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K 4 Learning Objectives

PACIFIC

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

DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
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K 4 Vessel Types
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« 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

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


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

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


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
 Qil rigs
« Buoys
« Research



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

PACIFIC

« 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)

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

DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
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K 4 Vessel Characteristic Considerations (cont.)
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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

DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
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« Large commercial fishing vessels
(>300 GT) are required to carry
an AIS beacon

« About 70,000 vessels report they iy S i
are fishing, but the signals do not %= s . |
identify the kind of fishing they —= LTS W
are doing S —

« Self-reporting isn’t entirely
reliable

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

DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
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« Longliner fishing or longlining, is
a commercial fishing technique

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

10

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


https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-pelagic-longlines

v ypes of Fishing Vessels - Longliner Tracks

PACIFIC

-

- Longliners traverse an area back i — .
Y ' 2020 /on 2 1536

and forth as they alternately set e _—

their hooks and return to pull S |
them in : 2::1;2911, History Trail ¥

IMO Number: 0 Vessel Details

» Tracks are spikey, tracing the

Flag: Thailand Add Vessel to List
Call Sign: 1234367

same line again and again as s e 2 A
they set their hooks and return to
retrieve their catch NavigatonSaus: 15

Destination: —
ETA:
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* Trawls are fishing nets

 Pulled either along the bottom of
the sea or in midwater at a
specified depth

12

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


https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-bottom-trawls
https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-bottom-trawls

N 4 ypes of Fishing Vessels - Trawler Tracks
- Trawling is @ method of fishing ;
. . . TIFT‘.Q: 2020 Jan 28 18:40:45
that involves actively dragging or e . =x
pulling a trawl through the water fhw 0 MM
behind one or more trawlers = -1 s s
« Trawlers move at a constant e calsig 1234567 e

Ship Type: 30-Fishing

speed dragging their gear behind ARG L ] g o

Beam: 3 m
] i Draft —m
th e I I l . Navigation Status; 15
] NotDefined
Destination: —

- Their back and forth movement LA =
displays a zig-zag pattern |
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* A purse seine is a large wall of
netting deployed around an
entire area or school of fish
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https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-purse-seines
https://www.fisheries.noaa.gov/national/bycatch/fishing-gear-purse-seines

v ypes of Fishing Vessels - Purse Seines Tracks

PACIFIC

* Purse seine vessels stay more or
less stationary except when mamaw

18°E

closing nets R e

Heading:

i Course: 117.8°

- Speed over ground is generally - B
slow, ranging around 2.5 knots or e
less

Ship Type: 30-Fishing
Length: 40m

Beam: 16m

Draft: —m
Navigation Status: 15
NotDefined

wotUenined
Destination:
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Unknown Vessel

ype Engaged in Fishing?

[ use new meoduie maps

Source: TERRESTRIAL AIS
Time: 2020 Feb 05 15:36:55
UTC P
Age: 0h 6m 22s ago %’
Position: 7* 59 19" N, 100*
55 36'E
Speed: 7.2 kt:
Heading: 21° History Trail ¥
Course: 19
« MMSI: 577057000
IMO Number: 9376139 Vessel Details
Flag: Vanuatu Add Vessel to List
Call Sign: YJWPS
ship Type: 0-Unknown
Length: 63 m
Beam: 15m
Draft: 41 m
Navigation Status: 0
Underway(Engine)

Destination: Sk

DR Vector

TEMENT A. Approved for public release: distribution unlimited.

Count: 49
E¥Ro 5 seconds

e
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K 4 Zoomed in Track Reveals a Possible Longliner
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©  Sea Sovereign ¥ m - X

o =
Source: TERRESTRIAL AIS * 04 seccnse 1"
Time: 2020 Feb05 153655 +
UTC - h—
Age: 0h 6m 223 ago & .
# Position: 7* 59 19" N, 100° 2
55 36"E :
: =S . 5 Speed: 7.2 kis :
. e Heading: 21 History Trail ¥ .
‘ St Course: 19° 5
R MMSI: 577057000 R =
:" IMO Number: 9376139 Vessel Details
Flag: Vanuatu Add Vessel to List

Call Sign: YJWPS8
Ship Type: 0-Unknown

Length: 63 m
Beam: 15m
Draft: 4.1 m

Navigation Status: 0
Underway(Engine)

' Destination: Sk
ETA: 01/20 @ 0900 UTC

2 seconds

[] use new module maps

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

e 2.3-5.6 knots

Normal Operating e During transit to their fishing locations, vessels may go
Speeds at speeds of 10-15 knots depending on the size of the
vessel
e Longliner
Track Patterns e Trawling

e Purse Seines

e Limited only by other countries” Exclusive Economic
Zone (EEZs)
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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

19



https://oceanservice.noaa.gov/economy/shipping.html
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Cargo type Vessel class, capacity (thousand deadweight metric tons)

o ——

Refined products

_
o

Refined products
or crude oil

20
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Cargo Vessel
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anker at Anchor
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)

Source: TERRESTRIAL AlS

Time: 2020 Jan 24 11:21
JTC
Age: 5h 45m 39s ago

Position: 9* 15 16" N, 97°

1" E

Speed: 0.1kls
Heading: 153
Course: 153.7
MMSI: 567999040
IMO Number: 0
Flag: Thailand

Call Sign: 19

Ship Type: 8-Tanker
Length: S1m
Beam: 38 m

Draft: l
Navigation Status: 15-
NotDefined
Destination: —
ETA: —

DISTRIBUTIO

A @
n

Source: TER

Time: 2020 Jan 2416
. uTC
Age: Oh 15m 47s ago
Position: 9° 15 33"N, 97" 38
58"E
Speed kts
Heading: Bl
Course: 316.4°
MMSI: 567999003
IMO Number: O

Flag: Thailand

Draft: 44m
Navigation Status: 0

Destination:
ETA: —

-

History Trail &

DR Vector

Vessel Details

Add Vessel to List

History Trail i
DR Vector
Vessel Details

Add Vessel to List

ed for public release: di

ibution unlimited

Count: 2
in 0.1 seconds

Map

'Q“g‘n o | s e ‘.-l\ +

Hida Active Display Fiters
Types Tanker

Source: MSSIS

Souwce: SHIP_ AEGISTRY
Sowrce: SIMULATOR
Source: SIM_RGN_2
Source: SIM_RGN_1
Sowrce: SIMSAT
Sowce: SIMLTER
Souce: ORBEOMM
Souwce: ORECOMMT
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K4 Cargo Ships and Tankers Summary

PACIFIC

e They prefer consuming the least amount of fuel by

Normal Operating adopting lower speeds
Speeds e Normal ship speeds are:
e 12-15 knots

e Mostly point to point

Track Pattern e Cargo Ships and Tankers will want to operate cost-
effectively and, if possible, go from point to point in a
straight line

e Can be worldwide, based upon their service area

Normal Operating Range e Larger ships travel from continent to continent
e Smaller vessels have set local routes

23
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Standard Type Avg Default
Main Aux kW Cruising Vessel
hrs. Speed Category
Bulk Carrier 3,177 8,990 1,935 14.3 3
Bulk Carrier,
Laker 80 7,069 2,216 13.7 3
Buoy Tender 4 4,266 12.6 2
Container 1,218 39,284 7,851 23.2 3
Crude Oil Tanker 731 15,070 2,888 15.1 3
Drilling 7 15,806 12,840 11.7 2
Fishing 123 1,262 272 2.3 1
FPSO 2 18,123 11.5 3
General Cargo 1,020 6,130 1,619 14.6 3
Icebreaker 2 21,844 12.0 2
Jackup 4 1,643 270 3.5 1
LNG Tanker 44 29,607 8,129 19.2 3
LPG Tanker 151 8,557 3,021 15.8 3
Misc. 35 2,805 631 10.0 1
Passenger 168 45,760 4,477 20.4 3
Pipelaying 14 11,355 5,037 12.6 2
Reefer 182 8,930 3,328 18.9 3
Research 55 5,395 1,905 11.2 2
RORO 72 9,479 4,006 16.7 3
Supply 255 3,201 662 10.1 1
Support 73 6,590 2,305 9.7 2
Tanker 1,423 8,474 2,730 14.5 3
Tug 396 3,440 348 7.7 2
Vehicle Carrier 441 13,829 3,729 19.8 3
Well Stimulation 3 7,697 340 8.2 3
24
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Passenger and Cruise Ships
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s Sibuco E Map -
= »  M/v Asian Star li I®m - X +
Source: SATELLITEAIS * -
Time: 2414:31:10 B
uTC ® 2
Age: 2h 44m 455 ago 5
Position: 6°41°'6"N,121° 47 =
Pucs] 21"E
Zamboanga Speed: 11.7 kts 2
o Hi: Trail
Heading: 27 Istory Tra i oawf &
Course. DR Vector L4
I: 5
s Vessel Details &
IMO Number: 0 -
L Flag: Philippines Add Vessel to List
1 Call sign: DUH2186
4 Ship Type: 6-Passenger
TE ¢/ Length: N -
ra Maluso LLITE * ! g alsma
Time: 2020 Jan 24 14:14:42 Beam: 10m
Draft: 3.8m
- 1
%‘ Navigation Status: 0
g 21 Underway(Engine
¥ 4 12 i
” estination: J
o Speed: 10 X i ETA: 07/290@ 0
Z Heading: History Trail ¥
P Course: 2 DR Vector
MSI: 54¢ (
i ) Vessel Details
P IMO Number: ©
t Flag: Philippin Add Vessel to List
Ty call sign: DUJ2268
e o Ship Type: 6-Passenger
Martbers Tapmn PO Lk Length: 22
Ka Beam: 7 Hide Active Display Filters.
Farang £ . " Type: Passenger
Draft: 4m Souree: MSSIS
pa Navigation Status: 0 Source: SHIP_ REGISTRY
Sarce: SIMULATOR
e SIMLEGH.2
amboanga Saurce: SIMRGN_1
i Soucce: SIM_SAT
T ETA: 09/06 @ 05:30 UTC s
5[0 T o[ wornee x e
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K4 Daily In-and-Out Pattern
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= Micro. Navigators I\ - X

Source:

% Time:

5 24 15:41:25 L) E

= - " Count:1  |piep 5
uTC . T
Age: 1h 39m 16s ago - -

Position: 6° 58' 42" N, 158* S
A 12 8°E

History Trail ¥
Speed: — kis =

Heading: 45 DR Vector
S o Vessel Details
MMSI: 510059000

IMO Number; 97 53 Add Vessel to List

o n|o|a|s]|a N-:| +

Flag: Micronesia
st Call Sign: VeFw
"'Eu A Ship Type: 6-Passenger
Length: 59 m
| Beam: 11 m
Draft: 24m
Navigation Status: 5-Moored
1 Destination: Pohnpei/fsm

ETA: 09/12 @ 07:00 UTC

e, P s e
S Tyue: Passenger
- Seurce MESIE
Scure: SHIP_REGISTRY
Souroe SIMLATOR
Souroe SIMLRGN.2
Source: GINLRGN_T
Source: SMLSAT
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Passenger Ships and

Cruise Liners
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Speed: 14.4 kts
Heading: 295°
Course: 289.6°
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Flag: Bahamas
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Beam: 27 m
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Navigation Status: 0-
Underway(Engine)
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Vessel Details

Add Vessel to List

/
v

Davao
Y
General Santos
4
ManBp, NORTH MALURY
5
Teggte

Palau

Northern
Mariana
Islands.

Guam

Count: 733 |gp -
in 0.3 seconds

(o .l

Hide Active Display Filters
Type: Passenger
Source: MSSIS

Source: SHIP_REGISTRY
Source: SIMULATOR
‘Source: SIM_RGN_2.
Soure: SIMLRGN_1
Source: SIMSAT
Source: SIM.TER
Source: ORBCOMM
Source: ORBCOMM.T

unlimited.



Naval Information
Warfare Center

A/ 4 Passenger and Cruise Ships Summary

PACIFIC

e Passenger vessels will display a more consistent

Track Pattern(s) pattern like set schedule between distinct locations

Normal Operating e 15-20 knots
Speeds

e Mostly point to point but displaying their History

Normal Operating Range Trail will help to confirm their stops have been at
relevant locations
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Cargo or Passenger?
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Source: SATELLITE AIS
Time: 2020 Jan 24 16:53:32
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Vessel Details
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Normal Operating e 7-10 knots while in transit to location but mostly 3-
Speeds 5 knots
[ Track Pattern(s) ° ﬁ(t)rr?c‘lsght lines while in transit and when returning to

Normal @lal=inzninlel izlplel= | e Mostly close to port and areas just outside of port

35




PACIFIC

Research Vessels

36
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« Research vessels are usually mission-oriented shipboard
platforms that support and conduct scientific research

g 3 I |I'
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PACIFIC

Mapping and Charting
Resources

Marine Chemistry and Biology
Fishery

Ocean Acoustics

« Climate

« Archaeology

« Hazards
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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
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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
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e Unfortunately, there are too many variations on

Normal Operating these types of ships. Whether they are following a
Speeds school of fish or other countries’ navy vessels, they
can be slow to fast.

e Once again, anything from circles to back and forth
Track Pattern(s) along with the same position or just a long ocean
transit.

Normal Osl=|=1dlple) 2ETale[s) | e Worldwide from pole to pole
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_ e Whether it is the Search and Rescue Boat getting on-site as
Normal Operatlng quickly as possible or the Sailboat going from 2-15 knots

Speeds simply based on the wind, each vessel will be a case by case
investigation.

e From the Sailboat going wherever the wind will blow it, to a
Track Pattern(s) Dredge slowly going back and forth over the same area, this
is what analysis is all about.

Normal Operating Range  (Qlelul I R RITeIg e\l [
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2 Samples of Average Vessel Speeds

IHS Register of Ships (IHS 2014) Army Corps of Engineers Waterborne Commerce Data (WCD)

Standard Type Count Avg Avg Avg Default PR T el ‘A\-lerage
. o Count Cruising Speed
Main Aux kW Cruising Vessel (knots)
hrs. Speed Category

Bulk Carrier 3,177 8,990 1,935 14.3 3 Bulk Carrier 376.00 10.09
Bulk Carrier, Bulk Carrier, Laker 27.00 13.74
Laker 80 7,069 2,216 3 Buoy Tender 197.00 6.90
Buoy Tender 4 4,266 2 Container 111.00 8.48
Cantainer 1,218 39,284 7,851 3 Crude Qil Tanker 44.00 6.97
Crude Oil Tanker 731 15,070 2,888 3 Drilling 39.00 11.74
Drilling 7 15,806 12,840 2 Fishing 13,652.00 5.67
Fishing 123 1,262 272 1 Floating Production and Storage 10.00 4.90
FPSO 2 18,123 3 Offloading

General Cargo 1,020 6,130 1,619 3 General Cargo 7,179.00 8.09
Icebreaker 2 21,844 2 Icebreaker 27.00 10.52
Jackup 4 1,643 270 1 Jackup 173.00 4.25
LNG Tanker 44 29,607 8,129 3 LNG Tanker 3.00 9.33
LPG Tanker 151 8,557 3,021 3 LPG Tanker 183 10.83
Misc. 35 2,805 631 1 Miscellaneous 2,014 6.83
Passenger 168 45,760 4,477 3 Passenger 3,017 15.67
Pipelaying 14 11,355 5,037 2 Pipelaying 280 6.39
Reefer 182 8,930 3,328 3 Reefer 183 9.62
Research 55 5,395 1,905 2 Research 951 9.79
RORO 72 9,479 4,006 3 RORO 1,997 11.28
Supply 255 3,201 662 1 Supply 3,409 12.98
Support 73 6,590 2,305 2 Support 1,036 10.42
Tanker 1,423 8,474 2,730 3 Tanker 2,880 8.28
Tug 396 3,440 348 2 Tug 15,660 8.54
Vehicle Carrier 441 13,829 3,729 3 Vehicle Carrier 20 14.42
Well Stimulation 3 7,697 340 3 Well Stimulation 30
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« Missing AIS information, like Vessel Type Information, will be listed in
Sea Vision as an Unknown

> Unknown ] Military

|:| Pleasure Craft D Search & Rescue
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 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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 Fishing net tracking locators are
sold on the internet for about
$100.00

« Waterproof to 10 meters
* Pre-programmed with an MMSI

58

MARINE FISHING NET TRACKING LOGATOR

Marine AIS Fishing Net Tracking Buoy
Intergrated GPS antenna and VHF antenna
sealed inside toughened outer shell



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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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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