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	1. Fishery Biology
Applied Component
SEM  V
 


	2. Oceanography
• Oceanography also  known as oceanology, is the
branch of Earth science that studies the ocean.
• It covers a wide range of topics, including ecosystem
dynamics; ocean currents, waves; plate tectonics and
the geology of the sea floor; and fluxes of various
chemical substances and physical properties within the
ocean.
• In short, it is detailed investigation of the ocean.
• These diverse topics reflect multiple disciplines like
biology, chemistry, climatology, geography, geology,
hydrology, meteorology and physics.
 


	3. Sea safety equipment's
•  It mainly includes:
1. Immersion suit
2. Life jackets
3. Lifebuoys
4. Rescue boat/life boat/inflatable yacht
5. Signaling devices: Visual, Audible, Electronic
 


	4. 1) Survival suit/Immersion  suit/rescue suit
• An immersion suit, or rescue suits or survival suit (or more
specifically an immersion survival suit) is a special type of
waterproof dry suit that protects the wearer from
hypothermia from immersion in cold water, after abandoning
a sinking or capsized vessel, especially in the open ocean.
• An immersion suit is a body covering suit that is worn
specifically for the purpose of remaining afloat and surviving
during emergencies in high seas.
• Immersion suits are generally made of neoprene, a type of
rubber that is completely waterproof and has an ability to
withstand extreme temperatures of water and fire.
• The immersion suit fits the person’s body without exposing
any part to the water.
• Toachieve this, they usually have built-on feet (boots), and a
hood, and either built-on gloves or watertight wrist seals.
• A rescue suit is designed mainly in two colors – red and
orange. Both the colors are kept bright (fluorescent) so that
the suits can attract the attention of paramedics or rescue
aid immediately.
 


	5. Types of immersion  suit
• There are basically three types of immersion suits.
1. The first type of a survival suit is something that is worn by fishermen
who fish in extremely cold temperatures.
2. The second type of rescue suit is the one that is kept on all ships, boats
and oil rigs. Only at the time of the critical situation, such immersion
suits are worn by the workers.
3. The third and final type of immersion suit is known as the Inflatable
Immersion Suit. But unlike the two previous immersion suits, this rescue
suit does not fully cover the person’s body. The inflated suit only covers
a person’s hands and legs, thus helping to keep the person afloat and
safe in emergency situations. Because of the compactness of the suit,
this suit is easier to carry and transport than the previous two suits
mentioned.
• Certain immersion suits are also inbuilt with an emergency torch, a
whistle and a tagline. This tagline, also known as the buddy line, is
provided to make sure that all the people are together and no person gets
lost while in the water.
 


	6. 2) Life jackets/PFD
•  A personal flotation device (abbreviated as PFD;
also referred to as a life jacket, life
preserver, life belt, life vest, life
saver, cork jacket, buoyancy aid or flotation
suit) is a piece of equipment designed to assist a
wearer to keep afloat in the water. The wearer
may be either conscious or unconscious.
• PFDs are available in different sizes to
accommodate variations in body weight.
• Designs differ depending on wearing
convenience and level of protection.
• It consisting of either a single air chamber or a
pair of sealed air chambers constructed of
coated nylon joined together. For use aboard
ships they may be constructed of foam.
 


	7. Cushions or Lifebuoys
•  A lifebuoy, ring buoy, lifering, lifesaver, life donut, life
preserver or lifebelt, is a life saving buoy are designed
to be thrown to someone in trouble and provide
backup to a PFD.
• They are not for non-swimmers, rough waters or the
unconscious.
• These are not worn like a life jacket, generally just
held onto by someone in the water.
• The lifebuoy is usually ring- or horseshoe-shaped and
has a connecting line allowing the casualty to be
pulled to the rescuer in a boat.
• They are carried by ships and are also located beside
bodies of water that have the depth or potential to
drown someone.
• Some modern lifebuoys are fitted with one or more
seawater-activated lights, to aid rescue at night.
 


	8. Rescue Boat/Life boat/Inflatable  yacht
• A rescue lifeboat is a boat rescue craft which is
used to attend a vessel in distress, or its
survivors, to rescue crew and passengers.
• An rescue boat is a lightweight boat
constructed with its sides and bow made of
flexible tubes containing pressurized gas.
• For smaller boats, the floor and hull is
often flexible.
• It can be hand pulled, sail powered or
powered by an engine.
• Lifeboats may be rigid, inflatable or rigid-
inflatable combination hulled vessels.
• Some inflatable boats can be disassembled
and packed into a small volume, so that they
can be easily stored and transported.
 


	9. Signaling devices
• Signaling  devices are accessories designed to help you attract
the attention of the other boat crew during emergency
situation.
• They may be visual, audible and electronic.
• Visual:
1. Waving your arms in the air
2. Safety sausage/marker buoy
3. A signaling mirror
4. Line throwing device
5. Signal flare
6. Signal torch
• Audible: Air-Horn, bells and whistles signaling
• Electronic: GPS
 


	10. Visual: Waving your  arms in the air
• The correct hand and arm signals to convey
information and get the attention of surface
personnel.
• However, hand and arm signals work best for
short-range communications.
• With any wave action, your arm signals will
become less effective due to an intermittent
line of sight.
• A better way to signal is to remove one
brightly colored object, and wave it high
above your head. Be aware, however, that
waving your arms, especially when holding a
object, is tiring.
 


	11. Visual: Inflatable safety  sausage/marker buoy
• Today it is common practice for each
diver/fishermen/craft to carry an inflatable
surface-signaling device, such as a safety
sausage or marker buoy.
• They are light-weight and thus more effective.
• Inflate the sausage by mouth or with air from
your regulator.
• Safety sausages are typically bright neon
orange or pink and can be up to 10 feet (3 m)
in length.
• Some have a reflective strip down the side
that can be detected by radar, making the
tube effective both visually and
electronically.
 


	12. Visual: A signaling  mirror
• A signaling mirror is another good visual aid. Your
mirror may be any size or shape, though most are
small enough to fit into your BC pocket.
• Look through this clear area to view the signaling
target. Determine where the light is being directed
and flash light toward the receiving target.
• The flash from a mirror can be seen for long
distances, assuming that wave action is not so
high as to block line-of-sight contact.
• Airplanes and drones with cameras can also see
your flashes of light from very far away.
• The disadvantage of a mirror is that light must be
available for the mirror to work properly.
Obviously, this fact makes the mirror useless at
night.
 


	13. Visual: Line-throwing device
•  Is a self-contained rocket powered line
throwing unit designed for ship to ship and ship
to shore operations as well as for the rescue of
people in distress at sea.
• Line-throwing appliance is lifesaving appliance for
use in all situations where a line is required to be
passed accurately and quickly.
• Line-throwing appliance consists of a water-
resistant container incorporating an integral
handle and trigger mechanism, with a solid fuel
rocket and 300-m line itself.
• A solid propellant is used which guarantees a
highly accurate flight path even in strong
sidewinds.
• The set of 4 appliances normally carried onboard
can be dispersed in strategic positions throughout
the vessel.
 


	14. Visual: Signal flares
•  A flare, also sometimes called a fusee, is a type
of pyrotechnic that produces a brilliant light or
intense heat without an explosion.
• Predominantly used as a way to signal for help,
flares can also be used to warn other boats
about your position as to avoid potential
collisions.
• Different types and colours of flares should be
used in certain situations and different colours
should be used based on the time of day.
• Flares are used for signaling, illumination, or
defensive counter measures in civilian and
military applications.
• Projectile pyrotechnics may be dropped from
aircraft, fired from rocket or artillery, or deployed
by flare guns or handheld percussive tubes.
 


	15. • Handheld Flares  – Handheld flares are used to supply a
‘homing signal’ to help your rescuers pinpoint your
position. Depending on your elevation, handhelds should
be visibility up to 5 nautical miles and even more from the
air.
• It could take rescuers a significant amount of time to cover
this distance, so it’s recommended you carry several
handheld flares to cover this duration and ensure you stay
visible.
• Ariel (Rocket) Flares – This type of flare is designed to
attract attention when you are in distress.
• It is recommended that you fire off two signal flares. The
first is so you can be initially spotted and the second so
that your position and distance can be confirmed by
potential rescuers.
 


	16. Color code for  signal flares
• RED distress flares are to be used only in the case of an emergency when
immediate assistance is required. Because of the nature of red flares and
what they mean, it is highly illegal to fire or ignite any red flare either out
on the water or along the coastline to avoid calling out emergency services
for no reason. Red distress flares are predominantly used at night because
they are more visible.
• ORANGE distress flares carry the same meaning as red flares but are
designed to be used in daylight as they are easier to see than red flares
due to the billowing clouds of orange smoke that are produced.
• WHITE Flares are used to warn other ships of your position in order to
avoid collisions. They are also useful for illuminating the water at night in a
man-overboard situation.
 



	18. Visual: Signal torch  (SOS signaling)
• A flashlight (more often called a torch) is a portable hand-
held electric light.
• The source of the light is usually an incandescent light bulb
(lamp) or light-emitting diode (LED).
• A typical flashlight consists of the light source mounted in a
reflector, a transparent cover (sometimes combined with a
lens) to protect the light source and reflector, a battery,
and a switch. These are supported and protected by a case.
• Unique method to give stress signal is SOS.
• In modern terminology, SOS is a Morse "procedural signal"
or "prosign“.
• In popular usage, SOS became associated with such phrases
as "Save Our Ship" or "Save Our Souls" or "Send Out
Succour".
• Flash out SOS in Morse (three short flashes, three long
flashes, three short flashes) in its direction
https://www.youtube.com/watch?v=GnHv7h_5P9M
 


	19. Audible: Air-Horn, bells  and whistles signaling
• An air horn creates the loudest
sound with the least effort.
• Air horns reportedly can be heard
on the surface for up to a half-mile
(0.8 km) or more.
• The horn are that no batteries are
required, and your horn can be
easily tested prior to a dive.
• The use of a whistle is much more
effective. With little effort, your
whistle will emit a shrill sound that
carries for quite some distance.
 


	20. Electronic: GPS (Global  Positioning System) locator
• GPS (Global Positioning System) signal
capable of directing safety personnel to
your location.
• The Global Positioning System (GPS),
also known as Navstar, is a global
navigation satellite system (GNSS) that
provides exact location and time
information in all weather conditions,
anywhere on or near the Earth where
there is an unobstructed line of sight to
four or more GPS satellites.
• The United States government created
the system, maintains it, and makes it
freely accessible to anyone with a GPS
receiver.
 


	21. • One of  the well-known brand is Nautilus LifeLine.
• Another way to signal for help is by pressing a red button that will send
your GPS location to the Coast Guard or any boat within 4,000 square miles
(10,400 sq km).
• The Nautilus LifeLine works in all surface situations regardless of
location, time or wave action.
• It is important to remember that the unit must have a good charge before
diving/sailing, and the firmware needs to be updated periodically to stay
current.
• Do not test the red emergency button because safety personnel will be
immediately dispatched to your location.
• It is also an navigational equipment.
• At a minimum, four satellites must be in view of the receiver for it to
compute four unknown quantities (three position coordinates and clock
deviation from satellite time).
 



	23. Navigational equipment's
• Navigation  is a field of study that focuses on the
process of monitoring and controlling the
movement of a craft or vehicle from one place to
another.
 


	24. Navigational
tools
Early
navigational
tools
Modern
navigational
tools
  


	25. Early navigational tools
1.  Mariner's Compass
2. Nautical Charts
3. Astrolabe, Sextant, and Chip Log
 


	26. Modern navigational tools
1.  Global Positioning System (GPS)
2. Rudder
 


	27. Rudder
• Rudder, part  of the steering apparatus of a boat or ship that is fastened
outside the hull, usually at the stern.
• The most common form consists of a nearly flat, smooth surface of wood
or metal hinged at its forward edge to the sternpost.
• It operates on the principle of unequal water pressures.
• When the rudder is turned so that one side is more exposed to the force
of the water flowing past it than the other side, the stern will be thrust
away from the side that the rudder is on and the boat will swerve from its
original course.
• In small craft the rudder is operated manually by a handle termed a
tiller or helm.
• In larger vessels, the rudder is turned by hydraulic, steam, or electrical
machinery.
• Special types of rudders use various shapes to obtain greater effectiveness
in manoeuvring.
 


	28. • Rudders are  hollow and so
provide for some buoyancy.
• In order to minimize the risk
of corrosion internal surfaces
are provided with a
protective coating and some
are even filled with foam.
• The ratio of the depth to
width of a rudder is known as
the aspect ratio and its value
is generally 2.
• High aspect ratio is used in
large vessels, where depth is
not a constraint.
Aspect Ratio = (Depth of Rudder / Width of Rudder)
D
W
 


	29. Types of Rudder
•  The type of rudder that would suit a particular ship is a
decision that needs to be based on various factors like
hullform, speed, propeller design, structural arrangement of
the stern, clearance between the propeller and the stern,
and also a few hydrodynamic factors that dictate the flow of
water aft of the propeller.
• The second important factor is the location of the behind
the propeller. The location of the rudder should be such
that it is properly oriented within the propeller’s outflow, so
as to produce the required turning moment on the ship.
• Broadly rudders are classified into two types:
1. Balanced Rudder
2. Unbalanced Rudder
3. Semi-balanced type
 


	30. Balanced or Spade  Rudder
• The concept of a balanced rudder involved the shifting of
the centre of rotation of the rudder to point
approximately 1/2 of the way from the forward end to the
after end.
• In balanced rudders, the rudder stock is at such a position
such that 40 percent of the rudder area is forward of the
stock.
• The centre of gravity of the rudder will lie somewhere close to
40% of it’s chord length from its forward end.
• If the axis of the rudder is placed near to this location, the
torque required to rotate the rudder will be much lesser.
• So, the energy requirement of the steering gear equipment is
reduced, therefore lowering the fuel consumption of the
ship.
• Most commonly used type of the rudder and mainly used in
smaller boats and ferries.
60 40
 


	31. Unbalanced Rudder
• These  rudders have their stocks attached at the
forward most point of their span.
• Unlike balanced rudders, the rudder stock
runs along the chord length of the rudder.
• The reason is simple. In this case, the torque
required to turn the rudder is way higher
than what is required for a corresponding
balanced rudder.
• So, the topmost part of the rudder has to be
fixed to the spintle so as to prevent it from
vertical displacement from it’s natural position.
• However, unbalanced rudders are not widely
used.
 


	32. https://www.yo
utube.com/wat
ch?v=k1YxpOg3
r6U
  


	33. Oceanographic instruments
1. Nansen’s  reversing bottle/Niskin’s water sampler
2. Peterson’s grab/Van Veen grab
3. Dredges-mechanical & Hydraulic
 


	34. Nansen bottle/Niskin Sample  Bottle
• A Nansen bottle is a device for obtaining samples
of seawater at a specific depth.
• It was designed in 1894 by oceanographer Fridtjof
Nansen and further developed by Shale Niskin in
1910.
• The bottle, more precisely a metal or plastic
cylinder, is lowered on a cable into the ocean, and
when it has reached the required depth, a brass
weight called a "messenger" is dropped down the
cable.
• When the weight reaches the bottle, the impact
tips the bottle upside down and trips a spring-
loaded valve at the end, trapping the water sample
inside.
• The bottle and sample are then retrieved by
hauling in the cable.
https://www.youtube.com/watch?v=3Q0A5jeZ8wc
 


	35. Peterson’s grab sampler/Van-veen  grab
• The grab sampler is an instrument to
sample sediment in water
environments.
• Usually it is a clamshell bucket made of
stainless steel.
• This is an large, heavy metallic
sampling device used by aquatic and
marine biologist.
• It is used to collect the microscopic fauna
in sand, gravel, clay, bottom sediments.
• The grab is lowered over the side of the
vessel using the hydraulic and dropped
in the sea floor.
• The pac-man like jaws of the grab shuts
as it is pulled back upto the boat,
bringing the sample for analysis.
https://www.youtube.com/watch?v=n96eNMozTrM
https://www.youtube.com/watch?v=nmfJRg6f2HQ
 


	36. Working of grab  samplers
1. Grab when it is locked, ready to be lowered to the floor.
2. It is now unlocked after hitting the floor, ready to collect sediment
3. When lifting it after unlocked, the jaws will close to collect sediment inside
 


	37. Dredges
• A marine  vessel fitted with a device(s) to scrap or suck the sediment deposition
over sea bed is known as a dredger.
• The device used for excavation and scraping of the sea bed is called the Dredge.
• Dredging is an excavation activity usually carried out underwater, in shallow seas
or freshwater areas with the purpose of gathering up bottom sediments and
disposing of them at a different location.
• The sediments might be gathered for purposes like:
1. Making the water navigation or fishing easier in shallow waters.
2. For replenishing the sand on public beaches which might have undergone severe
coastal erosion
3. Gold and coal mining
4. Removal of contaminants from the sea bed
5. Reclamation of areas damaged by oil spills or natural calamities
6. Creation of new harbours.
7. It is also used as a technique for fishing for certain species of edible clams and
crabs, such dredges are called as “Fishing Dredges”.
 



	39. Types of Dredging
1)  Mechanical Dredging:
 Mechanical dredging is the process in which the
sediments are picked up using mechanical tools
such as buckets, grabs etc.
 Mechanical dredging is usually carried out near the
shore line.
 Hence for removing sediment on land or shoreline,
mechanical dredging is used.
 The dredged sediment is picked up and placed in
nearby land or in water or most of the times in
another barge dedicated to carry the sediment.
 If the dredging is done near the shoreline, the
sediment can be directly transferred to a truck or
railway wagon.
 If the mechanical dredger is an onshore dredger it
has a limitation of covering the area as it can only
be used near the shore line.
 


	40. Mechanical Dredgers
1. Bucket  Dredger: The bucket dredger is usually a fixed type stationary
dredger which rotates in arc by winches around the dredging site. The
scrapping end is fitted with a bucket, which removes the sediment and
when turned upside down, the sediments are unloaded on a brage.
2. Grab Type Dredger: This is a stationary dredger which has a grab as a
dredging tool (Two equivalent scoops or shell operated hydraulically).
Due to its design It is also known as clamshell dredger . There can be
different designs of the grab and it can be used for deep water dressing.
3. Backhoe Dredger: Also known as fixed arm dredger, it is a stationary type
dredger which is usually mounted on a barge or work near the banks. The
dredging equipment is a half open shell with a fixed length hydraulic arm
and is used in shallow waters and near harbour sites.
 


	41. Bucket Dredger
Clamshell dredger
Backhoe  Dredger
 


	42. 2) Hydraulic Dredging:
  In the hydraulic dredging process, the sediment is
removed from the dredged site by using pumps,
usually centrifugal pumps, sucked into the pipe used
to transport the sediment.
 The sediment is mixed with water and made into a
slurry mixture which makes it easier for the pump to
transfer it.
 Depending on the pumping distance, a booster pump
can be fitted in line to transfer the sediment to the
nearest shore to maintain constant production rate.
 One of the major advantages of hydraulic dredging
process is the elimination of additional transport
medium or equipment as the sediments can be
directly transported to shore facility, saving
additional expenditure and time.
 The key feature of hydraulic dredgers is that the
material dredged by these type of dredgers is in
suspension form and raised through the pumping
system and fed to outlet pipes.
 


	43. Types of hydraulic  Dredgers
(i) Suction Dredgers: These are generally employed to remove sand or silt deposits from the
seabed. They have a vertical suction pipe, which is pushed vertically inside the sand deposit
and dredged material is sucked with or without water jet. The dredged material is laden into
barges or can directly to the reclamation area.
(i) Trailing Suction Hopper Dredger: A Trailing Suction Hopper Dredger is a self-driven dredging
vessel. It consists of hoppers or trailers with bottom gates or valves. The material is loaded in
hopper hydraulically when this hopper or trailer is filled, the bottom valves or gates are
closed and the hopper is raised up with cranes or winches. This dredger is most commonly
used in open water: rivers, canals, estuaries and the open sea dredging.
(i) Water Injection Dredger: It is a self-driven dredger which excavates sediments with strong
water jets. Strong water jet converts the sediments into suspension, as this suspension is
heavier than water, it is carried away by water currents and gravity and disposed-off at a
specific site. Often used for environmentally sensitive projects, water injection dredgers
work by fluidizing the material by pumping water into the bed material. Once it is fluidized it is
either moved by a second burst of water or is carried away by the natural current. This type of
dredger is generally used to dredge mud or fine sand bottoms and are more commonly used
for harbour maintenance.
 


	44. Suction Dredgers Trailing  Suction Hopper Dredger
Water Injection Dredger
 


	45. Crafts and Gears
Unit  2
 


	46. Boat building
• Boat  building, one of the oldest branches of engineering, is
concerned with constructing the different parts of boat and their
assembly.
• Parts of the boat:
1. Keel
2. Hull
3. Gunwale
4. Bow, stern, port and starboard
5. Deck
6. Mast
7. Wheel house
8. Winches
9. Propeller and Rudder
 


	47. Parts of Boat/vessel
  


	48. Hull
• The hull  is the watertight body of a ship or boat.
• Above the hull is the superstructure and/or deckhouse,
where present. The line where the hull meets the water
surface is called the waterline.
• The structure of the hull varies depending on the
vessel type.
• In a typical wooden sailboat, the hull is constructed of
wooden planking, supported by transverse frames (often
referred to as ribs).
 


	49. Types of Hull
•  Smooth curved hull are
also called as traditional
curved hull in a “S”
shaped structure.
• A chined hull consist of
straight plate, which are
set at an angle to each
other. A: Smooth bottom hull
B: Hard chine hull
C: Soft chine hull
 


	50. Other types of  hull
 


	51. Gunwale
• The upper  edge of vessel/hull or planking of the side of a boat or ship.
• This is additional structural band added to the design of the ship, at
and above the level of a gun deck.
• In wooden boats, the gunwale remained, mounted inboard.
• In modern boats, it is mounted outboard.
• On a canoe, the gunwale is typically the widened edge at the top of the
side of the boat, where the edge is reinforced with wood, plastic or
aluminum.
• On a(especially in sports), the gunwale is sometimes referred to as the
saxboard.
 


	52. Gunwale
saxboard
  


	53. Keel
• A structural  keel is a beam around which
the hull of a ship is built.
• The keel runs in the middle of the ship,
from the bow to the stern, and serves as
a basic foundation or spine of the
structure, providing the major source of
structural strength of the hull.
• It is the main member to which the ribs
are attached on each side.
• It may be made up of timber, metal or
strong stiff material.
 


	54. Bow, stern, starboard  & port
• The front end of the ship is the bow.
• The back end of the boat is called as stern.
• When you move toward the bow, you are
going forward, when the vessel is moving
forward, it is going ahead.
• When facing toward the bow, the front-right
side is the starboard bow and the front-left
side is the port bow.
• Function: it is designed to reduce the
resistance by the water current and it is high
enough so that water can not able to enter in
the boat.
 


	55. Deck
• A deck  is a permanent covering
over a compartment or a hull of a
ship.
• On a boat or ship, the primary or
upper deck is the horizontal structure
that forms the "roof" of the hull.
• Deck provides strength to hull and
also serving as the primary
working surface.
• Vessels often have more than one
level both within the hull and in
the superstructure above the
primary deck, similar to the floors
of a multi- story building.
 



	57. Mast
• The mast  of a ship is a tall spar
(pole of wood/metal), or
arrangement of spars, erected more
or less vertically on the centre-line
of a ship or boat.
• Its purposes include carrying sail,
and spars, and also giving
necessary height to a navigation
light, look-out position, signal yard,
control position, radio aerial or
signal lamp.
 


	58. Wheel house
• It  is a part of a boat
or ship serving as a
shelter for the
person at the wheel.
• Wheelhouses are the
small enclosed parts
of a bridge which
historically held the
ship's steering
wheel.
 


	59. Winches
• A winch  is a mechanical
device that is used to pull
in (wind up) or let out
(wind out) or otherwise
adjust the "tension" of a
rope or wire rope (also
called "cable" or "wire
cable").
• The rope is usually stored
on the winch.
 


	60. Propeller and Radder
•  It is the type of fan that transmit
power by converting rotational
motion into thrust.
• Radar is a vertically hinged
plate of metal, fiber glass or
wood mounted at the stern of
the ship or boat for directing
the water current generated
by propeller.
• There are several types of the
rudders such as balanced, semi-
balanced and unbalanced type.
 


	61. Design of fishing  boat
• In design of fishing boat following aspects are need to take care:
1. Security
2. Storage
3. Dimensions
4. Material used
5. Efficiency
6. Hydrodynamics
7. Strength of boat
8. Convenience
9. durability
Fishing boat
 


	62. Materials used in  the preparation of
fishing boat
1. Timber
2. Plywood or laminated timber
3. Steel
4. Ferro cement
5. Aluminium alloy
 


	63. Timber
• Properties of  timber:
1. Lightness
2. Low water absorption
3. Rot resistant
4. Good weathering properties
5. Strength
Trees in use:
1. Teak
2. Bamboo
3. Mango
4. Chaplash
5. Gurjan
 


	64. Plywood or laminated  timber
• Plywood is available
suitable for the marine
environment hence can be
used.
• It is available in sheet form
and it is stiff hence limits
the shape of hull.
• Large curve hull is not
possible due to sheet form
of the plywood.
 


	65. Steel
• Steel is  one of the most
important boat building
material.
• It is generally not used to
build small boats due to it
weight.
• Drawback of the using the
steel is it shows the
corrosion and need heavy
maintenance.
 


	66. Ferro cement
• Ferro  cement consist of the several
layers of the steel wire mesh
embedded in the matrix consist of
the cement .
• The strength of the ferro cement is
related to the weight and
distribution of the steel .
• It provide good strength, excellent
waterproofing, and the basic row
material is comparatively cheap.
• It can be converted into any shape.
 


	67. Aluminium alloy
• Aluminium  alloy has widespread applications due to
their excellent property like strength, no corrosion
and light weight.
• Aluminum is more ductile than steel and hence can be
easily transform/bend into any shape.
• Aluminium is also used to protect the timber hulls
against the attack by certain marine borers.
 


	68. Fouling agents and  borers
• Fouling is the
accumulation of
unwanted material on
solid surfaces of craft/boat
which is detrimental for its
normal functioning.
 


	69. Biofouling/Biological fouling
• Biofouling  or biological fouling is the accumulation of
microorganisms, plants, algae, or animals on wetted surfaces.
• Marine organisms attached themselves to the objects immersed in
the salt water including hulls, propeller, radder etc. and create
obstruction in its normal functioning.
 


	70. Control of Biofouling
•  Protection of the wooden
ships by giving the coating
of metallic sheets.
• Replacement of wooden
hulls by aluminium hulls
• Use of anti fauling agents:
Anti- fouling paint - a
underwater hull paints/
coatings which is applied as
the outer (outboard) layer to
the hull of a ship or boat, to
slow the growth and/or
facilitate detachment of
subaquatic organisms.
 


	71. Marine engines
• Depending  upon the position of the engine there are 2 different
types of engines:
1. Inboard
2. Outboard
• Inboard and outboard terms are used to describe the main engine
installation position on craft/boat.
Inboard Outboard
 


	72. Inboard engines
• Inboard  marine engine is inside of the boat or
within the hull (engine room / engine space /
etc.).
• It is basically works on the principle of the
traditional shaft-propeller system.
• It mainly consists of the main engine, gearbox,
drive shaft and propeller horizontally
connected.
• Inboard engines have a space which is dedicated
to an engine.
• Most of the inboard engines are compressed
ignited (diesel) engines.
• Inboard motors are more common on larger
vessels and larger crafts.
• While they are often difficult to access, they
can be maintained at sea.
 


	73. Outboard engine
• On  outboard marine propulsion systems, the
main propulsion engine are assembled outside
of the craft stern region.
• Outboard is easy to assemble to the boat, but
that doesn't mean that the maintenance of the
engine is easy and economic.
• Outboard engines on the market has limited
max power and torque (vs inboard marine
diesels).
• Outboard engines are used in small crafts
basically for pleasure and light duty application
but also small percentage is used commercially.
• Outboard engines have very high operating
speeds if you compared with inboard engines.
 


	74. 2 stroke engine
•  A two-stroke, or two-cycle, engine is a type of
internal combustion engine which completes a
power cycle with two strokes (up and down
movements) of the piston during only one
crankshaft revolution.
• Two-stroke engines have a greatly reduced
number of moving parts, and so can be more
compact and significantly lighter.
• They have a great power to weight ratio.
 


	75. Basic components of  the two-stroke engine
• Piston: A piston is a
component of
reciprocating engines,
reciprocating pumps, gas
compressors and pneumatic
cylinders, among other
similar mechanisms.
• It is the moving component
that is contained by a
cylinder and is made gas-
tight by piston rings.
 


	76. Spark plug
• A  spark plug is a device for delivering
electric current from an ignition
system.
• The combustion chamber of a spark-
ignition engine to ignite the
compressed fuel/air mixture by an
electric spark, while containing
combustion pressure within the
engine.
 


	77. Combustion chamber
• An  enclosed space in
which combustion
takes place, especially
in an engine or
furnace.
 


	78. Working of engine
  


	79. 4 stroke engine
•  A four-stroke engine (also known as four cycle) is an
internal combustion (IC) engine in which the piston
completes four separate strokes while turning a
crankshaft.
• The four separate strokes are termed:
1. Intake
2. Compression
3. Combustion
4. Exhaust
 


	80. Intake and compression
•  Intake: In this stroke the intake valve must be in
the open position while the piston pulls an air-
fuel mixture into the cylinder by producing
vacuum pressure into the cylinder through its
downward motion.
• Compression: In this stroke the piston
compresses the air-fuel mixture in preparation
for ignition during the power stroke. Both the
intake and exhaust valves are closed during this
stage.
 


	81. Combustion and Exhaust
•  Combustion: This is the start of the second revolution of the
four stroke cycle. At this point the crankshaft has completed a
full 360 degree revolution. The compressed air-fuel mixture is
ignited by a spark plug (in a gasoline engine) or by heat
generated by high compression. his stroke produces mechanical
work from the engine to turn the crankshaft.
• Exhaust: During the exhaust stroke, the piston once again
returns to original position. while the exhaust valve is open. This
action expels the spent air-fuel mixture through the exhaust
valve.
 




	84. Fishing nets
• A  fishing net is a net used for fishing.
• Nets are devices made from fibers woven in
a grid-like structure.
• Fishing nets are usually meshes formed by
knotting a relatively thin thread.
• Initially, grasses other fibrous plant material
was used. Later cotton was used.
• Modern nets are usually made of artificial
polyamides like nylon, although nets of
organic polyamides such as wool or silk
thread were common until recently and are
still used.
 


	85. Gill net
• Gill  nets are vertical panels with sinkers and floaters of netting normally set in a
straight line.
• Fish may be caught by gill nets in 3 ways :
• (1) Wedged – held by the mesh around the body
• (2) Gilled – held by mesh slipping behind the opercula, or
• (3) Tangled – held by teeth, spines, maxillaries, or other protrusions without the
body penetrating the mesh.
• A fish swims into a net and passes only part way through the mesh. When it
struggles to free itself, the twine slips behind the gill cover and prevents escape.
 


	86. Trawl net
• Trawling  is a method of fishing that involves pulling
a fishing net through the water behind one or
more boats. The net that is used for trawling is
called a trawl.
• It is also referred to as "dragging".
• Single-boat trawling is more common.
• The boats that are used for trawling are called
trawlers or draggers.
• A trawl is a large net, conical in shape, designed to
be towed along the sea bottom.
• The mesh size of the trawl net varies from place to
place. At the anterior side the mesh size is small
whereas at the posterior side the mesh size is large
allow smaller fish to escape.
 


	87. Bottom trawlers
  


	88. Purse seine net
•  A seine is a fishing net that hangs vertically in the
water with its bottom edge held down by weights
(sinkers) and its top edge buoyed by floats (floaters).
 


	89. • Purse seine  net
• A common type of seine is a purse seine, named such
because along the bottom are a number of rings.
• A line (referred to as a purse-line) passes through all
the rings, and when pulled, draws the rings close to
one another, preventing the fish from "sounding", or
swimming down to escape the net.
• This operation is similar to a traditional style purse.
• The purse seine is a preferred technique for capturing
fish species which school, or aggregate, close to the
surface: sardines, mackerel, herring, and certain
species of tuna and salmon.
 


	90. Turtle exclusion device  (TED)
• A turtle excluder device or TED is a
specialized device that allows a captured sea
turtle to escape when caught in a fisherman's
net.
• In particular, sea turtles can be caught when
bottom trawling is used by the commercial
shrimp fishing industry.
• n order to catch shrimp, a fine meshed trawl
net is needed. This results in large amounts of
other marine organisms being also caught as
bycatch. When a turtle gets caught or
entangled in a trawl net, it becomes trapped
and is unable to return to the surface.
 


	91. Mechanism of TED
•  The use of the devices ideally allow all bycatch larger than ten centimeters
(10 cm.) to escape the nets unharmed.
• This selectivity is achieved by metal grids integrated into the trawl net
structure.
• The grids act as a barrier for large creatures such as turtles from passing
through the bars into the back of the net.
• A small opening in the net is then available either above or below the grid
so that the creatures that are stopped by the TEDs are allowed to escape
the net, relatively unharmed.
• Targeted species such as shrimp however, are pushed to the back of the
net. The target design effectiveness of TEDs is 97%. But the field
effectiveness is often far lower.
• Seagrasses and other debris reduce fishing effectiveness of TEDs and in
some situations may block sea turtles from exiting the net
 



	93. Hooks and lines
  


	94. Hooks
• A fish  hook or fishhook is a device for catching
fish either by impaling them in the mouth or,
more rarely, by tearing the body of the fish.
• Fish hooks have been employed for centuries by
anglers to catch fresh and saltwater fish.
• Fish hooks are normally attached to some
form of line/rope which connects the
caught fish to the angler.
• Fish hooks are manufactured for a range of purposes
from general fishing
to extremely limited and specialized applications.
• Fish hooks are designed to hold various types of
artificial, processed, dead or live baits (bait fishing);
to act as the foundation for artificial representations
of fish prey (fly fishing); or to be attached to or
integrated into other devices that represent fish prey
(lure fishing).
 


	95. General structure of  the hook
• Point: the sharp end that penetrates the fish's
mouth or flesh;
• Barb: the projection extending backwards from the
point, that secures the fish from unhooking.
• Eye: the loop in the end of the hook that is
connected to the fishing line or lure;
• Bend and shank: that portion of the hook that
connects the point and the eye;
• The gape: the distance between the shank and
the point.
• In many cases, hooks are described by using these
various parts of the hook, for example: wide gape,
long shank, hollow point or out turned eye.
 


	96. Types of hooks
•  There is an enormous variety of fish hooks in the world of fishing. Sizes,
designs, shapes, and materials are all variable depending on the intended
purpose of the fish hook.
• There are some which have a very wide gap between the point and shaft,
meaning they can be used with thick plastic worms and still have a small
gap for the bait to fill when you set the hook on a fish.
• Others use barbs, distinctive bends, or even small coils of wire to ensure
that the bait remains on them.
• Hooks may be made from very heavy metals or light wire, it all depends
on the kind of fish they are designed to catch.
1. Bait hooks
2. Circle hooks
3. Egg hooks
4. Octopus hooks
5. Worm hook
6. Treblehook
 


	97. Bait hooks
• Bait  hooks can be found in various
different styles and are the most
commonly used style of hook.
• The majority features either barbs or a
small spring attached to it, both help
hold the bait in place.
• Bait hooks often have additional barbs
on the shank of the hook as well as the
bend area.
• These additional barbs help to keep
the bait on the hook (e.g. squirming
worm).
 


	98. Circle hooks
• Circle  hooks get their name from their circular
appearance. Is a circular shaped hook with a
sharp tip.
• The shape often ensures that the hook point
will only hook onto an exposed surface,
which is typically in the corner of the fishes
mouth.
• Mainly used when fishing live baits, circle
hooks increase hooking percentages.
• Another advantage of the circle hook is that it
often doesn’t get swallowed by the fish which
greatly increases the mortality rate.
 


	99. Egg hooks
• Egg  hooks have a short shank and a wide
gape, designed to be used with salmon eggs,
dough balls, corn, and other prepared baits.
 


	100. Octopus hook
• Octopus  hooks have short, curved
shanks, although not as severe as
circle hooks.
• Octopus hooks are mostly used when
bait fishing and when a low hook
weight and size is desired.
• These hooks are ideal for hooking a
leech through its sucker.
• These hooks can be for a variety of
species typically with smaller mouths,
e.g. Salmon, Steelhead and Trout.
 


	101. Worm Hook
• There  are so many options when it comes
to worm hooks; weighted, wide gap, extra
wide gap, different eyes, etc.
• It can be used most often when fishing for
larger mouth species like Sea-Bass.
• Worm hooks in general have a wider gap
which provides clearance between the
eye and hook point so it can hold these
large plastic worms, creatures, etc.
• Several different types of worm hooks are
available and most are designed to fish
soft-plastic baits.
 


	102. Treble hook
• .  “Treble” meaning consisting of 3 hooks (parts)
viz. 3 bends and points to it.
• Some hooks come as double- or triple-gang
hooks, meaning that there are two or three
hooks on a single shaft.
• These hooks have specific uses and can
regularly be found in most tackle shops.
• Importantly, the sizes can differ on double- and
triple-gang hooks compared to single hooks.
• These 3 hooks provide excellent bite coverage
for fishing artificial lures.
• The Treble hook is very dynamic and effective
in keeping the fish on as there can often be
more than one hook in the fishes mouth.
 


	103. Lines
• Fishing line  provides the connection
between you and the fish, making it your
most vital piece of fishing gear after the
rod itself.
• From hook to rod, every motion,
every tug, every drag- screaming
run flows through the line to the
angler.
• Fishing line is arguably the single most
important piece of equipment used by
all fishermen.
• It plays a key role:
 In lure/bait presentation
 In hooking the fish
 In landing the fish
Line
 


	104. Types of fishing  lines
• There are several types of fishing line, but the two most
commonly used are monofilament, braided and twisted.
Lines
Monofilament Twisted Braided
 


	105. Monofilament Line
• Monofilament  is made from nylon and is one long continuous filament.
• Monofilament is the most popular type of fishing line and comes in a great
variety of strengths and colors.
• Mono is less expensive than other lines, stretches to absorb shocks, is
abrasion resistant, which helps keep it neat on the spool.
• Monofilament is easy to tie knots , but can suffer from “memory” where it loops in
the shape of the spool.
• Mono comes in several shades, but clear and blue are popular because they
disappear underwater and are very difficult for a fish to see.
• Of the various suitable types of fishing line for saltwater, monofilament is one of the
most popular.
• Monofilament is not as strong as braid for a given diameter, so higher
pound test mono takes up more space on a spool.
• It’s also nylon, which means it breaks down over time when exposed
to sunlight, so it’s important to re-spool with fresh line every year.
 


	106. Braided and twisted  Fishing Line
• Braided fishing line is made up of several super-
strong, very thin fibers made from material
interweaved together to form a line.
• Braid is very strong for a given diameter, often twice as
strong as mono, so you can pack more line on a spool.
• That also means it sinks faster, casts farther, and trolls
deeper than mono.
• Braid has no memory so loops and twists aren’t a
problem, making braid one of the best fishing line for
spinning reels.
• Braid doesn’t break down in sunlight, so you can
keep it on the spool year after year.
• And it doesn’t stretch at all, so you can feel every
bump of the bottom and nudge from a fish.
• Twisted consists of two or more thins fibers
interweaved together but is not as complicated as
braided.
• Twisted are stronger than the mono but not as strong
as braided.
 


	107. Other Types Of  Fishing Line
• FLUOROCARBON FISHING LINE:
Fluorocarbon is often used as leader
material. It’s completely invisible
underwater and very abrasion resistant,
making it the perfect complement to braid.
There are now a few brands of fluorocarbon
being sold as a main line.
• WIRE FISHING LINE: Wire (metal) is another
leader material that is used when fishing for
toothy fish like mackerel and tuna. Wire
comes in single strand and braided varieties.
Wire also is popular for some types of trolling
where reaching deep depths is important.
This requires special hardened spools for the
reels.
 


	108. Non-conventional fishing methods
1.  Light fishing
2. Hose pipe fishing
3. Electric fishing
 


	109. Light fishing
• A  fishing light attractor is a fishing aid which uses lights attached to
structure above water or suspended underwater to attract both fish
and members of their food chain to specific areas in order to
harvest them.
• Standard tungsten (incandescent) or tungsten-halogen (quartz)
bulbs can also be effective fish attractors, they are energy
inefficient.
 


	110. Hose pipe fishing
•  Oxygen is extremely important for
good health of the fishes.
• The oxygen rich area is the most
suitable area for the fish to stay.
• Hose pipes are used to pump the
additional oxygen in particular
area allowing the fish to school at
that place and then captured by
nets.
• Sometimes net themselves are
equipped with the hose pipe and
generates excessive bubbling
which also attract the fishes.
 


	111. Electric fishing/electrofishing
• Electrofishing  uses direct current electricity flowing between a submerged
cathode and anode.
• This affects the movement of the fish so that they swim towards the
anode where they can be caught.
• Electrofishing is a common scientific survey method used to sample fish
populations to determine abundance, density, and species composition.
• When performed correctly, electrofishing results in no permanent harm
to fish, which return to their natural state in as little as two minutes after
being caught.
• Usually pulsed direct current (DC) is applied, which causes galvanotaxis in
the fish.
• Galvanotaxis is uncontrolled muscular convulsion that results in the fish
swimming toward the anode.
• At least two people are required for an effective electrofishing crew: one
to operate the anode, and the other to catch the stunned fish with a dip
net.
 


	112. Electrofishing
https://www.youtube.com/watch?v=peSzPa-ynpk
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