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Learning Objectives

Upon successful completion of this lesson, the student will be able to:
• Describe typical ship type characteristics, speed, track patterns, and operating 

range for the following vessel types:
• Fishing
• Cargo and Tankers
• Passenger and Cruise Ships
• Tug, Tow, and Pilot 
• Research
• Other Vessel Types
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Vessel Types

• Large vessels (> 300GT) consist of:
• Cargo 

• (Bulk, Container, and Hazardous)
• Tankers 

• (Chemical, Oil, and Other)
• Military, Passenger, and Cruise ships

• These vessel types will all have 
their own International Maritime 
Organization (IMO) number

https://www.energy.gov/fe/science-innovation/oil-gas/liquefied-natural-gas
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• Medium-size vessels consist of:
• Fishing 

• Trawlers, Longliners, and 
Motherships 

• Tuna Passenger ships
• Patrol vessels

Vessel Types (cont.)

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=175639&inline
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• Small vessels 
• Wooden canoes 
• Fiberglass boats 
• Speed boats 
• Sailboats
• Paddle boats 
• Dhows

• Others
• Oil rigs
• Buoys
• Research

Vessel Types (cont.)

https://www.bsee.gov/
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Details of Vessel Characteristics

• Owner (country flag, and registry) 
• Crew (nationality and criminal records)
• Cargo (hazardous, illegal, weapons, and drugs)
• History (high-risk vessels, detained previously, and previous 

inspections)
• Current activity (fishing, transport, etc.)
• Current and historical position (vessel tracks and ports visited)
• Dynamic information (speed and heading)
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• Different size ships behave 
differently

• Fishing vessels are always in 
search of fish, but they do it 
differently 

• It may be hard to distinguish 
from one that is actually setting 
and hauling their fishing gear 
from other ship types 

Vessel Characteristic Considerations 
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• A non-fishing vessel may also 
appear to be fishing 

• As an example, a vessel making 
supply runs to and from other 
ships or oil rigs

Vessel Characteristic Considerations (cont.) 



DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
9

• Large commercial fishing vessels 
(>300 GT) are required to carry 
an AIS beacon

• About 70,000 vessels report they 
are fishing, but the signals do not 
identify the kind of fishing they 
are doing

• Self-reporting isn’t entirely 
reliable

• Whether intentionally or 
accidentally, vessel operators 
sometimes enter the wrong codes 

Fishing Vessels
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• Longliner fishing or longlining, is 
a commercial fishing technique 

• Lines can be up to 10 kilometers 
with 70,000 hooks

Types of Fishing Vessels - Longliner

https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-pelagic-longlines
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• Longliners traverse an area back 
and forth as they alternately set 
their hooks and return to pull 
them in

• Tracks are spikey, tracing the 
same line again and again as 
they set their hooks and return to 
retrieve their catch

Types of Fishing Vessels - Longliner Tracks
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• Trawls are fishing nets
• Pulled either along the bottom of 

the sea or in midwater at a 
specified depth

Types of Fishing Vessels - Trawlers

https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-bottom-trawls
https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-bottom-trawls
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• Trawling is a method of fishing 
that involves actively dragging or 
pulling a trawl through the water 
behind one or more trawlers

• Trawlers move at a constant 
speed dragging their gear behind 
them

• Their back and forth movement 
displays a zig-zag pattern

Types of Fishing Vessels - Trawler Tracks
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• A purse seine is a large wall of 
netting deployed around an 
entire area or school of fish

Types of Fishing Vessels - Purse Seines

https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-purse-seines
https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-purse-seines
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• Purse seine vessels stay more or 
less stationary except when 
closing nets

• Speed over ground is generally 
slow, ranging around 2.5 knots or 
less

Types of Fishing Vessels - Purse Seines Tracks
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Unknown Vessel Type Engaged in Fishing? 
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Zoomed in Track Reveals a Possible Longliner
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• 2.3-5.6 knots
• During transit to their fishing locations, vessels may go 

at speeds of 10-15 knots depending on the size of the 
vessel

Normal Operating 
Speeds

• Longliner 
• Trawling
• Purse Seines

Track Patterns

• Limited only by other countries’ Exclusive Economic 
Zone (EEZs) Normal Operating Range

Fishing Vessel Summary
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• Cargo ships and tankers are 
relatively easy to identify 

• Typically move from port to port in a 
fairly straight line and steady speed

• Non-characteristic movement
• Erratic patterns

Cargo Ships and Tankers 

https://oceanservice.noaa.gov/economy/shipping.html
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Comparison of Tanker Size

http://www.eia.gov,ssl+detail.php/?id=17991
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Cargo Vessel
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Tanker at Anchor
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Cargo Ships and Tankers Summary 

• They prefer consuming the least amount of fuel by 
adopting lower speeds

• Normal ship speeds are:
• 12-15 knots

Normal Operating 
Speeds

• Mostly point to point
• Cargo Ships and Tankers will want to operate cost-

effectively and, if possible, go from point to point in a 
straight line

Track Pattern

• Can be worldwide, based upon their service area
• Larger ships travel from continent to continent
• Smaller vessels have set local routes

Normal Operating Range
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Average Cargo / Tanker Transiting Speeds

Standard Type Count Avg 
Main 
hrs.

Avg 
Aux kW

Avg
Cruising 
Speed

Default 
Vessel 

Category
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Passenger and Cruise Ships
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Passenger - Point-to-Point
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Daily In-and-Out Pattern
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Passenger Ships and Cruise Liners
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Passenger and Cruise Ships Summary

• 15–20 knotsNormal Operating 
Speeds

• Passenger vessels will display a more consistent 
pattern like set schedule between distinct locationsTrack Pattern(s)

• Mostly point to point but displaying their History 
Trail will help to confirm their stops have been at 
relevant locations

Normal Operating Range
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Cargo or Passenger?
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Tug, Tow, and Pilot Vessels

https://www.transportation.gov/connections/american-waterways-operators-releases-report-detailing-benefits-barge-industry
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Tugs
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Tow Vessels
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Pilot Vessels
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Tug, Tow, and Pilot Vessels Summary

• 7-10 knots while in transit to location but mostly 3-
5 knots

Normal Operating 
Speeds

• Straight lines while in transit and when returning to 
portsTrack Pattern(s)

• Mostly close to port and areas just outside of portNormal Operating Range
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Research Vessels

https://www.legislative.noaa.gov/policybriefs/FleetUpdateJuly2018.pdf
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What Are Research Vessels?

• Research vessels are usually mission-oriented shipboard 
platforms that support and conduct scientific research 

https://www.maritime.dot.gov/national-security/nsmv-%E2%80%93-national-security-multi-mission-vessels
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• Mapping and Charting  
• Resources 
• Marine Chemistry and Biology 
• Fishery
• Ocean Acoustics
• Climate
• Archaeology
• Hazards

Types of Research Vessels

https://oceanexplorer.noaa.gov/facts/rov.html
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• Fishery research vessels are 
capable of carrying out: 

• Trawling
• Sampling
• Conductivity, Temperature, Depth 

(CTD) Rosette operations
• Seawater sampling

• Towed body operations
• Hydrographic operations
• Hydroacoustic research work
• Seismic operation
• Other marine biology and testing

Research Vessel Types

https://www.usgs.gov/news/what-drag-global-impact-bottom-trawling
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• Anchor moorings keep an AUV in 
one place

• Buoys float and bob on or below 
the surface, to keep their line 
stationary and out of the way of 
ships

• Some surface buoys may also 
hold meteorological instruments 
such as rain, sun, and wind 
gauges

Autonomous Underwater Vehicle (AUV)

https://oceanexplorer.noaa.gov/facts/auv.html
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Research Vessel Summary 

• Unfortunately, there are too many variations on 
these types of ships. Whether they are following a 
school of fish or other countries’ navy vessels, they 
can be slow to fast.

Normal Operating 
Speeds

• Once again, anything from circles to back and forth 
along with the same position or just a long ocean 
transit. 

Track Pattern(s)

• Worldwide from pole to poleNormal Operating Range
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Other Vessel Types

http://jp.pr.gov/Portals/0/Evaluacion%20Ambiental/Appendix%20F1%20-%20Biological.pdf?ver=2017-11-10-181628-247
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Dredge
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Search and Rescue
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Sailing
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Other Vessel Summary

• Whether it is the Search and Rescue Boat getting on-site as 
quickly as possible or the Sailboat going from 2-15 knots 
simply based on the wind, each vessel will be a case by case 
investigation.

Normal Operating 
Speeds

• From the Sailboat going wherever the wind will blow it, to a 
Dredge slowly going back and forth over the same area, this 
is what analysis is all about. 

Track Pattern(s)

• From local to worldwideNormal Operating Range
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2 Samples of Average Vessel Speeds
Army Corps of Engineers Waterborne Commerce Data (WCD) IHS Register of Ships (IHS 2014)

Standard Type Count Avg 
Main 
hrs.

Avg 
Aux kW

Avg
Cruising 
Speed

Default 
Vessel 

Category

Vessel Type Vessel 
Count

Average 
Cruising Speed 

(knots)
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Vessel Characteristic Application
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Identifying Vessels Listed as Unknown

• Missing AIS information, like Vessel Type Information, will be listed in 
Sea Vision as an Unknown
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History Trail: 1 Day
Trips: 2 Per Day
Speed (Avg.): 8 Knots

Analyzing Unknown Vessels and Tracks

History Trail: 10 Days
Trips: 2 Per Day
Speed (Avg.): 8 Knots
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Unknown Vessel
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Unknown Vessel
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Unknown Vessel
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Unknown Vessel Track
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Unknown Vessel Track
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Indication of FADs
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Considerations for Unknown Vessel Tracks

• There are no outright prohibitions to use AIS as a marine marker
• Nets, pots, traps, moorings, offshore platforms, rigs, or as race markers

• However, it is not permissible to use equipment that is intended for use 
on vessels as a marine marker

• AIS equipment:
• Class A or B devices, lifesaving equipment
• Search And Rescue Transponders (AIS-SART)
• Man Overboard Beacon (AIS-MOB)
• Emergency Position Indicating Radio Beacon (AIS-EPIRB)
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Considerations for Unknown Vessel Tracks

• Fishing net tracking locators are 
sold on the internet for about 
$100.00 

• Waterproof to 10 meters
• Pre-programmed with an MMSI

https://www.dco.uscg.mil/Portals/9/DCO%20Documents/5p/CG-5PC/CG-CVC/CVC3/cfsac/meetings/2018/Fall/ArroyoCFVSAC18-11-16.pdf
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Summary

In this lesson, we covered:
• Typical ship type characteristics, speed, track patterns, and operating range for the 

following vessel types:
• Fishing
• Cargo and Tankers
• Passenger and Cruise Ships
• Tug, Tow, and Pilot 
• Research
• Other Vessel Types
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