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ABSTRACT

Food packaging have three main roles
during protection, preservation and
storage are still involved  Dbetter
continuance of food quality. Evolution of
civilization and improvement of new kind
of foodstuffs, packaging industry must
create new possibilities for preventation of
food quality during shelf-life. The quality
and safety of perishable food is related to
microbial quality has got a significance
role. Fish is a very perishable food
product. It is a very low acidic food and
thus is very liable to the expansion of food
poisoning bacteria. Also decomposition of
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fish can be by reason of enzymatic
spoilage, oxidation and/or Dbacterial
spoilage. Fish is an important resource of
polyunsaturated fatty acids stated to have
defensive effects in opposition to heart-
connected  diseases.  Some  smart
packaging mechanisms liable to determine
this break down incident thought storage.
In this review, smart packaging
technologies that could be used to detect
breakdown compounds from packed fish
and fish products.

Keywords: Smart packaging, fish,
Storage, Quality
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OZET

Gida ambalajlarinin gida kalitesinin korunmasinda onleyici, koruyucu ve depolama
stiresinde kalitenin korunmasi gibi li¢ temel goérevi vardir. Globallesmenin artmasi ve
yeni tlirlerde gida maddelerinin gelismesiyle birlikte, ambalaj endiistrisi gida kalitesinin
depolama siiresi boyunca korunmasi i¢in yeni uygulamalar arastirilmaktadir.
Bozulmaya kars1 hassas gidalarda kalitenin korunmasinda mikrobiyal kalite son derece
onemli yer tutmaktadir. Balik eti bozulmaya karsi hassas gidalar arasindadir. Diisiik
aside sahip bir gida olmasi sebebiyle gida zehirlenmelerine neden olan bakterilerin
olusumuna imkan saglayacak gidalar arasinda yer almaktadir. Ayrica balik {iriinlerinin
bozulmasi, enzimatik yikim, oksidasyon ve/veya bakteriyel bozulma nedeniyle
gerceklesebilmektedir. Su friinleri ¢oklu doymamis yag asitleri kaynagi olmasi
sebebiyle kardiyovaskiiler hastaliklara karsi etkili olabilmektedir. Bazi akilli ambalaj
uygulamalari su {riinlerinin depolanmasi sirasinda meydana gelen bozulmalara karsi
duyarhidir ve belirlenmesinde goérev almaktadir. Bu derlemede, akilli ambalaj
teknolojisinin su tiriinleri sektoriinde uygulama olanaklarini incelenmistir.

Anahtar sozciikler: Akilli paketleme, Su tirlinleri, Depolama, Kalite

1. INTRODUCTION shelf-life  and  controlled  quality
Smart Packaging parameters. In addition, variations in
trading and consumers demands are
present main challenges to the food
packaging industry and perform as
precursor for the development of
innovative packaging thought that prolong
shelf-life while keeping up and checking
o food safety and quality (Dainelli et al.,
presence or absence of humidity, ,54e. Bijcks 201q1). Yam o al. (2005)
microorganisms, pressure and etc. The . L » ip

. . explain a package is “smart” if it has the
main safety purpose for traditional capability to trail the product, substance

p ackagipg 1‘[te;lm§ dwhlfhb com:s 1 M the nature in or out the package, and
connection With 100d 15 10 b MOUONICSS oy nect with the customer. For instance,

as posmble.‘ Sma}rt P ackagmg' that include an intelligent package is individual that
active and intelligent packaging systems, can control the quality and safety of a
are based on the functional contact food and give carly caution to the
between packaging environment and food. customer or food producer. Intelligent

Increased understanding of health and ackacine consiens o a package that can
environmental ~ consumer  definitely pacKesie e pagkage t1d-

. . . significance environmental variations.
contributed to the growing necessity for (Summers, 1992). Other rescarcher

usei .fOOd lp acifagmg. (?Iovf ! : food described smart packaging as having two
packasing apia fcations are ceveloping a; groups: basic smart packaging (Summers,
a response fo consumer Tequires anc - 99sy and interactional or receptive smart

1nd1:1str1al produc(tllon ftenﬁiencty ttoward; packaging (Rodrigues and Han, 2003).
gently - preserved,  1esh, - 1asty  ant New concepts of active and smart

appropriate food products with extended packaging are due to play an increasingly

Usual food packaging is supposed for
defendion, communication, applience and
containment (Paine, 1991; Robertson,
2006). The package is used to defend the
product from the deteriorative effects of
environmental factors like light, heat



significant role by offering numerous and
innovative solutions for extending the
shelf-life or maintain, improve or ensure
food quality and safety (Gontard, 2006).
Therefore, there is an exceptional interest
among the food industry, trader, customer,
and their related parties in developing a
way that is easy, cheap, rapid, trusty and
non-destructive  to  asses  real-time
freshness of food products (Kuswandi et
al., 2012). An alternative application to
attend to this necessity is the improvement
of smart packaging in the form of a food
spoilage indicator to observe freshness of
products (Potyrailo et al., 2012).

For this purpose, various others concepts
such as time/temperature and oxygen
indicators ethanol emitters which was
used for bakery products, ethylene
absorbers (e.g. for climacteric fruits),
carbon dioxide emitters/ absorbers, have
been developed. Smart packaging is an
up-coming technology that uses the
interaction action of the package to
promote judgment with purpose of
provides the benefits of improved food
safety and quality. Smart packaging is
described as a structure that monitors the
situation of packaged food to give
information about the quality throughout
storage, transport and marketing. (Yam et.
al., 2005). The possibility of smart
packaging technology is, ranging from
food safety monitoring to reach the
consumer. (Butler, 2004).

Principle of Smart Packaging

In packaging industry, “smartness” can
have lot of explanations, and obscures
some usefullies, based on the product
being packaged — food, pharmaceutical,
beverage and home product Examples of
current and future functions that are
considered to have “smartness” would be
packages that: by prevent foods spoilage
actively and extend shelf life of products,
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improve product look, aroma, taste
characteristic. React dynamically to
changes in product and/or in the package
surroundings, for consumer give connect
about product information, product history
and other conditions (Han et al., 2005).

In smart packaging  applications,
indicators are described smart or
interactive because they interrelate with
components in the food. The smart
packaging concentrate on sense and report
the position of a product in term of its
safety and quality Consumers increasingly
need to know food security promise,
particularly for perishable food products

as fish. In the future, microbial
augmentation and  time—temperature
optical indicators (TTIs) rooted on
chemical, physical and/or enzymatic

activity in the food products will provide
an obvious, truthful and unmistakable
suggestion of quality, protection and
storage condition.

In this review, the importance of the
application of smart packaging methods
that provide communications between
consumer and product, for fish and fish
based products are described.

2. SMART PACKAGING IN FISH
INDUSTRY

Fish is a highly vulnerable food which
freshness and quality rapidly refuse post-
mortem. Damage of freshness and
spoilage of fish are complex processes,
and several factors such as species and
storage situations the spoilage pattern. For
many years, the development of
dependable methods to measure fish
freshness and to determine quality
parameter has been the aim of fish
research (Di Natale et al., 2001; Gil et al.,
2008). The present methods used in the
food industry to control fish shelf life are
founded on physical, chemical,
microbiological and sensory parameters



(Olafsdottir et al., 2004). While, some of
these methods are expensive, prolonged
and need skilled personnel as an
alternative, the development of rapid,
cheap and easy quality control techniques,
which can be applied at any period of the
supply chain, is of much significance
(Pons-Sanchez-Cascado et al., 2006). A
possible resolution to this matter is to
invent smart or intelligent packaging able
to giving information about quality of fish
and seafood products.

There are three types of indicators about
smart packaging as external indicators,
which are appended external the package,
and contain time temperature indicators
and physical disturb indicators. Secondly
internal indicators, which are located
inside the package-located in the
headspace of the package or close to the
lid as microbial indicators and oxygen
leak indicators (Ahvenainen, 2003).
Lastly, indicators that using special bar
codes that stored food knowledge as use,
consume during marketing (Coles et al.,
2003).

2.1. Sensors

A sensor can be defined as a device used
to find, place or measure energy or trouble
provide a signal for the finding or
dimension of a physical or chemical
characteristic to which the equipment
responds (Kress-Rogers, 1998; Kerry et
al., 2006). Sensors give permanent output
of indicator. Most of sensors include two
major functional section, a transducer and
a receptor.

2.1.1. Biosensor

Biosensors are generally worked to find,
pick up and spread information pertaining
to biological response (Yam et al., 2005).
Biosensors include two parts as bio-
receptors and transducers (Alocilja and
Radke, 2003). The bio-receptor realize the
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goal analyze and the other part, transducer
changes biochemical signals addicted on
experimental electronic reaction (Yam et
al., 2005). Transducers may be of visual,
aural or electro-chemical. The bio-
receptors may be both raw and natural
materials like nucleic acid, enzyme,
antigen, hormone, microorganisms.

Some researchers developed a biosensor
for the detection of biogenic amines
created owing to the by amination and
transamination of  aldehydes-ketones
caused by microbial achievement or
decarboxylation  of amino  acids.
Pospiskova et al. (2013). This biosensor
may useful for fish and fish-based
products. The other biosensor that used in
animal tissue for the finding of xanthine,
as oxidation product was developed by
Arvanitoyannis and Stratakos (2012) by
check of xanthine oxide on the electrodes
prepared of materials such as silver,
platinum and pencil graphite (Devi et al.,
2013; Dolmaci et al., 2012; Realini and
Marcos, 2014).

Opto-chemical sensors are worked to
detect the property of food products by
impressioning gas analyte as volatile
amines, hydrogen sulphide and carbon
dioxide (Wolfbeis and List, 1995). The
opto-chemical sensing process are of three
types taking in fluorescence based
structure with a pH susceptible pointer,
absorption based colourimetric sensing
and energy transport attitude using phase
fluorimetric recongnition (Neurater et al.,
1999; Mills et al.,, 1992). pH sensitive
stains can be used to improve sensors for
the finding of basic volatile amines in fish,
meat and poultry. Using for this purpose
using indicators based on methyl
red/cellulose membrane,
curcumin/bacterial cellulose membrane
react during observable colourimetric
variations to volatile amines relief during
fish spoilage (Kuswandi et al., 2012,



2014). Ocular oxygen sensors are been
explained by Papkovsky et al. (2002).
Such systems are based on the theory of
luminescence slaking or absorbance
changes due to direct communication with
the analyte.

Gas sensors are used for finding the
existence of gaseous analyte in the
package. It contains carbon dioxide
sensors, oOxygen sensors, water steam
sensor, ethanol sensor, metal oxide semi-
conductor ground effect transistors,
organic handling  polymers and
piezoelectric  crystal sensors (Kress-
Rogers 1998, Kerry et al. 2006).

2.1.2. Chemical sensor

The chemical sensor or the receptor is a
chemical sensitive covering ability of
finding the incidence/ absence activity,
structure, levels of specific chemical or
gas through plane adsorption. Occurrence
of specific chemicals are being monitored
and changed into signals by transducer.
Transducers are of both active and passive
based on the exterior power necessity for
controlling (Vanderroost et al., 2014).
Nano- based sensors can be used to find
chemical contaminants, product
tampering, pathogens, spoilage, or track
components during the processing chain
(Nachay, 2007; De-Azeredo, 2009; Liu et
al., 2007). Current develop in sensors are
the use of visual transducers which do not
require the electrical power and it can be
state formally from an expanse by using
visible or light. (Yebo et al., 2012).

2.1.3. Electronic nose

Electronic nose structure used to imitate
the mammalian olfactory system within in
a mechanism created to acquire repeatable
dimension consenting to identification and
categorization of aroma combination
existing in the odour. It creates a single
reply to each flavour or smell. Nose
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system include of a collection of both
chemical and biosensors with limited
specificity and  statistical technique
allowing the detection of simple of
complex (Gardner and Bartlett, 1993;
Vanderroost et al, 2014). Some
researches using electronic nose structure
to be successful in the quality assessment
of fresh yellowfin tuna and vacuum
packed beef (Blixt and Borch, 1999;
Dobrucka and Cierpiszewski, 2014).
Gomez et al. (2006) studied e-nose that
determine the volatile compounds
produced during tomato storage. Rajamaki
et al. (2004) researched the quality of
modified atmosphere packed broiler
chicken cuts using electronic nose. The
electronic nose results were compared
with those obtained by the instrumental
head space gas composition,
microbiological analysis and sensory
analysis. The e-nose could obviously
different the chicken packages with
decline from fresh packages.

2.2. Indicators

A part of smart packaging, fish freshness-
meter is a system (or material) which
general uses metabolites as “information”
to monitor the position of fish freshness
that can be completely related to fish
spoilage. Currently, published work about
fish freshness or fish spoilage indicators is
limited even. Some publications have
constructed indicators for the volatile

compounds produced in microbial
spoilage. For example, some researchers
progressed a colorimetric dye-based

sensor and marker for determining fish
spoilage on the basis of the due to total
volatile basic nitrogen (TVBN) by way of
this on-package sensor envelops a pH
responsive dye, bromocresol green, fall
into a polymer medium (Byrne et al,
2002; Pacquit et al., 2006, 2007). General
using of indicators which a part of smart



packaging, is develop to the preservation
of packaged fish and extending shelf life
involves oxygen removal, temperature
control, moisture control, addition of
chemicals as natural acids, salt, sugar and
carbon dioxide or a combination of these
with useful packaging (Robertson, 2006;
Restuccia et al., 2010).

Using pH dye, it responses to the pH
change is affected by temperature, mainly
when it is used in a frozen stat. As such
there is a need to explore alternative
methods for detection of fish freshness
using indicator/sensor that is free from
leaching, accurate, simple, low-cost,
rapid, reliable, consumer friendly and
non-invasive to evaluate the real-time fish
freshness. One way to meet this
requirement is that of the improvement of
an easy freshness colour indicator in the
form of packaged sensor marks that
determine spoilage in fish and seafood.
Volatiles amines as ammonia (NH3),
trimethylamine (TMA) and
dimethylamine (DMA) give to a quantity
known as total volatile basic nitrogen
(TVB-N) and are the typical matter prone
for the fishy odour and flavour (EU
Directive 95/149/EEC). There are some
main indicators using in smart packaged
fish and fish-based products.

2.2.1. Time—temperature indicators

The temperature changes occur in a food
can cause changes in product quality and
safety. The time temperature integrator or
indicator (TTI) can be described as an
easy, cheap way that can demonstrate an
easily quantifiable, based on time-
temperature change that indicate the full
or incomplete temperature record of a
food product to which it is attached
(Taoukis and Labuza, 1989).

The principle of TTI process is an
unalterable mechanical, microbiological
chemical or enzymatic change, usually
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articulated as an obvious reply in the way
of a mechanical distortion, colour
improvement or colour transfer (Taoukis,
2008). TTIs may be categorized as both
incomplete and full history indicators,
based on their reaction mechanism as
Critical temperature indicators (CTI) show
communication over or under a reference
temperature. Time temperature integrators
or indicators (TTI) give a permanent,
temperature dependent reply during the
product’s past. Likely fish, having high
protein rate denaturation is an important
parameter and containing above the
critical temperature or expansion of a
pathogenic  microorganism is  other
important cases where a CTI would be
useful. Critical temperature/time
integrators (CTTI) are practical in
suggesting failure in the circulation chain
and for products in which response,
important to quality or security, are began
or happen at quantifiable rates over a
critical temperature. For instance, such
reactions are microbial growth or
enzymatic activity that is inhibited below
the critical temperature. The response rate
and temperature dependence is controlled
by the tag configuration, the diff using
polymer’s concentration and its glass
transition temperature and can be set at
the desirable range (Ahvenainen and
Hurme, 1997; Taoukis, 2008; Selman,
1995; Taoukis and Labuza, 2003)

For chemical or physical response, it is
based on chemical reaction or physical
change towards time and temperature,
such as acid-base reaction, melting,
polymerization, etc. While for biological
response, it is based on the change in

biological activity, such as
microorganism, spores Or enzymes
towards time or temperature (Otles,

Yalcin, 2008; Kuswandiet al., 2011). The
rate of change is temperature dependent,
increasing at higher temperatures similarly



to the deteriorative reactions responsible
for product quality deterioration.

2.2.2. Freshness Indicators

Escaping indicator to package ensures
package reliability during the production
and marketing chain. Ocular oxygen
indicators in MAP foods with low first
oxygen are researched by Davies and
Gardner (1996); Mattila-Sandholmand et
al. (1995). Ocular oxygen indicators by
means of redox dyes vary its colour with
changes in oxygen level. Oxygen breaks
through outflow may also be expend by
the natural microorganism present in the
food (Mattila-Sandholmand et al., 1998).
A commercial oxygen indicator tablets
which  suggest the occurrence or
nonappearance of oxygen by colour
change. It implies the lack of oxygen
(<0.01 %) by turning pink. At oxygen
intensity of 0.5 % or further, the tablet
turns blue. The occurrence of oxygen will
be showed in a few minutes (Mitsubishi

Gas Chemical 2014). The other
commercial ~ product has  revealed
reversible and non-reversible oxygen

indicator brands for the optical suggestion
of pack reliability (EMKO packaging,
2013).

2.3. Data Carriers

Data carrier, also recognized as
mechanical detection devices, give
information during food trade chain more
efficient, to the advantage of food quality
and protection (McFarlane and Sheffi,
2003). Furthermore, data carriers are more
often locate on to tertiary packaging as
multi-box containers, shipping, pallets,
large packages. The most significant data
carrier mechanism in the food packaging
industry are barcode labels and RFID
marks, which owned by the main group
of  expediency-enhancing intelligent
systems (Robertson, 2012).
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2.3.1. Barcodes

Because of their low cost and easily using,
barcodes have been progressively used in
the important trade and save to possible
record control, stock rearrangement, and
inspect (Manthou and Vlachopoulou,
2001). A barcode is a prototype of parallel
areas and bars set up to represent 12 digits
of data. The encoded information is read
by an optical barcode scanner that sends
the information to a system where it is
stored and processed (Han, 2013).
Reduced Space Symbology (RSS)
barcodes were cultivated sequentially to
encode more data in a smaller space.

2.3.2.
systems

Radio-frequency identification

An RFID structure contains three major
components: a label formed by a
microchip attached to a tiny antenna; a
reader that emits radio indicator and
receives answers from the label in return;
(Kumar et al., 2009; Sarac et al., 2010).
While RFID technology was well known
extensively, the market diffusion has
lagged following barcodes, cause of high
cost (Preradovic and Karmakar, 2012).
However, RFID technology should not be
considered as a replacement for barcodes.
Current applications of RFID tags, have
different applications in the food industry,
such as product classification and
suggestionability (Hwang et al., 2015),
cold chain observing (Badia-Melis et al.,
2015), livestock administration (Ariff et
al., 2014), and forecast shelf life of food
product (Uysal et al., 2011). Using RFID
technology for determine shelf life of fish
and fish based product will significant
invention in future.



3. CONCLUSION AND FUTURE
DEVELOPMENTS

Changes in consumer favourites have
cause to advances and improvements in
novel packaging technologies. Smart
packaging is useful for giving product
information about quality during shelf life
of treated or un-treated food products.
Generally using sensors, biosensors,
indicators as  time-temperature  and
integrity, most preferable mechanisms.
Use of time temperatures indicators can
facilitate optimize product allocation,
improve shelf life quality, monitoring and
administration of food and thus decrease
product waste from foodstuffs. With the
aim of forward the attendance difference
between potential and awareness of smart
packaging applications is not well-known.
Further modelling of the communications
between foods and microorganisms under

storage  conditions. = The  potential
advantages of smart packaging for
muscle-based  foods are  changed.

Imagining smart packaging can effectively
supply solutions to current producer and
costumer necessity, it emerges likely that
smart packaging structure for muscle-
based food as fish and fish based product
will become more commercially feasible
and common-place in future.
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OZET

Yik ellecleme, limanlarin en temel fonksiyonu olarak karsimiza g¢ikmaktadir. Bu
baglamda, ytik ellecleme ilkeleri dogrultusunda hangi donaniminin, ne kapasitede ve ne
tiir olmas1 gerektigi sorunsali ise ¢oziimii bekleyen bir konudur. Bu ¢alismanin amaci,
limanlarda ne tiir ylik ellegleme donanimi kullanilabilecegi konusu; maliyetler ve
kapasite iligkisi kurularak tartisiimasidir. Konu, temel ekonomik teorik bir yaklagimla
irdelenmistir.Limanin yeri, kaynaklari, yik trafigi, gemiler, vb. tiirli kosullar,
kullanilacak olan elle¢cleme donaniminin tiir ve 6zelliklerini dikte etmesi bakimindan bir
veridir. Ote yandan, kapasite-maliyet iliskisi cercevesinde uzmanlasmis m1 yoksa esnek
donanim mi1 kullanilacagi konusuna yalin bir yaklasim faydali olabilir. Ellegcleme
donaniminin kimi zaman esnek - olabildigince farkl tiirdeki yiikleri ellegleyebilen -
kimi zaman da uzmanlagsmis — tek cesit yiike hizmet veren — yapida olmas istenir.
Hangi durumlar i¢in bu se¢eneklerin uygun olabilecegi bu ¢aligmada ekonomik bir
bakis agisiyla tartisilmaktadir. Sonu¢ olarak, donanimin belirlenmesinde etkililik ve
etkinlik 6lgiitleri rol oynamaktadir.

Anahtar Kelimeler: Esneklik, Liman, Uzmanlasma, Yik -ellegleme donanimi

1. GIRIS kapasitesi, sermaye, finansman, teknoloji
ve yonetim yeterlikleri, politikalar gibi

Kiiresel rekabet ortaminda isletmelerde
bazi etmenler bulunmaktadir.

yiriitiilen  faaliyetlerin  etkin, yiiksek i )
verimlikte ve etkili bir bicimde Bu calismanin amaci, limanlarda ne tiir
siirdiiriilmesi kaginilmazdir. Bu baglamda, YUk ' ell€gleme donanimmin
liman isletmeleri de en temel faaliyetleri ~Kullanilabilecegi konusunu maliyetler ve
olan yilk ellecleme ve hareketlerinde Kapasite iliskisi kurularak teorik = bir
kullandiklart donanimi; kendi is hacimleri, ~Yaklasimla irdelemektir. Caliymada, hangi
gemi ve yiik trafigi, is emniyeti, maliyet, duru'rnlarv igin hangi segeneklerin uygun
vb. basta olmak iizere gesitli nedenlerle en ~ Olabilecegi ekonomik bir bakis acisiyla
uygun olanlarmdan secerler. Boylelikle —tartisiimaktadir. ~ Ekonominin,
maddi kaynaklarmni, faaliyet alanlarina ve kurumlardaki karar vericilerin elle;rmdek1
kapasitelerine gdre en uygun bigimde Kit kaynaklari amaglarma azami f?‘}’d?‘
yatirima ayirma ve tahsis etme olanag yaratacak seklldev nasil tahsis ettigini
bulabilirler. Donanim esnek yapida anlamﬁya calistigr  (Cansen, 2015)
secildiginde, farkli tiirde yiikleri belli bir ~&ereeginden hareket edilmistir.
donanim ile etkili ellegleyerek tasarruf Uzmanlasnzls mi yoksa esnek donanim
yapma olanagi bulunabilirken diger kgllqn}lacagl kqnusuna kapgsﬁe-mahyet
yanda, uzmanlagmis donanim ile yiiksek }11§.k.151 gergﬁ't.\:esm'de Xahn bir yaklasim,
miktarlarda tek tip yiikte etkinlik ve dlgek ~11gili alanda dgrenim gorenler, yatirimeilar
ekonomileri saglanmaktadir. ile karar alicilar agisindan faydali olabilir.
Kuskusuz, ne tir yik ellecleme
donanimmin kullanilacagini dikte eden;
liman ard bolgesi o6zellikleri ve dogal Yiik ellegleme, terminallerde gemi ya da
yapist, makroekonomik kosullar, liman ve diger tasit araglarina yapilan ylikleme,
terminal tiiri, gemi ve yiik trafigi, liman araglardan yiik bosaltma ile liman istif

1.1. Yiik ellecleme ve donanim

20



sahalar1  ile  depolarina/depolarindan
gerceklestirilen tiim yiik hareketlerinin
planlanmasi, Orgiitlenmesi, esglidiimi,
icrast ve denetimini kapsar. Etkili ya da
etkin bir yik ellegleme i¢cin en uygun
donanimin secilmesi ve kullanilmasi
asagida verilen ellecleme ilkeleri goz
ontine alinarak gerceklestirilebilir.

1.1.1. Yiik ellegcleme ilkeleri

Yiik ellegleme ilkelerini dort temel ana
baslik altinda toplamak olasidir. Bunlar;
emniyet, giivenlik, etkinlik ve c¢evre
duyarliligidir. Her biri i¢in yapilmasi
gerekenler asagida ayrintili  olarak
verilmistir (Kisi, 2000 - 2014).

1.Emniyet
a.Yike uygun ve yiike 0Ozel ellecleme

donanimi kullanma

b.Donanimin kaldirma, uzanma ve salinim
kapasitelerine dikkat etme

c.Agirlik merkezi, ambalajinin igerigi, vb

hakkinda  yiikiin  isaretlenmesi  ve
etiketleme
d.Yikiin istifi swrasinda kayma ve
devrilmeleri 6nlemek ic¢in takozlama ve
baglama

e.Tehlikeli yiiklerin tasinmasinda IMDG
vb kurallara uyma

f.Bozulma, kizisma, kimyasal tepkime
olasiligma karsi1 yiikiin suyla temas
etmemesine dikkat (6rn. yagmur yagarken
elleclemenin durdurulmasi)

g Istiflenen yiiklerin agir-hafif, kuru-islak,
pis-temiz, kokulu-duyarli seklinde
ayrilmasi (segregasyon)
h.Yik islem alanlariin
diizenliligi

i.Yangin sondiirme donanimi vb diger
donanimin acil kullanima hazir tutulmasi
j-Calisanlarin is bast egitimi,
sertifikalandirilmalari, 6zenli davranig ve
is ciddiyeti

k.Tiim personelin etkili iletisimi

temizlik ve

21

l.LAcil durumlar i¢in hazirhklilik ve
tatbikatlar

m.Calisma ve dinlenme zamanlarina
gereken dikkat

2.Giivenlik

a.Citler, kapilar ve gii¢lii aydinlatma gibi
fiziksel engeller

b.izleme ve gozetim

c.Kimlik kontrolii ve =ziyaret¢i defteri
kayitlar

d.Bilgili, egitimli ve donanimli devriye
orgiitlenmesi

e.KDTV, detektor, x-15m1 gibi teknolojik
donanimdan yararlanma

f.Diizenli sayim ve Puantaj

g.Uluslararas1 Gemi ve Liman Giivenlik
(ISPS) kurallarina uyum (Lloyd’s Register
/ UK P&I Club, 2010).

3.Etkinlik

a.En uygun (optimal) donanim kullanimi1
ve teknolojiden yararlanma

b.Operasyon siirelerinin en aza indirilmesi
ve yiik hareketlerinin hizlandirilmast igin
Uzmanlagma

c.Verimliligin stirekli gelistirilmesi ile
Olgek ekonomileri yaratilmasi
d.Sadelesme ve standardizasyon
e.Bakim-tutum programlari
fis bast egitimleri ve
motivasyonu

g.Dogru yiikiin dogru zamanda dogru yere
teslimi i¢in yiiklerin hattina, ithal-ihrag
olusuna, gidecegi yere, tiiriine, alicisina-
gondericisine gore ayrilmasi

calisanlarin

4.Cevre duyarhhg

a.Acil durum planlamasi ve risk yonetimi
b.1lgili kamu ve dzel kurumlarla esgiidiim
c.Yerel, bolgesel ve ulusal acil miidahale
planlarina uyum

d.Yikiin etrafa yayilip sagilmamasi igin
dogru elle¢cleme donanimi kullanimi1




e.Su tlizeri petrol ve yag yayilmasini
engelleyen bariyerler, siyirict ve ¢dzeltici
kopiik ve kimyasallarin hazir tutulmasi
f.Araglar ve donanimin egzoz salim
Olctimleri

g.Cevresel gliriiltiinlin degerlendirilmesi
ve yonetimi yonetmeligine uyum
h.Egitimli, cevre duyarliligt ve bilinci
gelismis personel

i.Kirliligin boyut ve tiiriinii saptamada
ornek inceleyecek Laboratuar
j-Yesil  liman  olabilme
karsilayabilme (UDHB, 2015).

Olciitlerini

1.2. Yiikk cellecleme donaniminin

siniflandirilmasi

Limanda yiik elleclemede kullanilan
donanim, belli 6zelliklerine ve kullanim
alanlarina gore 4 ayr1 smfa ayrilabilir
(Kisi, 2000-2014). Bunlar; vingler,
istifleyici-ytikleyici-tastyicilar, kesintisiz
aktarma sistemleri ve diger araglardan
olusmaktadir.

Vingler: Sahil vingleri ve Maguna-yiizer
ving gibi rhtim ya da gemiye bitisik
alanlarda yer alan, gemi ile kara ya da
bagka bir gemi arasinda yiikiin
aktarilmasinda  kullanilan,  kaldirma,
uzanma ve salmim yetenekleriyle One
¢ikan donanimdir. Sahil vinci ve ylizer
vingler; sapan, kapma, kepce vb gibi
cesitli eklentiler baglanarak kuru dokme,
karisik esya, palet, varil, balya vb ¢ok
farkl tiirde yiikii ellecleyebilen (Alderton,
1999) esnek yapida donanimlardir. Ancak,
yine bu grupta yer alan koprii vingler
(gantry crane) Onliik (apron) denilen
alanda etkin bir bicimde yiklik
(konteyner) ellecleyebilen uzmanlagmig
donanimlardir.

Istifleyici - yiikleyici ve tasiyicilar:
Ayrik bacak tasiyicilar (stradle carrier),
Saha koprii vingleri, Catal ytikleyiciler,
Ustten yiikleyiciler (top lift), Cekici ve
dorseler gibi ozellikle yiikliik istifleme ve
saha icinde tasimada  kullanilan
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donanimlardir. Bu gruptaki ayrik bacak
tasiyict ve saha koOprii vinci ve distten
yiikleyiciler ozellikle yiikliik
elleclemesinde kullanilan uzmanlagmig
donanimlardandir.  Catal yiikleyiciler,
farkli  boy ve kapasitede olanlar
bulunmakla  kapali  depolarda  ve
ambarlarda hatta yiiklik icinde de
kullanilabilmesi ve paletli yiikler, sandik,
balya, paket vb yiikleri elleclemede
yararlanilan cok amagl esnek
donanimlardandir.

Kesintisiz aktarma sistemleri: Boru
hatti, emici (pnomatik) sistemler ve
ylirliyen bant gibi daha c¢ok akici
maddelerin ve tahil gibi taneli, komiir,
cevher gibi pargali dokme yiiklerin belli
noktalar arasinda stirekli tasinmasi ve
yigilmasinda kullanilan donanimlardir.
Emici sistem ve yiiriiyen bant; dozer,
huni, kepce gibi yardimci donanim ile
beslenme ve desteklenme gereksinimi
duyar. Petrol, yag ve cesitli kimyasal siv1
yiikler i¢in kullanilan boru hatlarinin
ayrilmaz  parcalar1 ise pompa ve
vanalardir. Bu grup donanimin
uzmanlasmis, tek g¢esit yiike hizmet veren
yapida oldugu goriilmektedir.

Diger araclar: Cek-it (deniz rémorkorii),
dozer, cekici, romork, sase / dorse gibi
liman iginde ¢esitli yiik ve araglarin
hareket ettirilmesinde kullanilan
araglardir.  Elleglenen yiik cesitliligi
bakimindan esnek tiirde donanimlardir.

Dozerlerden gerek sahada, gerekse
ambarlarda  kuru  dokme  yiiklerin
yayilmasi yada y1gin halinde
toplanmasinda yararlanilmaktadir.

1.3. Yiikk ellegleme donanimim

belirleyen genel etmenler

Genel olarak, bir limanda kullanilacak
olan yiik ellegleme donaniminin tiiriini
belirleyecek olan etmenler iki grupta
toplanabilir. Bunlar; ekonomiye iligkin



olan ve ekonomiye iliskin olmayan
fiziksel ve diger etmenlerdir (Kisi, 2009).
Ekonomik etmenler; yatinm maliyeti,
isletme  maliyeti, limanin  finansal
kaynaklari, finansman bigimi,
hiikiimetlerin ekonomi politikalari, sistem
etkinligi, uzmanlasma, kapasite ve rekabet
kosullaridir.

Diger etmenler; limanin alan ve ard alan
ozellikleri, terminal tasarimi, yik tiird,
gemi tlirli ve geminin donanimi, teknoloji,
fiziksel dagitim bigimleri, iy emniyeti ve

isci  saghgi,  giivenilirlik, giivenlik,
esneklik, kullanim  Omrii/dayaniklilik,
bakim-tutum, servis, degistirme olanag,
alternatif  sistemler, gel-git ve hava
kosullaridir.

2. YUK ELLECLEME
DONANIMINDA ESNEKLIK VE
UZMANLASMA

Etkinlik, ekonominin ii¢ temel olmazsa
olmazindan biridir ve bunun
kaynaklarindan biri olan uzmanlagsma
yoluyla verimlilikte biiyiik ilerlemeler
elde edilebilir (Baumol ve Blinder, 1992).

Seri liretim de uzmanlagsma ile baslar.
Mekanizasyon ve standardizasyon ise seri

dretimin  diger  bilesenleri  olarak
verimliligin arttirilmasina katki saglar
(Boone ve Kurtz, 1996). Biiyiik
hacimlerde  islem  yapilan  yiiksek
kapasiteli limanlarda yiik elleclemede
diistik esneklik olanagi sunan
uzmanlasmis donanim kullanimi  seri

iretim — hizli ve siirekli yiik ellecleme
icin uygun olacaktir.

Ote yandan, esneklik ise isletmecinin
islem hacmi ve kapasitesinin diisiik olmasi
kosuluyla, farkli makinelere yatirim
yapmadan ekonomi ve tasarruf
yapilmasini saglayacak maliyet etkili bir
iiretim bi¢imidir. Farkli bir iiretim igin
mevcut sistemin hizla uyum saglamasidir
(Boone ve Kurtz, 1996). Limanda belli bir

donanimm  farkli  tlirlerde  yiikleri,
gerektiginde bazi  eklentiler  takilip
cikarilarak  ellegleyebilmesi  esnekligi
saglamaktadir. Asagida da Ornekleri

verilen yliksek esneklik derecesine sahip
genel ya da ¢ok amaclh liman ellecleme
donanimi bu kapsamdadir.

Tablo 1. Gemi ve Donanima Gore Yiik Hareketleri/Ellegleme Esnekligi (Stopford,

2002).
GEMI YUK LIMAN DONANIMI
Tanker S1vi Dokme Sahil Vinci

AN

Kuru Dékmeci

Kuru Dékme >( 7
WX 47/4/

izer Ving (Maguna)

Ro-Ro Tekerlekli \ MQ

Arag Tastyict Biiyiik ve Agir 4yr1kbacak Tas1yict
Proje Yiikleri

Barg¢ Tasiyict Barg V

—Catal Yiikleyici,
Mﬁkleyici

Hiicresel Yiiklik (Konteyner)

Doxsdy ici
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-

Agik Ambarl Dékmeci
(Conbulk)
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/

Bo}\\hattl, Ph@a
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Yukaridaki Tablo 1°de goriilecegi iizere,
baz1 donanim tiirleri 1, bazilar1 da 2 veya
daha cok yiik tirleriyle ile
iligkilendirilmistir. Donanimin yiik tiirleri

Kaynaklarin dogru, etkili ve verimli
kullanilmas: ag¢isindan limanlarda yiik
elleclemede yararlanilan donanimin esnek
ya da uzmanlasmis en uygun tiiriini

ile iligki diizeyi arttik¢a esneklik katsayisi  belirlemede kullanilabilecek
da artmaktadir. Burada en biiyiik esneklik  karsilastirmali ekonomik bir yaklasim
degerinin  sahil  vincinde  oldugu asagida Sekil 1’de grafik olarak
goriilmektedir. Tabloda, gemi-yiilk  verilmistir. Tartigma bdliimiinde de konu
hareketliligi  esneklikleri,  karigikligi  ayrintili bir bigimde irdelenmistir.
onlemek icin verilmemistir.
(HK2009)
Etkilili'k .
c o YED T G o

Tirli yiike Uyum Saglayabilme
Diisiik Baslangig/Sermaye Maliyeti
Diisiik kapasite

Yavas isletim /Hareket,

Yiiksek Fire

Etkinlik
Olgek ekonomileri
Hizl, Seri tiretim
Yiiksek teknoloji.
Yiiksek baslangi¢/Sermaye
d, Maliyeti
Tek yada sinirh Tiirde
Yiik ellegleme

YED
Uzmanlagma

Kayitsizlik diizeyi

Sekil 1. Yiik Ellecleme Donaniminda ESNEKLIK ve UZMANLASMA:
Donanim Tiiriine gore Yiik Ellecleme Maliyeti & Miktar1 Iliskisi

3. TARTISMA

Cesitli  yiikleri ellegleyebilen ‘esnek’
yapidaki donanim (sahil vinci, yiizer ving,
mobil ving, ¢atal yiikleyici, kapma, kepge,
vb) goreceli olarak yiiksek bir ilk yatirim
maliyeti gerektirmez. Ancak,
verimlilikleri diistiktlir. Ellegleme miktar
arttikca bu gibi esnek donanimin eklenti -
atagsman (sapan vb.) sokiip takma
nedeniyle zaman kayiplari, bazan da yiike
uygun olmama nedeniyle yavas kalmasi,
hasar oranlarinin artmasi ve fireler nedeni

ile tazminat taleplerinin ¢ogalmasiyla
maliyetleri yiikselecektir. Esnek donanim
ile elleglenen yilik miktar1 arttirilmaya
zorlandik¢a maliyet artacaktir. Kapasitesi
siirekli ~ zorlanan ~ donanim  ¢abuk
yipranacak ve arizalar ¢ikaracaktir.
Bdylece islerin aksamasi, duraksamalar ve
tamir i¢cin harcanan para ve zaman soz
konusudur. Bu yilizden maliyet egrisi sekil
I’de goriildigi lizere oldukga dik bir
pozitif egime sahiptir. Dolayisiyla, esnek
donanim maliyetiyle elle¢gleme miktari
dogru orantilidir. Bu tiir donanim, talebin
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ve trafigin az oldugu dolayisiyla fiili
kapasitenin diisiik oldugu tali limanlar i¢in
uygundur. Diisiik kapasitedeki kiiciik
liman veya terminallerde; yiiksek
ellecleme cesitliligi ve farkli yiik
elleclemelerine uyum saglayabilmeleri
nedeniyle, esnek donanim ekonomik ve
etkilidir.

Sadece belli bir yiik tiirli i¢in tasarlanmis
olan; ornegin, yalniz yiikliikler
(konteynerler) icin koprii vingler (gantry
kreyn, transteyner), ayrik-bacak tasiyici
(straddle carrier), yalniz tahil i¢in emici
veya hava basingli (pneumatic) sistemler
gibi ‘uzmanlasmis’ donanim yiiksek ve

karmasik  teknolojileri  ile  yiiksek
baslangic maliyetli sermaye yatirimlari
gerektirir.  Hizli, seri ve  yiksek

kapasitelerde c¢alisma olanagr ve yik
hareketleri ile yiiksek verimlilik saglarlar.
S6z konusu yiikiin trafiginin yogun
oldugu limanlarda birim basina ellecleme
maliyetini en diisiikk diizeylere cekerek
olcek ekonomileri saglanir. Tiim bunlarin
is18inda,  donanimda  uzmanlagmanin
maliyet egrisi sekil 1°de gosterildigi gibi
negatif bir egime sahiptir. Uzmanlagmis
donanimim birim basina maliyeti ile
ellegleme miktar ters orantilidir.

Kayitsizlik  diizeyi, esnek donanim
kullanim1 ile uzmanlagmis donanim
kullaniminin maliyetlerinde ve elleclenen
miktarlarda  esitligin  olabilecegi  bir
kapasite diizeyi olup, karar vericilerin bu
noktada gelecege yonelik gelismeler ve
egilimler i¢in Ongdriileri ve kestirimleri
yatirim konusunda rol oynayacaktir.
Kayitsizlik noktalarinin altinda bir liman
kapasitesi ya da talep soz konusu ise
uzmanlasmis  donanim i¢in  yiiksek
maliyete katlanmak akilci olmayacaktir.
Bu durumda esnek donanim kullanimi
oOnerilir. Aksi halde, kayitsizlik
degerlerinin iizerindeki miktarlarda iglem
hacmi bir liman icin s6z konusu ise
uzmanlagsmis yiik ellecleme donanimina
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yatirnm akiler olacak ve rekabetci giicii
pekistirecektir.

4. SONUCLAR VE ONERILER

Yiik ellecleme ilkeleri de gozetilerek,
terminal kapasitelerine gore limanlarda
yiik islemlerinin etkin, etkili ve ekonomik
olarak yapilmasini saglayacak donanimin,
cok amagli esnek bir yapida mi yoksa
uzmanlagmis tiirde mi olmasi gerektigi

sorunsali1  karar vericiler tarafindan
¢cOziimii bekleyen bir konudur.
Kaynaklarin dogru, isabetli, etkili ve

verimli kullanilmasi agisindan limanlarda
yiik elleclemede yararlanilan donanimin
yatirrm ve isletim maliyetleri ile
elleclenecek yiik tiri ve miktari
arasindaki iligski dikkate alinmalidir. Aksi
halde, atil kapasite nedeniyle kaynak israfi
ya da yetersiz kapasite ve yiiksek fireler
nedeniyle yiiksek maliyet ve ciddi
kayiplar s6z konusu olabilmektedir.

Gelecekte yapilacak c¢alismalarda, bir
onerme olarak yukarida ortaya konulmusg
olan; limanlarda ¢ok amacl esnek yapida
m1 yoksa uzmanlagmis yik ellecleme
donanimindan hangi tiirline, ya da her
ikisine birden hangi oranda yatirim

yapilmasinin uygun olabilecegi
konusunda matematiksel modeller
olusturulabilir.  Alan ¢aligmalart  ve

uygulamalar yoluyla Sekil 1’de verilen
egrilerin egimleri hesaplanabilir.
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OZET

Lojistik hizmetlerin ¢evresel yan etkileri ile ilgili artan endiseler ve lojistik hizmet
saglayicilar arasindaki rekabet lojistik hizmet saglayan igletmeler {izerinde baski yaratan
iki faktordiir. Bu calismada, yesil lojistik egilimi ile lojistik performans arasindaki
iliskinin lojistik hizmet saglayicilar agisindan ortaya koyulmasi amaglanmistir. Bu
amaca yonelik olarak, iki lojistik hizmet saglayici igletme karsilastirmali vaka analizi
yontemi ile incelenmistir. Sonuglar yesil lojistik hizmetlerinin lojistik performans
bilesenleri iizerindeki etkilerini gostermektedir.

Anahtar sozciikler: Yesil Lojistik, Lojistik Performans, Lojistik Hizmet saglayicilar,

Karsilagtirmali Vaka Analizi

1. INTRODUCTION

As foreseen by Kirkpatrick (1990)
environmentalism is one of the most
important issues that shape wup the
businesses. At last decades, tremendous
economic growth of the world provides
new opportunities to humanity, enhance
new technologies and increase global
trade. However, it also causes serious
environmental  problems as  global
warming, ozone depletion, pollution of air
and water ect. (Wu and Dunn, 2006).
Meanwhile with the increasing
environmental awareness by governments,
policy makers, business and public all
over the world, some methods have been
defined in order to weaken these
problems. This growing environmentalism
trend reflect the industries (Banerjee,
2001).

Logistics industry also effected by
environmentalism trend- as in every
industry- and scope of the logistics have
been diversified. Logistics service
providers (LSP) also had to expand their
services (Murphy and Poist, 2003).
Therefore, logistics is a missing link of
providing green products and services to
customer with value adding logistics
activities (Wu and Dunn, 2006) as
cooperation with customer’s company and
its  customer, green  government
regulations, environmental management
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system, green process design, reduction in
energy consumption and green network
design (Celik et al.,, 2016). With these
capabilities, LSP  achieves  higher
performance (Lai, 2004).

Major challenges of the global era stresses
on LSP to survive and remain their
competitiveness (Liu et al., 2010).
Logistics  performance  measurement
facilitates managing logistics operations
under this conditions and provides
information and good communication
(Gunasekaran and Kobu, 2007). Likewise,
green logistics services are contributing
the competitive awareness of LSP
(Isaksson and Huge-Brodin, 2013). There
is a lack of knowledge and research on the
link between the adoptions of green
logistics services and logistics
performance (Lin and Ho, 2008).
Therefore, this paper contributes to a
causal phenomenon between the impacts
of green logistics services on LSP’s
performance. The paper is comparative
case study of two LSP in the process of
providing green logistics services based
on logistics performance components.
Following this introduction, reviews of the
logistics performance measures and green
logistics in terms of the adoption decision,
performance innovation and practices are
presented. The research objectives and
details of methodology used are discussed



in section 3. The results of the case study
reported on section 4. The concluding
section discusses the main findings and

offers some further research and
limitations.
2. LITERATURE REVIEW

Performance measurement systems (PMS)
has broadened in the literature and
practice in many forms as measures,
metrics, indicators, and methods of
measurement and performance
measurement until 1960s (Choong, 2014).
Therefore, performance measurement is a
way of being successful through providing
competitive advantage, modifying
behavior and creating intelligence
(Fawcett and Cooper, 1998). Although
variety of PMS are proposed there is still

no agreement in a  common
conceptualization (Choong, 2014).
Logistics performance is made up of many
and different elements because of this
complex nature it is too compelling to
measure  (Cagliano et al., 2009).
Therefore, logistics performance
measurement is regarded as complicated
and challenging in spite of the importance
attached (Forslund, 2011). Logistic
performance measurement has indicated
various indicators, attributes and measures
in terms of different aspects and purposes
(Wang et al., 2015). Several models and
metrics have been presented in the
literature. Cost, customer, information,
time, resource, availability, productivity
quality, utilization are some of the
examples of these metrics (Najmi et al.,
2013). Some of the widely used models
are presented in Table 1.

Table 1. Summary of some important logistics performance measurement models.

Logistics
Performances

Items

Origin of the model

References

Beamon’s model

Resources, flexibility, output

Beamon, 1999

Beamon and
Balcik, 2008

Caplice and
Sheffi’s model

Utilization, productivity,
effectiveness.

Caplice and Sheffi,
1994

Toylietal.,” s
model

Service level, operational metrics,
logistics cost

Toyli et al., 2008

Muslimin et al.,
2015

Aramyan et al.,’s
model

Efficiency, flexibility,
responsiveness, and quality

Aramyan et al., 2007

Bourlakis et al.,
2014

Fugate et al.,’s
model

Efficiency, effectiveness, and
differentiation

Fugate et al., 2010

perspective, innovation and learning
perspective

Logistigual Tangible components, ways of Rafele, 2004 Leeuw and
fulfillment, informative actions Beekman, 2008

Balance Scorecard | Financial perspective, Internal Kaplan and Norton, Bhagwat and
business perspective, customer 1992 Sharma., 2007;

Brewer and Speh
2000; Chia et al.,
2009

SCOR

Reliability, responsiveness, agility,
costs, asset management efficiency

Supply Chain
Council

Lockamy and
McCormack, 2004,
Huan, Sheoran and

stakeholder contribution.

Wang, 2004
Performance Prism | Stakeholder satisfaction, strategies, Neely et al., 2002 Shaik and Abdul-
processes, capabilities, and Kader, 2013
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Besides of the shown logistics
performance references in above table,
there are several studies that examined
logistics performance including fast
fashion industry (Cagliano et al., 2014),
wine industry (Garcia et al, 2012),
automotive industry, automotive and one
in the chemical industry (Zimmermann
and Seuring, 2009). When the related
literature is considered, it is found that

review of the logistics performance
models and metrics are the mostly
encountered studies (e.g. Gunesekaran and
Kobu, 2007; Taticchi et al., 2014,
Shepherd and Giinter, 2006; Estampe et
al., 2013).

Traditional logistics performance

measurement models as Beamon’s model,
Aramyan et al.,’s model (2007) evaluate
the effect of complexity of logistics
system and they capture the general
overview of these complex systems
(Cagliano et al., 2009). In order to portray
the effects of green logistics services on
logistics performance, one of these models
were used. Therefore, preliminary
evidence of this relationship was tried to
examined.

Despite the increasing concern on
environment, there have been relatively
few  studies  dealing  with  the
environmental  aspects of logistics
(Murphy and Poist, 2003). Within this
study green logistics literature reviewed in
terms of the adoption decision,
performance innovation and practices.
Zhang et al., (2014) investigated the green
logistics activities in China and describe
the impact factors of the adoption of green
logistics in truck fleets. The results
suggested the adoption of green logistics
practices. Additionally, Lin and Ho (2008)
examined the influencing factors of
adoption decision of green logistics
practices. Explicitness and accumulation
of green practices, organizational

30

encouragement, quality of human
resources, environmental uncertainty and
governmental supports significantly guide
to adopt green practices. Murphy and
Poist (2003) compared the US and non-
US firms’ green logistics practices.
Therefore, green logistics practices also
investigated by Eltayeb et al., (2011),
Isaksson and Huge-Brodin, (2013). Green
logistics literature also composed of green
logistics performance (Hung Lau, 2011,
Bjorklund and Forslund, 2013), barriers of
green logistics (Wooi and Zailani, 2010),
green innovation (Zailani et al., 2011, Ho
et al., 2009).

3. RESEARCH METHODOLOGY

This paper is based on comparative case
studies concerning two LSP that provide
green transport solutions. Case study
provides a research strategy based on the
notion of understanding the dynamics
within single environment (Eisenhardt,
1989). Comparative case study contributes
the richness of case study and compare the
phenomenon in a systematic way (Ghauri,
2009). The research question “What is the
relationship between the tendency of
adopting green logistics and logistics
performance” has been tried to answered
by structured interviews based on the
Aramyan model. Consistent with this aim,
the case study method, which is useful for
“why” and “how” questions (Lin and Ho,
2008), was found suitable for this study.
The responses were analyzed through
cross case analysis which enhance
generalizability = and  deepen  the
understanding and explanation (Miles et
al., 2014).

3.1. Data Collection

Judgmental sampling, which is based on
researcher’s experience (Gofton and Ness,
1997), technique was used to select
logistic companies that are successfully



implementing green practices. In order to
determine sample, first the relevant
logistics and transportation journals and
websites on green logistic practices were
reviewed and logistic service providers
were compiled and analyzed. Within this
list, two companies were selected which
meet the aim of this study and they are
especially known with their green
logistics services in Turkey. Data
collection details and case study details in
terms of green logistics services of
provided by the companies summarized in
the Table 2.

These two cases were first examined
independently and then compared. The
data of the cases gathered by the semi
structured face to face interviews based on
the Aramyan model in April 2016.

The fictional names “A Logistics” and “B
Logistics” are used because of the
anonymity reasons. The details of the

respondents, company name, some
identical details were not disclosed in the
study. However, it is intended to explain
the nature of the sampling. Both
companies operate as pioneering LSP
have reputation with offering green
services in logistics industry. A Logistics
provides logistics solutions as road
transport with a large fleet, air cargo
transportation, maritime transportation,
railway transportation, intermodal
transportation, distribution, warehousing.
B Logistics offers flexible solutions to
customers as road transportation with road
fleet of self-owned vehicles, maritime
transportation, rail transportation with rail

fleet of swapbodies, wagons and
containers, air cargo transportation,
intermodal transportation and

warehousing and distribution centers.
Besides, value added logistics services
also provided by the company.

Table 2. Data Collection and Case Study Details

Data Collection A Logistics B Logistics
Time April, 2016 April, 2016
Respondents Sales manager Customer representative
Conducted by First author First author
Analyzed by First author + second author First author + second author
Case Study o Driver trainings e Driver trainings
Details o Efficient fleet o Efficient fleet
e Offering intermodal solutions e Offering intermodal solutions
e Reduction of carbon dioxide |¢ Energy management

lemission,

e Advanced tracking devices,

compliant vehicles

e Green office practices

e Fuel consumption and use of Euro 5 e

e Advanced tracking devices,
e Safety Management system
Reduction of water consumption

e Waste management
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4. RESULTS

Reasons of adopting green logistics
services

Although increasing affords to adopt
green logistic practices, there is still long
way to interiorize these practices. This
adoption is a compelling innovation
process for logistic service providers (Lin
and Ho., 2008). It is started to be a
criterion for the customer’s selection of
logistic service providers. In two cases,
company’s environmental awareness 1is
one of the main reasons for adopting
green logistics activities. The missions
and values of both companies emphasizes
the environmental awareness.
Additionally, environmental programs of
LSP are expected to have high standards
and technology.

At both cases, adoption of green logistics
practices also directed by the customer’s
demand. By this adoption they created
superior customer value. Based on this
result, customer satisfaction has increased
and customer loyalty positively has
influenced. Additionally, At B Logistics,
besides of the protection of natural
resources financial supports and grant
programs are another reason for the
adoption of green logistics services.

e [Effects of green logistics services on

costs

From the point of view A Logistics, green
logistics have several impacts on costs.
Nowadays, green logistics solutions are
compulsory for global shippers. LSP are
required to invest in these solutions to be
able to fulfill the demand of their shippers
and attract new shippers. However, these
solutions as renewing the fleet, carbon
footprint calculations, worker trainings,
are accomplished with an increase in
overall cost.

Both cases indicated that green logistics
practices have an advantage over fuel
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costs. According to the B Logistics also
depreciation costs and maintenance costs
are decreasing because of the technically
equipped vehicles. Additionally, model
shift to rail and sea provides freight
advantage. This results as a win-win
situation in the sense that greener
solutions both protect environment and
provide advantage to logistic service
providers.

e [Effects of green logistics services on
flexibility

In terms of the flexibility of green
logistics services to respond to a changing
environment, A Logistics reported that
green logistics activities do not effected
by changing environment such as
changing routes and cargo volumes. With
a proper planning of logistics operations,
many restrictions can be handled most
conveniently. However, B Logistics
responded from the broader point of view.
The adoption of greener logistics services
depended on logistic service provider’ s
individual concern and it causes slow
progress in Turkey. Therefore, various
determinants effect the green logistic
services as, costs, freight, technology,
changing routes and cargo volume.
Additionally, customer complaints as a
flexibility indicator was examined and
both cases emphasized that there is no
cause of complaint arouse from green
logistics services.

e [Effects of green logistics services on
responsiveness

Considering the loss of time, A Logistics
describe the modal shift to rail and sea
gives a chance to reduce the total logistics
lead time. Especially, intermodal transport
provides shippers great advantage to
increase their competitiveness. As for, B
Logistics, loss of time depends on the
planning of logistics operations. Right



planning and right equipment prevents the
loss of time and that results in decrease at
cost.

Examples from the both cases posit that
shippers positively reacts to green
logistics solutions. Such value added
services also helps to gain new customers
while avoiding losing already established
shippers. On the other hand, sometimes
shippers show some hesitations to adopt
these greener solutions.

e [Effects of green logistics services on

quality

Obviously, both cases confirmed that
green logistics activities positively affect
the quality of the LSP. A Logistics
mentioned the direct effect with easy
access of information, time and cost
savings, while B Logistics specified the
use of advanced equipment.

S. DISCUSSION AND CONCLUSION

Strict competition in logistics industry
directs LSP to offer new services and with
the increasing environmental awareness
green logistics services were initiated as a
new competitive power. Under this
circumstances, measurement of the
performance gains importance because of
the need to understand the current power
of the LSP.

Logistics  performance  measurement
models was examined briefly in this study
and Aramyan’s performance measurement
model (2007) was considered to reveal the
relationship between green logistics
services and LSP performance. Although
there are some negative implications on
costs, green logistics services can improve
the performance of the LSP based on key
performance indicators as, quality,
flexibility, cost and responsiveness. This
provides an answer to research question of
this study. Findings are consistent with the
conclusions of Lin and Ho (2008) which
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expresses the perception of green
innovations positive effect on
performance.

Lin and Ho (2008) also presented the
intentions to adopt green logistics services
in Taiwan sample as explicitness and
accumulation  of  green  practices,
organizational encouragement, quality of
human resources, environmental
uncertainty and governmental supports.
However, in this study, it is suggested that
customers’ demand, environmental
awareness and financial support are the
reasons of adopting green logistics
services.

This study is preliminary evaluation and
has several limitations. Sampling of the
study is restricted only two company and
two interviewees. Wider sample can be
preferred for the future studies.
Additionally, existing explanatory model
for performance measurement was used
this study. It is recommended that future
studies can developed through the use of
more extensive measurement model and
effect of green logistics services can be
measured quantitatively.
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Different modes of transportation are
often used in our daily lives. Therefore,
how safe these modes are commonly
researched by researchers. Many models
and methods are developed to avoid
collision with the development of
technology. This development is aimed to
improving the safety of life and property.
The technological developments also aim
to reduce the minimum level of the human
error. Technological devices developed to
prevent collision are applied in systematic
way according to type of transportation
mode. When comparatively examined, it
is similar to each other technology used in
different modes. In this respect, proposed
model and methods are similar in general.
These approaches are generally based on
position of vehicles relative to each other
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and also rules have been developed taking
into consideration the possibilities that
may occur. Real-time sensors used to
avoid collision in vehicles reduce risk of
collision and  provide  significant
achievements on behalf of avoiding
collision. Besides this, it has been
considered important a communication
network between vehicles. As a result, the
importance of the technological devices
developed to ensure collision avoidance is
increasing in our life. Thus, the study aims
to explain and compare the methods,
models and techniques used in the
different transportation modes so as to
avoid collision.
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OZET

Giinlik hayatimizda farkli ulasim modlart siklikla kullanilmaktadir. Bu sebeple bu
modlarin ne kadar gilivenli oldugu siklikla aragtiritlmaktadir. Teknolojinin gelismesi ile
birlikte catismadan kaginma amaciyla bircok model ve metot gelistirilmektedir. Bu
gelismeler can ve mal giivenligi arttirmay1 amaglamaktadir. Teknolojik uygulamalarin
amaci insan hatasini en az seviyeye indirmektir. Catigmay1 6nlemek i¢in gelistirilen
teknolojik donanimlar 6nem sirasina gore farkli ulasim yollarinda sistematik bir sekilde
uygulanmaktadir. Karsilastirmali olarak incelendiginde ise farkli ulasim modlarinda
kullanilan teknolojiler birbirlerine benzemektedir. Bu bakimdan, onerilen model ve
metotlar birbirine benzer niteliktedir. Genel olarak bu hesaplamalarda ulasim araglarinin
birbirlerine goére konumlar1 baz alinmis, olusabilecek ihtimaller gbz Oniline alinarak
kurallar gelistirilmistir. Ulasgim araglarinda ¢atismay1 onlemek i¢in kullanilan gercek
zamanli sensorler riski azaltarak, catigmadan kacinma adina 6nemli 6l¢iide basarilar
saglamaktadir. Bunun yaninda araglar arasi bir iletisim ag1 ile dogrudan haberlesmeye
de Oonem verilmistir. Sonug¢ olarak catigmadan kag¢inmayr saglamak icin gelistirilen
teknolojik donanimlarin hayatimizdaki 6nemi gilin gectikce artmaktadir. Buradan
hareketle, bu arastirmada gilinlimiiz teknolojileri ile farkli ulasim modlarindaki
catismadan kaginma amaciyla kullanilan metotlar, teknikler ve yontemlerin agiklanmasi
ve karsilastirilmasi hedeflenmektedir.

Anahtar sozciikler: Catismadan kag¢inma, Ulasim modlari, Otonom sistemler, Yapay
zeka

1. INTRODUCTION collision avoidance system is ultimately to
avoid two or more objects from colliding.
In today’s world, in addition to meeting
high standards of safety, environmental
conservation and performance,
transportation industry has to meet the
demands of enhanced safety. Collision
avoidance systems are being used in a
wide range of different areas and under
very different circumstances (Jansson et
al., 2002; Tamura et al., 2001 as cited in
Jannson and Gustafsson, 2008). The
collision avoidance systems show a very
rapid development in recent years.
Detecting and avoiding a possible
collision have been studied for several

Collision avoidance systems are believed
to reduce the risk of accidents, improve
safety, increase capacity, enhance overall
comfort and performance for drivers or
navigator. There has been enough reason
to assume that more automated vehicles
relieve the driver from many undesirable
routines of driving or navigation task. It
has also been known that many of the
vehicles accidents are due to human
errors. Therefore, the conclusion has been
that with robust automated systems,
artificial intelligent systems and real time
systems the chance of vehicle accidents

can be reduced. Future system devices ** e
aim to provide decision-making, instead different fields of application such as

of the decision of the people (Vahidi and maritime collision avoidance, aviation
Eskandarian, 2003). collision avoidance, road collision

avoidance, railway collision avoidance
(Jansson, 2005).

Collision avoidance is a crucial issue in
most transportation systems as well as
many other applications. The task of any
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2. MARITIME COLLISION
AVOIDANCE SYSTEMS

Nowadays, maritime collision avoidance
and its optimization have been researched
frequently. The topic become a hot topic
within the researchers. The reason
substantially is accidents such as
meteorological conditions, collisions or
groundings, traffic density, navigator
experience/skill and condition of ship.
This can substantially threaten crew safety
and impact the marine environment.
Statistical analysis indicates that accidents
of ship collisions at sea are 80% because
of human factors (Li et al., 2006 as cited
in Tsou and Hsueh, 2010). This refers
inaccuracy of navigator assessments in
respect to collision avoidance timing, ship
movement, favorable avoidance strategies
and collision risk prediction.

Nowadays, because of technological
development and the new maritime
regulations, novel types of navigational
equipment are being developed. This may
cause navigational information data
overload, that may affect a navigator or
operator with inadequate knowledge and
experience when make a decision. For this
reason, by making the ship more
intelligent via technology in order to
decrease manual operations and subjective
decision, ship collision avoidance
becomes more intelligent and a
navigator’s burden is reduced. This can be
solution for human-based problems (Tsou
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and Hsueh, 2010). For this reason, many
methods were researched for solving the
human-related problems.

There have been many methods,
techniques and models proposed for
solving maritime collision avoidance.
These approaches can be divided into
three main categories as deterministic
approaches (Szlapczynski, 2007; Perera
and Soares, 2015; Chang and Jan, 2003;
Zhang et al., 2015; Itoh et al., 2003),
artificial intelligent approaches (Tsou and
Hsueh, 2010; Lazarowska, 2012; Zhu et
al., 2001; Zeng, 2003; Smierzchalski and
Michalewicz, 1998; Hwang, 2002) and
hybrid systems (Harris et al, 1999;
Chohra et al.,, 1997, Borenstein and
Koren, 1989; Lee at al., 2015).
Deterministic approaches refer to the
certain mathematical  definition  of
navigation environment. This type of
approaches utilizes a precise description
for solving collision avoidance problem.
These algorithms are important in terms of
providing exact solutions compared to
heuristic algorithms, but the solution time
may take a long time.

Artificial intelligent approaches comprise
primarily of fuzzy logic (Zadeh, 1965)
heuristic approaches, neural networks and
etc. These type of algorithms can make
easier complicated problem by means of
its high computational competence and
learning capacities.

Hybrid systems propose a combination of
all mentioned above.
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Figure 1. Timeline development of maritime collision avoidance models (Tam et al.,
2009).

3. AVIATION COLLISION
AVOIDANCE SYSTEMS

A collision between aircraft is one of the
most catastrophic transportation accidents
(Kuchar and Drumm, 2007). In spite of
the aviation travel is incredibly safe, plane
failure or mistake are not possible to
repair in the air and terrifying prospect of
a mid-air collision. This collision causing
the death of human life. So collision
avoidance system for aviation are
developed continuously. The most
important collision avoidance system is
TCAS (Traffic Alert and Collision
Avoidance System). TCAS is the aviation
community to develop a viable collision
avoidance system to complement the
Federal Aviation Administration’s (FAA)
ground-based air traffic control (ATC)
system (Williamson and Spencer, 1989).
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TCAS is an airborne system used for
detecting and tracking aircraft near your
own aircraft. The Traffic Alert and
Collision Avoidance System has been
shown to significantly reduce the risk of
mid-air collision and is currently
mandated worldwide on all large transport
aircraft (Kochenderfer et al., 2011). Even
though there are different theories for
collision avoidance for aviation, most of
theories based on Traffic Alert and
Collision Avoidance System.

TCAS was defined by Kuchar and Ann
Drumm (2007). It is a kind of a multi-
layered avoidance system for mid-air
collisions. Aircraft are generally engaged
1000 ft vertically and three to five miles
laterally so as to ensure satisfactory
margin of safety. In some cases, if there is
a traffic procedure fall down, the guidance
from TCAS system helps pilots for



possible dangers. An air collision occurred
between two U.S. air carrier aircraft over
the Grand Canyon is the beginning
historical ~ development of aviation
collision avoidance (1950s). After for a
while, several approaches and models
proposed for collision avoidance. The
Federal Aviation Administration (FAA)
focused its attention to the Beacon
Collision Avoidance System (BCAS) a
transponder-based  airborne  collision
avoidance system until 1974. Another air
collision happened near San Diego
between air carrier and aircraft in 1978.
The incident lead to development of
BCAS. The developed version of it was
named as Traffic Alert and Collision
Avoidance System (TCAS) in 1981.The
other mid-air collision in 1986 near
Cerritos, California, prompted Congress in
1987 to pass legislation requiring the FAA
to conduct an aircraft collision avoidance
system by the end of 1992. The force
performed to all large turbine powered
aircraft in the US. An ensuing law
expanded the original deadline by one
year to the end of 1993. The first
merchant TCAS systems commenced
flying in 1990. After, TCAS has become
changes, referred to as Version 7, or the
Airborne Collision Avoidance System
(ACAS). ACAS was forced by The
International Civil Aviation Organization
for all turbine powered aircraft capacity of
more than 19 or maximum take-off weight
above 5,700 kg in January 2015. TCAS is
commonly being wused approximately
25,000 aircraft over the world, today.

TCAS includes different elements. The
first one is that surveillance sensors
collect state information as to the intruder
aircraft and second set of threat-resolution
algorithms  designates a  favorable
response. The response is coordinated via
a data link to provide that each aircraft
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maneuvers in a compatible direction.
TCAS gives advisories to flight crews
about threats. TCAS methods are
surveillance, threat detection, and threat
resolution. Observation of the air traffic is
corresponded to air-to-air  inquiries
broadcast once per second from antenna
on the TCAS aircraft using the same
frequency and waveform as ground-based
air traffic control sensors (Park and
Tomlin, 2012). TCAS has menace fixing
algorithms commenced by classifying
intruders into one of four divide levels.
The algorithm manages various key
metrics to confirm whether an intruder is a
threat, involving the estimation vertical
and slant-range separations between
aircraft. TCAS’s threat-resolution
algorithms confirm that maneuver is
appropriate to avoid collision. First, the
algorithm decides the vertical sense of the
maneuver such as climb or descend.
Second, the plane needs to modify its
altitude.

Mid-air collision rate
(per million flight hours)
0.10

o0.08

0.06 [

0.04

0.02

1 1 1 1 1 1 0
1970 1975 1980 1985 1990
Year

Figure 2. Worldwide annual flight hours
and mid-air collision (Kuchar and Ann
Drumm, 2007).

Figure 3 shows that TCAS relies on a
combination of surveillance sensors to
gather dataset on the state of intruder
aircraft and a set of algorithms that
confirm the best maneuver that the pilot
ought to conduct to avoid a mid-air
collision (Kuchar and Ann Drumm, 2007).
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Figure 3. TCAS relies on a combination of surveillance sensors (Kuchar and Ann
Drumm, 2007).

4. ROAD COLLISION AVOIDANCE

SYSTEMS
Traffic accidents are the major reason for
fatal accident nowadays. Automotive

producers have begun to establish much
more driver support systems to prevent
accidents. Passenger car safety is a matter
that has received enhancing attention over
the last few decades. Over the last
decades, automobile crashworthiness has
developed severely. The rate of fatal
accident in a car has diminished by 90%
compared to an early car (Jansson, 2005).
The automobile industry made an effort to
develop anti-collision systems. In 1959,
the first three-point seat belt was
developed by Volvo. The first driver assist
system was also developed in the 1980s.
Following anti-blockier system (ABS)
brake system was introduced. In the 1990s
more driver support systems became
common, such main systems are yaw
control systems, traction control systems,
roll stability systems, ABS brake systems.
The first adaptive cruise control (ACC)
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system was developed in 1999 by
Mercedes. Nissan developed the first lane-
keeping assist system. It is also the first a
collision mitigation by braking (CMbB)
system, in 2002. Another primary trend
through the last twenty years is the using
of airbag systems. The system is the major
reason for enhancing crashworthiness of
contemporary cars (Jansson, 2005).
Automatic Pre-Crash Collision Avoidance
Strategy: Ferrara and Paderno (2006)
presented general automatic pre—crash
collision avoidance strategy. There are
two type systems for collision avoidance
and mitigation of injury: a driver
assistance system for cars manage to
conducting a decision between an
emergency braking and a collision
avoidance maneuver. If the collision risk
occurs, driver assistance system will be
suitable for automatic action, in a time
shorter than a favorable lower bound of
the human reaction time. If velocity had
controlled in real sense, accidents and
injuries would have reduced.



Wireless Sensor Networks and Laser
Sensors: Ramesh et al. (2012) presented
the vehicle collision avoidance system
using wireless sensor networks. In this
study, main idea is using wireless sensor
networks, and these sensors contain Laser
sensor. Car anti collision system could be
defined by using Laser rays with the laser
transmitter and laser receiver. Laser
transmitter is fastened to the laser sensor.
CAN controller is connected to the all
sides of the nodes and send the data via
Zigbee (kind of wi-fi) and transmit the
message to the LCD output on the driver
side. Laser receiver is connected to the
CAN controller. Controller area network
(CAN or CAN-bus) is designed to let
microcontrollers and tools to
communicate with each other. CAN is a
message  based protocol, designed
particularly for automotive
implementations. Lasers using in variety
areas such many academic, military,
medical and merchant laser applications.
A laser is a tool that emits electromagnetic
radiation via a progress of optical
elevation based on the emission of
photons. Stands for laser is Light
Amplification by Stimulated Emission of
Radiation. A liquid crystal display (LCD)
is used for monitoring of message. A
wireless sensor network (WSN) comprises
of spatially distributed autonomous
sensors to  monitor physical or
environmental conditions, such as sound,
pressure, temperature etc. and to
cooperatively pass their data via the
network to a main place. Sensor network
node has some parts: an electronic circuit
for interfacing with the sensors, a
microcontroller, a radio transceiver with
an internal antenna or connection to an
external antenna, and an energy source,
usually a battery or an embedded form of
energy harvesting.
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Automotive Collision Warning/Avoidance
System (ACWAS): Mahmud and Shanker
(2003) presented the applicability of using
Bluetooth or wireless devices along with
GPS receivers to develop an Automotive
Collision  Warning/Avoidance System
(ACWAS). A vehicle gathers information
from the GPS receiver, accelerometer,
electronic compass, speed sensor, etc., and
then exchanges that set of data with other
neighboring vehicles so as to alarm
drivers about possible collisions. This
operation of a Collision Warning /
Avoidance system will depend upon how
rigorously the distance between vehicles
can be measured and how fast the set of
data can be exchanged among the
vehicles. If Bluetooth technology is used
for the inter-vehicle wireless links, then
each vehicle could hold track of another

seven vehicles in real-time. The
bandwidth serviceable from Bluetooth
devices is adequate to exchange all

vehicle definite information in real-time.
If the subject vehicle and all object
vehicles around it use the same set of
satellites, then distance between the
vehicles can be determined with a greater
accuracy.

5. RAILWAY COLLISION
AVOIDANCE SYSTEMS

Railway is an economic mode of transport
in cities of the world. Train is widely used
and comfortable nodes of transportation
system. The railway is considered to be
the safest and easiest network.
Approximately 10 billion people and 1050
million freight are transported by train
annually. Railway transport is necessary
in modern day life, both for occupation
and private users. Todays, railways in
worldwide are getting busier with trains
travelling at higher speeds and carrying
more passengers and heavier axle loads
than ever before. The integration of the



factors has put significant pressure on the
existing substructure, leading to increased
demands in supervision and overhaul of
rail assets (Saijyothsna and
Umamaheswari, 2014).

Strang et al. (2011) introduced three main
systems for collision avoidance of trains.

The model consists of three basic
technologies: a direct train-to-train
communication  system, a  certain

localization system and a cooperative
situation analysis and decision support
system. This system has been also applied
with real trains and it is rather well for
saving lives and avoiding collision. The
trains could attain their topological and
geographical position, speed and the
planned route using direct train-to-train
communication as soon as they are within
radio range of one another. The system
alarms train operator and guides them
with a pre-assessment of the present
condition. The first base constituent of
RCAS is a short range communication
system for being used in a railway
environment with its spesific
characteristics. It is used on favorable
frequency band and proper signal
propagation channel modeling. The
second significant constituent of RCAS is
its localization system. The system
provide position of each train on the track
network is an important data for the
situation analysis. For supporting the
system, using a set of functional
complemental position sensors such as
RADAR, cameras, GPS, odometer, eddy
current sensors. The data from all the
sensors are assessed for consideration of
anti-collision. ~The third significant
constituent of the RCAS is its internal

situation  prediction and  analysis
algorithm. A probabilistic  situation
prediction algorithm has been used,

considering all data as to the trains in a
zone of at least 10 km in diameter, and
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their movements across the track topology
in the next minutes. The algorithm
increases an alarm level depending on the
probability of a collision and the
remaining time to this event.

Saijyothsna and Umamaheswari (2014)
proposed a model for railway collision
avoidance by creating mutual
communication using Zigbee. In the
system insure communication between
trains to prevent in same track, every train
send its track id to other trains, if the one
train goes in a first track, the signal is
applied to the another train, if any other
train get in same track and it also send out
first track to other, then two trains gets
same track id then alert two train
operators and stop train at a distance to
avoid collisions, which can urgently stop
the train. The proposed system uses with
buzzers, microcontroller, switches, LCD,
Bomb  detectors, MAX-232  Serial
communication, DC Motor, Temperature
Sensor, Zigbee transmitter, Motor drive
and receiver. Zigbee is an IEEE 802.15 -
based specification for a suite of high-
level communication protocols used to
generate personal area networks with
small, low-power digital radios. Zigbee
tools could convey information over long
distances by passing information via a
network of intermediate tools to get more
distant ones. Zigbee is ordinally used in
low data ratio applications that require
long battery life and secure networking.
ZigBee has an identified ratio of 250
kbit/s, best suited for intermittent data
transmissions from a sensor or input tool.
Characteristics of the system are well
sensitivity, perfect determination, well
localized ability, loudspeaker output,
ordinary construction and set up, tuning
lets for ground and low cost.



6. COMPARISON OF COLLISION
AVOIDANCE SYSTEMS

Collision avoidance systems are simulated
in various type of situations and these
situations  ordinarily are  encounter
situations and  obstacle  avoidance
situations. In recent years, it is observed
that advances in technological studies has
been came into use. Also, collision
situations play a significant role in the
development of the systems. As seen in all
means of transportation, after major
accidents and loss of life or property
create rules, regulations and collision
avoidance systems.

In marine implementations, radar systems
with ARPA are widely used to specify
other vessels or objects. Radar provides
significant guide for encounter situations.
But in the near future, artificial intelligent
systems and collision avoidance of
autonomous ships will join in the
maritime industry. In aviation
applications, Radar-based air traffic
control (ATC) systems have been being
used for last decades. Traffic alarm and
collision avoidance system (TCAS) has
been being used on aircraft since 1990s.
The systems generally aim at guiding
pilots and traffic controllers in keeping a
regulated minimum separation between
any two aircraft. Nowadays, researches
are developed base on TCAS. In road
applications, long range radar or optical
sensors, a lane detection system, lidar,
ABS brake systems, yaw control systems,
traction control systems, roll stability
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systems and adaptive cruise control
commonly used. Also the proposed
system vehicle to vehicle communication
is important for road collision avoidance
system. Driver can learn the other driver's
intention with this system and we can
avoid instability (Jansson, 2005). In rail
applications, most of the current work in
collision warning systems are GPS based

Cab  Signaling, Block  Signaling,
Automatic  Train  Control, Railway
Collision Avoidance System (RCAS)
Train  Collision Avoidance  System

(TCAS). Today railway industry focuses
on communication between trains with
zigbee protocol and their devices.
(Saijyothsna and Umamaheswari, 2014).
This study shows that the majority of
researches is observed that a human error.
Therefore, the majority of researches are
intended to eliminate the human error
factor. Authorities has concentrated on the
research of unman vehicles with collision
avoidance systems. There are plenty of
applications with unmanned autonomous
vehicles. It tries to reach the goal in an
effective manner and at the same time
avoid collisions with any obstacle.

Most of the work was accomplished, but
there are a real-time systems problem due
to complicated algorithmic calculations
and long duration of calculation. Some
proposed systems have been applied for
collision avoidance system in heavy
traffic area. These systems will have a
wide field when finding a solution for the
real-time problems.



Table 1. Comparison of Collision Avoidance Systems

e Path planning with ant colony, Genetic algorithm for safe path
e Determination of safe optimal trajectory of ship with COLREG
e Safety domain model, EP/N (evolutionary planner / navigation)
Maritime |e H,, - autopilot on ships, Collision avoidance of autonomous ships
Collision |e Visualization-based collision avoidance support system
Avoidance |e A multi-ship anti-collision decision support formulation
Systems | e Optimal routes with collision avoidance on raster charts
e Collision risk detection and quantification in ship navigation with
integrated bridge systems
e Real-time ship obstacle avoidance and clearance
e Three dimensional audio display system
e Traffic alert and collision avoidance system (TCAS I, TCAS II
o and TCAS III)
Av1a'1t1.on e The traffic alert and collision avoidance system
Col.hslon e Autonomous flight systems
Avoidance ) .
Systems o PSCI}dO code and evaluating the' system in encounter models
e Variable autonomy ground collision avoidance system
e Autonomous formation control for unmanned aerial vehicles
e Probabilistic Collision Avoidance in Air Traffic Control
e Application to automotive collision mitigation
Road e Automotive collision avoidance system (ACAS)
Collision |e Strategies and coordinated control of passenger vehicles
Avoidance |e Application of switching control for automatic pre-crash
Systems | e Integrated collision avoidance systems
e Wireless vehicular networks
) e Train collision avoidance system using vibration sensors
Raﬂyvgy e Zigbee technology and Microcontroller based model
Collision i
Avoidance | ° Rail scout . .
Systems | Mgtual comglgnlcatlop using embedded system
e Railway collision avoidance system (RCAS)
7. CONCLUSIONS

In this study, collision avoidance system
was studied on different transportation
modes. There are similarities and
differences of collision  avoidance
systems. All systems' aim is to prevent the
collision, moral and material losses, also
collision warning. All transportation
modes generally attach importance to
communication, detection systems, real-
time systems and artificial intelligent
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systems. In the future, these systems will
be integrating and they are intended to be
used more effectively.

Artificial intelligence studies are carried
out intensively in the maritime sector.
Intensive data transfer of the current
systems is forcing people in decision-
making. Computers with artificial
intelligent systems facilitate the decision-
making as optimal and safe path planning,



collision avoidance and collision warning
systems in aviation, road and rail
transportation modes. So, collision
avoidance system which takes control of
the vehicle when drivers give no response
to warnings given by warning system and
applies emergency maneuver to avoid
possible collision risk were designed,
during complex traffic environments. In
particular, road and rail systems focused
on communication and real-time obstacle
avoidance. There is TCAS for aviation
and most of the work is being developed
through this system. In recent years,
especially in highways intensive research
is carried out on collision avoidance
systems due to the increase in the human
population and traffic.

Aviation collision avoidance systems
firstly began to be researched after that
respectively marine, rail and road collision
avoidance systems were researched. But
in the 20th century, it is observed that all
collision avoidance system in different
transportation modes developed as
parallel. It is observed that the
transportation systems more similarities
than differences. These systems are used
extensively such as RADAR, laser,
obstacle detection systems,
communication systems, network systems,
path planning systems, optimal and safe
tracking sensor. It is certain that this
future technology will greatly influence
Collision Avoidance System which is
dependent to artificial intelligent systems
and hybrid systems.
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ABSTRACT

There are nearly 1200 sea cucumber
species in the world oceans, while only 37
species from Holothuroidea class lives in
the Mediterranean Sea. This preliminary
study aims identification sea cucumbers
species of the Turkish waters. The sea
cucumber samples used in this study were
obtained from a series of different studies
between the years of 2008 and 2014.
Identification of the species are mainly
based on the morphometric characteristics
while some of species are determined
from their calcareous spicules. Eight sea
species were identified in this research
which  are;  Holothuria  tubulosa,
Holothuria polii, Holothuria mammata,
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Holothuria (Platyperona)  sanctori,
Holothuria forskali, Stichopus regalis,
Synaptula reciprocans and Stereoderma
kirschbergi. There are limited number of
studies in the literature focusing on the
identification of the sea cucumber species
spread in our seas. Therefore, this study is
believed to play an important role in
guiding future researches.
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OZET

Diinya denizlerinde 1200’¢ yakin deniz hiyar1 tiirii bulunmaktadir. Akdeniz’de
Holothuroidea smifinda 37 tiir dagilim gostermektedir. Bu 6n calismada Tiirkiye
karasularindaki deniz hiyarlar tiirleri tespit edilmeye calisilmistir. Karasularimizda
dagilim gosteren deniz hiyar tiirlerinin O6rneklemeleri, 2008-2014 tarihleri arasinda
deniz hiyar1 i¢in yapilan farkli arastirmalardan elde edilmistir. Tiir tanimlamalar
morfometrik karakterlerden ve bazi tiirlerin kalkerli spikiil yapilarindan yararlanarak
gerceklestirilmistir. Arastirma sonucunda 8 deniz hiyar tiirii tespit edilmistir. Bu tiirler
Holothuria tubulosa, Holothuria polii, Holothuria mammata, Holothuria (Platyperona)
sanctori, Holothuria forskali, Stichopus regalis, Synaptula reciprocans ve Stereoderma
kirschbergi’dir. Karasularimizdaki deniz hiyar: tiir tanimlamalan ile ilgili yapilmis
calisma ¢ok az sayidadir. Yapilan bu ¢alisma, gelecekte yapilacak c¢alismalara referans

olmasi agisindan 6nemlidir.

Anahtar Sozciikler: Deniz hiyarlari, Holothuroidea, Tiirkiye denizleri

1. GIRIS

Deniz  hiyarlari,  omurgasiz  deniz
hayvanlaridir. Hemen hemen her deniz
ekosisteminde  yayilis  gOstermesine
ragmen daha cok tropikal sig sularda ve
mercan resif alanlarinda bulunurlar. Si1g
sulardan derin okyanus tabanlarina kadar
yayilig gosterirler (Gilliland, 1993). Deniz
dibinde ¢okelti halinde bulunan 6l
organik madde ya da organik atiklarla
beslenerek  dogal  bir  doniislimii
gerceklestirirler  (Gonzélez-Wangiiemert
ve ark., 2014; Purcell ve ark., 2012).
Diinya denizlerinde 1200’e yakin deniz
hiyari tliri olmasina ragmen ticari aveiligi
yapilan yaklasik 60 tiir bulunmaktadir
(Conand, 1990; Gonzéilez -Wangiiemert
ve ark., 2014). Deniz hiyarlarinin avciligi,
Dogu ve Giiney Afrika iilkeleri, Orta
Amerika iilkeleri, sicak Akdeniz tilkeleri,
Kuzey Pasifik ve Kuzey Atlantik
Okyanuslarina kadar, 6zellikle tropikal
sularda  olmak {izere tim diinya
tilkelerinde yapilmaktadir (Conand ve
Byrne, 1994; Conand, 2006; Toral-Granda
ve ark., 2008). Avciligin biiyiik bir kismi
ise Asya iilkeleri (Choo, 2008), Pasifik
Adalart (Kinch ve ark., 2008) ve Hint
Okyanusu’nda (Conand, 2008)
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gerceklestirilmektedir. Daha ¢ok Orta-Bati
Pasifik ve Asya lilkelerine kurutulmusg
olarak ihra¢ edilmektedir. Deniz hiyarlari
bir ¢ok diinya iilkesinde yiizyillardir besin
olarak tiiketilmektedir (Choo, 2008;
Aydin, 2008). Deniz hiyarlart ¢ok zengin
miktarda mucopolysaccharides ve
chondroitin sulphate igerirler. Ayrica
protein, vitamin A, thiamin, riboflavin,
niacin, calcium, iron, magnesium ve ¢inko
bakimindan zengindirler (Choo, 2008;
Aydin, 2008; Aydin ve ark., 2011). Kuzey
Akdeniz’de  besin  maddesi  olarak
tiketilmeyip, olta balik¢iliginda yem
olarak degerlendirilen bu tiirlerin tamami
ihrag¢ edilmektedir.

Holothuriidae  ailesinin  Holothuroidea
smifi 185 tiir ile temsil edilmektedir.
Akdeniz’de bilinen 5 takim 9 familyaya
ait 37 tiir bulunmaktadir (Fischer ve ark.,
1987). Ulkemiz denizlerinde yapilan bir
derleme ¢alismasinda 22 tiir (Oztoprak ve
ark., 2014) olarak verilmistir.  Aydin
(2015) yapmis oldugu calismada ise tiim
denizlerimizde 8 tiir tespit etmistir.
Tiirkiye’de 1996 yilindan itibaren ihracati
yapilmaktadir. Ticareti yapilan tiirlerden
yogun olarak karasularimizda Holothuria
tubulosa, Holothuria polii, Holothuria



mammata, Stichopus regalis
bulunmaktadir. Dondurulmusg veya
kurutulmus olarak ihra¢ edilen deniz
hiyarlarinin ~ Tiirkiye’deki {iretimi  son
yillarda 500 tona kadar ulagmustir
(Gonzalez-Wangiiemert ve ark., 2014,
2015). Bu on g¢alismada Tirkiye
karasularindaki deniz hiyarlar1 tiirleri ve
baz1 tanimlayici 6zellikleri tespit edilmeye
calisilmistir.

2. MATERYAL VE METOT

Karasularimizda dagilim gosteren deniz
hiyar1 tiir Orneklemeleri,  2008-2014
tarihleri arasinda deniz hiyar igin yapilan
farkli arastirmalarda elde edilen 6rnekler
kullanilmistir.  Orneklemelerde  farkli
derinliklerde (0-40m) dalislar (SCUBA
veya nargile sistemi) yapilmistir. Bu
kapsamda farkli habitatlarda 300°den fazla
dalig gerceklestirilmistir. Daha
derinlerdeki ornekler ise ticari amagla
kullanilan trol veya dreclerden elde
edilmistir. Tiir tanimlamalar1 morfometrik
karakterlerden ve bazi tiirlerin kalkerli
spikiil yapilarindan yararlanarak
gergeklestirilmistir  (Cherbonnier, 1960;
Fischer ve ark., 1987; Gustato ve Villari,
1977; Koehler, 1921; Reyes-Leonardo,
1984; Rowe, 1969; Tortonese, 1965).

3. BULGULAR

Aragtirma sonucunda 8 deniz hiyar tiirii
tespit edilmistir. Holothuria tubulosa,
Holothuria polii, Holothuria mammata,
Holothuria (Platyperona) sanctori,
Holothuria forskali, Stichopus regalis ve

Synaptula reciprocans Ege, Akdeniz ve

Marmara Denizleri’nde, Stereoderma
kirschbergi ise Karadeniz’de
orneklenmigtir.

3.1. Holothuria tubulosa

Alem: Animalia

Sube: Echinodermata

Smif: Holothuroidea

Takim: Aspidochirotida

Aile: Holothuriidae

Cins: Holothuria

Tiir: Holothuria tubulosa Gmelin, 1790

Holothuria tubulosa Ege sahillerinde sik
goriilen tiirlerden biridir (Sekil 1). Daha
cok yumusak, kum ve camur zeminlerde,
posidonia topluluklarinin kenarlarinda ve
azda olsa sert kayalik zeminlerde
bulunurlar. 0-50 m derinlikteki sularda
yasayabilmekle  birlikte 0-20 m
derinliklerde yogun olarak yasarlar.
Zemindeki organik partikiillerle beslenen
bu canlilarin karmn boélgeleri daha acgik
renkte olmakla birlikte koyu
kahverengidir. Rahatsiz edildikleri anda
diger deniz hiyarlar1 gibi hemen kasilirlar
(Fischer ve ark.,1987). Yaz aylarinda
(6zellikle haziran-temmuz- agustos
eylill) sig sularda iirerler. Larvalar 7-13
haftalik planktonik dénemden sonra dibe
yerlesir. Bir yilda 5-20 milimetreye 5-6
yilda cinsi olgunluga ulasirlar. 8 yildan
daha wuzun yasarlar. Dorsal ylizeyi
kahverengi ve kalin ¢ikintilarla kapli,
ventral ylizeyi ise daha agik renkli ve ¢ok
sayida tiip ayaklar (podia) mevcuttur.

Sekil 1. H. tubulosa
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3.2. Holothuria (Platyperona) sanctori

Alem: Animalia

Sube: Echinodermata

Simif: Holothuroidea

Takim: Aspidochirotida

Aile: Holothuriidae

Cins: Holothuria

Tiir: Holothuria (Platyperona) sanctori
(Delle Chiaje, 1823)

Holothuria sanctori, Marmara, Ege ve
Akdeniz’de kayalik bolgelerde bulunan
bir tlirdiir (Sekil 2). Daha ¢ok karanlik
kayalarin  arasinda, magaralarda ve
oyuklarda yasarlar. Cuvier organlar1 vardir
ve kendilerini tehlikede hissettiklerinde
ortama ag seklinde salgi yayarlar. Diger

tirlere gore olduk¢a az miktarda bulunan
bu tiir, ticari olmakla birlikte popiilasyonu
az oldugundan ve toplama zorlugundan
(salgilarindan) dolay1 balik¢ilar tarafindan
toplanmasi tercih edilen bir tiir degildir.

H. sanctori tlrlinin  baskin  rengi
kahverengi olup iizerinde boyuna dizilmis
sar1 renkli ortalar1 kahverengi konik sekilli
papillalar vardir ve bu dis goriiniis 6zelligi
ile diger tiirlerden ¢ok kolaylikla ayirt
edilebilirler. ~ Canlmin  karin  kismi
sarimtirak renkte olup sirt kismindan daha
aciktir. Sert  yiizeylerde,  kayalik
bolgelerde, kaya  oyuklarinda  ve
magaralarda yasarlar. Yaygin bir tir
degildir.
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Sekil 2. H. sanctori

3.3. Synaptula reciprocans

Alem: Animalia

Sube: Echinodermata

Sinif: Holothuroidea

Takim: Apodida

Aile: Synaptidae

Cins: Synaptula

Tiir: Synaptula reciprocans (Forsskal,
1775)
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S. reciprocans tiirii daha ¢ok sert ylizeyleri
ve kumluk zeminleri tercih ederler.
Akdeniz’in lessepsiyen bir tiirii olup
kiyisal alanda yayilim gosterir. Ince uzun
bir yapist vardir. Et kalinlig1 yok denecek
kadar az ve ¢ok incedir. Agiz kismindaki
tentakiiller uzundur. Koyu siyah veya
koyu kahverengindedir. Ticari olarak
tiiketilen bir tiir degildir.



Sekil 3. S. reciprocans

3.4. Holothuria polii

Alem: Animalia

Sube: Echinodermata

Simif: Holothuroidea

Takim: Aspidochirotida

Aile: Holothuriidae

Cins: Holothuria

Tiir: Holothuria polii (Delle Chiaje,
1823)

H. polii, 6zellikle Kuzey Ege Denizi’nde
en yaygin bir tirdliir. Ege Denizi’nde
yogun olarak bulunan H. polii ¢amurlu
yumusak zeminleri ve deniz g¢ayirlarinin

etraflarm1  yasam alam1 olarak tercih
ederler (Sekil 4). H.tubulosa tiirii ile ayn1
ortamlar1 paylasirlar. Kahverengi veya
siyah renkte olup ventral yiizeyinde g¢ok
sayida tlip ayaklar (podia) mevcuttur ve
bliylik bireylerin u¢ kisimlar1 beyazdir.
Dorsal bolgesinde ¢ikintilar yoktur. Diger
tirlere oranla etin igerisinde kalkerik
yapilarin ¢ok olmasindan dolay1 ticari
olarak az tercih edilirler. Ulkemizde
bulunan ticari tiirler arasinda en kiiciik
olan tiirdiir.
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Sekil 4. H. polii

3.5. Holothuria mammata

Alem:Animalia
Sube: Echinodermata
Simif: Holothuroidea
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Takim: Aspidochirotida

Aile: Holothuriidae

Cins: Holothuria

Tiir: Holothuria mammata Grube, 1840



Sekil 5. H. mammata

Ege denizinde H.tubulosa ve H.polii kadar
yogun olmamakla birlikte Holothuria
mammata ticari olarak cok tercih edilen
bir tiirdiir (Sekil 5). Derinin {izerinde kalin
ve c¢ok sayida cikintilar vardir. Rengi
kirmizimtirak  eflatunidir. Et kalinligt
fazladur. Diger tiirlerle birlikte
yasamalarina ragmen, onlara nazaran daha
sert zeminleri tercih ederler. H. tubulosa
tiirline ¢ok benzer ve tiir ayrimi yapmak
zordur.

3.6. Stereoderma kirschbergi

Alem: Animalia

Sube: Echinodermata

Siif: Holothuroidea

Takim: Aspidochirotida

Aile: Cucumariidae

Cins: Stereoderma

Tiir: Stereoderma kirschbergi (Heller,
1868)

Sekil 6. S. kirdchbergi

S.  kirdchbergi Karadeniz’in Tiirkiye
kiyilarinda rapor edilmis tek deniz hiyari
tirtidiir. 1-2 cm uzunlugunda kirmizimtrak
renkte olup en kii¢lik deniz hiyar: tiiriidiir
(Sekil 6). Boydan boya uzanan c¢ift sira
halinde dort sira papillalart vardir. Ticari
bir tiir degildir.
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3.7. Stichopus regalis

Alem: Animalia

Sube: Echinodermata

Sinif: Holothuroidea

Takim: Aspidochirotida

Aile: Stichopodidae

Cins: Stichopus

Tiir: Stichopus regalis (Parastichopus
regalis Cuvier, 1817)



Sekil 7. S. regalis

Stichopus  regalis, Ulkemizde yapilan
calismalara goére daha c¢ok Marmara
Bolgesi’nde ve derin sularda
bulunmaktadir (Kinacigil ve ark., 2003)
(Sekil 7). Camurlu ve parca tash
zeminlerde 5-800 m derinliklerde yasarlar.
Agiz kisminda 18-20 adet tentakiil
bulunur ve gonadlart 2 hat seklinde
dorsalde yer alir. Dorsal-ventral arasinda
uzun ¢ikintilar bulunur. Spiculler diiz kule
seklinde ve genis tabanlidir (Fischer ve
ark.,1987). S. regalis turuncu sari
renktedir. Ticari degeri olan bir tiirdiir
fakat sudan c¢ikarildiktan sonra, diger

tirlere nazaran c¢ok hizli bir sekilde
deforme olmaktadir.

3.8. Holothuria (Panningothuria)
forskali

Alem: Animalia

Sube: Echinodermata

Smif: Holothuroidea

Takim: Aspidochirotida

Aile: Holothuriidae

Cins: Holothuria

Tiir: Holothuria (Panningothuria)
forskali (Delle Chiaje, 1823)

Sekil 8. H. forskali

H. forskali tiriiniin iist kismi ¢ok sayida
ince uzantilarla kaphidir. Ust kismi koyu
kahverengi-siyah alt kismi sarimtiraktir
(Sekil 8). Cuvier organlar1 vardir ve etkili
bir sekilde salgi yayarlar. Karasularimizda
ender goriilen bir tiirdiir.
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3.9. Cuvier orgam

Tiir tespitlerinde ayirt edici 6zellik olarak
kullanilan cuvier organ1 iilkemizdeki
tiirler icerisinde H. sanctori ve H. forskali
tirlerinde mevcuttur. Bu cuvier tiiplerin
icerisinde kendilerini tehlikede

hissettiklerinde ortama ag seklinde



biraktiklari, yapisma giicii ¢ok yiiksek
tiibiiller salgilamaktadirlar (Sekil 9,10).
Savunma mekanizmas1 olarak kullandig:
ag seklindeki bu sivi bir baligt veya
yengeci etkisiz hale getirecek kadar
glicliidiir.

Ayrica bu hayvanlar yine kendilerini
tehlike icerisinde hissettiklerinde,
savunma  mekanizmasi  olarak  i¢
organlarini digartya atarlar ve kisa bir siire
sonra da  rejenerasyon  Ozelligiyle
tekrardan bu organlarini olustururlar.

Sekil 10. Cuvier organi (H. forskali)

4. TARTISMA VE SONUC

Ulkemizde deniz hiyarlari tiir tespitleri ile
ilgili cok az sayida caligma vardir. Aydin
(2008) yilinda yapmis oldugu calismada 5
tir tespit etmistir. 2015 yilinda yapmis
oldugu caligmada ise 8 tiir tespit etmistir
(Aydin, 2015). Oztoprak ve ark., (2014)
yapmis olduklar1 derleme ¢aligsmasinda 22
tir tespit etmiglerdir. Aydin (2013),
Holothuria sanctori tliriiniin, Aydin ve
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Erkan (2015), Holothuria tubulosa,
Holothuria polii ve Holothuria mammata
tiirlerinin, Gonzalez-Wangiiemert ve ark.,
(2015) Holothuria tubulosa ve Holothuria
polii tiirlerinin, Sezgin ve ark., (2007),
Stereoderma kirschbergi tiirtiniin
tanimlayict Ozelliklerini vermiglerdir. Bu
calismada ise Onceki ¢alismalar1 da igeren
8 tiiriin tanimlayici 6zellikleri verilmistir.
Biyogesitlilik ~ ve  lilkemiz fauna



zenginliklerinin  belirlenmesi  agisindan
onemli bir c¢aligma olmakla birlikte,
Tiirkiye karasularindaki deniz hiyarlarinin
tiir tayin anahtar1 niteliginde daha detayl
bir ¢aligma yapilmasi gerekmektedir. Yine
de yapilan bu calisma, gelecekte yapilacak
caligmalara referans niteliginde olacaktir.
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Additional Records of Two Rare Crabs, Ilia nucleus (Linnaeus, 1758) and Ethusa
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ABSTRACT

One specimen of //ia nucleus and one specimen of Ethusa mascarone were collected from
Urla coasts, Izmir Bay, Aegean Sea. Up to now, both rare species are being reported for
the three and four times from Izmir Bay, respectively.

Keywords: Brachyura, Ilia nucleus, Ethusa mascarone, lzmir Bay, Aegean Sea.

OZET

Bir Ilia nucleus ve bir Ethusa mascarone bireyi Izmir Kérfezi Urla kiyilarindan
toplanmustir. Simdiye dek her iki nadir tiir Izmir Korfezi’nden sirastyla ii¢ ve dort kez
kaydedilmistir.

Anahtar sézciikler: Brachyura, Ilia nucleus, Ethusa mascarone, 1zmir Koérfezi, Ege
Denizi.
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1. INTRODUCTION

Izmir Bay, one of the largest bays in the
eastern Aegean Sea, is a very productive
area due to discharging of Gediz River. At
the same time, the bay is semi-closed with
L-shape, about 20 km wide and 40 km long
(Sayin, 2003) and relatively shallow
(maximum depth is 77 m in outer part).
Because of being closed area for the large
scale fishery and having sufficient
hydrological conditions, this bay has good
species richness.

Although, there have been some
intermittent studies on the crustacean
species in Izmir Bay since the late 1960s,
recently, a total of 444 crustacean species

were listed in an updated checklist for
Izmir Bay’s crustacean fauna (Bakir and
Cevirgen, 2010). Both species, mentioned
in the title, were listed as rare species.
Thus, this short note presents the additional
records of [lia nucleus and Ethusa
mascarone, collected from the new
localities of Izmir Bay.

Ilia nucleus (Linnaeus, 1758)

Material examined: Iskele, Urla, [zmir Bay
(38°22.687 N - 26°45.994 E; Figure 1),
sandy bottom with Posidonia meadows, 20
m depth, trammel net, 27 August 2013, 1 &
(Figure 2), Carapace length (CL) 22 mm.

26°45' 27700
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Figure 1. The sampling locations of /lia nucleus (0) and Ethusa mascarone (+) in Izmir

Bay, Aegean Sea.
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Figure 2. llia nucleus, caught from Izmir
Bay, Aegean Sea (Horizontal bar: 10 mm)
(Photograph: O. Akyol)

Remarks: Ilia nucleus was first mentioned
from Izmir Bay by Kocatas (1971), who
collected this species from Karagamur
(between former Ragippasa Lagoon and
Tuzla) by scoop net and beam-trawl during
the expeditions between 1967 and 1970.
After a quarter century, I. nucleus was
being recorded from Foca, located at the
outermost portion of the Bay of Izmir
during 1995-1996 (Kirkim et al. 2005).

Ethusa mascarone (Herbst, 1785)

Material examined: East of Karantina
Island, Urla, Izmir Bay (38°22.202 N -
26°47.270 E; Figure 1), sandy bottom, 3 m
depth, trammel net, 10 May 2016, 1
ovigerous ¢ (Figure 3), 11 mm CL.
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Figure 3. Ethusa mascarone, caught from
Izmir Bay, Aegean Sea (Horizontal bar: 10
mm) (Photograph: O. Akyol)

Remarks: Ethusa mascarone was also first
mentioned from Izmir Bay by Kocatasg
(1971). Kocatas (1971) collected E.
mascarone from the coast of Foca during
the beam-trawl surveys between 1967 and
1970. Any specimens of E. mascarone
were not ovigerous. Later, Ozel and Mavili
(1990) obtained a total of 9 zoea larvae of
E. mascarone from Izmir Bay at depths of
29-110 m in both 1977 and 1987. Between
1995 and 1996, a total of 4 specimens were
collected from the outer part of [zmir Bay
(Dogan et al. 2008).

In conclusion, occurrence of E. mascarone
indicates an established population in the
area in terms of ovigerous females and its
zoea larvae. On the other hand, Ilia nucleus
is also established due to different locality
and collected dates. Moreover, there is a
necessity on further studies about these
poorly known species in the Bay of Izmir.
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