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Foreword   

The Hellenic Bureau for Marine Casualties Investigations was established by Law 
4033/2011 (Government Gazette 264/12.22.2011), in the context of implementing EU 
Directive 2009/18/EC.  

HBMCI conducts technical investigations into marine casualties or marine incidents with 
the sole objective to identify and ascertain the circumstances and contributing factors that 
caused it through analysis and to draw useful conclusions and lessons learned that may 
lead, if necessary, to safety recommendations addressed to parties involved or 
stakeholders interested in the marine casualty, aiming to prevent or avoid similar future 
marine accidents.  

The conduct of Safety Investigations into marine casualties or incidents is independent 
from criminal, discipline, administrative or civil proceedings whose purpose is to 
apportion blame or determine liability.  

This investigation report has been produced without taking under consideration any 
administrative, disciplinary, judicial (civil or criminal) proceedings and with no litigation in 
mind. It does not constitute legal advice in any way and should not be construed as such. 
It seeks to apprehend the sequence of events occurred on the 21 September 2014 that 
resulted in the examined serious marine casualty.  

Fragmentary or partial disposal of the contents of this report, for other purposes than 
those produced may lead to misleading conclusions.  

The investigation report has been prepared in accordance with the format of Annex I of 
respective Law (Directive 2009/18/EC) and all times quoted refer to local time (UTC +3) 
unless otherwise stated.  

Considering the above, an investigation has been conducted, regarding the grounding of 

Ro-Ro Passenger Ship EUROPALINK, Flag of Italy, IMO no 9319454 on islet ñPeristeraiò 

at Corfu, Greece on 21 September 2014, which resulted in major hull damage, water 

ingress and flooding of void spaces and machinery compartments, the vesselôs recourse 

at Corfu port and the evacuation of the passengers at the pier, upon arrival.   

This report is based on data acquired by interviews and collection of evidence by the 

parties engaged in the marine incident.  
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Glossary of Abbreviations and Acronyms 

1.  AB Able seaman 
2.  AIS Automatic Identification System 
3.  ȸf Beaufort (measurement unit of wind force 
4.  CCTV system Closed Circuit Television system 
5.  COC Certificate of Competency 
6.  COLREGS  International Regulations for preventing Collisions at Sea, 1972 
7.  CPA Closest Point of Approach 
8.  ECDIS  Electronic Chart Display and Information System  
9.  EMSA European Maritime Safety Agency 
10.  DOC Document of compliance 
11.  gt gross tonnage 
12.  HCG  Hellenic Coast Guard  
13.  IMO International Maritime Organization 
14.  ISM International Management Code for the safe operation of ships 

and for pollution prevention 
15.  kts knots (nautical miles per hour) 
16.  Lat, Long  Latitude, Longitude 
17.  LT local time 
18.  m meters 
19.  nm nautical mile (1852 m) 
20.  OOW Officer of the Watch 
21.  RO  Recognized Organization or Classification Society.  

An organization which meets the relevant conditions set forth by 
respective international legislation and has been authorized by 
the flag State Administration to provide the necessary statutory 
services and certification to ships entitled to fly its flag 

22.  RINA ñRegistro Italiano Navaleò recognized organization  
23.  ROPAX (roll-on/roll-off passenger ship) a RORO vessel built for freight 

vehicle transport along with passenger accommodation. 
Technically this encompasses all ferries with both a roll-on/roll-off 
car deck and passenger-carrying capacities 

24.  ROT  Rate of Turn (degrees per minute) 
25.  RPM Revolutions per Minute 
26.  SMC Safety management certificate 
27.  SMM  Safety Management Manual 
28.  SMS Safety management system 
29.  SOLAS Convention for the Safety of Life at Sea 1974, as applied  
30.  UTC  Universal Coordinated Time  
31.  VDR Voyage Data Recorder 
32.  WPT Way Point (on Voyage Plan) 
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1. Executive Summary   

Ro-Pax ñEuropalinkò, under Italian Flag, was operating between the ports of Trieste, Italy 

and Patra, Greece. Her voyage schedule also included the port of Igoumenitsa, Greece 

and Ancona, Italy, as intermediate ports of call (figure 1/1). 

On 21 September 2014 Ro-Ro Passenger 

Europalink was en route to Ancona, Italy having 

departed from the port of Igoumenitsa, Greece 

with 693 passengers, 70 crew members and 

loaded with 366 vehicles. At about 0220 she was 

running at approximately 24 knots keeping a 

course of 360Á while helm was in autopilot mode. 

Actual weather conditions were reported to be 

good with moderate sea and variable winds 2-3 

bfts and good visibility. At 02:33ô:09ôô, while 

under turn to port by continuously setting the 

autopilot, she hit on the rocky shoal reef South 

of Peristerai Islet, located 0.6 nm off the 

Northeast coast of the island of Corfu, Greece. 

The Master seconds before the grounding, at 

02:32ô:11ôô counteracted by ordering the setting 

of rudder in manual mode however the impact 

could not be avoided. The heavy impact generated a noisy, shuddering vibration that 

alerted the Master and the crew. No injuries to crew or passengers were reported and no 

pollution occurred. Although her voyage plan provided passage through the narrow 

channel between Corfu and Peristerai islet however it was not exactly followed as 

planned, due to a sailing boat navigating on Europalinkôs port bow which partially 

obstructed her timely turn to port, post to the preplanned waypoint. During the marine 

accident the 2nd Officer was on Duty, however the Master being also on the bridge had 

the con. Following the heavy impact she continued on the same course with her speed 

having slightly decreased (figure 1/2).  
 

 

Figure 1/2: The grounding 

position (Lat 39
o
 47.47 N 

Long 19
o
 57.61 E). 

(Map Source: Google Maps & 

EMSA) 

 

 
Figure 1/1: Depiction of Europalink itinerary 
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As reported she had sustained breaches to several void and engine compartments and 

sea water was flooding in the void spaces, however neither her rudders nor her 

propellers were affected by the impact.  

The Master contacted the Coast Guard Authority of Corfu and reported that he intended 

to proceed to Corfuôs passenger port and crew mustered the passengers for 

precautionary reasons.  

At approximately 0341 Europalink managed to reach the port by her own means running 

at 20 knots. Due to the water ingress at critical engine compartments, her main Engines 

were stopped as she was approaching the berthing dock, meters away from the mooring 

position whereas a failure of the electrical generating system occurred almost 

simultaneously, causing a black-out. 

She finally berthed with her starboard side and her stem post facing the dock while her 

stern was pointing towards the port entrance. A list to starboard close to 1Á was reported 

by Europalinkȭs crew. 

At approximately 04:40 the evacuation of the passengers started through the Bunker 

Station starboard door using a portable ladder, provided by the Port Authorities and 

lasted for almost 50 minutes. 

At about 0700 a diving team, called by the Coast Guard Authority, came on scene and 

two divers inspected Europalinkȭs hull with a camera so as to estimate the extent of the 

damage. 

It was decided to shift her on the same dock and moor her alongside with her port side so 

as to unload trucks and vehicles through the stern ramp. The shifting operation was 

completed at approximately 1238. Following, the stern ramp was opened and the 

discharging operation of the garage spaces commenced while the team of two divers 

started chocking wooden wedges and other materials inside the breached bottom 

platings. 

Europalink was inspected by the local Port State Control Office of the Hellenic Coast 

Guard and was detained. She underwent temporary repairs and following an inspection 

by her Class, on 31 October 2014 she sailed under towage to Yalova shipyard in Turkey 

for drydocking.  

Concisely, the investigation carried out has highlighted the following:  

¶ the navigation by the Officers on the Bridge of Europalink was poorly scheduled and 

executed prior to the occurrence, despite the monitoring and plotting navigational aids 

available.  

¶ The decision of her Master to try to reach to the nearest port by vesselôs own means 

after the impact, despite the water ingress in many compartments was considered to 

be appropriate although to some degree delayed.    

Recommendations have been made to Europalink Owners/Managers: 

¶ To supplement its Safety Management System in specific sections related to safety 

investigation reports findings and address key contribution factors fleet-wide.  

A Recommendation has also been addressed to Corfu Coast Guard Authority: 

¶ to reactivate PORAX speed limitation order when transiting Corfu Channel and 

Peristerai Passage that had implicitly become inactive for safe navigation purposes. 

A Recommendation has been addressed to competent Authorities of Greece:  

¶ To consider of introducing a ñshore-basedò transportable Passengers emergency 
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evacuation arrangementò capable for facilitating passengersȭ disembarkation-
evacuation from ROPAX or passenger shipsȭ upper decks in emergency situations 
that regularly call at major Ports or may project them as a ñsafe return portò. 
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2. Factual Information 

2.1 Particulars of RoPax Europalink  

Name of Vessel  Europalink 

Call Sign  ICUO 

Company (ISM Code A 1.1.2) Industria Armamento Meridionale S.p.A. - Inarme 

Ownership Atlantica S.p.A. di Navigazione 

Flag State  Italy 

Port of Registry  Palermo 

IMO Number  9319454 

Type of Vessel  Ro/Ro Passenger  

Classification Society  RINA 

Year built  2007 

Shipyard  Fincatieri Cantieri Navali Italiani S.p.a - Ancona 

Construction  Steel - Ice Class IA 

LOA (Length over all)  218,8 m 

Breadth (extreme) 30.52 m 

Depth 16.15 m 

Draught (summer) 7.05 m 

Gross tonnage   46119 

Net Tonnage  24006  
 Engine /Speed 4 x Wartsila 9L 46 D (4 x 10539 kW) / 25 kts service speed 

Propulsion  Twin CPP propellers and Two bow thrusters 

Document of Compliance RO RINA  

Safety Management Cert. RO RINA 

Last Port State Control inspection 30-11-2013  

 
2.2 Voyage Particulars  

Vesselȭs name  Europalink 

Port of departure 
 

Igoumenitsa ï Greece 

Port of arrival  Ancona - Italy 

Type of voyage  International  
Cargo information  Loaded with 366 vehicles and 693 passengers  
Manning  70 crew members  
Minimum safe manning 44 (for up to 730 passengers) 

 
2.3  Marine casualty information  

Vesselȭs name Europalink                      

Type of casualty  Serious 
Date and time  21 September 2014 at approximately 0233  

Position  
Location  

lat: 39o 47.47 N  / Long 19o 57.61 E  
Peristerai Islet NE Corfu  

External 
environment  

variable winds force 2-3 Bfs - sea state moderate   
visibility very good - scattered clouds - night time 

Ship operation  Navigation   

Voyage segment  Underway to Italy  

Consequences 
(to individuals, 
environment , 
property)  

No injuries  
No pollution  
Extended severe hull damages (deformations and cracks 
and intends) 

¶ port side from fr. 115 to fr. 204 (62,3 m)  
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¶ stbd side from fr. 82 to fr. 154 (50,4 m).  

¶ bottom platingôs adjacent strengthening components  
Water ingress to Void Spaces and engine room, damages to 
critical equipment   

¶ Main Engines,  

¶ boilers,  

¶ motors,  

¶ pumps, electronic components, etc 
Passengers  693   

 
2.4  Emergency response   

Authorities ï Services involved   

Corfu 
Coastguard Authority  

Ҧ Coast Guard Officers  
 

Corfu Port Authority  Ҧ Officials and equipment  
Ҧ Cruise ships passengersȭ terminal facilities  

Port Services  Ҧ two (02) port Tugs 
Ҧ two divers   

Fire Brigade Service Ҧ two fire brigade vehicles 
Mega Dive Services  Ҧ 7 Divers & 2 technicians (fitters-welders)  

Ҧ Technical  & diving equipment 
Tsavliris Salvage 
services  
 

Ҧ One salvage Tug (Megas Alexandros) ï pumping equipment  
Ҧ One anti-pollution-oil recovery vessel (Aegis) with equipment  
Ҧ One anti-pollution oil separator boat (Aktea 15) 
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3. Narrative 
 

The evolution of the events is based on the VDR extracts and crewȭs interviews.  

The progress of the flooding is mainly based on interviews as video files from the shipôs 
CCTV system could not be recorded, as stated.  

 

3.1 Ro-Pax Europalink    

Ro-Pax Europalink was an Iced Class modernized roll-on/roll-off passenger ferry that 
was built at the Fincatieri Cantieri Navali Italiani S.p.a in Ancona.  
She was one of the five ñStar Classò ROPAX that were built by Fincatiery for Finnlines. 

She was ordered as Finnlady but she was renamed to Europalink prior entering into 

service. She was delivered in March 2007 and initially operated between the routes of 

Malmº and Travem¿nde, in Baltic Sea.    

In September 2013, Europalink was bought by Grimaldi Group and became one of the 

three Roll on - Roll off Passenger ferries operated by Industria Armamento Meridionale 

S.p.A. - Inarme.  

Europalink was engaged on a regular round itinerary from the port of Trieste to the port of 

Patras with intermediate calls at the ports of Ancona and Igoumenitsa. Each round 

voyage lasted for about twenty-four hours and she was actually serving the Adriatic 

Routes, three times on a weekly basis. 

She could accommodate 730 passengers cruising at 25 knots (figure 3.1/1). 

Her structural design included five vehicle decks with a carrying capacity of close to 380 

vehicles (cars, trailers and refrigerated trucks).  

Europalink was fitted with a single-section main stern ramp offering a driveway into the 

threshold deck no 3 and with a similar two-section upper stern ramp providing a driveway 

into car deck no 5 while a bow visor was available, all hydraulically operated (figure 

3.1/1).   

 

Fig. 3.1/ 1 & 2: 
RoRo/Passenger 
Europalink  
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3.2 The voyage plan     

The voyage plan had been prepared by the 3rd Mate based on Europalink Safety 

Management System and was approved by the Master.   

The voyage segment from Igoumenitsa to Ancona included 9 WPT in total and according 

to it the passage from Igoumenitsa up to Corfu north coast would be practiced through 

the strait formed between said part of Corfu and Peristerai Islet (figure 3.2/1).  
 

 
Figure 3.2/1: Europalink voyage plan segments from WPT 3 to WPT 6 and open 

sea (map HBMCI). 

Having regard to the formulated geography of Corfu northeast sea areas, the narrow sea 

passage (channel) between Corfu northeastern coast and Peristerai Islet is practically 

called ñinner passageò while the option to navigate a vessel east of Peristerai Islet is 

called ñouter passageò (see par. 3.3 for further information). 

In order to decide whether the passage would be conducted through the ñinner passageò 

or the ñouter passageò, the factors which had been taken into consideration were actual 

time of departure, actual weather conditions and visibility and other factors as described 

in the respective sections of this report.  

The voyage plan included waypoints and data as presented in following table 3.2/1.  

The passage at Peristerai Islet was planned to be executed at a speed not exceeding 
twenty (20) kts, (tableôs item 5 in bold), while following its exit boundaries, speed was 
planned to be raised at 24 knots (tableôs item 6 in bold).  
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WPT 
number 

Latitude 
(N) 

Longitude 
(E) 

Course 
(
o
) 

Distance 
between 

Waypoints (nm) 

Safe speed 
(kts) 

1 39
o
 30.10 20

o
 11.50 270 1.94 12 

2 39
o
 30.10 20

o
 09.00 319 13.00 15 

3 39
o
 40.00 19

o
 58.00 358 4.96 24 

4 39
o
 46.60 19

o
 58.00 13 1.47 24 

5 39
o
 46.40 19

o
 58.40 322 1.25 20 

6 39
o
 47.40 19

o
 57.40 308 2.16 24 

7 42
o
 01.30 16

o
 37.48 313 151.80 24 

8 43
o
 44.50 13

o
 42.00 238 10.30 24 

9 43o 39.00 13o 30.00 - - - 

Table 3.2/1: Passage segmentȭs waypoints from Igoumenitsa to Ancona. 

Based on ECDIS data, Europalink last voyages had been executed through the inner 

passage of Peristerai, an option that was usually practiced, as also stated by crew during 

the investigation process.   

 
 

 
Fig. 3.2/2: Depiction of Corfu Channel in Europalinkȭpaper chart. The voyage plan as 

charted, for the passages in Corfu Channel is also showed. Danger sea areas 
to avoid were circled in red. 

 

3.3 The Corfu Strait to Peristerai Islet  

The Corfu Strait is formed by the ENE coastline of Corfu and the W coast of Albania. The 

Channel has a width of approximately 1.3 nm and at its narrowest part there are a 

number of dangers to navigation (figure 3.2/2 above).  

Reef Serpa 

Psyllos Rocks 

Peristerai Islet 

Peristerai 
passage 
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Almost at the end of the narrows, the reef ñSerpaò extends about 0.25nm ENE from the 

coast of Corfu with shelves and reefs formulated around it of approximately 0.1nm of 

range.  

Following Corfu Channel exit and further to NW Peristerai Islet lies almost 0.5 nm from 

the NE coastline of Corfu and more specifically form Cape Psaromyta. Peristerai is a 

small whitish islet exhibiting a main light from a prominent structure, 5m high, 

surmounting the islet (figures 3.2/2 above and 3.3 / 1 & 2).  

The south seafront of Peristerai is formulated with a shoal reef that extends 

southeastwards with depth contours ranging from 5 m to 10 m for almost 0.18nm of 

distance (figures 3.3 / 3 & 4).    

Peristerai Islet and the opposite coastline of Psaromyta Cape physical geography 

outlines a sea passage of approximately 0.65nm of width. The passage entrance is 

signaled by the Islet and its exhibited light and leads to the South Adriatic Sea.  

 

  
Figures 3.3 / 1 & 2: Photos of Peristerai islet. 

 

  

Figures 3.3 / 3 & 4: Peristerai passage and Peristarai Islet and Psyllos Rocks formulation. 

8.27 
Phyllos, a rock nearly awash, lies on a shoal bank about 0.5mile E of Nisis Peristerai that 
is 6 m long. A shoal, with less than 2m depth lies about 0.1nm north of the N extremity of 
the bank on with the rock stands.  
Peristerai Islet and Phyllos Rock formulate a sea passage of approximately 0.5nm of 
length that is considered navigable by vessels, however voyage segments are usually 
plotted east of the Rock.    
 

3.4  Voyage segment from Igoumenitsa to the approaches of Corfu Channel  

On 20 September 2014, at 1808 Europalinkȭs stern ramp was closed and she departed 

from Patras Port, heading towards to Igoumenitsa where she arrived almost ten minutes 

after midnight.  
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At approximately 0117, she sailed from Igoumenitsa port and commenced her voyage to 

Ancona with 693 passengers on board and loaded with 366 vehicles (motorcycles, cars, 

trailers, refrigerated trucks).  

Following her departure, the navigational watch was performed by the 2nd Officer and an 

AB was posted as Look Out watch. After the departure and the exit of Igoumenitsa 

Channel, the Master had remained on the bridge and according to the interview process 

information he had the con. 

Based on information from the interviews, the Master was positioned in starboard 

wheelhouse side, as regularly, observing and utilizing the starboard ARPA Radar, fitted 

on the navigation console while the 2nd Officer was mostly standing at the wheelhouse 

port side, operating the port ARPA radar. The Chief Officer although out of duty was also 

on the bridge engaged in preparing administrative paper work for the destination port.   

As soon as Europalink exited Igoumenitsa Channel at approximately 0130 steering was 

set in autopilot, operated under two out of the four hydraulic steering pumps.  

Shortly after, at about 0135, the Master called the Chief Engineer in the Engine Control 

Room and informed him that they had exited Igoumenitsa Channel and gave the ñFull 

Awayò standard order for the specific part of the voyage until entering the NE passage of 

Corfu Strait.  

At about 0150, having cleared Prasoudi Islet (WPT 2), the 2nd Officer altered Europalinkȭs 

course to starboard by adjusting the autopilot. By that time Europalink started keeping 

the course of 319ϲ while sailing at 24 knots, in line with the prepared voyage plan and 

plotted routes on the navigational chart and ECDIS.  

ROPAX Superfast II, having departed from Igoumenitsa port, six minutes prior to 

Europalinkȭs unmooring, that is at approximately 0111, was almost 1.5 nm ahead of her, 

running at approximately 22 knots. Europalink, making 24 knots, was progressively 

overtaking Superfast II. 

Superfast II was also a liner ROPAX, with similar characteristics and size as to those of 

Europalink that was likewise operating in the same itinerary from Patras to Ancona. 

Superfast II had departed from Patras at 1800 on the same day as Europalink and had 

arrived in Igoumenitsa at about 0050 on 20 September 2014. 

At approximately 0213, Europalink reached the next waypoint No 3 and the 2nd Officer 

altered her course further north by setting the autopilot to 358Á and headed towards the 

narrow strait between Corfu Island and the Albanian coast.  

Europalink continued heading North, however her followed course over ground was close 

to 003ϲ and she was navigating 0.3nm off to port from her plotted course under the 

voyage plan, as she was gradually overtaking Superfast II from her port quarter and both 

vessels were practically navigating under parallel courses (figure 3.4/1).  
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Figure 3.4/1: Snapshot from EUROPALINK radar display at the time SUPERFAST II 
OOW contacted her through VHF. 

 

At approximately 0221, and while the remaining distance to the next WP 4 was 

approximately 4.5nm, that is close to 10 minutes in sailing time (figure 5), Superfast II 

OOW contacted Europalink through VHF in order to clarify his intentions to navigate via  

the ñinnerò or the ñouterò passage of Peristerai Islet. Superfast II OOW reported that he 

would proceed following the ñouterò passage while the Master of Europalink notified that 

he would navigate through the ñinnerò passage. 

 

3.5  The occurrence  

At approximately 0225, Europalink had entered the narrow channel of Corfu, that as 

already reported, is formulated between the ENE coastline of Corfu Island and the 

opposite Seafront of the Albanian mainland. 

The 2nd Officer having reached WPT no 4, set Europalinkȭs course to 008ϲ following the 

Masterȭs respective order while the running speed at approximately 24 knots was 

maintained.  

Superfast II, as mentioned above, was also navigating on the starboard side of 

Europalink, keeping almost a parallel course and speed close to 22 knots. By that time 

Europalink had to run approximately 1.6 nm to exit the restricted waters of the channel 

that is about 4 remaining minutes in navigating time (figure 3.5/1).  
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Figure 3.5/1: ARPA display snapshot from VDR extract just post to 
alternation of Europalinkȭs course. 

 

Shortly after Europalinkȭs course alternation, at approximately 0224, a target was 

displayed on both port and starboard ARPA radars that were being utilized by the 2nd 

Officer and the Master, respectively. The target was spotted ahead and roughly to port off 

Europalinkȭs bow, close to Corfu NE coastline, sailing slightly southerly from Sepra Reef.  

At about 0225, the 2nd Officer acquired the target that appeared as ñtarget 8ò on the 

ARPA display. The processed data indicated that it was bearing about 5ϲ off Europalink 

port bow, heading to 22.5ϲ at a speed of about 4 knots (figure 3.5/2). 

Considering the targetȭs data as well as its visual observation by both the Master and the 

OOW, showing a white masthead light, it was identified as a sailing boat.  

  

 
Figure 3.5/2: ARPA display snapshot from VDR extract  by the time the 

sailing boat was plotted. 
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The Master continued the passage towards the exit of Corfu Channel while Europalink 

course was slightly altered to port at 006ϲ maintaining the same speed of 24 knots and 

navigating almost abeam of Superfast II.  
Nevertheless, seconds after, the Master having reassessed the situation, ordered the 2nd 
Officer to slightly alter the course to starboard by adjusting the autopilot, to approximately 
010Á, in order to avoid a possible dangerous and alarming close quarter or crossing 
situation with the sailing yacht. 
However, no actions to establish communication with the plotted target were taken. 
Furthermore, as stated during the interview process, the Master had ordered the 2nd 
Officer to swiftly turn to port, as soon as the sailing boat would be observed abeam of 
Europalinkȭs port bridge wing. 
In parallel, the Master called the Engine Control Room and instructed the Chief Engineer 

to set the ñAttention in Engine Roomò, which was the standard order and procedure for 

navigating Peristerai passage, however said order was not recorded in VDR.  

The ñAttention to the engineò order called for the setting of the engines to ñmaneuvering 

modeò, by which only the two Main Engines were servicing Europalinkȭs propulsion via 

the propeller shaft clutch and the two other Main Engines were used for the bow thrusters 

operation while two diesel generators were in operation out of the three fitted on board. 

The maneuvering mode configuration is shown in below figure 3.5/3.   

At that time the 2nd Engineer and a Motorman were forming part of the engine watch 

while the Chief Engineer was also in the engine room as Europalink was transiting Corfu 

Channel and the ñattention to the engineò was ordered. 

 
Figure 3.5/3: Schematic diagram of the four Main Engines and the two Shaft 

Generators in ñManeuvering modeò. 

 
At approximately 0229, almost 20 seconds after the target was displayed on ARPA, 

sailing abeam of Europalink port bow and showing a CPA of 0.2nm, the 2nd Officer 

started altering Europalinkȭs course to port, as stated during the interview process, by 

setting the autopilot, 5Á to port (figure 3.5/4).  


