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QUESTION 1
The Global Maritime Distress and Safety System (GMDSS) and Its Four Core Components
1. The Global Maritime Distress and Safety System (GMDSS)
1.1 Background and Historical Context
For the greater part of the twentieth century, the system by which ships communicated distress at sea was built on a foundation of radio telegraphy, human operators, and the international distress frequency of 500 kHz. Ships were required to maintain Morse code watches, and the detection of a distress signal depended entirely on whether a qualified radio officer was listening at the right moment. This system was chronically vulnerable to range limitations, atmospheric interference, and the simple fact that many vessels — particularly small fishing boats and coastal traders — carried no radio equipment at all. High-profile maritime disasters, including the deaths of hundreds of passengers and crew in accidents during the 1970s and 1980s where delayed distress detection played a significant role, drove the International Maritime Organization to develop a fundamentally new approach to maritime safety communication (IMO, 2018).
The result of more than a decade of international negotiation and technical development was the Global Maritime Distress and Safety System — GMDSS — introduced under the 1988 amendments to the International Convention for the Safety of Life at Sea (SOLAS) and brought into full mandatory force for all SOLAS-class vessels on 1 February 1999. GMDSS replaced the old system root and branch. Where the old system was reactive and operator-dependent, GMDSS is automated and proactive. It integrates satellite technology, digital selective calling, NAVTEX, EPIRBs, SARTs, and VHF radio into a single layered architecture that can transmit and receive distress alerts, coordinate search and rescue operations, locate survivors, and broadcast navigational safety information — all without necessarily requiring any human intervention at the moment of emergency (Nordström & Götberg, 2020).

1.2 GMDSS Sea Areas and Equipment Framework
GMDSS divides the world's oceans into four sea areas based on the type of communication technology available in each zone. Every SOLAS vessel is assigned to a sea area that reflects the waters in which it operates, and its GMDSS equipment fit must cover all four functional components within that sea area. Sea Area A1 is defined as the area within coverage of at least one VHF coast radio station providing continuous Digital Selective Calling alerting — typically within 20 to 50 nautical miles of the coast. Sea Area A2 covers the area within range of at least one MF coast station providing continuous DSC watch, excluding A1 — generally up to 400 nautical miles from the coast. Sea Area A3 is the area within coverage of geostationary INMARSAT satellites, roughly between 70°N and 70°S latitude, excluding A1 and A2. Sea Area A4 covers the remaining polar regions not served by INMARSAT (IMO, 2018).

Table 1: GMDSS Mandatory Equipment Requirements by Sea Area
	Equipment
	Sea Area A1
	Sea Area A2
	Sea Area A3
	Sea Area A4

	VHF Radio (DSC Ch.70)
	✔ Required
	✔ Required
	✔ Required
	✔ Required

	MF Radio (DSC 2187.5 kHz)
	—
	✔ Required
	✔ Required
	✔ Required

	HF Radio (MF/HF DSC)
	—
	—
	Optional
	✔ Required

	INMARSAT (or equivalent)
	—
	—
	✔ Required
	—

	EPIRB (406 MHz COSPAS-SARSAT)
	✔ Required
	✔ Required
	✔ Required
	✔ Required

	NAVTEX Receiver (518 kHz)
	✔ Required
	✔ Required
	✔ Required
	✔ Required

	SafetyNET (INMARSAT C)
	—
	—
	✔ Required
	✔ Required

	SART or AIS-SART
	✔ Required
	✔ Required
	✔ Required
	✔ Required

	VHF Portable Sets (×3)
	✔ Required
	✔ Required
	✔ Required
	✔ Required



The equipment listed in Table 1 ensures that regardless of where a vessel is operating, every one of the four functional components of GMDSS is covered. Redundancy is built into the system through overlapping technologies — for example, a vessel in A3 has both INMARSAT C and VHF/MF DSC for distress alerting, and both NAVTEX and SafetyNET for maritime safety information (IMO, 2018).
1.3 The Four Core Components of GMDSS
1.3.1 Component 1 — Distress Alerting
Distress alerting is the foundational function of GMDSS and the one that most directly determines whether lives are saved when a vessel is in danger. It is the mechanism by which a ship in distress can transmit a call for help to shore rescue coordination centres and nearby vessels simultaneously, automatically, and with minimal human intervention. Three primary technologies serve this function: Digital Selective Calling (DSC), Emergency Position-Indicating Radio Beacons (EPIRBs), and the INMARSAT satellite communication system.
Digital Selective Calling is a standardised digital protocol that operates on the dedicated international distress and calling frequencies — Channel 70 on VHF (156.525 MHz), 2187.5 kHz on MF, and 8414.5 kHz (and others) on HF. When the watchkeeping officer presses the dedicated DSC distress button and holds it for five seconds, the DSC controller transmits a coded digital message containing the vessel's MMSI number, the GPS-derived position (if interfaced), the nature of the distress, and a request for assistance. This message is received automatically by all vessels and coast stations within VHF/MF/HF range whose DSC watch receivers are active — which is a mandatory requirement under SOLAS for all GMDSS ships. Unlike a voice radio call, which requires someone to be listening, a DSC alert activates a dedicated alarm on the receiving vessel's DSC controller (Nordström & Götberg, 2020).
Category 1 EPIRBs provide a complementary and largely automatic layer of alerting. Mounted in a hydrostatic release bracket on the bridge wing or other exposed position, a Category 1 EPIRB is designed to float free of a sinking vessel at a depth of between 1.5 and 4 metres and to activate automatically upon immersion in seawater. Once activated, it transmits a 5-watt signal on 406 MHz to the COSPAS-SARSAT low-Earth-orbit satellite network. The satellites downlink the signal to ground stations called Local User Terminals (LUTs), which compute the EPIRB's position and route the distress message — including the vessel's registration identity and GPS position accurate to within 100 metres — to the nearest Maritime Rescue Coordination Centre (MRCC) within minutes. A 121.5 MHz homing beacon is also transmitted for use by SAR aircraft (Pereira & Bernardino, 2021).
The INMARSAT distress messaging service completes the alerting triad for vessels in Sea Area A3. An INMARSAT C terminal — a low-data-rate, two-way telex terminal — provides a Priority 3 distress button that routes a formatted distress telex message through the geostationary INMARSAT satellite to the nearest MRCC. INMARSAT distress messages have the advantage of being fully text-based and permanently recorded, which is valuable both for the accuracy of the SAR response and for subsequent accident investigation (IMO, 2018).
1.3.2 Component 2 — Search and Rescue Coordination
Once a distress alert has been received and acknowledged, the second functional component of GMDSS — SAR coordination communication — provides the infrastructure through which the rescue operation is planned and directed. The international distress and safety channel, VHF Channel 16, is the primary SAR coordination frequency for vessels in coastal and ocean areas. Shore-based MRCCs maintain continuous watch on Channel 16 and coordinate the response to distress incidents, directing SAR assets — coast guard vessels, naval units, merchant ships in the vicinity, and helicopter crews — to the scene of the emergency.
Vessels diverting to assist a distress are instructed by the MRCC to communicate with each other on a designated working frequency — typically VHF Channel 6 in the North Atlantic and many other ocean areas — while maintaining a listening watch on Channel 16. This on-scene coordination ensures that multiple assisting vessels do not duplicate each other's search efforts and that the MRCC maintains overall situational awareness of the rescue operation. For vessels in INMARSAT coverage, the Inmarsat Fleet Safety service provides an additional text-based channel for coordinating with the MRCC without tying up the VHF voice channel (Pereira & Bernardino, 2021).
SAR coordination in the Gulf of Guinea is managed through a network of MRCCs under the framework of the ECOWAS Integrated Maritime Strategy (EIMS) and the Yaoundé Code of Conduct (2013), which established a regional maritime security and SAR coordination architecture covering 25 countries from Mauritania to Tanzania. Nigeria's MRCC, operated by NIMASA in Lagos, is the primary coordination centre for Nigerian waters, and it participates in the regional information-sharing and SAR coordination arrangements through the Maritime Operations and Coordination Centre (MOCC) and Zone F (NIMASA, 2022).
1.3.3 Component 3 — Locating
The locating component addresses one of the most operationally critical challenges in search and rescue: finding survivors in the vastness of the ocean. No matter how quickly a distress alert is transmitted and how rapidly SAR assets are mobilised, they cannot rescue survivors they cannot find. Three technologies serve the locating function under GMDSS: Search and Rescue Transponders (SARTs), AIS-SARTs, and Personal Locator Beacons (PLBs), all working in conjunction with the position data transmitted by the EPIRB.
The 9 GHz SART is a battery-powered transponder that, when activated, responds to interrogation by an X-band (9 GHz) radar aboard a searching vessel or aircraft by transmitting a series of twelve dots on the radar display, beginning at the SART's position and extending away from the interrogating radar. This distinctive twelve-dot pattern, appearing as a straight line on the radar screen, is immediately recognisable to a trained operator and allows the rescuing vessel to steer directly toward the survivor's position. SARTs can typically be detected at ranges of up to 10 nautical miles from a ship and greater distances from aircraft (IMO, 2018). The AIS-SART, a newer technology, transmits an AIS target that appears on the ECDIS display as a vessel named 'SART ACTIVE' with a distinctive MMSI prefix (97XXXXXXX), providing detection at potentially greater ranges and through the AIS displays of all equipped vessels in the area without requiring active radar interrogation (Pereira & Bernardino, 2021).
Table 2: Comparison of GMDSS Locating Devices
	Device
	Technology
	Detection Range
	Detected By
	Activation

	SART (9 GHz)
	Radar transponder
	Up to 10 NM
	X-band (9 GHz) radar
	Manual / immersion

	AIS-SART
	AIS VHF broadcast
	Up to 15 NM
	AIS receiver / ECDIS
	Manual / immersion

	EPIRB (406 MHz)
	COSPAS-SARSAT satellite
	Global (via satellite)
	MRCC via LUT network
	Auto (hydrostatic)

	PLB (Personal Locator Beacon)
	406 MHz + 121.5 MHz
	Global (via satellite)
	MRCC via COSPAS-SARSAT
	Manual only



1.3.4 Component 4 — Maritime Safety Information (MSI)
Maritime Safety Information is the broadcast of navigational and meteorological warnings, forecasts, and urgent safety messages to all vessels at sea. This is the component of GMDSS most relevant to the daily routine of the watchkeeping officer, because MSI broadcasts are continuous — they provide a constant stream of information about changing navigational conditions, whether or not any emergency is taking place. MSI includes NAVAREA messages (ocean-wide navigational warnings), sub-area and coastal warnings, special warnings, weather forecasts, ice reports, and maritime security information such as piracy alerts (IMO, 2018).
NAVTEX is the primary MSI delivery technology for coastal waters within 400 nautical miles of a NAVTEX transmitter. Broadcasting on 518 kHz in English and 490 kHz in national languages, NAVTEX receivers are mandatory on all SOLAS ships in Sea Areas A1 and A2. Each NAVTEX message carries a header code identifying the transmitting station, the message category (navigational warning, meteorological warning, ice, search and rescue, etc.), and a message serial number. The receiver automatically filters out messages from stations outside the vessel's designated NAVTEX area, and it suppresses messages already received, preventing duplication. For vessels in Sea Area A3 and A4, the INMARSAT SafetyNET service broadcasts MSI via satellite to all INMARSAT C terminals in the relevant ocean region, and HF NBDP (Narrow Band Direct Printing) broadcasts on internationally designated frequencies provide additional HF MSI coverage for ocean areas (Nordström & Götberg, 2020).
For vessels operating in the Gulf of Guinea, the MSI component of GMDSS carries critical piracy and maritime security information. The Maritime Trade Information Sharing Centre — Gulf of Guinea (MTISC-GoG), established in 2016, provides real-time piracy incident reporting and vessel tracking services that are disseminated through MSI channels and through the NIMASA security communication network. A watchkeeping officer in Nigerian waters who diligently monitors the ship's NAVTEX and INMARSAT C SafetyNET messages is significantly better positioned to implement the Best Management Practices for Protection against Somalia-Based Piracy and Gulf of Guinea Piracy (BMP5) recommendations (NIMASA, 2022; Pereira & Bernardino, 2021).


QUESTION 2
A Vessel's Closest Point of Approach (CPA)
2. Closest Point of Approach (CPA)
2.1 Definition and Navigational Significance
The Closest Point of Approach — universally abbreviated as CPA — is the minimum distance that will exist between two vessels if both continue on their present courses and speeds without any alteration. It is expressed in nautical miles and is always accompanied by the Time to Closest Point of Approach (TCPA), which is the time remaining until that minimum distance is reached. Together, CPA and TCPA form the fundamental quantitative assessment of collision risk that underpins the watchkeeping officer's decision-making under COLREG Rule 7 (Bole, Wall & Norris, 2021).
A CPA of zero — meaning the relative motion line passes through ownship's position — represents a theoretical direct collision course. A CPA that is very small, say 0.1 nautical miles, is not a collision, but in most navigational contexts it represents an unacceptable risk, particularly in restricted visibility, heavy weather, or dense traffic. The 'safe' CPA varies with circumstances: in open ocean in clear visibility with plenty of sea room, a CPA of 1.0 to 2.0 nautical miles is commonly accepted as the minimum comfortable passing distance. In coastal waters, traffic separation schemes, or port approaches, the physical constraints of the navigational environment may mean that achieving even a 0.5 nautical mile CPA requires careful planning and timely action (Cockcroft & Lameijer, 2018).
2.2 The Mathematics of CPA — Relative Motion Theory
The mathematical basis for CPA determination is the theory of relative motion. Consider two vessels — referred to as 'ownship' (O) and 'other ship' (A) — each moving with its own true velocity vector. Ownship has a true course Co and speed Vo. The other ship has true course Ca and speed Va. The relative velocity of the other ship with respect to ownship is the vector difference: Vrel = Va - Vo. This relative velocity vector describes the direction and speed at which the other ship appears to move across a plot centred on ownship.
On a traditional radar reflection plotter, the navigator plots the position of the other ship at successive time intervals — say A1 at time T1 and A2 at time T1+6 minutes — and draws the Relative Motion Line (RML) through these positions. This line, extended in the direction of motion, shows the predicted future path of the other ship across the plot. The CPA is the perpendicular distance from the origin of the plot (ownship's position) to the RML extended. The TCPA is calculated by measuring the distance from the other ship's current position (A2) along the RML to the CPA point, and dividing by the relative speed (the length of the A1-A2 vector per unit time) (Bole, Wall & Norris, 2021).

2.3 ARPA and Automated CPA Computation
Modern Automatic Radar Plotting Aid (ARPA) systems perform the relative motion calculation continuously and automatically for all acquired and tracked targets, displaying the computed CPA and TCPA in alphanumeric form on the radar screen alongside each tracked target symbol. The ARPA also displays the target's true course and speed, its relative course and speed, and — in vector mode — a vector from the target's current position showing its predicted future path over a selectable time period. Guard zones can be set so that an audio and visual alarm is triggered automatically when any target's CPA falls below a preset value or when a target enters a predefined range or bearing zone (Bole, Wall & Norris, 2021).
Despite the convenience and speed of ARPA, the IMO's performance standards for ARPA (IMO Resolution MSC.64(67) Annex 4) require that watchkeeping officers are able to verify CPA computations manually, because ARPA systems can malfunction, produce 'target swaps' (where the tracking algorithm confuses two nearby targets), or generate errors if the ship's heading or speed inputs are incorrect. The prudent navigator uses ARPA as a decision-support tool while maintaining the ability to plot manually when needed (Cockcroft & Lameijer, 2018).
Table 3: Interpretation of CPA and TCPA Values — Action Guidance for the OOW
	CPA (NM)
	TCPA (mins)
	Risk Assessment
	Recommended Action

	> 2.0 NM
	Any
	Low risk in open waters. Continue monitoring.
	Maintain watch; log target. No immediate action.

	1.0 – 2.0 NM
	> 15 mins
	Marginal — assess visibility and traffic density.
	Intensify watch; consider early action if doubt exists.

	0.5 – 1.0 NM
	10 – 15 mins
	Risk of collision exists under Rule 7 — doubt principle applies.
	Take substantial action under Rule 8; inform master.

	< 0.5 NM
	< 10 mins
	High risk — close quarters situation developing.
	Drastic action if necessary; sound whistle signals; master to bridge.

	0.0 NM (collision course)
	Any
	COLLISION COURSE — steady bearing, decreasing range.
	Immediate large alteration of course/speed. All stop if needed.



2.4 CPA in the Context of AIS
The Automatic Identification System has significantly enriched the CPA determination process by providing vessel identity, true course, speed, and navigation status information for all AIS-equipped targets within VHF range — and, via satellite AIS (S-AIS), for vessels beyond the horizon. Modern integrated bridge systems automatically compute CPA and TCPA for AIS targets in the same way they do for ARPA targets, providing the OOW with a comprehensive traffic picture that goes beyond the radar's detection range. AIS-derived CPA is particularly useful for identifying vessels that are not yet within radar detection range but whose projected track will bring them into a close-quarters situation (IMO, 2020).
However, AIS-derived CPA must never be treated as a substitute for radar-derived CPA. AIS data quality depends entirely on the accuracy of the transmitting vessel's GNSS and AIS configuration; erroneous position or heading inputs by the other vessel will produce a false CPA on the receiving ship's display. Small vessels below the SOLAS AIS threshold — artisanal canoes, small fishing boats, dinghies, and many pleasure craft — will not appear on AIS at all. In the Niger Delta, where the coastal waters are saturated with small wooden fishing boats whose radar cross-section is poor and which carry no AIS, the radar and visual lookout remain the primary collision avoidance tools (NIMASA, 2022; Cockcroft & Lameijer, 2018).
2.5 Effects of Course and Speed Alterations on CPA
One of the most powerful applications of relative motion theory is the prediction of how a proposed manoeuvre by ownship will affect the CPA. By constructing a new relative velocity vector — incorporating the altered course or speed — the navigator can calculate the 'new CPA' that will result from the proposed action before committing to it. This is the basis of the systematic manoeuvring check required by COLREG Rule 8 — action to avoid collision must be timely and large enough to produce a substantial and clearly safe CPA, not just a marginal improvement (Cockcroft & Lameijer, 2018; Bole, Wall & Norris, 2021). On modern ARPA systems, a 'trial manoeuvre' function allows the navigator to input a proposed course or speed change and see its effect on all tracked targets simultaneously before executing the manoeuvre.





QUESTION 3
COLREG Rule 7 — Risk of Collision
3. COLREG Rule 7 — Risk of Collision
3.1 The International Regulations for Preventing Collisions at Sea
The International Regulations for Preventing Collisions at Sea — COLREG — constitute the supreme international legal framework governing the conduct of vessels on the world's navigable waters. Adopted in 1972 and brought into force in 1977, the COLREG has been progressively amended by the IMO, with the most recent amendments to Annex I and IV entering into force in 2016. The Regulations apply to all vessels on the high seas and in all waters connected therewith that are navigable by seagoing vessels, and they are incorporated into the domestic law of virtually all maritime nations, including Nigeria (IMO, 2020).
Rule 7, titled 'Risk of Collision,' sits within Part B Section I of the COLREG — the section that applies to vessels in all conditions of visibility and establishes the fundamental obligations of collision avoidance applicable at all times. It is the diagnostic rule: it tells the watchkeeping officer how to determine whether a developing traffic situation poses a risk of collision. It does not tell the officer what to do once risk is identified — that is the function of Rule 8 — but it establishes the standard of care and systematic observation that must precede any collision avoidance action (Cockcroft & Lameijer, 2018).
Figure 4: COLREG Rule 7 — Systematic Decision Flowchart for the Officer of the Watch. Source: Author's original diagram.
3.2 Rule 7(a) — The Duty to Use All Available Means
The text of Rule 7(a) states: 'Every vessel shall use all available means appropriate to the prevailing circumstances and conditions to determine if risk of collision exists. If there is any doubt such risk shall be deemed to exist.' This provision is remarkable for two reasons: the breadth of the duty it imposes and the precautionary standard it establishes.
The phrase 'all available means' is deliberately expansive. It encompasses visual lookout from the bridge and bridge wings, the use of binoculars, radar and ARPA, the AIS display, communication with other vessels on VHF Channel 16, consultation of the nautical chart and traffic separation scheme information, and any other tool or method available on that particular vessel in those particular circumstances. The obligation is calibrated to what is available and appropriate — a vessel equipped with ARPA has a higher duty to use it than one without, and a vessel approaching a poorly lit anchorage in restricted visibility has a higher duty to use a spotlight than one in open clear-weather ocean (Cockcroft & Lameijer, 2018; IMO, 2020).
The second sentence — 'if there is any doubt such risk shall be deemed to exist' — is the single most operationally important sentence in Rule 7 and one of the most consequential in the entire COLREG. It eliminates the dangerous middle ground of passive hope. The navigator who watches a developing traffic situation and thinks 'I'm not sure, but it's probably OK' is in exactly the situation Rule 7(a) addresses. By requiring that doubt be treated as certainty of risk, the rule compels the navigator to act as if risk exists, driving him toward the systematic assessment required by Rules 7(b), 7(c), and 7(d), and toward the early, decisive action required by Rule 8.
3.3 Rule 7(b) — Proper Use of Radar and Radar Plotting
Rule 7(b) states: 'Proper use shall be made of radar equipment if fitted and operational, including long-range scanning to obtain early warning of risk of collision and radar plotting or equivalent systematic observation of detected objects.' The phrase 'proper use' is a qualitative standard that requires far more than simply switching the radar on. It encompasses correct selection of the range scale, optimal adjustment of gain and sea/rain clutter controls to minimise false echoes while preserving all genuine targets, periodic switching to longer range scales for early detection of approaching vessels, systematic acquisition and tracking of all relevant targets, and continuous monitoring of CPA and TCPA values (Bole, Wall & Norris, 2021).
The explicit reference to 'radar plotting or equivalent systematic observation' establishes the baseline of analytical rigour required. Manual radar plotting on a reflection plotter — taking successive range and bearing readings, plotting target positions, drawing the relative motion line, and computing CPA and TCPA geometrically — is the traditional method. 'Equivalent systematic observation' includes the use of ARPA, which performs the same analysis automatically, provided the operator has acquired the target, verified the computed vectors against the raw radar picture, and correctly interprets the displayed CPA/TCPA values. What Rule 7(b) categorically prohibits is the casual observation of radar echoes without any systematic motion analysis — watching a blip and assuming it is not dangerous because it 'looks' like it is moving away (Cockcroft & Lameijer, 2018).
3.4 Rule 7(c) — No Assumptions on Scanty Information
Rule 7(c) states: 'Assumptions shall not be made on the basis of scanty information, especially scanty radar information.' This provision targets one of the most common and dangerous errors in watchkeeping: premature closure. A navigator who takes two radar observations, notes an apparent bearing change, and decides the target presents no risk has made an assumption based on scanty information. Two observations separated by three minutes provide a relative motion line with significant potential for error, and any conclusion about CPA drawn from that data is unreliable. A bearing that appears to be drawing on two observations may be steady or closing on four (Bole, Wall & Norris, 2021).
The specific mention of 'scanty radar information' acknowledges the unique epistemological risk of radar: it presents a picture that looks precise and authoritative — bearings given to 0.1 of a degree, ranges to 0.01 nautical miles — and this precision can induce unjustified confidence. The navigator must resist the seductive authority of electronic displays and recognise that the quality of the CPA calculation is only as good as the quality and quantity of the observations on which it is based. A minimum of three observations across at least six minutes is generally recommended for initial CPA determination, with subsequent observations to confirm the trend (Cockcroft & Lameijer, 2018; IMO, 2020).
3.5 Rule 7(d) — Specific Risk Indicators
Rule 7(d) identifies two specific situations that are particularly indicative of risk of collision. Sub-clause (i) states that risk of collision 'shall be deemed to exist if the compass bearing of an approaching vessel does not appreciably change.' This is the classical steady bearing rule, which can be derived directly from the geometry of relative motion: if the compass bearing of an approaching vessel remains constant while the range decreases, the relative motion line passes through ownship's position, meaning the two vessels are on a collision course. The word 'appreciably' is critical — a trivial bearing change is insufficient. The change must be sustained and substantial enough to confirm a clearly safe CPA (IMO, 2020).
Sub-clause (ii) adds an important qualification: 'such risk may sometimes exist even when an appreciable bearing change is evident, particularly when approaching a very large vessel or a tow or when approaching a vessel at close range.' This provision addresses the geometry of large vessels: a VLCC may be 330 metres long and 60 metres wide. If ownship is approaching the tanker from an oblique angle and observing the bearing of the tanker's bridge, the bearing of the bridge may be drawing ahead even as the ship is on a course that will pass dangerously close to or even strike the tanker's stern. The bearing change is appreciable, but the CPA — measured to the nearest point of the tanker's hull rather than to its bridge — may still be negligible or negative. Similarly, the towline of a vessel towing astern may extend hundreds of metres beyond the stern of the towing vessel, representing a hazard that a bearing-to-the-bridge analysis would completely miss.
Table 4: Summary of COLREG Rule 7 Sub-clauses and Their Operational Implications
	Sub-rule
	Key Provision
	Standard Required
	Common Failure Mode

	7(a)
	Use all available means; doubt = risk
	Active, continuous, comprehensive assessment
	Passive reliance on one system only; hope-based watchkeeping

	7(b)
	Proper radar use including plotting / systematic observation
	Correct range scale; gain/clutter control; long-range scan; ARPA tracking
	Radar on wrong range; targets not acquired; ARPA not checked

	7(c)
	No assumptions on scanty information
	Minimum 3 observations before concluding no risk
	Concluding 'no risk' after 1–2 radar observations

	7(d)(i)
	Steady compass bearing = risk of collision
	Monitor bearing trend continuously; require appreciable change
	Ignoring slow bearing change as 'good enough'

	7(d)(ii)
	Bearing change may not eliminate risk (large vessels / tows)
	CPA to hull of vessel; account for tow length; close range caution
	Measuring bearing to bridge only; ignoring tow extent



3.6 Rule 7 and the Broader COLREG Framework
Rule 7 does not operate in isolation. It sits within a logical progression of COLREG rules that together define the complete collision avoidance discipline. Rule 5 establishes the duty of proper lookout by all available means — the predicate condition that must be met before Rule 7 can even be applied. Rule 6 requires safe speed, ensuring that the vessel can stop within the distance of visibility. Rule 7 provides the diagnostic framework for determining whether risk exists. Rule 8 specifies the character of the action to be taken when risk is confirmed — early, large, readily apparent, and effective. Rules 13 to 15 then specify which vessel has the duty to give way and which must keep its course and speed in the three basic encounter geometries (overtaking, head-on, crossing).
A failure to comply with Rule 7 is invariably cited in maritime collision investigations and court proceedings as a fundamental breach of the Regulations. Judicial decisions in collision cases across English, Nigerian, and IMO-mediated jurisdictions consistently hold that a watchkeeping officer who was not making proper use of the radar, or who was making assumptions on scanty information, bears fault for the resulting collision regardless of what the other vessel was doing. The standard of Rule 7 is therefore not merely an abstract regulatory requirement — it is the daily professional and legal obligation of every officer serving a navigational watch (Cockcroft & Lameijer, 2018).



QUESTION 4
Chart Work — Types of Charts Available to a Mariner
4. Chart Work and Types of Nautical Charts
4.1 The Nature and Purpose of Chart Work
Chart work is the practice of planning, executing, and recording a vessel's voyage using nautical charts as the primary spatial reference. It is the oldest formal discipline in professional navigation — predating the compass, the sextant, and the chronometer — and it remains the foundation of safe navigation in the twenty-first century, whether performed on paper charts with a parallel ruler and dividers or on an Electronic Chart Display and Information System (ECDIS) with a trackball and touchscreen. At its core, chart work involves three activities: pre-voyage planning (laying off the intended track, identifying hazards, calculating clearing distances, and noting all relevant chart corrections), in-voyage position monitoring (fixing the vessel's position at regular intervals and comparing it to the intended track), and passage recording (entering fixes and observations in the chart for legal, navigational, and historical purposes) (Bowditch, 2017).
In coastal navigation, chart work takes on an urgency and precision that is not required in ocean passage-making. When the vessel is 100 miles from the nearest land, a positional error of a mile or two may be of little immediate consequence. When the vessel is approaching a port entrance with a charted shoal at 0.3 miles off the approach axis, a positional error of even 0.1 miles could be catastrophic. The coastal navigator must fix the vessel's position frequently — every three to six minutes in confined or hazard-dense waters — and must maintain a continuous awareness of the minimum safe depth under the vessel's keel, the distance to the nearest charted hazard, and the effect of tidal current on the vessel's track. All of this depends on accurate, current, and properly corrected chart data (Admiralty, 2022).
4.2 Fundamentals of Nautical Charts
A nautical chart is a specialised topographic document designed exclusively for marine navigation. Unlike a general geographic map, a nautical chart provides: water depths (soundings) in metres or fathoms; depth contours (isobaths) connecting points of equal depth; the nature of the seabed (sand, mud, rock, coral — represented by standard abbreviations such as S, M, R, Co); the positions, types, characteristics, and range of all aids to navigation (lighthouses, light vessels, buoys, beacons, daymarks); the extent of restricted areas (anchorages, dredged channels, prohibited areas, military zones, fish farms); magnetic variation and its annual change; the scale bar and geographic grid; tidal information; and notes on projection, datum, and correction history (Admiralty, 2022; Bowditch, 2017).
The Mercator projection is the standard mathematical system used to represent the curved surface of the Earth on the flat surface of a nautical chart for mid-latitude areas. The Mercator projection is conformal — angles on the chart equal angles on the Earth — which means that a straight line drawn on a Mercator chart represents a path of constant compass bearing (a rhumb line). For a navigator steering a constant course, this is an enormous practical advantage. However, the Mercator projection distorts area at higher latitudes: at 60°N, land areas appear approximately four times larger than they actually are relative to equatorial areas. For polar navigation, the gnomonic or polar stereographic projections are used. All modern ECDIS ENCs use the WGS-84 geodetic datum for position reference, ensuring compatibility with GPS (Bowditch, 2017; UKHO, 2023).

4.3 Classification of Charts by Scale
The most fundamental classification of nautical charts is by scale — the ratio of a distance on the chart to the corresponding distance on the Earth's surface. Understanding scale is essential because it determines both the level of detail shown and the appropriate navigational use of each chart type.
4.3.1 Ocean Charts (Small Scale — 1:3,000,000 and smaller)
Ocean charts, also called world or passage charts, cover the widest geographic areas at the smallest scales. A single sheet may encompass the entire South Atlantic Ocean or the full extent of the Pacific. At these scales, even large ports appear as tiny symbols, river estuaries are represented by simple lines, and offshore hazards closer than several miles to the coast cannot be individually charted. The soundings shown are the deepest depths in each region. Ocean charts are used exclusively for passage planning — selecting the general routing between departure and destination, identifying waypoints and diversion ports, estimating passage times, and identifying the major navigational features (ocean current systems, trade wind limits, ice limits) of the planned route (Bowditch, 2017; Admiralty, 2022).
4.3.2 Coastal Charts (Medium Scale — 1:75,000 to 1:600,000)
Coastal charts are the primary navigational reference for vessels conducting passages along a coastline, approaching or departing a major port, or navigating through island groups and archipelagos. At these scales, the chart provides sufficient detail to identify the general configuration of the coast, the positions of major ports and harbour entrances, the locations of offshore shoals, reefs, and wrecks, and the principal aids to navigation including lighthouses, major buoys, and traffic separation schemes. Depth contours are shown at sufficient intervals to allow continuous monitoring of the depth under the keel using the echo sounder. Position-fixing at regular intervals using radar, GNSS, or visual bearings plotted on the coastal chart is the standard watchkeeping practice when the vessel is in these waters (Bowditch, 2017; UKHO, 2023).
4.3.3 Harbour and Approach Charts (Large Scale — 1:5,000 to 1:75,000)
Harbour and approach charts provide the detailed view of port approaches, harbour basins, rivers, and estuaries needed for safe entry and exit operations. Individual berths, jetties, dry docks, mooring buoys, spoil grounds, and underwater obstructions are shown. Soundings are plotted at close intervals, and depth contours clearly define the channel edges and the extent of navigable water. All aids to navigation are shown with full characteristics — light colour, phase, period, range, arc of visibility, and fog signal. Traffic separation schemes, restricted areas, recommended tracks, and pilot boarding positions are delineated. Port communications and VTS contact frequencies are noted in the chart border or in an associated publication (Admiralty, 2022; UKHO, 2023).
In Nigeria, the Nigerian Ports Authority (NPA) produces or commissions large-scale harbour and approach charts for Lagos (Apapa and Tin Can Island), Port Harcourt (Bonny River approach), Warri, Calabar, and Onne Port. These charts are essential references for vessels entering Nigerian ports and must be corrected with current Notices to Mariners before use. The UKHO Admiralty chart series also covers all major Nigerian ports, and both the NPA and UKHO chart series should be on board for Nigerian port operations (NIMASA, 2022).
4.3.4 Berthing and Dock Plans (Very Large Scale — larger than 1:5,000)
Berthing plans and dock charts are produced at the very largest scales — sometimes 1:1,000 or larger — showing individual berths, quayside structures, mooring post positions, fender locations, and under-keel clearance alongside berths. They are used by pilots, port captains, and mooring masters during the final stage of a vessel's arrival alongside a berth, when the spatial precision needed to avoid structural damage is measured in metres rather than nautical miles. Berthing plans are typically produced by port authorities or oil terminal operators rather than national hydrographic offices.
Table 5: Summary of Nautical Chart Types — Scale, Purpose, and Application
	Chart Type
	Scale Range
	Coverage Area
	Primary Use
	Detail Level

	Ocean / World
	1:3,000,000+
	Oceans / continents
	Passage planning; routing; meteorological data
	Minimal — major hazards only

	Coastal
	1:75,000–600,000
	100–500 NM coastline
	Coastal passage; port approach planning
	Moderate — offshore hazards; ports; TSS

	Harbour / Approach
	1:5,000–75,000
	Single port or bay
	Entry/exit; pilot operations; anchoring
	High — berths; channels; all AtoN

	Berthing / Dock Plan
	Larger than 1:5,000
	Single terminal or berth
	Final approach; mooring; berthing
	Very high — individual berth detail

	Routing / Pilot Chart
	Small (ocean-wide)
	Ocean basins (by month)
	Optimum route planning; weather routing
	Statistical weather/current data

	Electronic (ENC)
	All scales (vector database)
	Global — cell-based coverage
	ECDIS primary navigation chart
	Equivalent to paper; auto-alarm; route check



4.4 Electronic Navigational Charts (ENCs) and ECDIS
The most transformative development in chart work in the twenty-first century is the mandatory introduction of ECDIS and Electronic Navigational Charts. ECDIS was made mandatory for most SOLAS vessels in a phased schedule from 2012 to 2018, with new vessels required to carry ECDIS in lieu of paper charts. The ENC is not a scanned image of a paper chart — it is a structured vector database of hydrographic and geographic objects, each with georeferenced positions and associated attributes, produced to the IHO S-57 specification (and progressively migrating to the newer S-100 framework) (UKHO, 2023; IMO, 2019).
ECDIS interrogates the ENC database continuously against the vessel's GNSS position, generating automatic alarms when the vessel's predicted track crosses a safety contour, when the depth under the keel approaches the set safety depth, or when the planned route passes over a charted hazard. The navigator can set a safety depth, a safety contour, and a look-ahead distance, and the system will highlight all charted hazards shallower than the safety depth in a contrasting colour and trigger alarms proactively. ENC updates are delivered incrementally through the AVCS (Admiralty Vector Chart Service) or equivalent services, automatically and precisely — a new wreck position or changed buoy characteristic is applied to every affected ENC cell simultaneously (UKHO, 2023).
Notwithstanding its enormous advantages, ECDIS introduces new navigational risks. Several well-documented groundings in the 2010s and 2020s occurred because the OOW was relying entirely on the ECDIS display without maintaining sufficient spatial awareness of the vessel's actual position relative to the charted hazards. ECDIS-related groundings are typically characterised by misapplication of the safety contour setting, failure to load or apply ENC updates, incorrect datum shift between the ENC and the GNSS position, or simple confusion of the display scale. The navigator must understand not just how to operate the ECDIS but what its limitations are, where the ENC data quality is uncertain, and when a paper chart backup should be consulted (Admiralty, 2022; Bowditch, 2017).
4.5 Chart Correction and Notice to Mariners
Whether working with paper charts or ENCs, a navigator working from uncorrected chart data is working from an unreliable document. Paper charts must be corrected by hand using the weekly Notices to Mariners (NtM) issued by national hydrographic offices — the UKHO's Admiralty NtM, the NPA's Nigerian NtM, and the relevant national NtM for the flag state. Each NtM correction specifies exactly which chart is affected, what the correction is, and how it is to be applied — typically by drawing a small ink correction or by affixing a sticky correction label. The chart's correction record, maintained in the chart folio log, provides evidence that corrections have been applied (Admiralty, 2022). ENCs maintained through AVCS or equivalent are updated automatically and do not require manual correction, but the navigator must ensure that the update service subscription is current and that updates have been downloaded and applied before each voyage.


QUESTION 5
The Digitalisation of the Ship's Bridge
5. The Digitalisation of the Ship's Bridge
5.1 Introduction — From Analogue to Digital
The bridge of a ship is its nerve centre — the space from which the vessel is navigated, steered, and managed. For most of the twentieth century, the ship's bridge was a predominantly analogue environment: a magnetic compass in a binnacle, a mechanical engine order telegraph, paper charts on the chart table, a single-range radar with photographic tube display, a magnetic compass repeater, a radio telephone, a barograph, and a bank of standalone analogue instruments — each providing one data stream to the human operator who was expected to integrate all of them mentally. The watchkeeping officer in 1975 was essentially an analogue information processor — monitoring multiple parallel instrument streams, synthesising them into a mental picture, and making navigational decisions on the basis of that picture (Grabowski, Szymonik & Furlepa, 2021).
The digitalisation of the ship's bridge — the progressive replacement of these analogue systems with networked digital equivalents and their integration into a coherent, intelligent information environment — has transformed this picture radically. Today, the bridge of a modern SOLAS vessel is a workstation environment in which ECDIS, radar/ARPA, AIS, GMDSS, autopilot, engine control, cargo monitoring, and voyage management are integrated into one or a small number of connected digital consoles. The OOW's role has shifted from analogue information processor to digital systems manager — responsible for monitoring an integrated electronic display, interpreting its outputs, overriding its automated decisions when necessary, and maintaining the situational awareness that no algorithm can fully substitute for (Wróbel, Krata & Szlapczynski, 2017).

5.2 The Integrated Bridge System (IBS)
The conceptual and technical centrepiece of bridge digitalisation is the Integrated Bridge System (IBS). Defined by IMO Resolution A.694(17) as 'a combination of systems which are interconnected in order to allow centralised access to navigational, machinery, and cargo information with the aim of increasing safe and efficient ship management by qualified personnel,' the IBS represents the architectural framework through which the various digital subsystems of the modern bridge are networked into a coherent information environment. The IBS does not replace the individual subsystems — ECDIS is still ECDIS, radar is still radar — but it connects them, allowing them to share data and present a unified, integrated picture to the operator (Grabowski et al., 2021; IMO, 2019).

The practical advantage of the IBS is most clearly seen in the integration of ECDIS and radar. In a standalone environment, the ECDIS does not know the current radar target picture, and the radar does not know the ENC depth contours — the navigator must look at both separately and build the integrated picture in his own mind. In an IBS, the ECDIS and radar share the same geodetic reference and display, so radar targets are overlaid directly on the ENC, AIS targets are correlated with ARPA tracks, depth information from the ENC is compared in real time with the echo sounder reading, and the vessel's speed and heading from the inertial navigation unit feed automatically into the ECDIS track control system. The OOW sees one integrated display: the vessel's position on the chart, the radar picture with all tracked targets and their CPA/TCPA values, the AIS identities of all nearby vessels, the depth under the keel, and any active alarms — all simultaneously (IMO, 2019; Wróbel et al., 2017).
5.3 Key Digital Systems on the Modern Bridge
5.3.1 ECDIS — The Primary Navigation Interface
ECDIS has been discussed extensively in Question 4. In the context of bridge digitalisation, its significance lies not only in its chart display function but in its role as the central integrating platform of the IBS. Modern ECDIS systems receive and display GNSS position, radar overlay, AIS targets, weather routing data, tidal current data, and voyage management information — making them the primary situational awareness tool on the modern bridge. ECDIS track control functionality — the ability to automatically steer the vessel along the planned route — effectively creates a digital autopilot driven by the ENC route plan, subject to human override (UKHO, 2023).
5.3.2 Automatic Identification System (AIS)
The AIS has become one of the most operationally significant technologies in maritime navigation. Mandatory on SOLAS vessels since 2004, AIS uses VHF digital selective calling technology to continuously broadcast and receive vessel identity, position, course, speed, rate of turn, navigational status, and voyage data. On the modern IBS bridge, AIS data is integrated with ECDIS and radar to provide a comprehensive traffic picture that extends beyond the radar's detection range, identifies each target vessel by name, flag, type, and destination, and allows automatic CPA/TCPA computation for all AIS targets. Shore-based AIS receivers, integrated into vessel traffic service (VTS) systems, provide real-time vessel tracking for port approach management (IMO, 2020).
Nigeria's NIMASA has deployed a national coastal AIS receiving network under its Maritime Domain Awareness programme, covering the Nigerian coastline from Badagry to Calabar. This network is integrated with radar surveillance and CCTV to provide the Nigerian MRCC and port VTS systems with a real-time maritime picture. The network data is also shared with regional partners under the Yaoundé Code of Conduct information-sharing architecture (NIMASA, 2022).
5.3.3 Voyage Data Recorder (VDR)
The VDR is the maritime equivalent of the aircraft black box. Mandatory for SOLAS passenger ships since 2002 and for cargo ships progressively from 2002, the VDR continuously records a standardised set of bridge data — date/time, position, speed, heading, depth, bridge audio, radar images, VHF communications, AIS data, and equipment status — in a protected capsule designed to survive fire, impact, and flooding to 6,000 metres depth. This data is the primary evidential resource for investigations following maritime accidents (Wróbel et al., 2017). The BNWAS (Bridge Navigation Watch Alarm System), discussed below, is typically integrated with the VDR so that watchkeeper acknowledgements and alarm events are recorded as part of the voyage data.
5.3.4 Bridge Navigation Watch Alarm System (BNWAS)
The BNWAS is a deceptively simple but highly effective digital safety system. It requires the watchkeeper to periodically acknowledge an alarm — typically every 3 to 12 minutes — by pressing a button or activating a motion sensor. If the watchkeeper fails to acknowledge within the set interval — because of incapacitation, sleep, or distraction — the alarm escalates: first a visual/audio alert on the bridge, then an alert in the master's cabin, then an alert in the duty officer's accommodation. BNWAS became mandatory under SOLAS Regulation V/19 for most new ships from 2011 and for existing ships progressively through 2014. It directly addresses one of the most dangerous human factors risks in watchkeeping: the fatigued single-watchkeeper who falls asleep at the helm (Grabowski et al., 2021).
5.4 e-Navigation and Autonomous Shipping
The IMO's e-Navigation strategy, endorsed by MSC 85 in 2008 and progressively implemented through the 2020s, envisions a future in which all ships, shore stations, port authorities, and maritime service providers share standardised digital data using harmonised formats, protocols, and interfaces. The five e-Navigation user needs identified by the IMO — improved watchkeeping; improved communication between ship and shore; improved voyage planning; improved maritime services; and improved vessel traffic management — define the scope of a transformation that is still actively underway. Key achievements include the IMO S-Mode concept (standardised IBS interface), the MCP (Maritime Connectivity Platform) for identity management, and the progressive digitalisation of port clearance procedures (IMO, 2019).
Maritime Autonomous Surface Ships (MASS) represent the most radical extension of bridge digitalisation. The IMO MASS scoping exercise (2018-2021) identified four degrees of autonomy: ship with automated processes and decision support (essentially the current IBS); remotely controlled ship with crew on board; remotely controlled ship without crew; and fully autonomous ship. Commercially, remotely operated ferries and supply vessels are already operating in Norwegian fjords and Japanese coastal waters, and the regulatory framework for their operation is progressively being developed within the IMO (IMO, 2019; Wróbel et al., 2017).
5.5 Challenges and Risks of Bridge Digitalisation
Bridge digitalisation has brought transformative improvements in navigational accuracy, safety monitoring, and information richness. However, it has also created a set of new challenges that must be carefully managed.
· Over-reliance and skill degradation: When ECDIS, ARPA, and AIS automate the tasks of position-fixing, CPA calculation, and target tracking, officers who have never experienced navigation without these systems may lack the skills to navigate safely if the systems fail. ECDIS-related groundings — including the MV Ovit in 2017 and the bulk carrier OS 35 in 2022 — illustrate the dangers of treating ECDIS as an infallible authority rather than a decision-support tool.
· Cyber security vulnerability: Networked bridge systems connected to satellite communication links, shore monitoring systems, and crew welfare internet are vulnerable to GPS spoofing, AIS data injection, ECDIS malware, and ransomware attacks. IMO Resolution MSC-FAL.1/Circ.3 (2017) requires shipping companies to incorporate cyber risk management into their ISM safety management systems (IMO, 2019).
· Alarm flooding: A fully integrated IBS can generate dozens or hundreds of alarms per watch in busy conditions — ECDIS route alarms, ARPA CPA alarms, GMDSS alerts, machinery alarms, and administrative notifications all competing for the watchkeeper's attention simultaneously. IEC 62923-1 and IMO guidance MSC-Circ.1462 on Alert Management provide frameworks for rationalising alarms, but implementation across the fleet is uneven (Grabowski et al., 2021).
· Training and familiarisation gaps: The diversity of ECDIS and IBS systems across different manufacturers means that an officer trained on one system may struggle with a different manufacturer's interface. The STCW Manila Amendments (2010) mandate ECDIS generic and type-specific training, but enforcement and verification remain challenging in some flag states.
· Data quality dependency: The effectiveness of the IBS depends entirely on the quality of the data it receives — GNSS position accuracy, ENC survey quality, AIS data integrity. In areas of poor ENC coverage (including parts of the Nigerian coastal zone), the IBS may display dangerous confidence in a chart that contains significant data gaps or errors.
Table 6: Traditional Analogue Bridge vs Modern Integrated Digital Bridge — Comparative Analysis
	Dimension
	Traditional Analogue Bridge
	Modern Digital / IBS Bridge

	Position Fixing
	Visual bearings, celestial observations, manual radar plotting on paper chart
	GNSS/ECDIS continuous automatic fix; sub-10m accuracy; alarm on deviation

	Collision Avoidance
	Manual radar plot; subjective bearing monitoring; standalone instruments
	ARPA continuous tracking; CPA/TCPA alarms; AIS integration; trial manoeuvre function

	Chart System
	Paper charts corrected by hand with NtM; parallel ruler and dividers
	ECDIS with automatic ENC updates; route planning; under-keel alarms; radar overlay

	Communication
	VHF/MF voice radio; Morse code radio officer; telex
	GMDSS — DSC, INMARSAT, NAVTEX, SafetyNET; integrated VHF/MF/HF DSC; AIS

	Watch Safety
	No automatic watchkeeper monitoring; entirely human vigilance
	BNWAS mandatory alarm escalation; VDR records all events

	Cyber Risk
	No digital systems; no cyber attack surface
	Networked systems; GPS spoofing, AIS injection, ransomware vulnerabilities

	Crew Skill Requirement
	Manual plotting; celestial navigation; extensive paper chartwork; Morse code
	ECDIS/ARPA proficiency; IBS operation; cyber awareness; systems management



5.6 Bridge Digitalisation in the Nigerian Maritime Context
Nigerian-flagged and Nigeria-trading vessels present a mixed but improving picture in terms of bridge digitalisation. Large international tankers, bulk carriers, and container ships calling at Apapa, Tin Can Island, and Onne are fully equipped with modern IBS installations, ECDIS, and all mandatory GMDSS equipment as a condition of their classification society and flag state certification. The offshore support fleet serving the Niger Delta oil industry is also generally well-equipped, with operator clients such as the IOCs (International Oil Companies) mandating specific IBS and ECDIS standards in their vessel inspection and vetting regimes (NIMASA, 2022).
However, a significant portion of the cabotage fleet and the inland waterways fleet operate on vessels with older, non-integrated bridge equipment where paper charts, standalone radar, and VHF voice radio remain the primary navigational tools. NIMASA's vessel inspection regime, Port State Control enforcement, and the progressive implementation of IMO flag state audit findings are gradually raising equipment standards across these segments. The planned Nigerian National Maritime Awareness System will eventually integrate coastal radar surveillance, AIS receiving stations, GMDSS monitoring, and VTS services at all major Nigerian ports into a unified national maritime situational awareness picture, creating a shore-based complement to the shipboard IBS environment (NIMASA, 2022).
For the student of maritime science at Rivers State University — trained within sight of the Bonny River and the Niger Delta oil fields — the digitalisation of the ship's bridge is not a distant abstraction. It defines the professional environment into which graduates will step, the tools they must master, and the risks they must manage. A maritime graduate who understands not only how to operate an IBS but why it works, what its limitations are, and how to maintain watchkeeping competence when it fails, is a graduate who will be genuinely valuable to any shipping company operating in Nigerian or international waters.



GENERAL CONCLUSION AND RECOMMENDATIONS
Recommendations
· Every GMDSS-equipped vessel operating in Nigerian or Gulf of Guinea waters should conduct monthly testing of all GMDSS equipment — DSC controllers, EPIRBs (non-activating test), SARTs, NAVTEX, and INMARSAT — and maintain a GMDSS equipment log to evidence compliance with SOLAS Chapter IV requirements.
· Officers of the watch on vessels in Nigerian coastal waters should apply conservative CPA guard zone settings on ARPA — not less than 1.5 nautical miles in open waters and 0.5 nautical miles in port approaches — to provide early warning of developing close-quarters situations in the dense and mixed-traffic environment of the Niger Delta.
· Bridge watchkeeping procedures on all vessels should include a formal radar plotting exercise — either manual or ARPA verification — for every target within 6 nautical miles whose CPA is below the guard zone setting, as required by the systematic observation standard of COLREG Rule 7(b) and 7(c).
· All charts carried on vessels operating in Nigerian waters must be maintained with current Notices to Mariners from both the UKHO and NPA, and ECDIS operators must verify the age and quality of ENC survey data using the Source Data Diagram before entering shallow or poorly surveyed coastal areas.
· Maritime training institutions in Nigeria, including Rivers State University, should expand their ECDIS simulation and IBS familiarisation programmes to include cyber security awareness modules, BNWAS alarm management exercises, and deliberate practise of manual paper chart navigation as a fallback skill, ensuring that graduates are both digitally proficient and robustly competent when digital systems fail.
· NIMASA should accelerate the deployment of additional NAVTEX transmitters along the Nigerian coastline to provide complete NAVTEX coverage of the exclusive economic zone, ensuring that all vessels in Nigerian waters can receive maritime safety information — including piracy warnings — through the mandatory GMDSS MSI infrastructure.



Conclusion 
Modern coastal navigation relies on a robust foundation of global safety infrastructure, strict regulatory compliance, and systematic risk management. The **Global Maritime Distress and Safety System (GMDSS)** serves as a multi-layered, satellite-driven emergency architecture vital for survival, particularly for Nigerian seafarers facing complex security threats in the Gulf of Guinea. Complementing this safety net is the **Closest Point of Approach (CPA)**, the mathematical core of collision avoidance. Governed by the rigorous mandates of **COLREG Rule 7**, CPA analysis demands an active and vigilant watchkeeping posture, forcing navigators to treat any situational doubt as a certain risk and utilize all available radar data to eliminate dangerous assumptions.
Simultaneously, the maritime profession is undergoing a profound technological evolution driven by spatial intelligence and bridge digitalization. The transition to **Electronic Chart Display and Information Systems (ECDIS)** has drastically enhanced navigational precision and currency, though it introduces unique vulnerabilities that require critical human oversight. This shift feeds into a broader transformation encompassing **Integrated Bridge Systems (IBS)**, e-Navigation, cyber security, and autonomous vessels (**MASS**). Ultimately, these pillars redefine the role of the modern navigating officer, transforming them from a traditional mariner into a technically fluent manager of sophisticated digital networks.
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