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Introduction

On 19 July 2023 at 0920 (UTC+2), the Danish Maritime Accident Investigation Board
(DMAIB) was notified that the Danish-registered container ship MURCIA MARSK and the
Vietnamese fishing vessel BD-30947-TS had collided in the South China Sea. Following
the collision, BD-30947-TS capsized and sank, and a Search and Rescue (SAR) operation
was initiated in an effort to locate and recover its crewmembers. Four crewmembers were
recovered, but two remained missing when the SAR operation was concluded 41 hours
after the collision.

DMAIB immediately initiated a marine accident investigation. However, logistical con-
straints made it unfeasible to visit MURCIA MZARSK at its next port of call in Malaysia.
Consequently, the crew was instructed to secure Voyage Data Recorder (VDR) data, along
with any other data potentially relevant to the occurrence. On 16 August 2023, DMAIB
boarded MURCIA MZRSK in Bremerhaven, Germany, to conduct an on-board investi-
gation. As BD-30947-TS had foundered in deep water, it was not possible to conduct a
physical examination of that vessel. Due to language constraints, the surviving crewmem-
bers from BD-30947-TS were interviewed by a contracted Vietnamese investigator acting
under the instruction of DMAIB.

DMAIB informed the Vietnamese Maritime and Waterway Administration that an inves-
tigation into the collision was initiated and Vung Tau Maritime Administration provided
information on BD-90347-TS’ ship’s particulars and contact information for the surviving
crew members.

The objective of the investigation was to establish the sequence of events and identify the
circumstances that led to the collision.



Narrative



Background

MURCIA MZARSK (Figure 1) was a 399.00 m, Danish-registered container ship that was
constructed in 2018. It was owned, managed, and operated by Maersk A/S, and was
engaged in a Far East Asia-Europe service route, calling at fixed ports according to a
pre-determined schedule. On 15 July 2023, MURCIA MZARSK departed Shanghai, China,
for a 5-day passage to Tanjung Pelepas, Malaysia. A total of 25 crewmembers of various
nationalities, were on board.

BD-30947-TS (Figure 2) was a 13.50 m Vietnamese fishing vessel of wooden construction
that was constructed in 2000. The fishing vessel operated primarily in the South China
Sea, transiting between various fishing grounds, with squid as its primary target species.
The vessel departed Vung Tau, Vietnam, on 5 July 2023 for a planned voyage of approx-
imately 20 days. The crew comprised one skipper, who was also the vessel’s owner, and
five fishermen.

Figure 1: MURCIA MARSK
Source: DMAIB

=

Figure 2: BD-30947-TS
Source: Private photo.



— Reconstruction of course of events

The narrative aims to provide a reconstruction of the sequence of events as
experienced by the individuals on board MURCIA MARSK and BD-30947-
TS. This reconstruction is based on witness statements from crewmembers
of both vessels and is supported by data from the VDR and Automatic Iden-
tification System (AIS) on board MURCIA MARSK, as well as information
obtained during the SAR operation.

As BD-30947-TS suffered a total loss, and two of its crewmembers sub-
sequently perished, DMAIB had limited access to information regarding
the vessel’s activities prior to the accident. Additionally, no AIS or radar
data were available to determine the vessel’s position, heading, course, or
speed leading up to the occurrence. Consequently, the available informa-
tion regarding BD-30947-TS is limited in comparison to that of MURCIA
MARSK, resulting in an asymmetry in the level of detail presented for the
two vessels in the reconstruction of events.

All times are stated in local time (UTC+8).

The collision

On 19 July 2023 at 0600, MURCIA MARSK was underway in the South China Sea, approx-
imately 190 nm south of Vietnam, on a south-westerly course (215°) (Figure 3). The ship
was operating at nearly full service speed of approximately 21 knots in an effort to make
up for previously lost time and reach Tanjung Pelepas according to schedule. The chief
officer was on watch, and as daylight had not yet broken, an able seaman (AB) was also
present on the bridge, in accordance with the bridge watch schedule.

Overnight, wind conditions had increased from a strong breeze to gale force, accompa-
nied by wave heights of approximately 3 m. Occasional drizzle had begun to intensify into
heavy tropical rain showers, which reduced visibility to less than 0.5 nm. As the rain show-
ers were intermittent, visibility fluctuated accordingly. During periods of reduced visibility,
the chief officer monitored the traffic situation using the S-band radar located on the star-
board side of the central navigation console. Meanwhile, the AB maintained a visual look-
out through the forward bridge windows and reported any observations to the chief officer.

At the same time and within the same area of the South China Sea, the crew of BD-30947-
TS had completed cleaning their fishing nets (Figure 3). The vessel was underway towards
the next fishing ground at an approximate speed of 4 knots. The skipper was on watch in
the wheelhouse, while the remaining five crewmembers were playing a game of cards in a
cabin aft of the wheelhouse.

At 0645, MURCIA MZARSK was transiting an area with moderate traffic, consisting primar-
ily of fishing boats and cargo ships. The vessel was passing through a heavy rain shower,
and visibility had again deteriorated significantly, requiring the chief officer to rely on radar
for vessel detection and collision avoidance.
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Figure 3: Area for MURCIA MAERSK'’s and BD-30947-TS’ position in the South China Sea at 0600 on 19 July
2025
Source: © OpenStreetMap, modified by DMAIB

The chief officer continuously monitored radar and AIS targets to assess the traffic in the
vicinity. At 0647, a radar alarm indicated a close-quarters situation with the vessel HUA
ZANG ZA 50 in about 9 minutes. After analysing the situation, the chief officer made a
minor course alteration by dialling the autopilot to port at 0655 to pass astern of the clos-
ing vessel and to navigate through other vessel traffic ahead. At 0656, the HUA ZANG ZA
50 was within in a distance of 2 nm, but no longer a dangerous target due to the course
alteration. Instead, a new dangerous AlS-target with the auto-generated name 123456
was flashing, indicating a close quarter situation in 14 minutes. 123456 was displayed
in MURCIA MARSK'’s heading line in a distance of 5.29 nm (Figure 4). The chief officer
adjusted the course ten degrees to starboard to pass ahead of 123456.
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At 0701, the master arrived on the bridge of MURCIA MARSK in readiness for a daily
meeting with the chief officer, chief engineer, and second engineer at 0710, to coordinate
the day’s activities. The master greeted the chief officer, and they briefly discussed the
prevailing rain showers and limited visibility. Visibility had decreased to approximately 0.25
nm. Simultaneously at 0701, the AB saw a fishing vessel close ahead and alerted the chief
officer, who was occupied with the conversation with the master. At 0702, the AB repeated
with an emphasis to gain the chief officer’s attention. The chief officer acknowledged the
AB’s message and assuming the AB had observed HUA ZANG ZA 50, he replied that he
was aware of the vessel.

The AB clarified that the observed vessel was very close on the port bow. At this point,
both the chief officer and the master realised that MURCIA MARSK was in a critical
close-quarters situation with an unknown vessel, but now it was visually lost due to con-
tainer stacks on the foredeck obstructing the bridge team’s forward line of sight close to
the bow.

The chief officer immediately ordered a switch to hand-steering. As the fishing vessel was
no longer visible, the bridge team was uncertain as to where the vessel was now located.
The master ordered the rudder hard to starboard in an attempt to avoid a potential colli-
sion. This resulted in a 37 degree turn to starboard which was achieved at 0706, 3 minutes
and 14 seconds after the order was given and the turn initiated.

On board BD-30947-TS, the crewmembers in the aft cabin of the wheelhouse suddenly
observed a large blue ship side approaching at close range, rendering no time to react
before the collision occurred. Following the impact, BD-30947-TS capsized. Some of the
crewmembers managed to abandon the vessel and hold on to fishing net buoys floating
adjacent to the capsized fishing vessel.

On MURCIA MARSK, the master ordered the AB and chief officer to the bridge wings to
look for the observed vessel, while the master held the wheel. From the starboard bridge
wing, the chief officer spotted a vessel, but he was unable to determine whether the vessel
was harmed. The master asked the AB and chief officer about the characteristics of the
observed vessel, but neither had been able to detect colours or anything else identifying
the vessel, but it was not exhibiting navigational lights. The chief officer called the dayman
on the radio and ordered him to arrange crewmembers to keep lookout from the cargo
deck. Meanwhile, the master noted the position and ordered a reduction in speed and for
the ship to be turned back to investigate.

The bridge team was uncertain whether they had collided with the observed vessel or had
managed to avoid it, as no audible noise was heard or vibration felt. Nothing was seen
of the fishing vessel either visually from the bridge wings or by radar. Several fishing ves-
sels were observed in the vicinity of the presumed collision position, and the bridge team
remained uncertain whether one of them was the vessel previously sighted.

At 0719, the lookout on the bridge observed a capsized vessel on the sea surface and
notified the master (Figure 5). The bridge team subsequently identified three persons in
the water. Immediately, the master raised the man over board alarm and announced over
the public address system, that there was persons in the water on the ship’s port side and
ordered the crew to their muster stations as fast as possible.



Figure 5: BD-30947-TS observed from MURCIA MARSK following the collision.
Source: Private photo.

Rescue operation

MURCIA MZRSK'’s crew launched lifebuoys towards the persons in the water and pre-
pared to launch the lifeboat. However, MURCIA MARSK was still making significant
speed through the water when the persons overboard were first observed, and a further
turn was required to get close to them. Although the lifeboat was ready for deployment
at this point, the master assessed that launching it in wave heights of approximately 3 m
posed an unacceptable level of risk to the crew, due to uncertainty regarding whether the
lifeboat could be safely manoeuvred and recovered in such sea conditions.

At 0729, the master transmitted a MAYDAY on VHF channel 16, requesting immedi-
ate assistance for a man overboard situation. Two nearby vessels responded and pro-
ceeded towards MURCIA MARSK to assist. In the meantime, MURCIA MARSK’s crew
attempted to prepare alternative means of recovery, including rigging the gangway and
the line-throwing apparatus. However, the use of the gangway required close proximity to
the persons in the water, and the master was concerned that the vessel’s thrusters would
not be capable of maintaining position against the prevailing wind forces acting upon the
vessel’s windage area. Due to the risk of the vessel drifting and endangering the persons
in the water, this approach was aborted.
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Approximately one hour after the MAYDAY call, the oil/chemical tanker ROYAL DIAMOND
7 arrived at the scene and successfully recovered the three persons from the water, while
MURCIA MARSK provided a lee to support the rescue operation. The rescued persons
reported that three additional crewmembers, including the skipper of BD-30947-TS,
remained in the water. This information was relayed to Maritime Rescue Coordination
Centre (MRCC) Vung Tau, which subsequently assumed coordination of the SAR opera-
tion. The container vessel CMA CGM GEORGE FORSTER arrived shortly after and assist-
ed MURCIA MARSK and ROYAL DIAMOND 7 in the search for the remaining persons.

At approximately 1300, one person was sighted in the water and recovered by CMA CGM
GEORGE FORSTER. The SAR operation continued in the area for a total of 41 hours, until
MRCC Vung Tau assessed the likelihood of finding the remaining two missing persons

alive as low, and the operation was formally concluded.

The two missing crewmembers from BD-30947-TS were presumed deceased.

11



Investigation



—— Scope of the investigation

The collision between MURCIA MARSK and BD-30947-TS occurred while
both vessels were underway in the South China Sea, in an area of restricted
visibility caused by heavy rain showers. The sequence of events showed
that MURCIA MZARSK'’s bridge team detected the fishing vessel when the
distance between them had reduced to a point at which any manoeuvre to
avoid a collision was no longer effective. It is not known whether BD-30947-
TS’s skipper saw the container ship, or if he attempted to take avoiding
action.

Accordingly, the investigation focused on clarifying why MURCIA MARSK’s
bridge team did not see the fishing vessel until it was too late to take effec-
tive action. To address this question, DMAIB concentrated its examination
on the following topics:

e Traffic in the South China Sea

e External environment

e Navigational procedures and practices

¢ Navigational equipment used for collision avoidance
e Radar utilisation on the day of the accident

¢ Relevant COLREGs for the navigational situation

The volume of data available for investigation varied considerably between
MURCIA MARSK and BD-30947-TS, as the latter was a total loss and the
skipper, who was on watch at the time, perished. Additionally, BD-30947-
TS did not carry an AIS transmitter. Therefore, DMAIB did not have access
to navigational equipment data, course and speed information, or witness
statements from the watchkeeping navigator of BD-30947-TS. As a result,
events and circumstances relating to MURCIA MARSK are examined and
analysed in greater detail than those concerning BD-30947-TS.

Traffic in the South China Sea

General traffic situation in South China Sea’

The South China Sea stretches from the Singapore and the Strait of Malacca in southwest
to the Strait of Taiwan in the northeast and is bordered by China, Taiwan, Philippines,
Malaysia, Brunei, and Indonesia, encompassing an area of around 3,500,000 km? (Figure
6).

The South China Sea is one of the busiest maritime corridors globally, serving as a vital
passage for international shipping.

1 The content in this section is based on information from following sources: Encyclopaedia Britannica, Centre for Strategic and
International Studies (CSIS), Radio Free Asia.
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Figure 6: VSouth China Sea
Source: © Made Smart Group BV 2025 © i4 Insight, modified by DMAIB

A substantial share of the world’s oil tankers and merchant fleet navigate these waters
annually, reflecting the region’s critical importance for global trade and energy supply.
Alongside this heavy commercial traffic, the South China Sea is also home to a large and
diverse fishing fleet, which accounts for a significant portion of global fishing activity.

Over recent decades, intensive fishing pressure has led to a decline in fish stocks along
the coastal areas bordering the South China Sea. This depletion has prompted many fish-
ing operators to extend their activities further offshore, resulting in a notable shift toward
oceanic fishing. This transition has increased the number of fishing vessels operating in
the oceanic waters of the South China Sea.

A considerable number of these fishing vessels do not transmit AIS signals. Carrying AIS
is not mandatory, and many fishing vessels operating in the area have not been equipped
with AIS technology, which is more commonly found on larger or more modern ships. As a
result, the South China Sea is characterized by dense maritime traffic, where commercial
vessels share the sea with a large number of fishing boats that often cannot be tracked
via AIS.

Passage plan for MURCIA MAERSK in the South China Sea

The passage plan for MURCIA MARSK’s voyage from Shanghai to Tanjung Pelepas
included an approximately 1,500-nautical mile open-water crossing of the South China
Sea (Figure 7).
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Figure 7: MURCIA MAERSK’s waypoints for crossing the South China Sea
Source: © Made Smart Group BV 2025 © i4 Insight, modified by DMAIB

According to the waypoint table for this leg of the voyage, the speed range was set
between a minimum of 6.0 knots and a maximum of 23.0 knots. The vessel’s minimum
steering speed was listed as 3.0 knots. This reflected a practical recognition that while
the vessel was technically capable of steering at low speeds, the dynamic conditions of
open waters—such as swell, wind, and wave action—necessitated a higher operational
minimum speed to ensure efficient steering.

In addition to the main passage plan, a waypoint table was generated using the ship’s
weather routing system. This table factored in forecasted meteorological and oceano-
graphic conditions, as well as fuel consumption considerations. For the open-sea leg
across the South China Sea, the table listed an optimum speed of 21.4 knots for bal-
ancing fuel efficiency and schedule adherence. The accompanying Speed Over Ground
(SOG) and Speed Through Water (STW) values showed minor variations around this fig-
ure, reflecting forecasted influences from wind and wave conditions.

The passage plan included a cautionary note regarding dense traffic in the South China
Sea, particularly fishing vessels and associated gear, and advised navigators to proceed
with caution in the area. While this highlighted traffic awareness, the plan did not detail
specific precautionary measures. Within the vessel’s Safety Management System (SMS),
two procedures were relevant for this overall route: Procedure P0O73, concerning navi-
gation in congested waters in the Malacca and Singapore Straits, and Procedure P206,
addressing increased fishing activity off the east coast of China. However, neither proce-
dure provided specific guidance for navigation in the open waters of the South China Sea.
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Traffic in the South China Sea on the day of the accident

At the request of DMAIB, the European Maritime Safety Agency (EMSA) generated a
heatmap visualising vessel movements in the South China Sea on 19 July 2023, covering
a 24-hour period from 0000 to 2359 (UTC+8). The heatmap is based on Automatic Iden-
tification System (AIS) data and reflects the positions and movement patterns of vessels
actively transmitting AIS signals during that period (Figure 8).

The heatmap reveals a clear concentration of vessel traffic in the central part of the South
China Sea. The traffic pattern appears as a broad corridor of vessel movements oriented
along a northeast-southwest axis, linking the areas around Hong Kong and Taiwan in the
northeast with Singapore in the southwest. Within this corridor, a noticeable narrowing of
traffic density is visible in the southern section of the sea, where vessel movements con-

L L7 T g 2

Hong Kong i Taiwan

Figure 8: AlS-heatmap for traffic in South China Sea on 19 July 2023
Source: European Maritime Safety Agency, modified by DMAIB

verge into a more defined and concentrated flow. This convergence begins well offshore
and continues towards the vicinity of the Singapore Strait.

The spatial distribution of AIS signals indicates the presence of a principal traffic corridor
used by a large number of transiting vessels. This pattern is consistent with navigational
practices in open sea areas, where vessels often follow similar routing trajectories in order
to optimise voyage time and fuel consumption. Such practices result in naturally occur-
ring convergence zones, even in the absence of formal traffic separation schemes. When
comparing MURCIA MZARSK’s voyage plan with the heatmap, it can be observed that the
ship’s intended route aligns with the emergent corridor between Taiwan and Singapore,
where traffic converges and concentrates (Figure 9).

16



Figure 9: AlS-heatmap for traffic in South China Sea on 19 July 2023
Source: European Maritime Safety Agency, modified by DMAIB

It is important to emphasise that the heatmap reflects only traffic from vessels actively
transmitting AIS. Vessels operating in the same area without AIS —particularly smaller fish-
ing vessels—are not represented. These non-AlS vessels may follow significantly different
movement patterns compared to commercial merchant traffic and are not detectable in
the AIS-derived dataset.

Nevertheless, the heatmap supports the observation that the South China Sea constitutes
a high-intensity traffic area, and that this pattern was also evident on the day of the inci-
dent. Furthermore, the actual complexity of the traffic environment in the region is likely
greater than what is visually represented, due to the unaccounted presence of vessels not
transmitting AIS.

— Observations

e There has been an increase in oceanic fishing in the South China Sea and
many of the fishing vessels operate without AIS.

e The passage plan for MURCIA MZARSK advised caution due to dense
fishing traffic in the area.

e The passage plan defined a broad speed range for the leg crossing the
South China Sea. The optimal planned speed for this section of the vo-
yage was set at 21.4 knots. Given that the open-sea crossing spanned
approximately 1,500 nautical miles, maintaining a significantly reduced
speed throughout the entire leg was not an operationally feasible precau-
tionary measure.

17



External environment

The description of the weather and sea state at the scene during the accident is based on
a combination of witness statements from the crew of MURCIA MARSK and survivors of
BD-30947-TS, audio recordings from the Voyage Data Recorder (VDR), entries from the
deck log books of MURCIA MZARSK, radar imagery, and photographic documentation.

Witnesses from both vessels consistently reported windy and rainy conditions accom-
panied by limited visibility. According to the deck log entries between 0400 and 0600
on 19 July 2023, the sky was overcast. Winds varied between westerly and north-north-
westerly directions, corresponding to a strong breeze (Beaufort scale 6). Wave heights
were recorded at between 2 and 3 metres. Visibility was recorded as good, ranging from
5 to 25 nautical miles. Air and sea temperatures remained stable at approximately 30°C
and 29°C, respectively. Radar images extracted from the VDR during this period showed
clear conditions with minimal rain clutter. Atmospheric pressure readings from the ship’s
barometer ranged between 1006 and 1009 hPa, indicating that the vessel was located in
a slight low-pressure area.

Between 0600 and 0900, the deck log recorded a change in weather conditions, with
alternating periods of cloudiness and rainfall. The wind increased to a moderate gale force
(Beaufort scale 7), and wave heights rose to 3-4 metres. Visibility deteriorated signifi-
cantly, dropping to a poor range of 0.5 to 2.0 nautical miles. The bridge team reported
encountering heavy tropical rain showers from 0600 onwards, causing rapid fluctuations
in visibility between approximately 3 nautical miles and 0.05 nautical miles. This was cor-
roborated by radar data from the VDR, which showed rain clutter varying in intensity,
extent, and proximity to MURCIA MARSK from 0600 until the accident shortly after 0700.

At 0700, the bridge team assessed the visibility to 0.25 nautical miles. As visual distance
estimation at sea is subject to uncertainty - particularly under adverse weather conditions
- DMAIB decided to carry out an estimated calculation of the distance between MURCIA
MARSK and BD-30947 at the AB’s first sighting of BD-30947. This was carried out by
calculating the closing distance between 07:01:04 (AB first notified the chief officer of
BD-30947-TS) and 07:02:39 (where the chief officer and master realised the close quarter
situation, but had lost sight of BD-30947-TS) and adding MURCIA MARSK’s forward
blind zone of 312 m for the loading condition on the day of the accident. This distance was
calculated for a spectrum of closing speeds, as the direction of BD-30947-TS remains
unknown. The spectrum hence reflects encounter situations where MURCIA MARSK (21
knots) and BD-30947-TS (4 knots) where on crossing courses with almost similar head-
ings (17 knots), perpendicular courses (21 knots) or almost opposite courses (25 knots).
This resulted in an estimated distance of the AB’s first sighting of BD-30947-TS to be
0.6-0.7 nm.
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— Observations

e From 0600 onwards, heavy rain showers occurred in the area of the acci-
dent site, causing fluctuations in visibility.

¢ MURCIA MARSK’s bridge team estimated the visibility at approximately
0.25 nautical miles. An estimated calculation of distance between the
ships indicated that the AB sighted BD-30947-TS at a range of 0.6-0.7
nm. As visual distance estimation is subject to uncertainty - particularly
under adverse weather conditions - DMAIB considers the crew’s visual
estimate to be consistent with the calculated visibility which are based
on estimations.

Shipboard procedures for navigation on
MURCIA MARSK

DMAIB reviewed the documentation related to navigation in restricted visibility and in
areas of high traffic density on MURCIA MARSK and identified several procedures and
associated checklists that addressed these conditions. These included:

¢ Master’s Standing Orders

® Procedure: Navigation in Confined Waters
e Procedure: Radar and ARPA

e Checklist: Navigation in Restricted Visibility

The vessel’'s safety management system contained a procedure (Document ID: P266)
describing the purpose of the Master’s Standing and Daily Orders and specifying the
minimum content required. The procedure stated that the orders were intended to supple-
ment the company’s procedures and assist the Officer of the Watch (OOW) and lookout in
applying them during watchkeeping. The procedure emphasised that each master should
incorporate personal preferences and reflect the ship’s operation and trade. It was man-
datory for the Standing Orders to include:

¢ Visibility criteria for when to call the master

e Conditions for how lookout and watchkeeping should be conducted
¢ Requirements for the use of radar and other bridge equipment

e Minimum acceptable CPA/TCPA with other vessels or objects

The procedure also underlined the importance of clarity, stating that ambiguous phrases
or wording that left excessive discretion to the OOW should be avoided.

The Master’s Standing Orders in force at the time of the accident were issued by the mas-

ter on 24 June 2023. In these orders, the OOW was required to call the master if visibility
dropped below 3 nautical miles or if there were difficulties maintaining the vessel’s course.
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Other masters on MURCIA MARSK had set the visibility limit for calling the master at 5
nm, however, this threshold was regarded as creating too many disturbances by the cur-
rent master. The orders included instructions for navigating in restricted visibility, referring
to COLREG requirements such as sounding fog signals and proceeding at a safe speed.
The OOW was also instructed to complete the “Navigation in Restricted Visibility” check-
list.

The Standing Orders stated that the minimum CPA/TCPA in “open waters” should be
set to 1.0 nm / 15 minutes. While this threshold was clearly defined, the orders did not
specify how to distinguish between “open waters” and “congested waters”. Similarly, the
instruction to switch to hand steering in congested waters was included without further
criteria for identifying such conditions. The OOW was also instructed to use an “appro-
priate” radar range scale, but the documentation provided no explicit guidance on how
this should be interpreted in practice. As a result, these terms left room for individual
interpretation, which may have contributed to varying understandings of when specific
navigational precautions were to be applied.

The checklist “Navigation in Restricted Visibility” (Document ID: 532) contained 20 action
points, mainly aimed at collision avoidance. These included activating fog signals, increas-
ing bridge manning, switching to hand steering, and adjusting radar controls (gain, sea
clutter, rain clutter). It also advised maintaining at least one radar on long range or alter-
nating ranges to detect distant or weak targets. The checklist instructed the navigational
crew to “give all vessels a wide berth with CPA of at least 1 nm & maximum possible in
heavy traffic areas.” While the Master’s Standing Orders set a fixed CPA threshold of 1.0
nm in open waters, the wording of the checklist allowed for a more flexible approach in
heavy traffic areas.

Other relevant procedures included:

e Navigation in Confined Waters (Document ID: P154): This procedure addressed the
need to alter course to avoid concentrations of fishing vessels in specific regions such
as Chinese coastal waters, the Taiwan Strait, and the Bohai Strait. Navigators were
required to take appropriate action in line with COLREG when encountering dense
fishing traffic. Deviation from the planned route was allowed if safe and compliant with
regulations.

e Radar and ARPA (Document ID: P232): This procedure instructed bridge officers to
ensure that radar equipment was operational and optimised, especially in restricted
visibility or rough seas. Adjustments of gain, anti-clutter sea, and anti-clutter rain were
required with each change of range scale.

Collectively, these procedures provided a framework for navigation in limited visibility and
traffic-dense environments. However, they contained a mixture of specific instructions
and generalised or undefined terms, such as “safe speed,” “appropriate range,” or “con-
gested waters,” which left room for interpretation. Procedures that incorporate a blend
of prescriptive criteria and broader, more subjective terms provide space for professional
judgment. While space for professional judgement can be perceived as a positive asset,
it does however place responsibility for interpretation on individuals, particularly in situa-
tions where decisions are complex and time-sensitive. This is worth noticing when evalu-
ating compliance to procedures in hindsight.
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— Observations

e The Master’s Standing Orders instructed the OOW to notify the master
and complete the checklist “Navigation in Restricted Visibility” when visi-
bility dropped below 3 nautical miles and to set the CPA alarm at 1.0 nm
in open waters.

e Although the procedure emphasized the need for clarity and warned
against ambiguous wording leaving excessive discretion to the OOW, it
included a mix of specific instructions and vague terms—such as “safe
speed” that required individual interpretation. While this space for pro-
fessional judgment can be valuable, it also shifts responsibility to the
individual, especially in complex and time-critical situations.

Navigational equipment for collision
avoidance

In this section, DMAIB will describe equipment available on board BD-30947-TS and
MURCIA MARSK for collision detection and avoidance.

BD-30947-TS

From interviews with the surviving crew of BD-30947-TS, it was established that the fish-
ing vessel was equipped with the following navigation aids: GPS, radar, and paper charts.
Of these, only the radar was intended for collision detection. None of the surviving crew
members could provide information about the type or manufacturer of the radar, how its
settings were configured on the day of the accident.

MURCIA MAERSK

MURCIA MARSK's bridge was equipped with S-band and X-band radar systems as well
as an AIS unit. AIS data were displayed as overlays on both radar displays and on the
vessel’s ECDIS. Only the radar systems were used for collision avoidance, as the ECDIS
did not present vessels without AIS signals.

The S-band and X-band radars were Radarpilot Platinum units, manufactured by Wart-
sila SAM Electronics. The vessel had a scheduled testing program for radar functionality,
which was last conducted on 26 June 2023. At that time, both radar systems were found
to be operational.

The S-band radar antenna was installed on the deck above the navigating bridge, 61
metres above sea level. The primary X-band antenna was mounted on the same deck, 62
metres above sea level, while an auxiliary X-band antenna was fitted on the foremast at a
height of 36.5 metres. The X-band radar system allowed for a combined display of scans
from both antennas to minimise blind sectors.
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The S-band antenna was located starboard of the vessel’s centreline, and the prima-
ry X-band antenna was installed to port. Due to these placements and the surrounding
superstructure, both radar systems exhibited restricted visibility sectors aft of the vessel.
The blind sectors were defined by the geometry and mounting positions of the antennas.
On MURCIA MARSK, the X-band radar had a radar shadow of approximately 335 metres
forward and 400 metres to starboard. The S-band radar shadow extended approximately
340 metres forward and 356 metres to port.

The S-band radar operated at a wavelength of 10 cm and a frequency of 3 GHz. The
X-band radar used a 3 cm wavelength and operated at 9 GHz. According to the manu-
facturer’s manual, the S-band radar’s longer wavelength provided enhanced performance
under atmospheric conditions such as rain and fog, with reduced attenuation. This made
it suitable for long-range detection and for maintaining target visibility in precipitation.
Conversely, the X-band radar’s shorter wavelength offered higher resolution and improved
sensitivity to weak echoes, but it was more susceptible to signal attenuation in the pres-
ence of atmospheric moisture.

The radar displays allowed for adjustment of echo data via several key functions: Sea,
Rain, Gain, and Long Pulse. These functions enabled filtering or amplification of radar sig-
nals in accordance with operational and environmental conditions. The following descrip-
tions are based on guidance and limitations described in the radar’s technical manual:

Sea:

This setting filtered unwanted echoes caused by sea surface reflections in rough weather.
The manual stated that excessive use of this filter could suppress weak targets that pro-
duced returns similar in strength to sea clutter. Operation could be manual or automatic.
In manual mode, the operator adjusted the filter level via a side panel slider. In automatic
mode, a fixed sea clutter value was maintained by the system. The manual recommended
manual mode when detecting small targets, but also warned that even with optimal filter
settings, weak echoes could be lost in high sea states, particularly at close range.

Rain:

This filter suppressed echoes caused by precipitation or atmospheric moisture, such as
rain, fog, snow, or hail. The manual advised setting the rain filter to two-thirds of the full
scale in light to moderate rain, and to maximum in heavy precipitation. Under such condi-
tions, it was recommended that the enhance function was enabled to improve detection
of weak targets. On MURCIA MARSK’s radars, an ACR (Automatic Clutter Reduction)
function was available in place of enhance, although this mode was not documented in
the manufacturer’s manual. The operator reported that ACR could be set to low, medium,
or high. The manual also cautioned that heavy precipitation could obscure or eliminate
weak targets, especially those located behind areas of intense atmospheric attenuation.

Gain:

The gain setting amplified the strength of all received radar echoes. The manual described
this as a global amplifier and recommended adjusting the gain to maintain a minimal
level of background noise on the display, ensuring visibility of weak returns without over-
whelming the screen with clutter. Excessive gain could mask real targets by amplifying
background interference.
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Long Pulse:

This setting increased transmitted power and pulse duration to improve target visibility
at long ranges. The manual noted that while long pulses produced stronger echoes, they
reduced target discrimination, potentially merging close targets into a single return. The
use of long pulse mode was not recommended during heavy rain due to reduced accuracy
in such conditions.

All of these settings were intended to optimise target detection by enhancing or filter-
ing radar echoes. However, the manual highlighted that each setting introduced potential
trade-offs. Under certain conditions—especially those involving precipitation, sea clutter,
or small or non-metallic targets —some echoes might remain undetected despite proper
equipment functioning.

The radar systems were capable of displaying two types of targets: ARPA and AlS. ARPA
(Automatic Radar Plotting Aid) targets were radar echoes acquired and tracked manually
or automatically by the radar operator. Automatic acquisition required that a guard zone
was set and activated. AIS targets were generated by a separate AIS unit connected to
the radar system and displayed automatically. These two types of targets originated from
independent sensors but were used jointly by the radar system for collision avoidance
calculations. The display differentiated ARPA targets as circle symbols and AlS targets as
triangle symbols.

Both types of targets could be selected as “targets of interest” and were listed on the
radar in order of proximity. Each listing included parameters such as speed, heading,
CPA (Closest Point of Approach), and TCPA (Time to CPA). The radar system featured a
“dangerous target” alert function that could be activated to automatically highlight targets
whose CPA or TCPA fell below a user-defined threshold. This functionality supported col-
lision avoidance by providing visual and audible alerts.

— Observations

e BD-30947-TS was not equipped with an AlS transmitter.

e Detection of vessels without AlS relied on manual acquisition of echoes,
unless a guard zone was set and activated.

e Radar filter and enhancement settings (e.g., sea clutter, rain, gain) invol-
ved trade-offs that may suppress or obscure weak or relevant targets.
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Bridge watch practises and use of radars
on the day of the accident

BD-30947-TS

At the time of the accident, the skipper of BD-30947-TS was alone in the wheelhouse
maintaining the navigational watch, while the remaining crew were located in a separate
compartment engaged in non-operational activities. As the skipper perished in the col-
lision, and no other crew members were present in the wheelhouse, there were no eye-
witnesses to the navigational practices carried out prior to the collision. Furthermore, no
electronic data was available to reconstruct the vessel’s movements.

Consequently, DMAIB was unable to establish how the navigational watch was conducted
on board BD-30947-TS prior to the collision, including whether and how the radar was
utilised. Neither, was it possible to establish the physical or cognitive state of the skipper
prior to collision. However, interview statements from surviving crew members indicated
that they were not aware of the close-quarters situation with MURCIA MZARSK until the
vessel was sighted visually moments before the collision.

This suggests that MURCIA MZARSK was most likely not detected as a radar target by
the skipper or visually observed. It remains unclear whether this was due to the radar not
being actively used for collision avoidance or due to limitations or settings affecting radar
performance.

MURCIA MAERSK

On the morning of 19 July 2023, the Chief Officer of MURCIA MZARSK was on duty as
OOW from 0400 to 0800. The chief officer was accompanied on the bridge by an AB, who
maintained a visual lookout, as was standard practice during the hours of darkness.

Throughout the morning, visibility varied due to intermittent rain showers, at times drop-
ping below 3 nautical miles. According to the vessel’s standing orders, visibility below 3
nm should prompt the OOW to call the master and initiate the restricted visibility checklist.
However, the chief officer chose not to do so. This decision was based primarily on two
considerations: first, the fluctuating nature of the visibility, which led the chief officer to
assess that the weather did not constitute a continuous or clear-cut case of restricted
visibility; second, a wish to avoid unnecessarily disturbing the resting master and crew by
calling the master to the bridge and activating fog signals during what were perceived as
brief and recurring reductions in visibility.

The chief officer also maintained the planned speed. Interviews with the bridge team indi-
cated that reduced visibility was not, in itself, considered a reason to slow down. Radar
was regarded as a reliable and sufficient tool for monitoring the traffic, and there was a
general understanding among the officers that if the radar could not be trusted, they were
essentially navigating blind. The prevailing traffic situation was also not perceived as espe-
cially demanding; it was assessed to be within normal parameters for the South China
Sea and manageable by routine navigational adjustments. Hence, traffic did not warrant
deviation from the planned route or speed.
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During the investigation, DMAIB extracted and analysed radar imagery from the vessel’s
Voyage Data Recorder (VDR), covering the 30-minute period prior to the collision. This
analysis showed that the chief officer was actively engaged with the S-band radar, which
served as the primary means of anti-collision due to the limited visual range. The chief
officer manually acquired echoes as ARPA-targets, selected AlIS targets of interest to que-
ry for information, made use of radar tools such as Electronic Bearing Lines (EBLSs), adjust-
ed course to optimise clearance, and changed range scale. The S-band radar’s sea and
rain clutter filters were turned on and set to automatic adjustment mode, allowing them to
self-regulate in response to environmental conditions. No guard zone was active. He did
not engage with the X-band radar in this period.

Based on the radar imagery, it could also be determined that the CPA (Closest Point of
Approach) alarm was configured to trigger at 0.5 nm — below the threshold prescribed
in the company’s procedures. It was not possible to determine when or who had set this
value. However, DMAIB considers it likely that the value was deliberately reduced to avoid
frequent alarms in a dense traffic environment, as a 1 nm threshold would have triggered
multiple alarms in the area where MURCIA MZARSK was operating.

DMAIB’s radar analysis showed a relatively high concentration of targets, including both
fishing vessels and merchant ships. Based on radar interaction patterns, it could be
determined that the chief officer was actively monitoring the development of the situation,
acquiring new targets, and that some targets received particular attention.

DMAIB’s analysis of the radar images showed that at no point did an echo appear that
could reasonably be associated with BD-30947-TS. The reason for this could not be
established with certainty (Figure 10, 11, 12). Other ARPA targets were visible and suc-
cessfully tracked, suggesting that the radar was capable of detecting vessels of compara-
ble size. However, it is likely that the combination of rain clutter, sea state, vessel aspect,
and the vessel’s wooden hull — which can produce a weak radar return — contributed to
BD-30947-TS being filtered out or masked by surrounding noise.
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As a result, the bridge team was unaware of BD-30947-TS presence until it was visually
detected by the AB at 07:01:04. As the chief officer was briefly occupied by conversa-
tion with the master, who entered the bridge simultaneously with the AB notifying on his
observation on the observed vessel, the chief officer initially did not react. The AB notified
the chief officer the first time by announcing “Fishing, fishing”. The AB repeated his obser-
vation at 07:01:48 announcing “Chiefmate, fishing boat”. The chief officer acknowledged
the AB’s observation, but as his traffic picture was formed by the radar image, he believed
the AB had observed one of the ships in close vicinity which he was already focussed on.

Once the AB clarified the position of the observed ship, the chief officer’s mental model
shifted and he now understood that the AB had observed a ship which did not figure on
the radar image (07:02:36). At his point, 82 seconds had passed since the AB’s first verbal
report. Few seconds later, the master on the bridge also realised the situation (07:02:39).
At this point, the observed vessel had already entered MURCIA MARSK’s 312 m blind
zone forward and disappeared out of the bridge team’s visual line of sight. DMAIB calcu-
lations estimates that when BD-30947-TS entered the blind zone the maximum closing
time was 24-36 seconds, depending on the crossing angle. Based on the ship’s steering
characteristics during emergency manoeuvres — from full ahead with rudder amidships to
full astern with maximum rudder — the vessel required approximately 2 cable lengths (370
m) to begin turning, and about 3 cable lengths (556 m) before starting to leave its original
track. Hence, at the time the chief officer and master realised the close quarter situation,
the distance between the vessels was too short to avoid collision.

— Observations

e The watchkeeping practise and navigational activities on BD-30947-TS
remain unknown due to the absence of eye witness accounts and elec-
tronic data.

e MURCIA MZARSK's chief officer did not initiate procedures for restricted
visibility. This was based on an assessment that the visibility was fluctu-
ating and did not clearly fall below the threshold, combined with opera-
tional considerations, including a reluctance to disturb the resting crew.

e The traffic in the sea area was assessed as typical for the region and
considered manageable through monitoring and course adjustments.
However, the CPA alarm threshold had been reduced below company
procedural limits for open sea, indicating an adjustment made to avoid
frequent alarms in dense traffic.

e The chief officer was continuously engaged in monitoring radar-based
traffic information. BD-30947-TS did not appear as a visible radar target
at any point and was therefore not part of the chief officer’s situational
picture until it was visually detected by the AB shortly before the collisi-
on. An estimated calculation showed that the AB observed and warned
about BD-30947-TS 117 seconds before impact, but that the chief officer
did not fully understand the presence of BD-30947-TS before 24-36 se-
conds before impact. At this point, BD-30947-TS was out of the bridge
team’s forward visual line of sight.
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COLREG

The Convention on the International Regulations for Preventing Collisions at Sea (COL-
REGs) provides a globally recognised framework intended to prevent collisions between
vessels by establishing a standardised set of navigational rules applicable across vessel
types, flag states, and operational contexts.

The COLREGSs constitute a prescriptive rule set that is mandatory to follow. However,
many of its provisions include indeterminate or context-dependent terms—such as “safe
speed,” “proper look-out,” and “scanty information” —which require mariners to exercise
professional judgment in light of prevailing circumstances. As such, while the rules are
prescriptive in structure, their application is contingent on interpretation and situational
assessment.

In the following, the COLREGs relevant to the navigational situation involving the collision
between MURCIA MZARSK and BD-30947-TS will be outlined. The rules will be presented
with reference to its intended function within the regulatory framework and with attention
to how it applies in the specific context of reduced visibility and vessels on intersecting
courses. The description does not serve to attribute responsibility, but to clarify the regu-
latory parameters that governed the vessels’ conduct at the time of the collision.

MURCIA MARSK and BD-30947-TS were both power-driven vessels underway in restrict-
ed visibility. In accordance with Rule 5 and 7, both vessels were required to maintain a
proper look-out by sight and hearing as well as by all available means appropriate to the
prevailing circumstances and conditions, in order to make a full appraisal of the situation
and of the risk of collision. Rule 7 emphasise that if there is any doubt as to whether a risk
of collision exists, such risk shall be deemed to exist. The same rule also prescribes that
assumptions shall not be made on the basis of scanty radar information.

BD-30947-TS’s skipper was on watch alone, but it could not be established how he kept a
lookout. Lookout was maintained on board MURCIA MARSK by the chief officer monitor-
ing the radar while the AB maintained a visual watch ahead. The chief officer relied on the
information provided on the radar information and based his assessment of the oncoming
traffic on this. As BD-30947-TS was not visible on the radar display, the chief officer was
not aware that an immediate risk of collision had developed until alerted by the AB on
seeing the fishing vessel close ahead.

MURCIA MARSK and BD-30947-TS were navigating in an area of reduced visibility caused
by heavy rain showers. According to DMAIB’s estimated calculations, the BD-30947-TS
appeared at a visual range of 0.6-0.7 nm to the AB on MURCIA MZARSK.

Rule 19 applies to vessels not in sight of one another when navigating in or near an area
of restricted visibility. Under this rule, every vessel shall proceed at a safe speed adapted
to the prevailing circumstances and conditions of restricted visibility. Rule 6 defines safe
speed as the speed at which a vessel can take proper and effective action to avoid col-
lision and be stopped within a distance appropriate to the prevailing circumstances and
conditions. In determining safe speed, factors such as visibility, traffic density, and the
vessel’s manoeuvrability shall be considered. Additionally, vessels using radar shall take
into account the limitations of radar equipment, including the possibility that small vessels,
ice, or floating objects may not be detected at an adequate range.
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At the time of the incident, both MURCIA MARSK and BD-30947-TS were proceeding
at constant speeds of approximately 21 knots and 4 knots respectively. Once, the chief
officer and the master became aware of the risk of collision evasive manoeuvre of 40°
starboard course change to avoid impact. It is evident that this was insufficient to avoid
collision due to the combination of speed and available reaction time. It is not known
whether the fishing vessels skipper saw the container ship or manoeuvred in an attempt
to avoid collision.

Under Rule 35, a power-driven vessel making way through the water in or near an area of
restricted visibility shall sound at intervals of not more than two minutes one prolonged
blast. Neither vessel was heard to emit sound signals prior to the collision.

COLREGs provide a structured set of rules intended to address theoretically defined
navigational situations. However, their practical application is often complicated by vari-
ous interacting factors — such as imperfect information, operational pressure, rest distur-
bances, manoeuvring characteristics - encountered by seafarers in real-world navigation.
Therefore, COLREGs should not be regarded as a comprehensive explanation for any
specific incident. Instead, it is important to recognise the inherent limitations of the COL-
REG framework. A detailed exploration of these challenges and their implications will be
presented in the subsequent analysis section.

— Observations

e Both vessels were navigating in an area with restricted visibility caused
by heavy rain showers and were not in visual contact until approximately
0.6-0.7 nautical miles apart. Though COLREG prescribed adjusting to
safe speed and sounding the fog horn, both vessels maintained speed
and did not sound the fog horn. In hindsight, this could be regarded as
deviations from Rule 6, 19, and 35.

e Though unaware of it, MURCIA MZARSK’s chief officer based decisions
on imperfect radar imagery where BD-30947-TS was not visible, which in
hindsight can be regarded as conflicting with Rule 7.

e The COLREGSs constitute a theoretical rule set that defines navigational
situations within idealised parameters. However, their practical applicati-
on is shaped by complex and often unpredictable factors encountered in
real-world maritime operations. In the context of accident investigation,
it is therefore not productive to interpret deviations from the rules as cau-
ses in themselves. Rather, such deviations may be seen as indicators of
how real-world challenges emerge when theoretical standards are to be
applied in practice.
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—— Scope of the analysis

The primary aim of this investigation report was to determine why, and under
which circumstances, the collision between the container ship MURCIA
MZRSK and the fishing vessel BD-30947-TS occurred. Responsibility for
collision avoidance at sea is reciprocal between vessels, and ideally, the
investigation would provide a balanced account of events and circumstanc-
es relating to both ships.

However, this investigation focused predominantly on the circumstances,
actions, procedures, and navigational equipment associated with MURCIA
MZRSK. The account regarding BD-30947-TS is notably limited due to sev-
eral critical constraints. The fishing vessel’s navigator perished in the acci-
dent, leaving no direct testimony about the navigational situation or watch-
keeping practices. Furthermore, no electronic data on the fishing vessel’s
movements was available.

Due to these limitations, DMAIB was unable to accurately determine the
actions taken by the fishing vessel’s navigator or their perception of the situ-
ation leading up to the collision. Consequently, there was insufficient data to
reconstruct the circumstances on the fishing vessel and integrate them in an
explanation of why the collision occurred. The following analysis therefore
focuses exclusively on the events on board MURCIA MARSK.

Imperfect information and cognitive load

On 19 July 2023, the container ship MURCIA MARSK and the Vietnamese fishing vessel
BD-30947-TS were underway in the South China Sea in conditions of restricted visibility
caused by intermittent heavy rain showers.

In the minutes leading up to the collision, the chief officer on MURCIA MARSK continu-
ously monitored the S-band radar, tracking multiple targets, adjusting range, using EBLSs,
and making minor heading changes to maintain passing distances. With visibility restrict-
ed, the chief officer relied entirely on radar and AIS information for traffic beyond visual
range. Immediately before the collision, the chief officer’s attention was primarily focused
on two AIS targets that were presented as hazardous due to low CPA/TCPA. At no point
did a radar echo appear that could be associated with BD-30947-TS. The fishing vessel’s
radar signature was likely weak and filtered out due to a combination of aspect, hull mate-
rial, sea state, and radar filters and enhancement settings. As a result, BD-30947-TS was
not incorporated into the chief officer’s understanding of the oncoming traffic.

The lookout observed and verbally reported the fishing vessel at 07:01:04, by which time
the vessels were already at a range of approximately 0.6-0.7 nm. The observation was
reported in vague terms, without bearing or range, at a moment when the master had just
entered the bridge and engaged the chief officer in conversation.
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The combination of these overlapping events, together with the ongoing management
of a radar-identified hazardous target, created competing demands on the chief officer’s
attention. The radar picture, which did not show an echo from BD-30947-TS, remained the
dominant source of information. When the lookout repeated the verbal report on the obser-
vation, the chief officer interpreted it as referring to one of the targets previously assessed
as hazardous. Only when the lookout later specified the vessel’s bearing—approximately
82 seconds after the AB’s first verbal report—did it become apparent that the observed
vessel was not visible on the radar, and that a close-quarter hazard had developed.

The combination of vague visual input, concurrent tasks, and reliance on radar information
imposed a delay in the chief officer’s recognition of the developing situation which turned
out to be crucial. By the time the vessel’s position was clarified, the available distance for
manoeuvring had already diminished significantly.

During the roughly 82 seconds between the initial and clarified verbal reports on the obser-
vation, MURCIA MZARSK likely covered 0.4-0.6 nm, while BD-30947-TS moved into the
forward blind sector. The chief officer ordered hand steering, and the master commanded
rudder hard to starboard, but given MURCIA MARSK'’s steering characteristics, an eva-
sive turn could not come into effect before impact.

Operational trade-offs in restricted
visibility

COLREGs require vessels operating in restricted visibility to proceed at a safe speed and
take additional precautions, such as sounding fog signals and increasing the number of
lookouts. On MURCIA MARSK, these precautions were incorporated into the Master’s
Standing Orders, which instructed the OOW to call the master and initiate the Restricted
Visibility Checklist whenever visibility dropped below 3 nm. In the period leading up to the
collision, intermittent rain showers reduced visibility to below 0.5 nm at times, yet the chief
officer chose not to activate these measures.

This decision reflected both the fluctuating nature of the rain showers and operational
considerations. Activating the checklist would have disturbed resting crew members, and
reducing speed would have affected the vessel’s schedule. Within the bridge team, there
was a shared understanding that radar provided a sufficiently reliable basis for monitoring
traffic, and that reduced visibility alone did not justify lowering speed unless accompa-
nied by other indicators of elevated risk. The master’s 3 nm threshold was already lower
than the 5 nm used by other masters, as the higher limit was considered to cause exces-
sive operational disruptions. This suggests that low-visibility conditions were frequently
encountered, and that the associated precautions were perceived as burdensome. The
planned speed also reflected a need to recover time lost earlier in the voyage, leaving the
chief officer little incentive to reduce speed.
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The chief officer considered the traffic conditions typical for the South China Sea—man-
ageable at 21 knots and not unusually dense. However, the South China Sea is one of the
world’s busiest maritime corridors, and with the expansion of long-range fishing opera-
tions, traffic density and complexity have increased, particularly where routes converge
as vessels follow similar tracks to optimise fuel and time. The Master’s Standing Orders
required the radar’s CPA alarm to be set to 1 nm in open waters, but at the time of the colli-
sion it was set to 0.5 nm. While it is unknown who made this adjustment, it was most likely
a pragmatic measure to reduce excessive alarms in a high-traffic environment—underlin-
ing that traffic density was significant on the open-sea passage of the South China Sea.
This suggests that perceptions of “dense” traffic were shaped by area dependent factors.

Dense traffic was present for much of MURCIA MARSK’s crossing of the South China
Sea. Reducing speed purely as a precaution against traffic density would have caused
substantial delays. Hence, maintaining the planned speed (which was close to the ship’s
maximum speed) in high-traffic environments had become a normalised practice shaped
by operational considerations.

Taken together, these factors indicate that the decision to proceed in limited visibility with-
out activating the prescribed procedures—and to maintain high speed in a dense traffic
area—was the result of an operational balancing act. Rules and procedures were inter-
preted in light of schedule pressures, the reliance on radar for situational awareness, and
the perception that prevailing conditions were within the bounds of normal operation.
However, this assessment relied on the assumption that the radar picture provided a com-
plete and accurate representation of oncoming traffic. When a vessel not detected by
radar entered the situation, the combination of limited visibility and high speed left minimal
time and space for effective avoiding action.
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Conclusion



Accident causation

On 19 July 2023, MURCIA MARSK and BD-30947-TS collided in restricted visibility while
both vessels were underway in the South China Sea. Neither vessel altered course in
time to prevent the collision. On MURCIA MARSK, the fishing vessel was not detected
on radar and entered the bridge team’s traffic picture only moments before the collision,
when it was sighted visually at close range. Due to the absence of reliable data, the navi-
gational circumstances on board BD-30947-TS could not be established.

The bridge team on MURCIA MZARSK was entirely reliant on radar and AIS to assess
collision risk in the prevailing restricted visibility. In the absence of any contradictory cues,
the radar-based traffic picture appeared coherent and comprehensive to the chief officer.
BD-30947-TS did not appear on the radar display, likely due to a combination of environ-
mental interference and low radar reflectivity.

At the time of the lookout’s verbal report on his observation, MURCIA MARSK was already
in close proximity to BD-30947-TS. The chief officer’s focus on radar-tracked targets,
combined with concurrent bridge activity, meant the sighting was initially misinterpreted.
By the time it was recognised that a previously undetected vessel was present, the oppor-
tunity for effective evasive action had passed, leaving little room to alter the outcome.

Operational schedules often require maintaining relatively high speeds on long open-sea
passages. In the South China Sea, such stretches involve managing increasingly dense
and complex traffic. Over time, operational pressure, growing confidence in navigational
technology, and the normalisation of higher traffic density can subtly shift the thresholds
for what is perceived as routine in terms of speed, visibility, and traffic complexity. These
shifts often go unnoticed, narrowing the space for manoeuvre until an unexpected event
reveals just how limited the margins have become.
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Preventive measures by Maersk A/S

Maersk A/S has informed about the following measures taken following the accident:

—— Quote

“The company’s Bridge Team Enhancement Program (BTEP), which com-
prises all navigation officers, includes simulator training using actual cases.
DMAIB’s marine accident report as well as the company’s internal investiga-
tion report in anonymised form will be forwarded to Maersk Training Centre
for inclusion in future BTEP courses.

Knowledge sharing will take place fleet-wide for potential learning.

Relevant procedures will be reviewed considering the findings from DMAIB’s
report, and if deemed appropriate updated accordingly.”

Maersk A/S
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SHIP’S DATA - MURCIA MAERSK

Name: MURCIA MAERSK

Ship type: Container ship

Nationality: Denmark

Port of registry: Copenhagen

Call sign: OWTB2

IMO number: 9780457

DOC Company: Maersk A/S

Year built: 2018

Shipyard/shipyard number: Daewoo Shipbuilding & Marine Engineering Co Ltd - Geoje Yard/
no. 4309

Classification Society: American Bureau of Shipping (IACS)

Length overall: 399.00 m

Breadth overall: 58.06 m

Maximum draught: 16.50 m

Gross tonnage: 214,286

Deadweight: 190,326 t

Engine rating: 62,000 kW

Service speed: 18.5 knots

Hull material: Steel

SHIP’S DATA - BD-30947-TS

Name: BD-30947-TS

Ship type: Fishing ship

Nationality: Vietham

Port of registry: Unknown

Call sign: Unknown

IMO number: None

Year built: 2000

Shipyard/shipyard number: Unknown

Classification Society: None

Length overall: 13.50 m

Breadth overall: 410m

Maximum draught: 1.80m

Gross tonnage: 20.9

Deadweight: Unknown

Engine rating: Unknown

Service speed: Unknown

Hull material: Wood

VOYAGE DATA - MURCIA MAERSK

Port of departure:

Port of arrival:

Voyage type:

Ship operation:

Information about the cargo:
Manning:

Number of passengers:

Pilot on board:

Shanghai, China

Tangjung Pelepas, Malaysia
International

In passage, mid-water
General cargo in containers
25

0

No
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VOYAGE DATA - BD-30947-TS

Port of departure: Vung Tau, Vietham
Port of arrival: -

Voyage type: Unknown

Ship operation: In passage, mid-water
Information about the cargo: Squid

Manning: 6

Number of passengers: 0

Pilot on board: No

WEATHER

Wind: 11-14 m/s - NNW
Wave height: 2-3m

Visibility: 0.5 nm

Weather conditions: Rain

Light/dark: Dark

INFORMATION ABOUT THE ACCIDENT

Type of marine casualty: Collision

IMO Classification: Very serious

Date and time: 19 July 2023, 0702 UTC+8

Location: South China Sea

Position: 06°23.4° N - 107°31.2’ E

Ship operation: In passage, mid-water

Human factors: Yes

Consequences: BD-90347-TS suffered a total loss. 2 crewmembers perished.

ASSISTANCE FROM AUTHORITIES ON LAND AND EMERGENCY SERVICES

Parties involved: MRCC Vung Tau
Resources used: CMA CGM GEORGE FORSTER, ROYAL DIAMOND 7
Actions taken: Four crewmembers recovered from the sea
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