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ABSTRACT

This thesis deals with the process of translating three texts from Croatian into the English
language — an interview dealing with an art exhibition, and two scientific texts, one concerning
marine biology and the other discussing gray wolves. Post introduction, the source texts (STs)
are presented alongside their corresponding introductory remarks. The challenges encountered
during the process of translation, along with the approaches that are necessary to overcome
them, are explained in the commentary and analyses sections, which follow the translations of
each text. The conclusion discloses how translators have to adapt linguistically and culturally
to the target language to overcome the aforementioned challenges. Finally, the importance of
context, genre and intended audience in producing a successful translation is highlighted in this

thesis.

Key words: translation, Croatian, English, commentary, analyses, solutions, scientific text,

interview, marine biology
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1. INTRODUCTION

Translation is a process which involves transforming the intended meaning from the
source language into the correspondent meaning in the target language. Translatorial practice
poses a number of obstacles that can impede the effectiveness and accuracy of language in the
target text. These pitfalls of translation include differences in grammar and syntax, differences
in semantics, and cultural concepts and connotations which have no direct equivalents in the
target language. Without an extensive knowledge of how to deal with these challenges, one can

provide a translation which is inaccurate, confusing, or even misleading.

A translator’s role is significantly more important than simply replacing the words from
one language into its equivalents in another language, as Mona Baker states in the Routledge

Encyclopedia of Translation Studies:

The translator is the expert whose task it is to produce message transmitters for use in
transcultural message transfer. To do this, the translator must, at a particular place and at a
particular time, produce a particular product for a particular purpose. The translators actions
must be informed by suitable data, and must be carried out accordingly to specifically
negotiated conditions. Finally, the process must be completed by a deadline. Translatorial
action therefore involves not only the translator as translation expert, but also the

client/commissioner with whom the translator must negotiate cooperatively.

Apart from having profound knowledge of the target language and its culture, translators
must also consider the target audience and the purpose of the translation. They must provide an
accurate translation but also succeed in evoking the same reaction in the target audience to the
one elicited by the source text. Style and tone might differ depending on whether the target
audience is a specialized group or general public, and it is crucial to understand the purpose of

the text (e.g., informative, or entertaining purpose).

In addition to the purpose and tone of the text, translators act as proofreaders and editors.
The translation must be grammatically correct, well-structured and in the spirit of the target
language. To provide an accurate translation, a high level of proficiency and knowledge of

grammar and syntax is required in both the source language, as well as in the target language(s).

! Baker, Mona (2005): Routledge Encyclopedia of Translation Studies. Taylor & Francis e-Library, p. 4



Ultimately, the goal of translators is to produce a translation which effectively
communicates the meaning of the source text to the target audience. To reach that goal, there is

a significant number of steps translators must follow.

Before the translation process commences, translators must make themselves familiar
with the source text. After comprehending all the information regarding a text, i.e., intended
meaning, level of formality and genre, translators can then decide which translatorial approach
to use and determine which problems might arise during the translation process. During the
translation process, translators can face a wide range of challenges and problems. Some of the
common technical difficulties translators face include ambiguous terminology, culture specific

references, different style and tone of a text, formatting, layouts, as well as time constraints.

In this thesis, I showcased the process translators follow, and highlighted the different
issues encountered while translating different texts. Two of the texts translated are of scientific
genre and one is an interview, accompanied by brief introductory remarks of each source text,
followed by the final translations. Finally, I have provided translation workflows which contain
the examples of difficulties encountered and strategies used to provide an accurate translation,

along with explanations as to why I believe a specific option is more appropriate.



2. Source text 1 — Introductory Remarks

The first source text is a scientific paper titled Vaznost skoljkasa Corbula gibba (Olivi,
1792) (Corbulidae, Mollusca Bivalvia) u obnovi pridnenih zajednica u sjevernom Jadranu
written by Mirjana Hrs-Brenko extracted from the journal Pomorski zbornik. The text focuses
on scientific research of marine organisms and how changes in environment, such as oxygen

shortages, affect their reproduction and overall lifespan.

This type of a scientific research paper follows a specific structure and contains technical
terminology closely related to the field of marine biology. Such texts belong to the domain of
specialized translation. Specialized translation includes legal, medical, technical, financial, and
scientific texts. The process of translating such specialized texts requires expertise in each field,
as well as an in-depth knowledge on the concepts and terminology used. To translate such texts
effectively, it is imperative to consult experts, and use specialized dictionaries and other

recommended resources.

Apart from the translation of the text, I have provided an elaborate workflow regarding the
challenges I have encountered while translating this text. The main issue was the terminology,
and I would like to give my thanks to professors dr.sc. Andrej Jaklin, dr.sc. Nastjenka Supi¢ and
dr.sc. Mirjana Najdek Dragi¢ from the Ruder Boskovi¢ Institute, Center for Marine Research,
who took their time to elaborate on the many unknown terms found in this ST. Since there is no
universal Croatian-English dictionary for marine biology, I have included the explanations of
these terms into this thesis, so that it can be of use to future generations who decide to translate

similar topics.



2.1 SOURCE TEXT 1

ISSN 0554-6397

UDK 594.1:591.5(262.3)
IZVORNI ZNANSTVENI RAD
(Original scientific paper)
Primljeno (Received): 02/2004.

Dr. sc. Mirjana Hrs-Brenko, dipl. ing. biologije
vi8i znanstveni suradnik

Institut “Ruder Boskovi¢”

Centar za istrazivanje mora

Giordano Paliaga 5, 52210 Rovinj

Vaznost Skoljkasa Corbula gibba (Olivi, 1792)
(Corbulidae, Mollusca Bivalvia) u obnovi pridnenih

zajednica u sjevernom Jadranu

1. Uvod

Sjeverni Jadran se ubraja medu osjetljivije morske ekosustave u svijetu. Podrucje
sjevenog Jadrana je zatvoreno i relativno plitko, prosjecne dubine do 30 m, s brojnim dotocima
zamuljenih slatkih voda, obogacenih hranjivim solima i zagadivalima. Hipoksi¢na stanja uz
dno javljaju se u godinama poremecenih odnosa hidrometeoroloskih prilika (sniZzena
povrsinska slanoca, povisena tempratura vode, dugotrajno razdoblje suncanog i mirnog
vremena, poviSeni barometarski tlak, smanjeno vertikalno i1 horizontalno mijeSanje vode).
Prilikom jacih prodora slatkih voda, obogacenih hranjivim solima, od us¢a rijeke Po do
istarske obale, putem WE transversalne povrsinske struje (SI. 1), u proljece 1 rano ljeto,
znacajno se povisuje primarna proizvodnja organske tvari s pojavom sluzavih tvorevina
“cvjetanje mora” u cijelom vodenom stupcu. TaloZenjem i raspadom sluzavih masa na dnu
nastaju hipoksi¢na i ¢ak anoksi¢na stanja sa znacajnim ugibajima pridnenih organizama

osjetljivih na nestaSice kisika.



Dosadasnjim istrazivanjima potvrdena je otpornost Skoljkasa na nestasSice kisika,posebice
vrsta zakopanih u sediment. Infaunalne vrste kao Corbula gibba, Mysia undata i Nucula sp.

prezivjele su nestasSicu kisika na postaji SJ-007, u sjevernomJadranu u jesen 1989. godine.

Nakon pomora, pridnene zajednice osiromasene vrstama, s dovoljno slobodnog prostora
za naseljavanje novaka, pruzile su izvanrednu priliku za utvrdivanje reprodukcijskog
potencijala, prvenstveno onih vrsta Cije je naseljavnje uslijedilo odmah nakon krize kisika u
pridnenom sloju vode. Zbog brojnosti prezivjelih jedinki i intenzivnog naseljavanja u ranom
periodu obnove opustoSenih zajednica dna za populacijska istrazivanja je izabran Skoljkas

Corbula gibba u cilju utvrdivanja njene ekoloske vaznosti u ekosustavu sjevernog Jadrana.

2. Materijal i metode rada

Za populacijsku analizu korbule, Corbula gibba (Olivi, 1792), skupljeni su skoljkasi na
postaji SJ-007 (45° 17.0° N - 13° 16.0’ E), s muljevitog pijeska na 30 m dubine, od veljace
1990. do prosinca 1991. godine (SI. 1). Pridneni materijal je uzorkovan sa 0,4 m? povrsine dna
Van Veenovim grabilom (0,1 m?) i prosijan kroz sita (2 mm oka), te sacuvan u 4% neutralnom

formolu do obrade u laboratoriju.

U laboratoriju su korbule sa zatvorenim ljusturama odvojene od drugih vrsta makrofaune.
Mnogobrojne zatvorene korbule bile su prazne ili ispunjene muljem.Za populacijsku analizu
koristene su iskljucivo Zive jedinke. Duzina ljuStura Zivih jedinki, tj. udaljenost od prednjeg
do straznjeg ruba ljusture, izmjerena je pomi¢nim mjerilom (nonij). Obradeno je 15 uzoraka s
ukupno 5.973 korbula od toga 2.508 zivih i 3.465 jedinki sa zatvorenim, ali praznim ljusturama,
te 17.809 primjeraka ostalih vrsta makrofaune. Broj zivih korbula po uzorku preracunat je na

1m2

3. Rezultati i diskusija

3.1. Populacijska gustoca

U provedenim dvogodis$njim istrazivanjima, na postaji SJ-007, mjesecna populacijska
gustoéa korbule se kretala od 8 jed./m? (rujan 1991.) do 1.150 jed./m? (srpanj 1990.), sa
srednjom gusto¢om 395 + 155,81 jed./m?. Razlike u mjesenim populacijskim gustoéama

pripisuju se intenzitetu naseljavanja i prezivljavanja jedinki (Tab.1). Postaja SJ-007 nalazi se
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sjeverno od linije usce rijeke Po-Rovinj (SI. 1), u zoni gdje su i tijekom ranijih istrazivanja, na

vise postaja, zabiljezene guste populacije korbule,&ak vise od 1.000 ind./m? dna.

Tablica 1. Populacijska gustoéa korbule (Corbula gibba), prema broju jedinki na m’, na postaji
SJ-007 u 1990. i 1991. godini.

Dhturn Emj jod i’ Thtum Br-:-jjed i’
25.01.1991 .
26.02.1950, _ 25.02.1991 . -m
29.03.19%0 . T D

25.04.1950, 02.04.1961. | 18 |

01.06,. 195, A - -
05.07.19%0 1150 - -
15.08.1950. T35 13.08.1991. 335
15,09 1950 Y 15,09 1991 . 3
16.10. 1950, 373 - -
20.17. 1990, 115 17.12.1991. 13
ukup no: jod s’

3.2. Naseljavanje novaka

Na postaji SJ-007, nakon pomora makrofaune u studenom 1989 godine, naseljavanje
korbule bilo je kontinuirano, ali promjenljive jakosti. Novaci, 2 mm duZine, nadeni su u svim
mjesecima 1990. godine, a samo rijetke jedinke tijekom 1991. godine (SI. 2). Pretpostavlja se
da su prvi zabiljezeni novaci u velja¢i i ozujku 1990. godine, vjerojatno mrijesteni Krajem
1989. godine. Obilnost novaka u novoj zajednici pocetkom 1990. godine uslijedila je nakon
uspjesnog mrijestenja, li¢inackog razvoja i prezivljavanja u planktonu, te naseljavanja zrelih
licinaka izmedu rijetkih prezivjelih predatorskih vrsta meiofaune i makrofaune. Korbula je
oviparna vrsta s velikom proizvodnjom jajnih stanica, vanjskom oplodnjom i dugim razvojem
li¢inki u planktonu, a time mogucim Sirenjem areala rasprostranjenja putem struja. Stoga su
najvjerojatnije pridnenu zajednicu na postaji SJ-007 naselile li¢inke korbule donesene strujama

iz susjednih zona, a u kasno proljece i ljeto 1990. godine sezonskom, transverzalnom



povrsinskom strujom (Po-Rovinj) (SI. 1) iz gusto naseljenih sjevernih i zapadnih zona

sjevernog Jadrana.

Znacajne razlike u brojnosti novaka u istrazivanim godinama ukazale su na visokKi
potencijal naseljavanja korbule u ranom periodu obnove pridnene zajednice. Medutim, taj se
potencijal znatno snizio u 1991.godini, po svoj prilici, zbog obnove predatorskih populacija
krajem 1990. godine. Zbog brzog i obilnog naseljavanja, nakon krize kisikom, korbula se
ubraja u “oportunisticke” vrste s dominacijom juvenilnih stadija U pridnenim posthipoksi¢nim

sredinama.

3.3. Rast i zivotni ciklus

Tijekom prolje¢a 1990. godine intenzivan rast korbule, karakteriziran postupnim
pomakom vrhova histograma od 2 mm (velja¢a 1990.) do 6 mm razredne duzine (lipanj 1990.)
(SI. 2), pripisuje se redovitom proljetnom cvatu fitoplanktona, koji koristi korbula kao
“suspension feeding” vrsta. U prilog tome je navod Boon & Duinevelda da su polunezasi¢ene
masne kiseline fitoplanktonskog podrijetla vazne u lancu ishrane mnogih bentoskih vrsta.
Usporenje rasta korbule u ljeto i jesen 1990. godine dovodi se u vezu, kako navode Bonvicini-
Pagliai & Serpagli, s ljetnim prestankom rasta ljusture korbule zbog jesenje gametogenetske
aktivnosti, dok Boon i sur. isti¢u i povisenu bakterijsku aktivnost u kompeticiji za hranu s
makrofaunom kod visih ljetnih temperatura.

Od prosinca 1990. godine odrasle korbule dominiraju u visim duzinskim razredima s
postupnim smanjenjem ukupnog broja jedinki do sredine 1991. godine (SI. 2). Prema
populacijskoj dinamici rasta jedinki, naseljenih nakon pomora, zivotni ciklus korbule trajao bi
izmedu jedne i pol do dvije godine. Kratak zivotni ciklus korbule navode i Aleffi i sur. za

Trsc¢anski zaljev.

3.4. Smrtnost

Korbula, kao stanovnik nestabilnih stanista, dobro podnosi razne stresne situacije sredine
zahvaljujuéi sposobnosti ¢vrstog zatvaranja ljustura i prelasku na anaerobni metabolizam,
koriStenjem biokemijskih zaStitnih mehanizama.

Inter i intraspecijski odnosi, kao kompeticija za hranu i prostor, a posebice predatorstvo

vazni su biotski regulatori veliina populacija pojedinih vrsta unutar odredene pridnene

7



zajednice. U provedenim istrazivanjima, kompeticija za hranu uzrokovala je smrtnost novaka
korbule do 45%, samo unutar 2 mm duzinskog razreda u ozujku 1990. godine. Kako su novaci
imali prozirne, zatvorene, neostec¢ene i prazne ljusture, ugibanje se pripisuje manjku hrane.
Ipak, gubici novaka zbog gladovanja nisu zna¢ajno poremetili postupno povecanje populacije
prema ljetu 1990. godine. Istovremeno, kompeticija za prostor izmedu rijetkih prezivjelih
pridnenih vrsta i zrelih li¢inki korbule bila je niska, daju¢i tako dovoljno prostora licinkama
korbule za masovno naseljavanje, dobro prezivljavanje i dominaciju nad ostalim vrstama
makrofaune u zajednici sve do kraja 1990. godine (SI. 2, 3).

Ipak, ¢ini se da je za populacijski porast korbule do kraja ljeta 1990. godine najvise
odgovoran pomor vecine predatorskih vrsta u jesen 1989. godine. Tako je tijekom 1990.godine
ucinak predatora bio sveden na minimum, te zrele liinke korbule spustanjem prema dnu, nisu
bile eliminirane filtracijskom aktivnosti “suspension feeder” vrsta, a naseljeni novaci
predatorstvom vrsta meiofaune i makrofaune.

Prema literaturnim izvorima, najopasniji predatori skoljkasa su zvjezdace, u ¢ijim zelucima
su nadene i korbule. Medutim, zapaZeni su slu¢ajevi izbacivanja zivih odraslih korbula nakon
visednevnog boravka u Zzelucu zvjezdaca, §to nije bio slucajs juvenilnim stadijima. S
vjerojatnos¢u se pretpostavlja da su bas repopulirane zvjezdace predacijom dobrim dijelom
uklonile korbule manjih dimenzija u jesen 1990.godine (SI. 2). Moguc¢i predatori su dekapodni
raci iz porodica Portunidae i Pilumnidae (Z. Stev¢ié, usmeno priopéenije) i ribe iz porodice
Sparidae, te plosnatice (red Heterosomata) (M. Kovaci¢, usmeno priopéenje). Utvrdeno je da
za krize Kisika znatan broj predatorskih vrsta stradava, a mnoge ribe napustaju ugroZzene zone.
Prema tome, trebalo je vremena za obnovu njihovih populacija ili za povratak odraslih u ranije
zajednice dna kako bi njihova predatorska aktivnost mogla ponovno do¢i do izrazaja.
Mesojedi-puzevi iz porodica Muricidae i Naticidae su, takoder, predatori korbule, ali slabijeg
ucinka. Naime, ¢esto su uzorkovane zive korbule s neprobuSenim rupama na ljusturama.
Prema literaturi poseban zastitni sloj u unutarnjem dijelu ljuSture korbule sprijecava prodor
puza do mekih dijelova tijela, dajuéi tako korbulama vise Sanse za prezivljavanje, §to nije
slucaj s drugim vrstama skoljkasa.

I na kraju, odrasle korbule, prezivjevsi Stetne utjecaje abiotskih i biotskih ¢imbenika
okolisa, ugibale su prirodnom smréu. U veljac¢i 1990. godini izmjerena je najduza ziva korbula
14,7 mm, koja je prezivjela hipoksiju i vjerojatno bi ubrzo uginula prirodnom smrcu da nije
bila uzorkovana, jer prema Nordsiecku i Poppe & Gotou maksimalne duzine za korbule iznose
15 do 16 mm.



4. Zakljuéak

Dvogodis$nja istrazivanja populacijske dinamike korbule, Corbula gibba, nakon
ckoloske katastrofe 1989. godine, upotpunila su dosadasnje znanje o korbuli i potvrdila njenu
vaznost tijekom obnove naselja u pridnenim zajednicama sjevernog Jadrana.

Ukratko, korbula je mala kratkozivucéa vrsta, plitko zakopana u zamuljenim
sedimentima, i gusto naseljena u nestabilnim stanistima S povisenom sedimentacijom i
bogatstvom organskih tvari. Kao vrsta otporna na sniZenje kisika, korbula dobro prezivljava
hipoksi¢na stanja uz dno. Nakon pomora brojnih pridnenih vrsta, osjetljivih na nestasice kisika
u jesen 1989. godine, sljedece je godine dosla do izrazaja visoka plodnost korbule sa znac¢ajnim
novacenjem U pridnenu zajednicu. U osteCenoj zajednici, pojavom niskog biodiversiteta,
odnosno smanjenog broja vrsta makrofaune, smanjena je kompeticija za prostor omoguéivsi
obilno naseljavanje zrelih li¢inki korbule i nekih drugih pridnenih vrsta. U 1990. godini
korbula, kao oportunisticku vrsta, intenzivnim novacenjem oznacila je pocetak obnove stresom
pogodenu zajednicu. Poradi dominacije nad drugim vrstama makrofaune i intenzivne
filtracijske aktivnosti korbula postaje vazan prenositelj proizvedene organske tvari od
fitoplanktona do bentosa, ba§ u vrijeme nestanka mnogih “suspension feeding” vrsta u
pridnenom sloju vode. Od kraja 1990.godine veli¢ina populacije korbule znatno se smanjila,
vjerojatno poradi pojacane kompeticije i predatorske aktivnosti. U 1991. godini prevladavale
su odrasle jedinke,a s njihovim postupnim nestajanjem do sredine 1991. godine potvrden je

kratak zivotniciklus korbule.
Zahvala
Zahvaljujem se dr. Andreju Jaklinu za podatke o makrofauni iz laboratorijske banke

podataka. Rad je potpomognut sredstvima Ministarstva za znanost i tehologiju Hrvatske
(Projekt: 00981302).



2.2 Translation of source text 1

ISSN 0554-6397

UDC 594.1:591.5(262.3)
Original scientific paper
Received: 02/2004

Mirjana Hrs-Brenko, PhD, MSc in Biology
Senior scientific associate

Ruder Boskovi¢ Institute

Center for Marine Research

Giordano Paliaga 5, 52210 Rovinj, Croatia

The Role of Bivalve Corbula gibba (Olivi, 1792) (Corbulidae,
Mollusca Bivalvia) in the Recruitment of Benthic Communities in
the Northern Adriatic

1. Introduction

The northern Adriatic is considered one of the more vulnerable marine ecosystems in the
world. The area of the northern Adriatic is closed and relatively shallow, with an average
depth of up to 30 m, with numerous inflows of silty fresh waters, enriched with nutrient salts
and pollutants. Hypoxic conditions in the near bottom layer occur during the times of disturbed
hydrometeorological conditions (lower surface salinity, increased water temperature, long
period of sunny and calm weather, increased barometric pressure, reduced vertical and
horizontal mixing of water). In spring and early summer, during stronger inflows of fresh
water (enriched with nutrient salts), from the mouth of the River Po to the Istrian coast via the
transversal current connecting the western and the eastern part of the northern Adriatic (Fig.
1), the primary production of organic matter with the appearance of slimy algal bloom in the
entire water column is significantly increased. Slimy matter sedimentation and decomposition
at the seabed produce hypoxic and even anoxic conditions with significant mortality of benthic
organisms sensitive to oxygen shortages.

Research to date has confirmed the resistance of bivalves to oxygen shortages, especially
of species buried in sediment. Infaunal species such as Corbula gibba, Mysia undata and

Nucula sp. survived the oxygen shortage at the SJ-007 station in the northern Adriatic in the
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autumn of 1989.

After the mass mortality, species-depleted benthic communities, with enough free space
to settle newly recruited clams, provided an extraordinary opportunity to determine the
reproduction potential primarily of those species whose colonization occurred immediately
after the oxygen crisis in the near bottom layer. The bivalve Corbula gibba was selected for
population research to determine its ecological importance in the northern Adriatic ecosystem,
due to the number of surviving individuals and profuse colonization in the early recovery

period of the deserted benthos.

2. Material and methodology

For the population analysis of Corbula gibba (Olivi, 1792), bivalves were collected at the
SJ-007 station (45° 17.0° N - 13° 16.0° E), from silty sand at 30 m depth, from February 1990
to December 1991 (Fig. 1). Bottom material was sampled with 0.4 m? of seabed surface by
Van Veen grabbing (0.1 m?), sieved (2 mm sieve openings) and preserved in 4% neutralized
formol until laboratory analysis.

In the laboratory, the closed shell Corbulae are separated from other macrofauna species.
Numerous closed shell Corbulae were empty or filled with silt. Only live individuals were
used for population analysis. The length of the shells of living individuals, i.e., the distance
from the front to the rear edge of the shell, was measured with a movable scale (nonius). 15
samples were processed with a total of 5.973 Corbulae, of which 2.508 were alive and 3.465
with closed empty shells, and 17.809 specimens of other types of macrofauna. The number of

live Corbulae per sample was recalculated to 1 m?.

3. Results and discussion
3.1 Population density

In the two years of research conducted at SJ-007 station, the monthly population density
of Corbula ranged from 8 individuals/m? (September 1991) to 1.150 individuals/m? (July
1990), with a mean density of 395 + 155.81 individuals/m?. Differences in monthly population
densities are attributed to the intensity of colonization and survival of individuals (Table 1).
SJ-007 station is located north of the line connecting the mouth of the River Po and the city
Rovinj (Fig. 1), in the zone where even during previous research dense Corbulae populations

of more than 1.000 individuals/m? were recorded at several stations.
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Table 1. Population density of Corbula gibba, according to the number of individuals per m?
at SJ-007 station in 1990 and 1991

Date No. individuals/m?2 Date No. ndividuals/m?2
— - 01/25/1991 a8
02/26/1990 153 02/28/1991 168
03/29/19%0 330 — —
04/25/19%0 398 04/02/1991 130
06/01/1990 975 - -
07/05/1920 1150 - -
08/15/19%0 785 08/13/1991 35
09/13/1990 970 09/25/1991 &
10/16/19%0 878 - -
12/20/1990 128 12/17/1991 28
total: individuals/m2 /'vear 5767 507

3.2 Colonization of newly recruited clams

After the mass mortality of macrofauna in November 1989, the colonization of Corbula
at station SJ-007 was continuous, but of variable intensity. Newly recruited clams with a length
of 2 mm were discovered in all months of 1990, and only rare individuals during 1991 (Fig.
2). It is assumed that the first recorded recruits in February and March 1990 were probably
spawned at the end of 1989. The abundance of recruits in the new community in early 1990
followed successful spawning, larval development, survival in the plankton, and the
colonization of mature larvae among the rare surviving species of predatory meiofauna and
macrofauna. Corbula is an oviparous species with a large production of oocytes, external
fertilization, and long development of larvae in the plankton, which enables the expansion of
the distribution areal by means of sea currents. Therefore, the benthic community at SJ-007
station was most likely colonized by Corbula larvae brought by currents from adjacent zones,
and in late spring and summer of 1990 by the seasonal, transversal surface current (River Po
— Rovinj) (Fig. 1) from densely populated northern and western zones of the northern Adriatic.

Significant differences in the number of recruits in the years studied pointed to the high
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potential of Corbula colonization in the early recruitment period of benthic communities.
However, this potential decreased considerably in 1991, presumably due to the recovery of
predator populations at the end of 1990. Due to rapid and profuse colonization after the oxygen
crisis, the Corbula is considered an opportunistic species with a predominance of juvenile

stages in near bottom post-hypoxic environments.

3.3 Growth and Life Cycle

During the spring of 1990, there was an intense growth of Corbula, characterized by a
gradual shift of the peaks of the histogram from 2 mm in February 1990 to 6 mm of class
length in June 1990 (Fig. 2), attributed to the regular spring bloom of phytoplankton, which
Corbula uses as a suspension feeding species. In support of this, Boon & Duineveld state that
polyunsaturated fatty acids of phytoplankton origin are important in the food chain of many
benthic species. According to Bonvicini-Pagliai & Serpagli, the slowing of Corbulas growth
in summer and autumn of 1990 is linked to the summer cessation of Corbula shell growth due
to autumn gametogenic activity. Boon et al. also highlighted the increased bacterial activity in
the competition for food with macrofauna at higher summer temperatures.

Since December 1990, adult Corbulae have dominated in higher length classes with a
gradual decrease in the total number of individuals by mid-1991 (Fig. 2). According to the
population dynamics of growth of settled individuals after the mass mortality, the life cycle of
Corbula would last between one and a half to two years. Aleffi et al. also cite the short life

cycle of Corbula for the Gulf of Trieste.

3.4 Mortality rate

Thanks to its ability to tightly seal shells and switch to anaerobic metabolism, using
biochemical protective mechanisms — Corbula, as a resident of unstable habitats, tolerates
various environmental stress situations well.

Inter and intraspecies relations, as a competition for food and space, and especially
predators, are important biotic regulators for populations of individual species within a
particular benthic community. In the conducted research, the food competition caused the
death of Corbula recruits up to 45%, only within the 2 mm class length in March 1990. As the
recruits had transparent, closed, undamaged, and empty shells, the deaths were attributed to

lack of food. However, the deaths of recruits due to starvation did not significantly disrupt the
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gradual increase of the population towards the summer of 1990. At the same time, the
competition for space between rare surviving benthic species and mature Corbula larvae was
low, therefore giving ample room to Corbula larvae for mass colonization, good survival, and
dominance over other types of macrofauna in the community until the end of 1990 (Fig. 2, 3).

Nevertheless, it seems that the population increase of Corbula by the end of summer 1990
is mainly due to the mass mortality of most predatory species in the autumn of 1989. During
the 1990, the effect of predators was reduced to a minimum, so mature Corbula larvae
descending to the bottom were not eliminated by the filtration activity of suspension feeder
species, nor were settled recruits eliminated by predatory meiofauna and macrofauna species.

According to literature sources, the most dangerous predators of bivalves are starfish, in
whose stomachs Corbulae were found. However, cases of throwing live adult Corbulae up
after several days in the starfish’s stomach were observed, which was not the case with
juvenile stages. It is probable that repopulated predatory starfish eliminated a large part of
small Corbulae in the autumn of 1990 (Fig. 2). Other possible predators are decapod
crustaceans from the families Portunidae and Pilumnidae (Information provided by Z.
Stevéi¢), fish from the family Sparidae, and flatfish (order Heterosomata) (Information
provided by M. Kovaci¢). It is determined that during an oxygen crisis a significant number
of predatory species suffer, and many fish leave vulnerable zones. Therefore, it took time to
rebuild their populations or for adults to return to former benthic communities so that their
predatory activity could come to the surface. Other less threatening predators are carnivorous
gastropods of the families Muricidae and Naticidae. Live Corbulae with incompletely
perforated shells were often sampled. According to literature sources, a special protective layer
in the inner part of Corbula’s shell prevents the predator gastropod from penetrating the soft
parts of the body, therefore giving Corbulae a better chance of survival, which is not the case
with other bivalve species.

And finally, adult Corbulae, surviving the harmful effects of abiotic and biotic
environmental factors, died of natural causes. The longest live Corbula specimen was
measured 14.7 mm in February 1990. It survived hypoxia and would probably have died of
natural causes soon had it not been sampled. According to Nordsieck and Poppe & Goto the

maximum Corbulae lengths are 15 to 16 mm.

4. Conclusion

Two years of research into the population dynamics of Corbula gibba, after the
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ecological disaster in 1989, expanded the previous knowledge about Corbula and confirmed
its importance during the colonization of benthic communities of the northern Adriatic.

To summarize, Corbula is a small short-lived species, shallowly buried in silty
sediments, and densely populated in unstable habitats with increased sedimentation and an
abundance of organic matter. As a species resistant to oxygen shortage, Corbula survives
hypoxic conditions in the near bottom layer well. After the mass mortality of numerous benthic
species sensitive to oxygen shortages that occurred in the autumn of 1989, the high fertility of
Corbula and its significant colonization into the benthic community became apparent the
following year. In a damaged community, with the occurrence of low biodiversity, i.e., fewer
macrofauna species, the competition for space is reduced which allows mature Corbula larvae
and some other benthic species to massively colonize. In 1990, Corbula, as an opportunistic
species, marked the beginning of a renewal for the stressed community with its intensive
recruitment. Due to the dominance over other types of macrofauna and intensive filtration
activity, Corbula becomes an important carrier of organic matter from phytoplankton to
benthos, coinciding with the time of disappearance of many suspension feeding species in the
near bottom layer. Since the end of 1990, the size of the Corbula population has decreased
significantly, probably due to increased competition and predatory activity. In 1991, adult
individuals prevailed, and with their gradual disappearance until the middle of 1991, the short
life cycle of Corbula was confirmed.
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2.3 Commentary and analysis

Considering this is a scientific genre, the most significant problem was the use of
scientific terminology, for which it is extremely difficult to find the right English equivalent.
Fortunately, the professors at the Ruder Boskovi¢ Institute, Center for Marine Research, were
kind enough to find time to clarify and help me with the translation. Finding the right
equivalents for these terms is no easy task even for marine scientists, and since there is no
universal Croatian-English dictionary for marine science, all scientists and researchers seek

help and explanations in foreign literature.

The first problem I encountered while translating this text is WE transversalna
povrsinska struja in the sentence Prilikom jacih prodora slatkih voda, obogacenih hranjivim
solima, od uséa rijeke Po do istarske obale, putem WE transversalne povrsinske struje (SI. 1),
u proljece i rano ljeto, znacajno se povisuje primarna proizvodnja organske tvari s pojavom
sluzavih tvorevina “cvjetanje mora” u cijelom vodenom stupcu. After days of researching what
this current might be called in English, I decided to contact prof. Andrej Jaklin from the Ruder
Boskovi¢ Institute, Center for Marine Research who is mentioned in the Acknowledgment
section of the paper for help. Considering that prof. Jaklin is no physicist and has no extensive
knowledge of sea currents, he gave me the contact of his colleague prof. Nastjenka Supi¢ for
further assistance. After more research, the Western Adriatic Current, which flows along the
Italian coast and is heading south, caught my attention. Prof. Supi¢ explained that the WE
transversalna struja, on the other hand, flows from the mouth of the river Po towards east, i.e.,
from west to the east part of the northern Adriatic. Hence the name, WE — west-east. The name
transversalna refers to the fact that it crosses from one side of the Adriatic to the other (it moves
transversely). Considering that there is no accurate translation of this current into English, since
there is no Croatian name for it, it was only logical to translate it descriptively. Texts (or in this
case, names) for which no equivalent in the target language can be found are translated
descriptively to fill the missing equivalent in the target language. This is an example of cases
where minor extensions in the translation are allowed to accurately convey the meaning into
the target language. By taking all of this into account, a fair translation reads as the transversal
current connecting the western and eastern part of the northern Adriatic. Furthermore, it is
important to note that this sentence is a bit too long in Croatian as well and should be divided
into two segments. However, after closely examining the sentence, it is obvious that all

segments of it are dependent on each other, so it was troublesome to divide it. As for the
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translation of this sentence, two possible solutions were considered. The first solution used
inversion, which allowed the sentence to be divided into two segments. This first solution was
The primary production of organic matter with the appearance of slimy algal bloom in the
entire water column is significantly increased. This occurs in spring and early summer when
stronger inflows of fresh water, enriched with nutrient salts, flow from the mouth of the River
Po to the Istrian coast via the transversal current connecting the western and the eastern part
of the northern Adriatic (Fig. 1) This translation deviates significantly from the ST, but is
semantically correct. Although it is a correct translation, after giving it a little thought, I came
to another solution, which reads as follows: In spring and early summer, during stronger inflows
of fresh water (enriched with nutrient salts), from the mouth of the River Po to the Istrian coast
via the transversal current connecting the western and the eastern part of the northern Adriatic
(Fig. 1), the primary production of organic matter with the appearance of slimy algal bloom in
the entire water column is significantly increased. This second translation is much closer to the
ST, so I decided to go with the second solution. To minimize the excessive use of commas, |
opted for parenthesis to create smaller pauses while reading the sentence to preserve all

necessary information and the natural spoken rhythm of the text.

Another problem concerned with terminology was the term uz dno in the sentence
Hipoksicna stanja uz dno javijaju se u godinama poremecenih odnosa hidrometeoroloskih
prilika (sniZena povrsinska slanoca, povisena tempratura vode, dugotrajno razdoblje suncanog
i mirnog vremena, poviseni barometarski tlak, smanjeno vertikalno i horizontalno mijesanje
vode). Although the literal translation for dno is bottom, and is used in texts connected to marine
science, it is not suitable enough for such a scientific article. Another solution which was taken
into consideration was seabed, which, according to the Merriam-Webster Dictionary, means the
floor of a sea or ocean. It would be the appropriate solution for the term dno, but the text
mentions not only the bottom of the sea, but also the area around the bottom (uz dno). Another
solution was to translate it as benthic zone, which means relating to, or occurring at the bottom
of a body of water — but after consulting prof. Jaklin regarding this matter, I was told that the
benthic zone is primarily used for demersal® organisms and communities, and in that case a
more effective solution would be near the bottom layer because that includes the entire animate

and inanimate part of the sea floor.

2 Demersal — living near, deposited on, or sinking to the bottom of the sea (https://www.merriam-
webster.com/dictionary/demersal)
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Another term which posed a challenge in translation was pomor first mentioned in the
sentence Nakon pomora, pridnene zajednice osiromasene vrstama, s dovoljno slobodnog
prostora za naseljavanje novaka, pruZile su izvanrednu priliku za utvrdivanje reprodukcijskog
potencijala, prvenstveno onih vrsta cije je naseljavnje uslijedilo odmah nakon krize kisika u
pridnenom sloju vode. Even though there is a translation for pomor riba — fishkill, it is not
suitable in this case, because the text is about bivalve mollusks. Therefore, it was necessary to
take other possible solutions into consideration, which were plague and pestilence, even though
I was not satisfied with either of the two options. Plague was out of the question because,
according to the Merriam-Webster Dictionary, it is tightly connected to diseases, which deviates
from the meaning of the ST. Pestilence, on the other hand, first sounded as the right choice
because it has the meaning of something that is destructive or pernicious, which in this case
could be referring to oxygen shortage mentioned in the ST. However, using pestilence as
equivalent for pomor still sounded unsuitable, so, after more researching, I found an article
about deaths of freshwater mussels, and which would be the likeliest culprit® where the term
die-off is mentioned. The term die-off means a sudden sharp decline of a population of animals
or plants that is not caused directly by human activity. This solution seemed appropriate when
considering the formality of the text and genre. After consulting prof. Jaklin, it was clarified
that they [marine biologists] use mass mortality as translation for the term pomor, so 1 opted
for that solution. Another term which posed a difficulty to translate from the same sentence is
naseljavanje novaka. 1 did find that the author of the ST translated this as newly recruited clams
in the Abstract section, but I wanted to make sure, so I contacted prof. Jaklin, and he confirmed
that this is correct. The sentence was then translated as Affer the mass mortality, species-
depleted benthic communities, with enough free space to settle newly recruited clams, provided
an extraordinary opportunity to determine the reproduction potential primarily of those species

whose colonization occurred immediately after the oxygen crisis in the near bottom layer.

Another scientific term which posed a difficulty to translate was the polunezasic¢ene
masne kiseline fitoplanktonskog podrijetla. After researching on the Internet, 1 found
explanations only for zasi¢ene and nezasic¢ene kiseline (saturated and unsaturated acids), but
there was no mention of polunezasicene kiseline. After consulting prof. Jaklin, I got in touch
with prof. Mirjana Najdek from the Ruder Boskovi¢ Institute, who specializes in fatty acids.

She explained that this is, in fact, a typo, i.e., typographical error. The right spelling is

3 Freshwater Mussels Are Dying—Which Is the Likeliest Culprit?: https://www.wired.com/story/freshwater-
mussels-are-dying-which-is-the-likeliest-culprit/

18



polinezasicene kiseline, and not polunezasicene. This kind of acids translate as
polyunsaturated fatty acids, or shorter PUFAs. With this in mind, the sentence was translated
as In support of this, Boon & Duineveld state that polyunsaturated fatty acids of phytoplankton
origin are important in the food chain of many benthic species. This example shows how
significant it is to always reconsider everything and check several times, especially when
tackling a genre of which one has no extensive knowledge. It is of utmost importance for
translators to consult themselves with experts to deliver an accurate translation and protect
their integrity and status. In such cases where something is misspelled, the translator must
consult him/herself with the client and inform them that the text was altered to be correct in

the target language.

Even though this is a scientific genre, and it should contain the right technical
terminology, the verb izbacivanje in the sentence Medutim, zapazeni su slucajevi izbacivanja
zivih odraslih korbula nakon visednevnog boravka u zZelucu zvjezdaca, Sto nije bio slucaj S
juvenilnim stadijima is an excellent example of how sometimes it is better to opt for simpler
terms. Using the verb to eject would be too ambiguous in English, even though it is the right
equivalent for izbacivanje in Croatian. According to the Merriam-Webster Dictionary, to eject
means to throw out by physical force or to throw out or off from within. It does sound as if it
could be used here, but this word choice is not in the spirit of the English language. While
researching starfishes ejecting any kind of food, | came across many articles about starfishes
ejecting their stomach from its own body to eat their prey. This was no new information to
me, but it was neigh on impossible for me to find out anything about a starfish actually ejecting
food, not their stomachs. After consulting prof. Jaklin, I was told that even though starfishes
eject their stomachs to eat juvenile shellfish with soft shells, older shellfish can be difficult to
digest because of their hard shell. The digestive enzymes of starfish are too weak to penetrate
the hard shell, so they spit the undigested prey out. | was also instructed that it would be better
to use a more colloquial word here and go with throw up, since that is precisely the verb
marine scientists use within this context. After taking everything learned into account, |
translated the sentence as However, cases of throwing live adult Corbulae up after several

days in the starfish’s stomach were observed, which was not the case with juvenile stages.

Another term | had to consult prof. Jaklin about was korbule s neprobusenim rupama
in the sentence Naime, cesto su uzorkovane Zive korbule s neprobuSenim rupama na
ljusturama. What firstly had to be done here is determine what exactly neprobusene rupe
means. After researching on the Internet what this might mean, | came across the Carnegie
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Museum of Natural History dictionary*, which mentioned imperforated meaning not having
an opening, often referring to a shell umbilicus that is closed. An umbilicus is, according to
the dictionary, the depression at the base of a snail shell, leading into the interior space of the
columella®. This means that there are no openings on the shell, which can be of natural origin
or inflicted by a predator. Prof. Jaklin explained that predatory snails puncture or perforate a
mollusks shell to get to the soft tissue. Quite often, holes were seen that were the beginning
of a snail’s attack, but for some reason the ‘drilling” was not completed, i.e., there was a partial
hole (indentation) left on the outside of the shell. By taking these aspects into account, the
proper translation is Live Corbulae with incompletely perforated shells were often sampled.
The Croatian adverb naime was also omitted from the translation because the sentence is
comprehensible without it and is more in the spirit of the English language.

Apart from the technical terminology closely related to marine biology for which I had
to reach out to the professors from the Ruder Boskovi¢ Institue, there were other terms which
were understandable in Croatian, but had to be either altered a bit, or translated descriptively
to concur with the English language.

An example thereof was the term sluzavih tvorevina in the sentence TaloZenjem i
raspadom sluzavih masa na dnu nastaju hipoksicna i cak anoksicna stanja sa znacajnim
ugibajima pridnenih organizama osjetljivih na nestasice kisika. Although the ST mentions
masa, it is clear to Croatian readers that the author meant matter. Were it translated literally
as mass, it could be puzzling to English readers since it is easy to confuse with mass in terms
of weight. In order to avoid the translation being ambiguous, it was only natural to translate
it as matter, which according to the Merriam-Webster Dictionary has the meaning of a
material substance of a particular kind for a purpose which occupies space and has mass. With
that in mind, the sentence was translated as Slimy matter sedimentation and decomposition at
the seabed produce hypoxic and even anoxic conditions with significant mortality of benthic

organisms sensitive to oxygen shortages.

The term oka in the sentence Pridneni materijal je uzorkovan sa 0,4 m2 povrsine dna
Van Veenovim grabilom (0,1 m2) i prosijan kroz sita (2 mm oka), te sacuvan u 4% neutralnom
formolu do obrade u laboratoriju is straightforward in Croatian regarding the given context

of the research paper, but had it been translated literally into English as eye, it would make no

4 Carnegie Museum od Natural History: https://www.carnegiemnh.org/science/mollusks/terminology.html
5 The central, structural axis of a snail shell: https://www.carnegiemnh.org/science/mollusks/terminology.html
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sense. After researching how to collect samples, I stumbled across the National Field Manual
for the Collection of Water-Quality Data®. Under the section Sieves, sieve openings are
mentioned, which is the equivalent to Croatian oka in this context. Apart from this, another
problem | came across in this very sentence is neutralni formol. Since | am no scientist, it was
crucial to understand what this solution is and what it is used for. After researching this
solution, the only result |1 found was either formalin or formaldehyde. After trying to
understand exactly what this solution does, | decided to consult prof. Jaklin. He explained that
neutral formol (colloquially formalin) is a solution of (2 or 4%) formaldehyde in saltwater.
Since it is used for the conservation of marine organisms, and is slightly acidified and
dissolves lime structures, it is neutralized to pH 7 by adding borax to it. Prof. Jaklin meant
that the best solution here would be to use neutralized formol, and not neutral formol. Taking
all this into account, the sentence was translated as Bottom material was sampled with 0.4 m?
of seabed surface by Van Veen grabbing (0.1 m?), sieved (2 mm sieve openings) and preserved

in 4% neutralized formol until laboratory analysis.

When it comes to word choice, | had to thread carefully when translating do¢i do
izrazaja in the sentence Prema tome, trebalo je vremena za obnovu njihovih populacija ili za
povratak odraslih u ranije zajednice dna kako bi njihova predatorska aktivnost mogla
ponovno doci do izrazaja. Even though this is very straightforward in Croatian, there are ways
to translate it to better fit the spirit of the English language. Terms that first crossed my mind
were either to arise or to emerge because both have the correct meaning when used in this
sentence. However, in order to conform to the English language, one should use an idiom
where possible — in this case, it was the idiom come to the surface. According to the Collins
Dictionary, this idiom incorporates both the meaning of to emerge and to become apparent.
Apart from the meaning, a part of this idiom is ‘surface’ which by itself is connected to the
topic of the text — marine biology. The sentence was translated as Therefore, it took time to
rebuild their populations or for adults to return to former benthic communities so that their
predatory activity could come to the surface.

In order to make sure my translation reads clearly, some syntactic adjustments were
necessary in several sentences. For example, the sentence Usporenje rasta korbule u ljeto i

jesen 1990. godine dovodi se u vezu, kako navode Bonvicini-Pagliai & Serpagli, s ljetnim

6 National Field Manual for the Collection of Water-Quality Data:
https://pubs.usgs.gov/twri/twri9a8/twri9a8 Chap8final.pdf
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prestankom rasta ljusture korbule zbog jesenje gametogenetske aktivnosti, dok Boon i sur. isticu
i povisenu bakterijsku aktivnost u kompeticiji za hranu s makrofaunom kod visih ljetnih
temperature is very long in Croatian, so it was necessary to divide it into at least two segments
while translating it into English. When dividing a sentence, it is important to know which
segments of the compound sentences are dependent on each other, and which can stand on their
own. The conjunction dok (while) describes something that is happening at the same time as
something else and in this case, connects two sentences which both can stand on their own. To
avoid having such a long sentence in English, the conjunction dok (while) was omitted and a
full stop was inserted. The adverb also was added to link the second sentence to the first. The
sentence was then translated as According to Bonvicini-Pagliai & Serpagli, the slowing of
Corbulas growth in summer and autumn of 1990 is linked to the summer cessation of Corbula
shell growth due to autumn gametogenic activity. Boon et al. also highlighted the increased
bacterial activity in the competition for food with macrofauna at higher summer temperatures.

Hence, the sentence is more comprehensive for the reader, and its meaning is preserved.

Such syntactic adjustments include the differences in punctuation. For example, in the
sentence Zbog brzog i obilnog naseljavanja, nakon krize kisikom, korbula se ubraja u
“oportunisticke” vrste s dominacijom juvenilnih stadija u pridnenim posthipoksicnim
sredinama the quotation marks were used incorrectly. Double quotation marks in Croatian are
used for citations and to mark the beginning and end of a quote (it is necessary to provide a
source of the citation), while single quotation marks are used for emphasis or to indicate an
unusual use of a word. Since this is obviously no quote, double quotation marks cannot be used
in the English translation. A better solution is to either use single quotation marks or to write

the emphasized word in ifalics.

Another example of the importance of punctuation is in the sentence Kako su novaci
imali prozirne, zatvorene, neoStecene i prazne ljusture, ugibanje se pripisuje manjku hrane.
When translated into English without any modifications, the sentence reads: As the recruits had
transparent, closed, undamaged and empty shells, the deaths were attributed to lack of food.
The punctuation missing here is an Oxford comma after undamaged and before the conjunctive
and. The Oxford comma (also called serial comma or series comma) is a comma used before
the final conjunction while listing three or more items.” It is mainly used for clarity, and it

removes any potential ambiguity. Without the comma, the aforementioned sentence could be

7 What i san Oxford comma?: https://www.oxford-royale.com/articles/oxford-comma/
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interpreted as the recruits having undamaged and empty shells at the same time, but in reality,
the recruits could have had any of those modifications to their shells, and their deaths would
still be attributed to lack of food. By adding the Oxford comma, it was evident that all those
modifications can appear separately. Another aspect of the comma is that is replicates the
spoken rhythm of the sentence and the short pauses between clauses, which improves the

readability of the text.
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3. Source text 2 — Introductory Remarks

The second source text is an original scientific paper titled Tjelesne osobine sivog vuka
(Canis lupus L.) written by M. Platisa, 1. Pintar, and J. Kusak, extracted from the Veterinar
magazine. The text deals with veterinary science, more precisely with body measurements of

gray wolves in Croatia and the differences in that respect between different age categories.

Similar to the first translated text in this thesis, this one also belongs to the domain of specialized
translation. The text is concise, clear, and straight-forward. An in-depth knowledge of this topic
is necessary to produce an accurate translation, as well as the usage of scientific dictionaries
and glossaries. Apart from all the (online and paperback) resources available, it is advisable to
consult the experts when translating such complex texts, which are abundant with technical
terminology. The key to producing a precise translation lies in the translator’s ability to

understand who the end reader is, as well as how the text should be formulated.

Since the target audience for this text are scientists and scholars of veterinary science, it is
imperative to use accurate technical terminology and word choice which corresponds to
scientific papers. As Anna Romero states in her Exploring veterinary science, a little-known

translation specialization:

...veterinary specialization requires much more than simply choosing the right words in
the target language. Not only must translators consider who their target audience will be in
order to use the appropriate terminology and register, they must also constantly review the
context, market trends, and regulatory documents affecting the sector in order to consistently

take the best translation decisions and fulfil their customers’ needs.®

There can be no room for ambiguity, ant that can be an arduous task, even for the most
experienced translator