seen that most of the articles focus on term translation or popular
text translation in the environmental science area. Hence, there’s a blank space in the research
of professional English-Chinese translation in environmental science.

2.1.4 Functional Equivalence: An Introduction

The term “functional equivalence” is modified from Eugene A. Nida’s previous theory
“dynamic equivalence”. The concept of dynamic equivalence was put forward for the first
time in his book Toward a Science of Translating (Jui#£:¥%, 2006) . The definition of
dynamic equivalence translation can be described as “the closest natural equivalent to the
source-language message” ( Nida, 2004 ) . By changing “dynamic equivalence” into
“functional equivalence” , it aims to eliminate misunderstandings of dynamic equivalence
and stress the communicative function of translation in his book From One Language to
Another (I}F1°F, 1987) .

In the functional equivalence theory, two forms of equivalence are introduced, including
formal equivalence and functional equivalence (Nida et al., 2004) . At the same time, the
response of the receptors to the translated message is focused. Their response must then be
compared with the responses of the readers of the original text (Nida et al., 2004) . One of
the most distinctive features of translation is that it tends to satisfy the receptivity of the
readers of target language more than creation (#m]fE, 2007) . In Nida’s book named
language, culture and translating, Nida points out that “Both language and culture are always
in the process of change.” Therefore, in the process of translation, factors beyond the
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language should also be taken into account while paying attention to the language (54,
2001) . Therefore, more attention should be paid to the form and style while the translator
trying to reproduce the information of the source language more accurately.

As for the translation practice, the translator should try to reproduce the same response
in the target readers as source text readers. Accuracy and fluency cannot be ignored in the
target text in order to convey the meaning of the source text precisely, which is in line with

the requirements of environmental science translation.
2.2 Quality Control

Proofreading after finishing the translation is an essential step for the translation project
towards a higher quality of the text. Although the best translation never exists, we can still
carefully polish the translation by proofreading ( XI| 3. %, 2018 ) . Only after being
proofread by people who have a thorough study of translation or students majoring in
environmental science, can the translator improve the readability of the translation.

2.2.1 Proofreading by the Translator

Translator himself is the first person who revises the translated text. It should be
carefully polished before being proofread by students who major in environmental science
and handing it to the supervisor. The translation of several terms is revised, and a number of
sentences are adjusted to eliminate translationese. Through these efforts, the translated text
looks more like an academic paper written in Chinese than any other style. Mistakes or errors
in grammar and logic are also corrected through careful polishing. A lot of time is spent on
proofreading.

2.2.2 Proofreading by the Environmental Science Undergraduates and Masters

The potential readers of this translated text are undergraduates and masters majoring in
environmental science. Since the translator majored in environmental science during his
undergraduate period, it is better to present the text to those who are studying this subject
right now. As beginners, undergraduates need to learn knowledge from some basic research
in environmental science in a relatively short time with fluent texts that are easy to be
understood. Therefore, a number of comments about sentence fluency and readability could

be received from undergraduates. In terms of masters, they have a deeper understanding of



environmental science area than undergraduates. Since then, they would be asked if the
translation was accurate enough. Only if both of them are satisfied with the translated text
can it be considered an excellent one.
2.2.3 Proofreading by the Supervisor

The manuscript is finally presented to the supervisor after being revised by other people
shown above. As a teacher specializing in translation, the supervisor has a wealth of
knowledge in translation. He can give comments on the revision of the translation from the
linguistic, grammatical and other aspects. Based on these comments, the translator launched

a new round of improving the translation.

2.3 Thesis Schedule

As shown below, a schedule has been made out before the thesis proposal, which will

be strictly followed by the author in the next few months.

Tab. 1 Thesis Schedule

Deadlines Missions
July 1%, 2021 Start to write the report.
August 1% t, 2021 Hand in the 1st draft to the supervisor.

Receive comments from the supervisor and revise the
September 1%, 2021
report.

October 7%, 2021 Hand in the 2nd draft to the supervisor.
Receive comments from the supervisor and revise the
November 1%, 2021
report.
December 1%, 2021 Hand in the 3rd draft to the supervisor.

Receive comments from the supervisor and revise the
January 1%, 2022

report.
February 1%, 2022 Hand in the 4th draft to the supervisor.
March 1%, 2022 Get ready for the thesis defense.




3 Case Analysis

Translation is a process of solving problems encountered. Only if the translator has a
certain amount of knowledge in the relevant disciplines and excellent language skills, aims
to strive for excellence in translation quality, could he solve those problems successfully and
be considered as a qualified translator rather than an eligible one (3¢ A%, 2020) . To
reach this goal in the process of translation, the translator should choose a translation theory
as a criteria to guide and judge his translation. Just as the old saying goes, all roads lead to
Rome. A proper and suitable theoretical basis is of great importance. After comparing and
considering carefully, the translator finally chooses functional equivalence theory as a
guidance for the coming translation project. Translation is not a simple transformation, and
the importance of translation methods in the process of translation is self-evident (7 [F 3,
2000) . Meanwhile, a translator should master relevant translation skills that are of high
efficiency in sci-tech text translation (10§, 2017) . In chapter 3, several problems
encountered at lexical, syntactic and textual levels are recorded, discussed and solved under

the guidance of functional equivalence theory by choosing corresponding translation skills.

3.1 Translation Strategies Based on Lexical Equivalence

Word, as the basic unit of language, affects the comprehension of the whole text. In the
process of translation, the translator tries to find the closest equivalent in the target language.
However, it is difficult to achieve a perfect translation since “no translation is ever completely
equivalent” (Nida, 2001) . Feasibly, translators may use their translation skills to find
words that can make the readers of the translated text have the same response as the readers
of the original text.

3.1.1 Literal Translation and Free Translation

There are many technical terms in scientific and technical translation, and compound
words are one kind of them. Mostly, literal translation is adopted in the translation of
compound words (F5 755, 2014) . But in some cases, the meaning of any isolated word
may be uncertain, so it must be in a specific context so that its meaning becomes clearer and
more stable (Z£ifFE, 2004) . For words that are polysemous, the meaning of them should

be determined based on the discipline background and the overall understanding of the



context in the translator’s mind (XJH{Z<, 2001) . Here are some examples:

Example 1:

ST: This finding may explain the differences observed between beach sediment samples
and green lipped mussels as well as the low abundance of microplastics isolated from the
mussels.

TT: X RILAT CASEREAL i METURR IR AN 25 e DURE AR 22 18] WL 21 (R i 2 R
BZES, LG Db o & i RS B AR R A

Green lipped mussel is a popular edible seafood from New Zealand, whose scientific
name is Perna canaliculus. Domestication is not a must when literal translation can realize
the extension and connotation of the text (Nida, 2004) . In example 1, “green lipped
mussels” is composed with the form of ““adjective + noun”, which is a usual way to name
animals and plants (JEEAS, 2011) . “green” determines the color of the “mussel”, which
is the core word of the compound word. In the source text, “lip”, a word to describe a part of
the human body, is used to describe the shape of the core word in its past participle form.
Through literally translating adjectives into “4f” and “J&”, we can convey the meaning of
the word accurately to the intended readers and make the translation as vivid as the source
text at the same time, making it easier to be understood by the readers (B2 15, 2003) .
Therefore, a better equivalence is achieved both in form and style through literal translation
in the process of translation.

Example 2:

ST: Using KnowlItAll software, spectra were matched to commercial libraries from Bio-
Rad, HORIBA and Sigma Aldrich, and in-house libraries ‘SLoPP’ and ‘SLoPP-E’ (Munno et
al., 2020).

TT: M KnowlItAll Yo il @b 4, KA 26K 5 Bio-Rad. HORIBA.
Sigma Aldrich 78G5 EE, LA N &+ 2 O61E & SloPP A1 SLoPP-E #4TIULEL (Munno
et al., 2020),

Context plays an important role in translation. As a text in environmental science,
careful consideration is needed in term translation. In example 2, literal translation is
inappropriate when translating “libraries” because a lot of common words in our daily life
are widely used in the professional field but with other meanings. At first, the translator looks

9



up the word in the dictionary called the English-Chinese Dictionary, but the 9 results found
are all inappropriate including “K| 157> and “Jif 15", etc. After consulting the dictionary, the
translator translates it into “#{#& &= for the first time. This version achieves formal
equivalence, but the meaning of the text is not reproduced truly. “There are, however, some
words that never get into a dictionary, for example...rapidly evolving technical terms of
science...For translators, encyclopedias are often much more helpful than dictionaries”
(Nida, 2001) . Based on this, the translator turns to websites to search for better translation
after finding the translation result is not smooth enough. After browsing the official website
of Wiley Science Solutions, the translator finds the closest natural equivalent in Chinese,
which is, “$7 2 1% . Through free translation, the intended readers can understand the
meaning of the word, and the translation reproduces the information of the source language
from meaning to style in the most appropriate, natural and equivalent language.
3.1.2 Amplification and Omission

In order to better convey the message, in some cases, words need to be added or omitted
in the translation. However, regardless of whether amplification or omission is adopted, the
basic principle is that the meaning of the words should not be inaccurate or missing when
translating. Here are some examples:

Example 3:

ST: In addition, approximately 100 individual bivalves from the transplant and river
sites were collected and analyzed for PAHs at SGS AXYS (Sidney, Canada).

TT: tb4h, FATAFRIEFERTFA S 7KL 100 AXGE WSS, FRREFEahE
IR S0 E bR AL SGS AXYS AT Z M 7 7.

Sometimes adding word is necessary in the process of translation in order to facilitate
readers’ understanding. In the example above, if the sentence is translated as “It4b, FAl]
MIRFEFEA I AR 7R 100 RXGE WRAME, IR RE ik 2N KRB e )
SGS AXYS #ATZ AT 450 #717, the readers cannot understand the true meaning of SGS
AXYS without searching on the internet. Actually, SGS AXYS, its previous name is AXYS
before being purchased by an international third-party institute called Societe Generale de
Surveillance S.A. (SGS), which is a company specialized in analyzing Persistent Organic
Pollutants (POPs) and Contaminants of Emerging Concern (CEC). Currently, the translated

10



text achieves formal equivalence, but still needs to be revised. By adding ““[E FrAa Ml H1#)”,
the target text is explicit, and readers do not need to spend extra time on searching irrelevant
information online. At the same time, the translated sentence does not look redundant after
adding “[E FRA ML, After making some changes moderately, the translator reaches the
goal of making the core of the experimental procedure faster and easier for readers to
understand, while also reducing the time they spend on searching for unnecessary
information. The meaning of the translation is close to the original text so that functional
equivalence is successfully realized.

Example 4:

ST: Each digested sample was then poured through a 125 1 m stainless steel sieve and
the contents were transferred into a clean polypropylene jar.

TT: WG IR LR 125 wm BN, KN EVER 2 HFRRN
Ko o

In the example presented, it is a typical passive sentence. In the section of methodology
in an academic article, differences can be found in the experimental procedure introduction.
In the source text, the sentence is more like a description of the whole experiment from the
third person perspective. Since then, “each” is used by the source text author. The translator
first translated it into “V¥ i f& B4 —ANFE Sl I FLAR A 125 wm BB, HAEY
B2 TR E NS, which is rigid and lacks readability. After reading several
parallel texts, the translator finds out that the way of recording the experimental process in
Chinese is like recording the complete processing steps of a sample by the experimenter from
the first-person perspective. As a result, “each” is omitted in the translated text, which not
only conforms to the Chinese expression habit, but also fully shows the professionalism of
academic papers. Functional equivalence focuses on the reader’s response. Through adopting
omission, the readers of the translated text can reach a level of understanding just as the
readers of the original text, achieving functional equivalence.
3.1.3 Conversion

Normalization and passive sentences are abundant in English academic papers (I3,
2014) . Nominalization is concise and well organized, allowing more information to be
written in one sentence and making the logical relationship of the sentence clearer and more

11



detailed ( Z= 5 4%, 2002) . Verbs dominate Chinese sentences, while in English
sentences, nouns dominate especially in scientific English, where nominalization is
extremely common (#{% %%, 2002) . Since then, when translating them into Chinese,
conversion at lexical level is needed in order to make sentences smooth. Meanwhile, it can’t
be ignored that when using nominalization, the responses of the reader should be the same
like reading the original text and can’t change with part of speech (g, 2007) . Here
are some examples:

Example 5:

ST: The widespread ingestion of microplastics by animals globally has led many to
worry about the risks microplastics pose to populations and communities (Wright et al., 2013;
Galloway et al., 2017).

TT: EERUENE KESIBN THEERL, A2 NIRRT A4 X
FEAE R U (Wright et al., 2013; Galloway et al., 2017).

Noun verbalization is common in E-C translation. Nouns are widely used as subject,
object, predicate, appositive, attributive and adverbial in English ( £ 3, 2006) . If
conversion is not applied, the translated text would be “Zh¥ITERIE Rl LI 2 TRAE
2 NFHO R N A AN X 72 A 1 XU, which seems a little strange to read. It sounds
weird in the proofreading because translationese occurs in the target text. Therefore,
conversion is applied to eliminate the translationese by converting part of speech of
“ingestion” from noun to verb, which would make the sentence fluent and smooth in Chinese.
At the same time, it helps to reach the goal of reproducing the closest natural equivalent of
the source language in the target language.

Example 6:

ST: Raman spectroscopy was used to chemically identify suspected microplastics
(Xplora Plus; Horiba Scientific with LabSpec 6 software, see SI 1.2 for instrument settings).

TT: >R i 20 1 328 0 BE 0L 28 ) B 46 5% B2 (W 4« Horiba B} 5 b 5
XploRA Plus B fe B 4= H BN H 2061, JGilE i ft: LabSpec 6, {X@RBCE: WAk
A EL1.2).

In this example, translating without conversion is also inappropriate. “chemically” is an
adverb. At the first time, the translator didn’t change the part of speech. If the part of speech

12



of “chemically” is not converted, the sentence will be translated into“% F i = ¢ 14k 2

VU B LR R i 43, which achieves formal equivalence only but sounds extremely
strange in Chinese. Before using conversion, the translator adjusts the translated text above
to “K 7 & AL 2 TR A B BL ) B3 in the first place, trying to keep
the part of speech unchanged. But after reading parallel texts, the translator finds that such
expression is uncommon in environmental professional Chinese. Therefore, conversion is
applied after careful consideration. By converting “chemically”, an adverb, into a noun “4t,
52437, the translated text with natural expressions meets the common sentence pattern in

Chinese, which achieves functional equivalence.
3.2 Translation Strategies Based on Syntactic Equivalence

Scientific English usually uses a large number of long sentences to objectively describe
and accurately convey something that happens or occurs in the world of science to explain a
scientific term or to describe a process (=¥, 2012) . The sentences are long and
complex in scientific English. In the translation of long and complex sentences, the translator
should have an in-depth understanding of the meaning of the original text, and then translate
it accurately according to the characteristics of the Chinese syntax without being excessively
constrained by the structure of the original text (JEp(hS, 2011) .
3.2.1 Translating Passive Sentence into Non-subject One

Passive sentences are common in English, especially in an academic paper (% FF4%,
2020) . However, there are distinctive differences between Chinese and English. Therefore,
when translating scientific texts, the translator should translate them properly by turning them
into sentences without a subject. Here are some examples:

Example 7:

ST: The mussel samples were blank corrected by colour-category combination, which
was an average of the three lab blanks collected during mussel extraction.

TT: Bt DR BUL AR iR AR = A SLI0 = 2 B REA R IME, G- Rn 4G
X DURE i i2E4T 28 AR AE

The sentence which has a typical sentence pattern in academic papers shown above

describes the value in the correction process. The sentence trunk is “The mussel samples were
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blank corrected by...”, and the omitted doer is “Z56 A\ 71”. Preserving the passive sentence
pattern is inappropriate in most cases because Chinese expression habits are human-centered.
For example, if the translator translate “The mussel samples were blank corrected” directly
into “Nlfi DLFE § 4 2% A #Z 1IE™, it does not in accordance with the Chinese language style. In
most cases, passive sentence is often used to describe bad things. Meanwhile, if the translator
translate it into an active sentence by adding the doer, the translated text would be “SZ56 A
UG DURE 3t 4T 25 AR IE . This version may seem to be appropriate, but in an academic
article the sentence should be objective in most cases so that we should not add a doer in a
sentence unless it is necessary. Therefore, the sentence is finally revised into a non-subject
sentence like “XJf DUFE & 3E4T 2% L 1E”. Finally, the translated text conveys the meaning
of the source text successfully with high fluency, accuracy and readability, having similar
functions to each other.

Example 8:

ST: To accurately compare accumulation rates between residents and transplants,
transplants would need to be deployed at sites that residents inhabit and be collected
simultaneously, and the same species of bivalve should be used.

TT: e LA G DUARS ARG DL RO ORIAR S0, N A2 G DB A 4
MG DUROR S, ELI DL RN 24—, IR EAT R

This is a sentence describing how to increase experimental persuasiveness in the
discussion part. The sentence trunk is “transplants would need to be deployed at...”, and the
doer omitted in the trunk is “SZ4% A 53”. There are three passive voices in the sentence,
including “be deployed”, “be collected” and “be used”. The translator translated it into “A
AED E A ML DUATAS ARG DL SoRi A R, BT 78 N 5 A [R) — st A ) i DL
Pz R AE NG DL A G DU 2, FE RIS 3E1T SR> for the first time, which is
an active sentence. The original text is a passive sentence in a subjunctive mood, introducing
the requirements in the sample processing. In this circumstance, the translator can translate
it into a non-subject sentence or translate it through literal translation or adjusting the word
sequence ({H BBHFKSE, 2012) . At the same time, when a passive sentence in English does
not need to specify the doer, a non-subject sentence can be adopted while translating it into

Chinese (fHf B5M%E, 2012) . Finally, the translator translates it again into a non-subject
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sentence based on two viewpoints above, which has been shown above in TT already.
Moreover, through comparison of the two versions, the translator finds that even if the
sentence is a non-subject one, smoothness is retained as well. Therefore, adding the doer is
not a must when there is no need to tell the readers the agent of the sentence (fif =7,
2009) . Languages can be different in grammar, but they should have the same function.
Therefore, the second version is adopted. At the same time, “used” is omitted to ensure
convey the complete meaning of the translation since there are too many verbs in the sentence
and to achieve functional equivalence.
3.2.2 Division and Combination

In English, many layers of meaning can be usually contained in a single sentence. Such
long sentences are usually difficult to express fluently in one Chinese sentence. Therefore,
the translator needs to divide the meaning of the sentence and express it in several Chinese
short sentences. If the English sentences are short and simple, and there is a connection
between them, the translator can try to connect them in logical order, chronological order, etc.
Here are some examples:

Example 9:

ST: Because microplastics can sorb PAHs, and thus may act as a source of these
chemicals upon ingestion, transplant mussels and resident clams were also analyzed for PAHs.

TT: B R BEM it 22 38 75 12 (polycyclic aromatic hydrocarbons, PAHs), TG U1 AldG
R o P R, R 2 I T R AT BE S BEE OB RN YA A . BT R
A SEIG AL HE G DUANAS sl i o 1 22 30 05 ke & 2tk AT 1 I E

This is a long sentence that is organized logically to explain the reason why PAHs is
also analyzed in the experiment. Two adverbial clauses are contained. To translate it, the
translator divides the sentence into three parts:

1. Microplastics can sorb PAHs.

2. Microplastics may act as a source of these chemicals (PAHs) upon ingestion.

3. Transplant mussels and resident clams were also analyzed for PAHs.

This division is based on meaning groups of the sentence. The first and the second
sentences give a background information of microplastic about its chemical and biological
characters. The third sentence is a result, which is inferred from the previous two sentences.
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In English, sentence dividing is based on the completeness of grammar, while in Chinese it
is based on the completeness of meaning ({# 5 K%, 2012) . Based on the logical
meaning, part 1 and part 2 can be combined together, but part 3 should be translated separately.
Then, these three sentences were translated into two fluent Chinese sentences by connecting
them with logical words. At the same time, to explain the inner logic clearer, an argument
TG DUATS IR X 245 BB kL is added, which is inferred from the word “ingestion”. By
dividing the experimental process into three parts and translating the long sentence into two
short sentences, the translated text reproduces the information of the source language from
meaning to style in the most appropriate, natural and equivalent language, and it becomes
easier for intended readers to understand the original text.

Example 10:

ST: The length and width of each bivalve, in the shell, was measured. The shells were
then rinsed with reverse osmosis (RO) filtered water before opening.

TT: & & ARG IR TN AR S G, T RiZiES KGRI, R
Jat .

Example 10 includes two sentences that describe the experimental operation process.
They are sequential operation procedures in the sample dissection. At the first time the
translator translates them separately, and the translation is “X 45 H XU5% U1 2R 1) 58 N AR AN
PR SE AT T M &> and “H % 35 3E i 38 KIE ¥ 34 5% J5 JF 58, Although formal
equivalence is achieved, these two sentences are not fluent enough when reading them
together. At the same time, these two sentences fail to convey the original meaning and style
of the source text. In scientific translation, the translator can adjust the division of sentence
based on the stages of experimental operation ({5 k%%, 2012) . So the translator tries
to combine them with “bivalve” as the subject shown above. When these two sentences are
combined, the meaning is more coherent and the experimental steps can be explained to the
potential reader in a more concise, straightforward and clearer manner than in the separated
translation above, expressing the source language information more truly and accurately.
3.2.3 Reconstruction

English sentences are tree-shaped, while Chinese are linear. In English, modifiers,
qualifiers, etc., are attached to the trunk. In English-Chinese translation, several verb
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constructions can be used to build a linear structure. Meanwhile, when expressing complex
meanings, we should introduce them step by step in a logical sequence of time or events,
forming a linear structure. Here are some examples:

Example 11:

ST: Suspected anthropogenic microparticles observed were removed from the filter and
placed onto double-sided sticky tape mounted on transparent paper.

TT: #Es—TKEAR, W EXCHRL, R RSN 9 RIURL A 8 52 4% 21 XL
1)

Example 11 describes the process of transferring the samples. “observed” serves as an
attributive to modify the subject “suspected anthropogenic microparticles”, and “mounted
on transparent paper” serves as an attributive to modify the object “double-sided sticky tape”.
Two prepositional phrases, “from the filter” and “placed onto ... paper”, are used as
adverbials to modify two predicates, “removed” and “placed” in this sentence. Based on the
analysis above, the sentence is literally translated into X %% 21| (1 5E AL N AHHCKE M
Webr 2, FFAENS7EE B4R LU AR Lo . After proofreading, the translator finds
that the core meaning of the sentence is placed at the beginning of the translated text.
Basically, in Chinese expressions, important information is presented at the end of a sentence
in most circumstances; while in English, it is presented at the beginning. This principle should
be obeyed without exception in environmental science translation as well. In this case, the
meaning of the attributive “mounted on transparent paper” and the meaning of the adverbial
“placed onto ... paper” both imply that paper should be prepared in advance before the
experiment, and these two clauses are not the core of this sentence. Therefore, in the process
of reconstructing, they are placed at the beginning of the sentence; while “suspected
anthropogenic microparticles...were removed” is placed at the end of the target text, serving
as the last core step of this experimental operation. Through reconstruction, the translator
adjusts the form of the source text to transfer the meaning of the source text based on the
operation sequence, taking full account of readers’ understanding of the translation, enabling
intended readers to get familiar with basic sample processing better.

Example 12:

ST: Fibers were likely the most dominant morphology observed in bivalves because
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their high aspect ratio allows for easy ingestion, but more difficult egestion compared to other
morphologies (Ward et al., 2019).

TTA 4R KRAR LU R, o 8 NFE e, JF e 5 AR SR 2R
b, SEMEMIARAHEH . Bk, 24T B2 X KAk N i £ 1) 2B (Ward et al.,
2019).

Example 12 introduces a conclusion cited from other researchers from the original text
by the author. “observed in bivalves” serves as an attributive to modify the object “the most
dominant morphology”. “Fibers...in bivalves” is followed by “because their...other
morphologies”, which is an adverbial clause of reason. In the adverbial presented above,
“compared to other morphologies” serves as an adverbial to modify the object “more difficult
egestion”. As a sentence in an academic paper, it requires equivalence in content, information
and form as much as possible in the translated text, so as to achieve functional
equivalence. This is a sentence focusing on logical reasoning so that in Chinese, grounds of
argument should be presented in the first place. In terms of sentence structure, using long
sentences with complex structures is an important feature of technical English, which aims
to express numerous concepts and to make the sentences logical and compact. While
translating these sentences, the translator can translate them step by step in a logical order

(fH B MEE, 2012) . Since that, the translator refines two grounds of argument from the
adverbial “because their...other morphologies”, and translates them first based on logical
order. They are followed by the final deduction in the next sentence divided by the translator
himself. After reconstruction based on the translator’s understanding of the logic of the
sentence implicitly reflected in its structure, the translated text is presented to the intended
readers in an accurate manner with a linear logical order. In this way, the target text can
convey the original meaning of the source text through reconstruction so as to achieve

functional equivalence to the most extend.

3.3 Translation Strategies Based on Textual Equivalence

Logical relationships between components of the English language are usually
expressed through explicit logical conjunctions (ZE{EZ 45, 2009) . But sometimes the

logical relationships between English language components are also implicit in the deep

18



semantic structure. In scientific English, implicit logical relations may exist at all levels of
language, from words to chapters. In the process of translation, the translator needs to clarify
these implicit logical relations and make them explicit in the translation with the help of
logical analysis, so as to make the translation clearer ([4F+4¢, 2015) .

Example 13:

ST: Samplers were asked to sample 12 P. canaliculus of a minimum of 50 mm in length
from a similar tidal level. They were asked to avoid exposure to plastics during sampling,
and to provide the GPS coordinates of the sample location.

TT: AL RRAEF NRARIE K AL R AR 12 MREE R DOy 50 ZAKR B4R
Dlo FESCHIE], XECRAEE ARERAREERL, AN I EE R BERAE KU GPS AR FR .

Example 14:

ST: These preliminary results indicate that further assessment of microplastic
contamination of New Zealand coastal environments is warranted. Further work should
compare microplastic contamination of filter feeding shellfish as well as sediment dwelling
organisms including polychaetes and mud eating gastropods such as Amphibola.

TT: LIRBTFTEE AR, X 37 00 2 Wb 5 B R e 15 LT et — B 1Pk 2
T ER . IR H, T REVRAL B EC IR R g 1k DL DA A A Gt
B35 2 BIA DI IIRSE S I8 2 KA.

While translating, it is necessary to carefully analyze the various relationships in the
original sentences like logical coherence, and then adopt strategies such as copying, changing,
adding and deleting according to the Chinese language habits. When dealing with the logical
coherence between sentences, it is easy to occur translationese in the target text through literal
translation. In example 13, "they" in the second sentence refers to the "sampler" in the first
sentence. If it is translated into “ftf[]” literally, the translated text is repetitive and tedious,
and the original meaning is not conveyed accurately. By translating "they" into “IX ¥R A¥
#> , the translator not only echoes the content of the original text, but also better conveys
the meaning. In example 14, “These preliminary results” is translated into “_ IR fiff 55 45
instead of “IXLEMFFTLER” in order to echo the previous paragraph that introduces a lot
of research findings from different scholars. At the same time “Ff H.” is added in the
translated text in the second sentence to reflect the progressive relationship with the first
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sentence, since the object of the experiment described in the first sentence has been further
clarified in the second sentence. At the same time, it makes the target readers have nearly the
same reaction while reading. By transferring the information analyzed from the source text
to the target text, the sentences are organized logically with stronger connections, which helps
the translator better convey the original meaning of the source text. What’s far more important
is that it also helps the translator construct and output a translation, which conforms to the

Chinese expression habit and meets the logical requirements of translation as well.
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4 Task Assessment

Task assessment is an indispensable part in the translation project, otherwise the quality
of the translation may not be guaranteed and the practical value cannot be revealed. In terms
of the translator himself, he can summarize some mistakes he has made and some goals he
has achieved, all of which could serve as a translation guidance after examination from other

people and himself.
4.1 From the Supervisor

Comments are given after the supervisor receives the translated text: (1) It is feasible to
adopt functional equivalence theory in environmental science translation, but the translated
text should be further carefully polished; (2) The inner logic of the translated text should be
expressed in Chinese more clearly. For example:

ST: Polypropylene jars are used instead of glass as KOH etches the glass introducing
glass particles to our samples. KOH does not etch polypropylene, and we do not find
polypropylene particles contaminating our samples or our laboratory blanks.

TT1: A FH R AR ST AN BB e i, 2 UM SR B TR D 353, K 3
IERURLSI NBATHIRE S REABRA TR R 0, iy ELBAT T3 A B R A ot
WL e AT BORE Sl BSR4

TT2: {4 FH IR IR AE A B R i R B, A AR S R h B, K
IERURLSIANFE R, R IE WA 2 i S E A e IR H, RS RBR AN &5 3
FE M SIS S FAE A

The translator translates the text into TT1 at the first time. After being proofread by the
supervisor, he suggests that the translator can combine these two sentences based on the inner
logic of them. So the translator tries to find the inner logic of the two sentences first. These
two sentences explain the reason why the researchers select polypropylene jar as the container.
After analyzing the inner logic, the translator combines the sentences through logical words
such as “1fii” “Ff H. as it is shown in TT2. In this way, the sentences are now more closely

linked to each other, and the intended readers can comprehend more easily.

4.2 From Others

The translated text is shown to the translator’s MTI classmates and schoolmates
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majoring in environmental science who have a certain level of English. Several comments
are received: (1) The translation reads smoothly in general, and the content of the paper can
be understood. (2) Some terms in the translated text are not accurate enough, adjustments
should be made. For example:

ST: Now scientists question whether mussels may also be used as indicators for
microplastic pollution (Li et al., 2019; Ward et al., 2019).

TT1: W4, BEEFATSEHEER : Jh DR & BeF 9B RS B Y4845 (Li et al.,
2019; Ward et al., 2019)?

TT2: 414>, Bz AI5E e R T VS5 RV E N RS R fI48 7R A (Li et al.,
2019; Ward et al., 2019)?

At the first time, “indicator” is translated into “#5%5” as it is shown in TT1. Then, the
translated text is being proofread by the translator’s schoolmates majoring in environmental
science. They point out that the indicator mentioned above actually refers to mussel, which
is a creature. So it is much more better to translate itinto “F87~244)” instead of “Fa45” .
After reading relevant parallel texts, the translator accepts their advice and revises “$§#5”

into “F87~EW)” for a better equivalence.
4.3 From the Translator

From the translator's point of view, the translation basically meets the requirements set
up at the beginning, that is, translating a text which is suitable for university students
majoring in environmental science to read and learn. But since the translator has not yet
mastered all kinds of translation skills perfectly, the translated text should be further polished.
At the same time, the translator should learn more knowledge about environmental science
in order to produce a better translated text. For example:

ST: The lab also has a 24-h HEPA filter system to reduce the potential for cross
contamination from the deposition of airborne microparticles.

TT1: ZER S —A U/ HEPA 245, DA 23 = flosE 5~ DT & Ak
A X5 gy AT B o

TT2: S =ibBe B 1 = PU/NI e SO JE4S (High Efficiency Particulate Air
filter, HEPA) F%t, LLRRARAEE 2R i ORI 5 3088 SR AL AT e«



In TT1, the translator does not know the meaning of HEPA and has to translate it literally.
However, such a translation would make it more difficult for some readers who do not know
the relevant knowledge to understand. Therefore, the translator himself takes the initiative to
learn, broadens his knowledge, and searches for the meaning of HEPA by consulting relevant
materials, and then explains it more detailly in TT2. In this way, readers don't need to search

the Internet to find out what HEPA means.
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5 Conclusion

A translator should keep learning from his translation practices. So reflection is a
necessary process after the translation. This chapter records the translator's introspection, and

the future research direction is also given in this chapter.
5.1 Major Findings

In the translation project, a speculation has been proven to be right. That is,
environmental science translation practice guided by the theory of functional equivalence is
feasible. In functional equivalence theory, it is required to use the natural and closest
equivalent of the source text to convey the meaning, which is also the aim of this project,
called environmental science translation.

Through the translation of these two papers in the area of environmental science,
strategies for environmental science translation from the perspective of functional
equivalence is summarized. In terms of lexical level, literal translation and free translation
can be adopted to translate the words when the translator tries to reproduce the response of
the reader of the source text. Amplification, omission and conversion can be adopted
dynamically when faced with different words. At syntactic level, to clearly express the logical
meaning, several methods can be used including translating passive sentence into non-subject
one, using division, combination and reconstruction. At the textual level, a number of
adjustments are made to meet the requirements in functional equivalence theory.

In the process of translation, the translator should adopt appropriate methods to present

a translation that is in accordance with the features of the original text.
5.2 Limitations

Further study is needed to verify whether functional equivalence is achieved in these
translation texts. In this report, the author only presents the text to the Chinese environmental
science students, and their responses are not collected systematically and scientifically.
Meanwhile, no responses are received from English native-speaking university students

majoring in environmental science or researchers working in institutes or universities.
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5.3 Suggestions

The author summarizes a series of advice for the subsequent environmental science
translation. First, preparation before the official launch of the translation project is essential
and indispensable. Things will get easier when the translator has a deeper understanding of
the area of environmental science, which is also critical to improve the translation quality.
Second, theoretical basis is helpful in the process of reproducing. It gives you a criterion to
judge whether it is a successful translation. Third, proofreading is a necessary step before the
end of the whole project. It gives us a chance to verify whether the text is of high efficiency

in conveying messages.
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Appendix A: Source Text and Target Text

Microplastics and other anthropogenic
particles are prevalent in mussels from
San Francisco Bay, and show no

correlation with PAHs

TR AN A N S RURLAE 1H 81117
G DU rp il 742, IR S5 2305k
B RIKE

Natasha Klasios HREETS « TP B
Hannah De Frond DR« 18« HhE
Ezra Miller BRIEHL « KW

Meg Sedlak kg « ZEER v
Chelsea M. Rochman VIRPE « M « &2
Abstract e

Microplastics are an emerging
contaminant of high environmental
concern due to their widespread
distribution and availability to aquatic
organisms. Filter-feeding organisms like
bivalves have been identified as
particularly susceptible to microplastics,
and because of this, it has been suggested
bivalves could be useful bioindicators of

microplastic pollution in ecosystems.

folt SR 52— i H B A ¥ Gt
Yo, €Az, HxKRAEYm
FHEHARHMME, PRS2 RE.
TER BN TE WS TCH A 5 52 2
WOEEHIRE . B, A AN
7o VU W AR e~ 2E4, Tt
FAEB ARG T RHEERN G ARG .

We sampled resident mussels and
clams from five sites within San Francisco
Bay for microplastics and other
anthropogenic microparticles. Cages of
depurated mussels (denoted transplants)
were also deployed at four sites in the Bay
for 90 days to investigate temporal uptake

of microplastics and microparticles.

N T A5 BB Al N N 7
A EERORE,  FRATAE 5% B TH < 1l
BXIER T HAKER, RETAE
Wl DLAN G WRAE o R, BFTTN
SUAE H 4 1l 7 XA DO AR A A
TIRMETE, IR i )T
(bRl N A . FRIATE TN E N K
N 90 K, PLRE Z TG DA
BEANGORL EIR B

Because microplastics can sorb

e 2 ORERE MY 2 3% 07 k&
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PAHs, and thus may act as a source of
these chemicals upon ingestion, transplant
mussels and resident clams were also

analyzed for PAHs.

aromatic hydrocarbons,

(polycyclic
PAHs), Tl ULATA IR X 23k & i
B, R 2 B0 05 8 W] e 23 Bl & OB
BLENAEYIAN . T IR, A
S 56 19,508 B2 AL U DL RIS b s ) o 17

ZINTT e S AT T INE .

We found anthropogenic
microparticles in all samples at all sites,
some of which were identified as
microplastics. There was no statistical
difference between the mean number of
microparticles found in resident and
transplant species. There were significant
site-specific differences among
microparticle abundances in the Bay, with
the highest abundances observed in the

South Bay.

FATLE B A3 URE S B T AT R A
HR RS U N O 7 A R SR R
Hor, B BRI R, A )
TRV R VDR )T 2 oL B G v
FEF . B XN 1 F A AE
WEMMIEST . L, FERE
HH PRI BORE = P e

No correlation was found between
the number of microparticles and the sum
concentrations of PAHs, priority PAHs, or
any individual PAH, suggesting the
chemical concentrations observed reflect
broader chemical trends in the Bay rather
than direct exposure through microplastic

ingestion.

BAT KB R OR A R S 2
TR EMEIRE . T Z AL
PRI 2 3007 ke tb &9 SR EE A4
Tt 22 34 57 Je Al A W) S R L 22 TR] R A
K. RXRY, WMFRLED IR
JFE IR 1 XAV RN 2 38 95 K2 (1
wie) iz, IFARDUEE B R R
HiEFETZH 5.

The pattern of spatial distribution of
microparticles in transplanted mussels
matched that of sediment samples from
the Bay, suggesting bivalves could be a
useful bioindicator of microplastic
abundances in sediment, but not surface

water.

o HEL G DLAAR A BRORE £ 2% 1) 23 A
135 X TR YIRE bl AR &
R WX e DU WL O AR P Hh Ak
ZORL AR P (v AR R B, TR R
IKTEIEEZ H 1 -
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1 Introduction

=

An unprecedented amount of plastic
pollution is accumulating in aquatic
ecosystems, with an estimated 4.8-12.7
million tonnes entering the environment
yearly (Jameck et al., 2015). Much of this
plastic debris is weathered down into
microplastics, defined as particles smaller
than 5 mm (Thompson et al., 2004),
through physical and chemical processes
(Browne et al., 2007). The global presence
of microplastics has been well
documented (Cole et al., 2011; Wright et
al., 2013), including in the stomach
contents of wildlife e recorded in more

than 220 species (Lusher et al., 2017).

3} 17 3 A L7 I I B AR K
EAEBRGH R, FFELH 4800
J3—1.27 AL Ak b7 ik N K
M (Jameck et al., 2015). KEEH 4
B A 8 I WAL 22 72 (Browne
et al., 2007)# XALEC KL, BN T
5 = K 1Y B ki(Thompson et al.,
2004). fERBRICEINA KE M
kLK H 2 3 (Cole et al., 2011;
Wright et al., 2013). & HH 7ELE 220
A EY R E SR T
¥l (Lusher et al., 2017).

The widespread ingestion of

microplastics by animals globally has led
many to worry about the risks
microplastics pose to populations and
(Wright 2013;

The

et al.,

2017).

communities

Galloway et al,
ecotoxicological threat from consumption
of microplastics is complex. Across the
literature, some studies find adverse
biological effects, while others observe no
effect (Bucci et al., 2020). Plastic can be a
physical hazard causing adverse effects
such as lacerations and obstructions of
feeding tubes (Derraik 2002; Galgani et

al., 2010).

SERIEENA RENWRAN T
R, XAV N O R 2
X NBERIAL X A4 i XU (Wright et all.,
2013; Galloway et al., 2017). 2%}l
WG R R A S ) 2
SR, DLAESCER T, A R
MBI RAEDZ R, 3 — 2%
4 (Bucci et al., 2020). ¥R AT R X}
BRI BB, SRR R
B i FH 55 B 4K < (Derraik 2002;
Galgani et al., 2010).

Although plastic polymers are inert,

plastics are produced with chemical

BRREYEREEIER, H
R AN A 1), AT
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additives (Teuten et al., 2009) and can
sorb additional pollutants and chemicals,
such as polycyclic aromatic hydrocarbons
(PAHs) and other persistent organic
pollutants (POPs), from the surrounding
waters (Hirai et al., 2011; Rochman et al.,
2013). Plastic can then act as a vector for
the transfer of additives and sorbed
chemicals into organisms (Teutten et al.,
2009; Pittura et al., 2018). The dual threat
of the physical plastic and plastic-
associated  chemicals may  make
microplastics more toxic to organisms

upon ingestion (Rochman 2013).

L 7R A T IR W 22 24 57 e A0 HL At 355 A
B Pl 75 Y& P(persistent organic
pollutants, POPs) (Hirai et al., 2011;
Rochman et al., 2013). [K[t, ¥EklA]
PRy adk, 88 5 A =2 a5
AT B 1 A 22 0 T e % 381 A= W 4 o
(Teutten et al., 2009; Pittura et al.,
2018). K H B RE A FAHRAT A it
XEE B T RE A K AR 2R R N
TR EE % (Rochman 2013).

Some species, depending on their life
history strategies, may be more likely to
ingest microplastics. For example, filter
feeders are directly exposed due to their
feeding strategy of filtering particles from
the water (Jorgensen 1990). Filter-feeding
bivalves, such as mussels and clams, have
been identified as highly susceptible to
microplastic pollution (Mathalon and Hill,

2014; Li et al., 2016).

DLAE i 52 5K s O 4K 3 AT LR
DL, ALYk E A AR GR
Blo LEJ5 U, 8 s id g oK o
RL k& 05 A BT E % 5 5k T
¥kl (Jorgensen 1990). I U1 AT i
YR PERT B A R
Ty B 28 ORL 9 Gk R w1 A Fd
(Mathalon and Hill, 2014; Li et al.,
2016).

Dk,

In fact, mussels are susceptible to
contamination by other pollutants. As a
result, mussels are used as biological

indicators  for chemical pollutants

(Viarengo and Canesi, 1991) globally in
programs such as the US NOAA Mussel

Watch Program and CIESM

Mediterranean Mussel Watch (Beyer et

al., 2017). Now scientists question

Hee b, 0GRS 5w HoAthys
BeWnis g, DRIk, 7836 E SO R
MK E P (National Oceanic and

Atmospheric Administration, NOOA)
e DAL 0 1 Sl A 4 e RS

% %2 & I 4 (Commission
International Exploration Scientific

Mediterranean, CIESM) 3 AR i 111
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whether mussels may also be used as
indicators for microplastic pollution (Li et

al., 2019; Ward et al., 2019).

K (Beyer et al., 2017)%5 51 H
o, G DU AR A 275 Ge P FE o
*E¥) (Viarengo and Canesi, 1991). #11
L, BHEFATR MR MBS
REVE NIRRT G487~ M) (Li et
al., 2019; Ward et al., 2019)?

Building on the research conducted
by Sutton et al. (2016; 2019), which
quantified microplastic pollution in San
Francisco Bay, CA, USA (herein after
referred to as the Bay), we quantified the

abundance of anthropogenic
microparticles in California mussels
(Mytilus californianus and a hybrid

species of Mytilus galloprovincialis and
Mytilus trossulus) and Asian clams
(Corbicula fluminea) from this same
Anthropogenic

region. microparticles,

which  include  microplastics, are
anthropogenic particles smaller than 5
mm in size (Sutton et al., 2019). Other
examples of anthropogenic particles
include dyed cotton, road wear particles

and glass.

Sutton %5 A (2016; 2019)%} 3% [
InRIAR JE M TH 4 1L i (BLF T8 AR TS
ORI RS Jeidh AT T Ak 3041
BT SIS, R R B E b X
(1 06 UL A 48 Jé T s UL(Mytilus
californianus). 3 H i U1 (Mytilus
galloprovincialis)Fl 7 # i DI (Mytilus

Z 2 Pl AT Wi (Corbicula
fluminea) "' I N R 30RE =F FE #E4T T
SE RN N NBORL, A4 28
Bl RRSENT 5 22K B AR
(Sutton etal., 2019). Jetakif. 1B
5 ROHL AN 3 1 S S8 T N 9 TR [ —
Fifto

trossulus) ]

In addition to quantifying the number

of anthropogenic microparticles in
resident mussels and clams, we also
quantified microparticles in transplanted
mussels. These mussels were collected
from a marine reserve, allowed to
depurate, and then transplanted into
different sites around the Bay for 90 days.

Transplants were used to measure the rate

B 12 5 A = UG DL
RN N RORL R B R4k, AR BT ie
Xt R LG LA Y I ok A R AT T
SER M. X LENG DU E R4
X, x5 AL A% AE 203 X R I Y
ATHS, FRFE 90 K. FEHENG DA
TR ORL R R . SIS R
M DURD =4 ey il th 2B 47 1 2234 95 k&
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of microparticle accumulation. Transplant
mussels and resident clams were also

analyzed for PAHs.

3

The objective of this study was to
quantify and compare the abundance of
anthropogenic microparticles in resident
and transplant species across the Bay and
investigate the relationship between PAHs
and microparticle abundance. We
predicted resident mussels, being older
inhabitants of the Bay, would contain a
higher number of microparticles per
individual when compared to transplant
mussels. We also evaluated bivalves as

indicators of microplastic contamination

in the ecosystem.

AW T H 2 AL AT AT
X A i ) Fil 5 % A8 P B b N R ORE
WFE, HRAZH T RS F
JEZ IR R ATHEW, BT A
H G DURY B ARV X I TR SE A, P
DA RS RIS DUAR L, AN A 25
AEZHAL, FIE, FRATEX 5T
DURAE R ER RGP B RS Ytk
NV RO AT T VEAE

2 Methods

2 Jiik

2.1 Sample location

2.1 HUFEHh AT

San Francisco Bay is the largest
estuary on the west coast of North
America. It spans approximately 2575
and s

kilometres surrounded by

continuous, dense urban areas. The
Regional Monitoring Program for Water
Quality in San Francisco Bay (RMP) has
monitored the water quality of the Bay for
over 25 years (SFEI, 2017). The RMP
monitors contamination, including legacy
pollutants and emerging contaminants,
and provides water quality regulators,
policy makers, and relevant stakeholders
to

information  required

manage the Bay (SFEI, 2017).

effectively

IH <8 ol 5 2 b 56 74 i R A K Y
W, PEREY) 2575 A, TURAE
B, WA H S LK
[X 35 5 I 11 Kil(Regional Monitoring
Program, RMP 11-%I|) C XV X 17K i
BEAT 725 4 LB JU(SFEL
2017). i iHRIX 0 B R %
TSRV SET AT 7, K
Joi W LA L B AR E A AR 2 A
RERMPEE, DRSS HE X
(SFEL 2017).
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