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By Alan Phillips

www.marinersbase.com

Sailing across

Chapter 1: The Pacific Basin and Oceanic Geography

The Pacific Ocean is the most expansive and profound geographical feature on the planet, representing the largest of Earth's oceanic divisions. Stretching from the Arctic in the north to the Southern Ocean in the south, it is bounded by the continents of Asia and Australia to the west, and the Americas to the east.1 The equator formally subdivides this vast body of water into the North Pacific Ocean and the South Pacific Ocean, with notable exceptions such as the Galápagos and Gilbert Islands, which are considered wholly within the South Pacific despite straddling the equatorial line.1 The sheer scale of the Pacific—encompassing roughly one-third of the globe's surface—presents mariners with unparalleled logistical, meteorological, and navigational challenges that require exhaustive preparation.2
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Landmasses, Island Typologies, and Bathymetry

UNLIKE THE RELATIVELY narrow Atlantic, the Pacific is characterized by vast stretches of open water punctuated by highly diverse geological formations. The ocean floor is heavily marked by hotspot volcanism, resulting in massive seamount chains such as the Hawaiian-Emperor and Louisville chains.1 The western North Pacific hides the Mariana Trench, the deepest point in the world's oceans, plunging to a depth of 10,911 meters (35,797 feet).1
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Islands within the Pacific basin are generally categorized into four distinct typologies, each presenting different pilotage and navigational dynamics. Continental islands, such as New Guinea (the second largest island in the world), New Zealand, and the Philippines, lie outside the andesite line and are structurally associated with adjacent continental shelves.1 High islands, including Hawaii, Bougainville, and the Solomon Islands, are of volcanic origin, frequently featuring active volcanoes and steep, radar-prominent coastlines.1 The remaining two typologies—coral reefs and uplifted coral platforms (such as Makatea in the Tuamotus or Banaba)—are the result of coralline island building.1 Navigating these low-lying coral structures, many of which are barely visible above the waterline, has historically earned archipelagoes like the Tuamotus the moniker of the "dangerous archipelago" due to their labyrinthine reefs and unpredictable tidal currents.2
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Global Commercial Shipping Routes and Chokepoints

www.marinetraffic.com

WHILE RECREATIONAL cruisers seek isolation, the Pacific Ocean is a superhighway for global commerce, dominated by some of the most heavily trafficked maritime routes on Earth. Commercial maritime traffic generally flows along core and secondary routes dictated by obligatory points of passage, known as chokepoints.4 The Trans-Pacific Eastbound route (East Asia to the USA and Canada) and the Trans-Pacific Westbound route are critical arteries for the global economy.6

These macro-routes are heavily influenced by primary chokepoints, which are vital passages offering limited, cost-effective alternatives. The Panama Canal connects the Pacific to the Atlantic, while the Strait of Malacca—a 500-kilometer stretch between Sumatra and the Malay Peninsula—funnels approximately 94,000 ships annually into the South China Sea and Indian Ocean.5 Secondary chokepoints, such as the Strait of Taiwan and the Magellan Passage in Patagonia, also dictate the flow of both commercial and recreational vessels.5

The immense volume of traffic is reflected in the dominance of Pacific and Asian ports in global logistics. The top global ports by TEU (Twenty-Foot Equivalent Unit) volume are heavily concentrated in this region, including Shanghai, Singapore, Shenzhen, Ningbo-Zhoushan, and Busan, with North American Pacific ports like Los Angeles and Long Beach managing the receiving end of the Trans-Pacific trade.6

	Global Rank

	Major Pacific / Asian Port

	Annual Volume (Million TEU)

	Regional Focus


	1

	Shanghai, China

	42.01

	Greater China


	2

	Singapore

	36.60

	Southeast Asia


	3

	Shenzhen, China

	27.74

	Greater China


	6

	Busan, South Korea

	21.66

	Far East


	17

	Los Angeles, U.S.A.

	9.46

	Trans-Pacific Eastbound



(Data derived from 2018 World Port Rankings 6)
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Chapter 2: Meteorological Dynamics and Forecasting

Sailing across

Seasonal weather patterns in the Pacific Ocean
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THE ATMOSPHERE OVER the Pacific Ocean is a theatre of extreme forces. For offshore voyagers and commercial operators alike, understanding these meteorological mechanisms is the primary requirement for survival and efficiency. The interaction between vast high-pressure systems, equatorial troughs, and seasonal temperature fluctuations governs the prevailing winds and sea states that mariners rely upon.

Trade Winds, Convergence Zones, and Oceanic Currents

IN THE NORTH PACIFIC, the prevailing wind architecture is dominated by the North Pacific High, a massive, semi-permanent high-pressure zone.8 This system generates a clockwise circulation of wind, creating strong, favorable winds on its eastern edge (down the coast of California) but leaving a massive "dead spot" of calm in the center.8 Conversely, the South Pacific is defined by the reliable Southeast Trade Winds, which provide the primary motive force for vessels transiting westward from the Americas.2

The boundaries where these massive atmospheric systems meet create convergence zones fraught with volatile weather. The Intertropical Convergence Zone (ITCZ), commonly referred to as the Doldrums, is an equatorial band characterized by shifting calms, sudden localized squalls, and intense thunderstorm activity.2 The ITCZ is at its widest in the eastern Pacific. Traversing it requires strategic route selection; the conventional method involves crossing the ITCZ at the least oblique angle possible (often turning north or south aggressively) to minimize the time spent in the unpredictable zone.2 Experienced navigators actively use satellite imagery and radar to track towering cumulonimbus clouds, which can reach 90,000 feet into the tropopause.9 By carefully intercepting the edges of these storm systems, mariners can harness the powerful downdrafts—often reaching 40 knots—to "wriggle" through calm sectors, rather than drifting idly.9

Further west, the South Pacific Convergence Zone (SPCZ) heavily influences the routing architecture. The SPCZ stretches in an east-southeast direction from the Solomon Islands to French Polynesia.10 Unlike the relatively static ITCZ, the SPCZ is highly sensitive to the El Niño Southern Oscillation (ENSO) cycle.2 During El Niño years, the SPCZ typically shifts northeast, whereas during La Niña phases, it is pushed to the southwest.2 Monitoring ENSO conditions is critical, as a migrating SPCZ brings unsettled weather, persistent squalls, and disrupted trade winds to areas that are normally benign.2

[image: ]

Oceanic currents parallel these wind systems. When exiting the Gulf of Panama, vessels immediately encounter the Humboldt Current. This powerful flow travels northward along the South American coast before turning west across the equator, bringing frigid, nutrient-rich water from Antarctica that sharply contrasts with the tropical latitudes.9 Leveraging the westward flow of the South Equatorial Current is vital for maximizing daily distance runs on the long passage to the Marquesas.9
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Official Forecasting Portals and Weather Services

THE EVOLUTION OF MARINE meteorology has progressed from rudimentary barometric observations to highly sophisticated numerical modelling utilizing satellites, HF radar, and global buoy networks.12 The(https://www.weather.gov/marine/) Marine Program is responsible for issuing forecasts, warnings, and hazard mitigation data for the U.S. coastal waters, offshore Pacific, and high seas.12
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NWS marine warnings follow strict threshold criteria that mariners must understand to assess risk accurately.14 A Small Craft Advisory, for instance, warns of sustained winds or sea conditions that pose a threat to smaller vessels, though the exact definition varies by geography. On the Western coast (Washington to California), a Small Craft Advisory is triggered by sustained winds of 21 to 33 knots, or wave heights exceeding 10 feet.15 In the Pacific islands (Hawaii, Guam), the threshold is 25 knots or greater, and seas of 10 feet or greater.15 Warnings escalate to Gale, Storm, and Special Marine Warnings as conditions deteriorate.14

	Marine Warning Type

	Wind Speed Threshold

	Sea State Threshold

	Geographic Nuance


	Small Craft Advisory (West Coast)

	21 to 33 knots

	> 10 feet

	Steepness values may also trigger.


	Small Craft Advisory (Pacific Islands)

	25 to 33 knots

	> 10 feet

	Guam threshold starts at 22 knots.


	Gale Warning

	34 to 47 knots

	N/A

	Issued for non-tropical systems.


	Storm Warning

	48+ knots

	N/A

	Demands extreme caution and evasion.



(Threshold data derived from NWS Marine Hazards 14)

To access this data, mariners rely on the Ocean Prediction Center (OPC), which provides 24, 48, 72, and 96-hour graphical forecasts for 500mb upper-air charts, surface pressure, wind, and wave states.16 For the South Pacific, the(https://www.bom.gov.au/pacific/) serves as the primary authority. BOM’s marine portals offer twice-daily high seas forecasts, tropical cyclone outlooks, and the MetEye graphical tool, which displays highly granular three-hourly wind and wave data across a 6km by 6km grid.18
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Advanced Weather Routing Software

WE HAVE TRAINED INTELLIGENT assistants at www.marinerbase.com who provide free passage plans using current forecasts and current notices and current information and your vessel's specific polar parameters. 

While official government portals provide raw baseline data, offshore vessels increasingly depend on proprietary integrated software for dynamic route optimization. (https://www.predictwind.com/) represents the industry standard in this domain.20 PredictWind aggregates multiple top-ranking global forecast models—including the European ECMWF, American GFS, German ICON, and UKMO—and integrates them alongside its proprietary high-resolution models (PWG, PWE, PWAi).21

The platform’s Departure Planning and Weather Routing modules are critical for Pacific passages. By inputting the vessel's specific polar parameters (dimensions, sail plan, hull design), the software calculates the optimal route factoring in wind data, tidal currents, and oceanic swells.21 Navigators can compare the outcomes of departing on consecutive days, analyzing the precise sequence of weather fronts they will encounter thousands of miles offshore.21
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Chapter 3: Trans-Pacific Passage Planning and Routing

CROSSING THE PACIFIC Ocean requires months of intensive preparation, profound self-reliance, and rigorous adherence to climatic schedules.3 The vast distance—spanning up to 8,000 nautical miles from Panama to Australia—means that a vessel will be isolated for weeks, placing a premium on redundant systems and meticulous route planning.3

Sailing across the Pacific is the ultimate blue-water adventure, spanning over 8,000 nautical miles from Panama to Australia. It requires 3 to 4 weeks of continuous offshore passages fuelled by seasonal trade winds. Success demands a thoroughly vetted vessel, extensive provisioning, and meticulous weather routing.
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The "Milk Run" (East to West)

THE MOST HEAVILY UTILIZED route across the South Pacific is known as the "Milk Run," a westward trajectory leveraging the Southeast Trade Winds.2 The timing of this voyage is dictated by the absolute necessity to avoid the South Pacific cyclone season, which generally runs from November through April.2

The journey typically commences at the Panama Canal, where vessels exit into the Gulf of Panama.2 Navigating the Gulf can be frustrating due to light, variable winds and the contrary currents around Punta Mala (Bad Point); navigators are advised to head slightly east of south to clear this promontory before steering southwest.2

The passage to the Galápagos Islands requires crossing the ITCZ and the equator. Upon departing the Galápagos, crews embark on the longest open-water leg of their voyage: a 3,000 to 3,150-nautical-mile crossing to the Marquesas in French Polynesia.2 Counterintuitively, the rhumb line is rarely the fastest route. Vessels typically dive south-southwest to 3° to 5° South latitude to reliably locate the upper limits of the established southeast trade winds.2 Once embedded in the trades, vessels enjoy a broad reach, producing excellent daily runs.2

After making landfall in the Marquesas (clearing customs at Hiva Oa, Ua Pou, or Nuku Hiva), the route winds through the Tuamotus and into the Society Islands (Tahiti).

Pacific Schedule Engineering




The High Latitudes and the North Pacific Return




Chapter 4: Navigational Hazards and Ecological Threats



The Great Pacific Garbage Patch (GPGP)
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Chapter 5: Maritime Communications and the GMDSS





GMDSS Sea Areas and Equipment Carriage









Digital Selective Calling (DSC) and Frequencies



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Maritime Safety Information (MSI) and SafetyNET
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