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ABSTRACT

There is no doubt that the maritime transport ie ohthe most important means of the global trartations.
Whereas the maritime transport represents arouft &0the global trade market, according to BIMChg€TBaltic and
International Maritime Council) statistic. Maritinteansport has several trends globally, among wikscthe transfer of
cargo and its movement between different countnidhe east and west, north and south as wellasrdémsfer of drilling
materials and equipment to the rigs, which do tpait in the field of gas and oil exploration arm@dush in the depths of

the seas and oceans.

The human factor is considered one of the funddahefements upon which the maritime transport ddpelt
has been demonstrated that this factor was the oaise of accidents and consequently the humammarekial losses
(Berg, 2013).There are several other factors, sisdhe act of god, ships maneuverability, port ssibdity, etc. therefore,
it is important to study those factors which affegtto those who work in the field of maritime tsmort and the large

workload undertaken by seamen.

Given the difficulty of labour on some cargo vdssend the continuous work periods without gettdgquate
rest, the seaman’s health and psychological wétigoenay be negatively affected. Accordingly, humemor occurs

especially on large vessels operating on show tripluding non-stop loading and discharging work.

There are several causes of fatigue to seameh, asieanning ships with the minimum crew membées, t
increasing of the operational and administrativedbuas in the shorter trips, the seamen being distam their families
for a long time as well as the difficulty of gettirenough time to rest and sleep because of thésspgsitions and

movement during sailing or loading, discharging #r&noise.

International organizations such as the IMO (Im&tional Maritime Organization) and the ILO (Intational
Labour Organization) were concerned with all thensen’s problems and the long working hours fromcwihey suffer.
They had issued several international agreementsentiey specified the maximum working hours arel rifinimum
hours of rest, such as the International Converdgiotandards of Training, Certification and Wélktekping for Seafarers
(STCW), 1978 and the Maritime Lab or Convention @}1.2006.

This research paper addresses a study of thescatisearitime accidents of ships, including thegia¢ factor
and the impact on the marine environment and, sulesgly, injuries and considerable economic los3éss will be

achieved through a deep study of two ship collisjame carrying general cargo, and the other caytyguefied gas

KEYWORDS: Fatigue on Seafarer's

| Impact Factor (JCC): 1.9586- This article can be denloaded from www.impactjournals.us




| 88 Mohamed Soliman El-Sherief-Captain & Mohamed NabilEInabawy

INTRODUCTION
DEFINITION OF FATIGUE ACCORDING TO IMO

The International Maritime Organization (IMO) hasfided fatigue as the diminution in the physicahm@ntal capacity as
a result of physical, mental or psychological erertwhich has weakened the physical abilitiesluding strength, speed,
response time, hand-eye coordination and decisiakifg. (MSC, 2001)

There are many symptoms of fatigue, including galnethargy in an individual’s activity, inabilityo perform
a certain function as part of the natural abilitefsa person or feeling muscular weariness regulfiom a particular
labour.All these symptoms are widely prevalent aghpeople in everyday life; however, their sevevifyies depending
on a person's stamina. Generally, the intensitthe$e symptoms relatively increases with the irsréa work pressure
over the normal limit. Similarly, the response &tidue differs from one person to another with diféering conditions
and situations. Under certain circumstances, amraactan be considered fatiguing, while it may net ¢o in other
circumstances. For instance, if a person runsefar 6f danger, he/she will suffer from severe fatigvhereas if the same
person runs the same distance for the purposeodfssihe/she may not feel tired. Therefore, itif§adilt to find a specific
definition to fatigue. (Smith, 2006)

“Mormal”

Mormal dircadian slesp rhythm. Slesp urge is greatest at night with
a small increase at mid day. Skesp nesd increases throughout the
waking hours and is replenished during sleep.

Figure 1: Circadian Rhythms

Source: https://www.normal.i@adian+Rhythms&tbm December 2014

THE INTERNATIONAL MARITIME ORGANIZATION’S (IMO) VIE W OF FATIGUE

The International Maritime Organization (IMO) ademvide holistic view to identifying the causesatigue. It

stipulates that it must be recognized that theaseafs a captive of his/her work environment due t
Firstly, while serving on board the vessel, there is nardeparation between work and recreation.

Secondly,the average seafarer spends between three to sithsnworking and living away from home, on a

moving vessel that is subject to unpredictable remvental factors (i.e. weather conditions).

Thirdly, today’s crew is composed of various nationaliti@sg religious, cultural, and social backgrounds,
who are expected to work and live together for lpagods of time. All these unique aspects aremabioation of possible

reasons for fatigue. (Parliament of the CommonweafitAustralia, 2000)

Personal qualities play an important role in dataing whether or not a person is susceptible tigde. For
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example, two people may be exposed to a finanaiadhip. One may get over it, while the other magak down. There
are people who have the ability to work under hardditions and long hours due to their physicatrgith. (Wubbolts,
2005)

INTERNATIONAL CONVENTIONS CONCERNED WITH REDUCING F ATIGUE

The International Maritime Organization discustieel problem of fatigue in order to find solutiowsittand to
lay systems concerning work and rest hours. Thifoise to provide the crew with comfort and to redtite effects of

fatigue, which may result in a lot of maritime atmits, and consequently human and material losses.
IMO / ILO’s Concern with the Issue of Work and RestHours

Among the international conventions dealing with tssue of seafarers working hours is Convention109
issued by the International Labor Organization (JLi® 1958, concerning wages, working hours, and nitan This

agreement proved to be futile, because only 16@Member States ratified it, and it was not ptd practice.

In 1996, the Maritime Conference of the InternadioLabor Organization adopted Convention No. 18@m=
alternative to the Convention No. 109. Conventian N80 applies to all the seafarers on board shipaddition to what
the International Labor Organization put forwarte international Maritime Organization (IMO) addved the issue of
fatigue, and work and rest hours through its cotivanof the Standards of Training, Certificationdawatch-keeping

(STCW), and the International Safety Managemenl(2de). The following is an explanation of thesawentions:

e Convention No. 147 of the Minimum Standards in 1976and 1996 Protocol attached thereto (ILO 147)
e Convention No. 178 for the Inspection of Living andVorking Conditions of Seafarers (ILO 178)
e The General Assembly of the International Maritime Organization Resolution A 481 (XIl) (1981)

Principles of Safe Manning

The Maritime Labor Convention (MLC, 2006) definedrking and rest hours in the Regulation 2.3.Thetiou
of rest are any hours other than working hours @mahot include short breaks, while working hours #re time when

seamen are required to work on the ship.

Each of the member countries has agreed thatatmah standard of the seamen’s working hours iktdigurs
of work a day and one day of rest per week. Thigikhnot prevent member countries from taking pdoces that would
allow a collective agreement that specifies seamevorking hours. Then, each state advised to dateriheir own
working hours to limit the risks resulting from seen’s overwork, especially those working in navigatsafety, and the
security and operation of the vessel. This coneenttias specified maximum of 14 hours of work in¢barse of 24 hours,
and 72 hours per 7 days, and a minimum of 10 holrest per 24hours, and 77 hours in any7-day geiibe length of
each of the two periods shall not be less thanBsh@nd the interval separating between two carisecperiods of rest
shall not exceed 14hours.A 15 minutes break shbal@llowed after each two hours of work. Distresliscand fire-
fighting drills are done in a way that minimizeg tlest periods and does not lead to fatigue. Horyée seaman had to

work during a period of rest, he should be compeastor it with another one.

This convention has given the master the righstap working according to the schedule of work aest

hours, to ask one of the seafarers to work overiimeases considered by the master a necessitthéosafety of the

Impact Factor (JCC): 1.9586- This article can be danloaded from www.impactjournals.us




| 90 Mohamed Soliman El-Sherief-Captain & Mohamed NabilElnabawy |

vessel, people or cargo, compensate these sed@argeriods of rest whenever possible, and poskwad rest timetables

in visible places depending on the language otther.
The International Convention on Standards of Trainng, Certification and Watch-keeping for Seafarers §TCW)

The International Convention on Standards of TinginCertification and Watch-keeping for Seafa&$CW)
specified the same Maritime Labor Convention 2008irms of work and rest hours of rest. Howeveredommended
that the administration takes into account the méslulting from navigators’ overwork, especiallpsle responsible for the
safe and sound operation of the ship. All peoplgagd to work such as officers, their assistants those who have
certain duties like safety, pollution preventiondasecurity should get at least 10 hours of reshéncourse of 24 hours,
equivalent to 77 hours per week (Article A 1 / Vbf the Convention).Rest hours cannot be divided more than two

periods of not less than 6 hours each, and thevaltbetween two consecutive rest periods cannogexk 14 hours.

As for the fire-fighting, lifeboats drills and trengs stipulated by national and international dawthey are
being conducted in a way that limits interruptirggtrperiods and does not lead to fatigue. For thdse had their rest

period interrupted, they would get a compensatosy. o

The STCW has also stipulated giving the captagnripht to demand at any given hours that seafgrerform

work necessary for the safety of the ship, peopleacgo.

There were some exceptions to this Conventidmstgiven the right to some of the parties to geaeimptions
for the required rest hours provided that the pestod is not less than 70 hours per 7 days. Terseptions are explained
as being set by the International Labor Organipatia the Seafarers' Working Hours and Ship Mani(ig. 180) in
1996.Rest hours can be divided into a maximum i&etiperiods; one of them should be at least 6 hadride any of the

other two periods should not be less than one hour.

STCW obliged departments to post watch schedolekear positions and the crew’s language(s).
APPLICATION OF INTERNATIONAL CONVENTIONS ON SHIPS

With the existence of modern vessels, work inereasn ships, causing considerable stress in thé wor
environment. And with the changing patterns of ¢rashd employment, the time spent by the seamameship has
increased. He may be away from home and family6fononths or a year. Sailing between ports becarfevahours
instead of days. New legislations and continuospéation increased, which aim at raising the lefeslafety. This adds to
the seafarer additional responsibilities and busdesithout having an appropriate time to rest. éasing security
requirements on ships added a new burden on dffmemll ships, which are the ship security offi&ipping companies
do not supply ships with those who do this job. years, seafarers found themselves stuck in &f ltiteomost rapid and
hard work, while the companies are reducing thebamof crew members to the minimum. Therefore,pbssibility of

applying these agreements varies depending olyplee work nature, and sailing duration of the vesse
Watch-keeping System

It is possible to correctly apply the provisionstbe international conventions when the watch-kegps
applied in the wheelhouse, machines room, and gahk with 4 hours of work and 8 hours of rest eyst This happens

when a ship sails for long periods, so the totalkimg hours is 8 hours and 16 hours of rest, inclhhe seafarer fights
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against fatigue.

As for ships with less crew memb, watch-keeping system 6fhours of work and 6 hours of r is applied,
in addition to the administrative burdens carried by the officers such &the follow-up of routine deck maintenance
works done by the Chief OfficerThe correction of charts and navigationpublication: - and the application of
International SafetyManagement (ISh system with all its paperwork and burdensd@ne bythe Second Officer.

Inspection of Fire Safety Equipmentdone b the Third Officer..

In this case, it is difficult to achiewwith the international conventions stipulatéet working hours should not

exceed 72 hours a week, and thegome 84hois per week, and so rest hodecrease causi fatigue.

Sailing Periods Length

Seafares’ rest periods vary depending on the length ofingpiperiod:. Long sailing periodsgive them an
opportunity to get long rest periodad vice vers. In short rest periods, the mooring wdrgirs as soon as the ship enters
port, which requires preparing the ling and discharging holds and cranasd the follov-up of shipping operations
which extends to 24 hour@fficers are also required to prepicargo documents, sign time andfollow up the process of
loading or discharging. Thethe process cpreparing the ship for sailingnd all the departmentwatches begins. Some
of these farers may have not talayrest all day through because it wagpossible to prode the rest period stipulated

in the conventions.

When this happens, fatigue controls the crewing them to lack eagernesswork, and to feel sleepy. As a
result, many marine disasters ocdeigure (2)illustrates a study to the effect that thergentag of the number of days
spent by ships at docks is dividieo three categori: the first category is legthan a day, where the percentage of fat
reaches up to 51%, the secaradegory reaches 3¢, and the third category is 14%4d timea ship spends in port ranges
from a few hours to several day$he interve varies according to the type of the vessek Bhortest with modern vesse

and this limits the crew’s rest periods.

60%
50%
40%
30%
20%

T T 0%

mare than 2 day 1-2 day Less than day

W Seriesl

Figure 2: Days Spent by a Ship in the Port
Sourc8urvey data (Jayakody, 200¢

Additional Burdens

The International Transport Workers' Federation (I conducted researcbn the impact ofapplying the
International Ship and Port Facility Security (ISB&e) whch came after the Septemiddrincident in the United States
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of America. It identified ship security requiremgnsecurity plans, and raising the level of seguidr seafarers and
officers, which led to increasing overtime, andbtdf negative effects on crew’s performance. 9&%he seafarers on
whom the research was conducted said that therenafany increase in the crew levels to deal with additional
workload. (ITF, 2005)

Individuals’ Work Nature

Some provisions of the conventions are not imphgee on some crew members. They are officers, ergin
and seafarers who work according to the watch-kepgystem, where they do not get adequate restibectheir presence

is necessary in the wheelhouse or the machinem iring sailing. This negatively affects thosaysiag fatigue.
The Quality of Rest

Sampson & Ellis conducted a study on a sampleafasers. It showed that 23% could get adequatedseof
rest on board the ship, 56%got somewhat sufficiest in some cases, and 19% were unable to geteitessary rest

periods.

The possibility of getting rest varies with theaalging ship situations, either sailing or in p&1% reported
that this problem occurs while the ship sails ia tpen sea, 44% noted that the problem occurs Wielship in the port,

and 35% said they were unable to get either wheship sailed or was in port. (Smith, 2006)
THE RELATIONSHIP BETWEEN WORKING HOURS AND FATIGUE

* The effects of fatigue are particularly dangeraughie shipping industry. The technical and spexgalinature of
this industry requires constant alertness and sseroncentration from its workers. The human elé¢mien
particular, is viewed as a contributing factor iarime casualties on a large scale. For examplantigent of the
oil tanker, Exxon Valdez, which was one of the wongrine environmental disasters in the last cgniarone of
the many accidents that fatigue has been ident#&d contributing factor in their occurrence (IMZD01). 60
ships have drifted around the UK coast over the gpasade as a result of the officer falling aslésging sleepy
during the watch. The officer became present ihapsent from the wheelhouse. (NUMAST, 2004)

» Onresearches conducted in the last twenty ydagjdta indicate that those working with 4 hoursvofk and 8
hours of rest system show a considerable disordieir sleep. The average sleep duration foresfagers is 6.6
hours. Seafarers who keep watch get disrupted gleapds of less than 5 hours and this leads taarifatigue
(fatigue is associated with weak performance asdpshess).Researches have also proved that tlaicsitsi in
modern ships, where machinery is being remotelyeiesi from the machinery room of the marine engsiee
room by an Un-Manned System (UMS) expose themtigufa, in which the engineer is summoned in undigeti
times. Fatigue does not result from the times &aseaspend away from bed only, but also throughittdirect

effects during sleep. (Torsval,1988)

Analyses have indicated that the largest percentéglrifting incidents and collisions occurs dgrithe crew’s
watch periods from 0400 to 0800, where sleep besdaws than 4 hours per 24 hours. These individaMighit signs of

fatigue and reduced levels of alertness.

The (ITF) has done the most comprehensive searclaoking hours and their relationship to the seaf
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fatigue. It was based on the responses of 2,50@rees from 60 different nationalities working o8 @ifferent flags to
reveal the risks to the marine environment, heaittl safety. It has also shown that many seafarersltdivious to the
legal guarantees and legislation that have beerenMdny ship-owners and employers are either uimgilio obey these

regulations or are unable to comply with these lat@gns and legislations.

The (ITF) report has been to the effect that tetigmong seafarers is still unremitting, despieititernational
convention that was issued on identifying work asst hours. One third of those seafarers repohatthe average daily
working hours is 12 hours or more, more than 5 pored that the average daily working hours is @&rk, nearly two-

thirds of the total weekly hours of work amountedrtore than 60 hours, and 25 % work more than 8@sh@ week.
SHIPPING ACCIDENTS AND THEIR RELATION WITH FATIGUE

There is a universal concern about seafarergjdfatand its potential environmental cost. It iselydevident in
the shipping industry and oil extraction and trawsgtion. This led ship owners, international oiigations, especially the
International Maritime Organization, and Protectard Indemnity (P & I) clubs all to pay attentianthat fact that some
vessel types may contain a fewer number of crew Imeesn They are also vulnerable to adverse weattaditions, in
addition to the heavy traffic in some areas, amdr#pid port calls. Thus, we who find that and vehisryour source find
that the seafarers work for long hours with insuint time for rest. In these circumstances, faiguind reduced
performance levels may lead to shipping disastehich could possibly lead to environmental damager health and

loss of highly skilled seafarers who are in inciegly dwindling.
FATIGUE AND SHIPPING ACCIDENTS

The American Bureau of Shipping (ABS) undertogka@ject to identify publicly available databasesr&rine
accidents, review the database structures, angzmnttie contents. The objective of the project teabetter understand
the role of humans in accident causation. With kiniswledge, it is believed that ABS and vesselgiesis and operators
can direct their efforts with regard to rulemakirgstablishing design criteria and standards, phanmiperations, or
directing future research development efforts. Fessel designers, builders, and operators, thasteffill provide relevant
information regarding the contribution of the hune&@ment in marine accidents. The analysis of amt&lincluded those
associated with commercial passenger vesselshfezgy tankers, tugboats, and offshore supply \®s8ecident data

from the United Kingdom, Canada, and Australia wexgéewed and analyzed in the second year of tbggir
Among the main conclusions reached by the projecevhe following:

* Human fatigue is closely linked to dereliction iatigs.

* Human error continues to be the dominant factomarine accidents. It can be divided into direct ardirect
human error. For example, the mistakes made by soffieers in the wheelhouse in applying the rulds o
preventing collisions that lead to a ship collidw@h another is a direct error, while an indirector can be a
collision resulting from lack of response from tiwelder as a result of negligence in maintenancé.wor

* One of the most important causes of shipping aot&dis the inability to assess situations. 70%hefrecorded
incidents are caused by human error. There is ammmarge percentage of this result between dadargports
within the United States, the United Kingdom, Camaghd Australia.
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» For all accidents, over the reporting period, agpmnately 80 to 85% of the accidents analyzed inedhhuman
error. Of these, about 50% of marine accidents wetiated by human error, and another 30% were@ated
with human error. This means that failures of hurpanformance led to the failure to avoid an acdiden
mitigate its consequences. In other words, comtithat should have been countered by humans wsre n

adequately addressed. (Baker, et al, 2003)
Effect of Long Working Hours that Cause Fatigue Leding to Accidents

The risk of a collision increases with the inceeas daily and weekly working hours From what hasib
shown in the previous section, some vessels enmplshift system for 8 hours of work, while otherspéoy a 12-hour
system. It was found that the risk of collision tas in the case of thel2 hours of work a day thanh of the 8 hours
system. Therefore, long working hours lead to fadighat causes the loss of ability to work, whiehds to the risk of
accidents. (Berwick, 2003; Dong, 2005; Lombardilet2010)

Similarly, those who work for 65 hours or more perek cause more accidents than those workingtfdrodirs
or less per week by 88% (Verso et al., 2007). Hwilts of studies carried out on 10,000 workerthenUnited States
assert that there is a clear relationship betweennumber of daily and weekly working hours and diseurrence of
accidents. This means that the more daily and weekirking hours increase, the more accidents abalrel to the
seafarers’ suffering from lack of rest, which heffgs rid of the fatigue of which they suffer becaas the long working
hours. (Dembe et al, 2005)

There is a close relationship between the shifétand the occurrence of fatigue that causes sty@mcidents.
The most common time for the highest percentagiatajue is from 0400 to 0700.This time is at thel e the night
period in which fatigue reaches a maximum degréés fime is often the shift of the Chief Officerhavis burdened with
many obligations. Then, the percentage of fatidightty decreases from 0100 to 0400, becomes samallevels out from
1000 to 2000, and then increases from 2200 to QDmbe et al 2005)

Ship Losses Due to Accidents

With the continuous progress in the last few yahus to the large number of vessels and cargo asoun
shipping accidents and losses, whether human aroemuental increased as well. There is a cleatioglship between the
maritime safety and protection of the environmédifte more the safety on ships increases, the I¢isseznvironmental

losses become.

The year 2012 was important for addressing maegitgafety issues whereas the (IMO) has chosen anday
2012 to be the World Maritime Day, celebrating tH@0th anniversary of the sinking of the Titanicdamarking a
watershed in maritime safety. Due to the large nemalb ship accidents in the last few years, it dblkghts on identifying
and understanding the factors that caused shimoglents. Data has shown the technical conditimhsize of the vessel,
sailing region, the human element, as well as thakwess in the administrative complexity in thepimg industry, which
is links to ports and dereliction in the ratifieati of conventions. The economic factors also had@ect impact on the
safety of ships due to the frequent port calls ghart time, and reducing the number of crew membeguired to run the

ship, causing rapid fatigue to the crew and theee$hipping accidents.

As for shipping accidents, the main criteria hdeen discussed by (Nickie Butt), through a revising
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statistics of the victims all over the world duritige past 15 years, and a review of all Port S@tatrol (PSC)
conventions and memoranda of understanding. Thraugheeting with 6 stakeholders and shipping ingusiperts,
including major insurance companies, the IntermatioMaritime Organization, rating bodies, and Pectte and
Indemnity (P & I) club, this is one of the firstdependent reports to consider in detail collectia¢a associated with
shipping accidents. The report showed unified exideof the factors that contributed in shippingi@deuots through the
past 15 years, giving rise to changes in marinetga&gulations. The unremitting growth in marititnede results in the
increase of global shipping and cargo movementis.riecessary to take advantage of the economiesgef vessels, while
the ship management tends to reduce staffing asidti@e technologies on board. At the same timafasers are under
pressure to meet deadlines imposed by the shipfngpanies and to comply with a set of legislatiozlated to safety,
security and protection of the marine environméat tare expected to be implemented without anytiaddi labor force
on board ships to bear the additional workload ireguto accomplish tasks in order to comply wita tequirements of the
shipping companies and regulations stipulated terirational conventions and the administrative bosdassociated with

them. All these factors impose extra pressure candaffect the safe functioning of the ship. (Réikal 2013)
Accidents Due to Physical Fatigue of Crew MembersnoBoard

Table (2) shows (ABS) reports obtained from thengan Safety Authority, which describes the cawgfes
accidents of more than one hundred vessels. Ibbas shown that the causes of shipping accidestdted from faults

and malfunctions in machinery and devices, and mueneors, where the number of these accidents eelab.
Case Study of the Collision of Two Ships Due to Faue

At 1014 UTC on 24 March 2012, Netherlands regéstecargo vessel Spring Bok collided with the Madtes
registered liquefied petroleum gas (LPG) tanker &asic.

The collision occurred in visibility of less th&miles, 6nm south of Dungeness Lighthouse whiseviéssels

were proceeding in the south-west lane of the D&wit Traffic Separation Scheme (TSS).

The Marine Accident Investigation Branch (MAIB)eiatified that the officer of the watch (OOW) of 8wy
Bok, which had been overtaken by Gas Arctic, wdigdad and had failed to see the other vessel bdfor collision.
Although each vessel had detected and identifiedathher by both radar and Automatic Identificat®pstem (AIS),
neither OOW made a full appraisal of the risk dfisimn, nor took the action required by the Int&tional Regulations for
Preventing Collision at Sea 1972 (as amended) (RS to prevent the accident. Both vessels’ Safédapagement
Systems (SMS) required that when the visibility \Basn or less, a range of control measures be puiaire to reduce the
risk of collision. However, there was no lookoutstem, or sound signal operating on either vessé¢hatime of the

collision. There were no serious injuries or padlat but both vessels suffered structural damage.

According to MAIB report, the crew of the Dutchsgel had not slept from 0700 o’clock the previousming

till then and that the main cause of the collisias fatigue.
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Table 1: Causes of Marine Accidents and the Percesmge of Human Error to the Machine Crashes
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Source(Clifford C. Baker& Denise B. McCafferty ATSB data)
CONCLUSIONS

This explanatory study tackled the problem of aesaf fatigue on board vessels. The heavy workdsatyned
to them, and the small number of crew members trésuhore working hours and deprives them gettidgcpate rest
periods that would help get rid of the effects tksuous work, whether physically or mentally aredtore activity
necessary for continuing work. Then, the movemdrhe ship caused by the weather and the noiseupeatby the
operation of machinery and cranes deprives thesoohd sleep needed by the human body for the Iyestithe of body
and mind, which helps in doing work correctly. logi away from family for long periods due to the chéer money and
work, in addition to working with crews of differemationalities, customs and cultures cause psgditdl and social
disorders. Unlike any type of vessel, work on sypmssels is particularly arduous due to the hamegdature of their
operations including excavators’ towage and anttaodling that needs extreme alertness since an wouold cause a

fatal injury.

All of the above would cause fatigue on board gksskeading to seafarers’ downfall. The symptomfatfue

are manifested by lack of concentration, task oimissand the inability of making sound decisionsemergencies. If
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fatigue is a reality that cannot be ignored or cletgby eliminated, solutions should be found tdeatst relatively reduce

its consequences.

As a result of the spread of the fatigue phenomeatosea, the International Maritime Organizationd ¢he
International Labor Organization paid attentionttie conditions of the seafarer. Several treaties @mventions were
issued in an attempt to improve seafarers’ conatiand mitigate the effects of fatigue by specidyiast and work hours.
The study addressed the increased rates of martidents recently as a result of the increase énnilimber of global
transport fleets, and the causes that lead to thisssters, which destroy the marine environmensiog considerable
human and material losses. The human element rédlbbéeighest percentage of the causes of accidemkich fatigue
played a major role. The study then tackled twdisiohs of two supply vessels, which occurred bseaof the lack of

proper situation assessment due to fatigue.
RECOMMENDATIONS

» Reconsideration of the international conventiongegoing the minimum rest hours and the maximum wayrk
hours

* Obliging ship owners to provide vessels with aisight number of crew members suitable to the matdrwork
on board. Providing appropriate accommodationdst periods should be considered.

» Activating the role of educational institutions pessible for training seafarers to raise awarenessng trainees
of the dimensions of fatigue, its symptoms in thersand long run, including possible preventioegautions,

specifically those related to marine navigation.
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