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Part

“Ons Life in the Sea

The sea occupies a greater area of the earth’s surface than the land. It is the home for
millions of living things. Animals and plants of various shapes, colours and sizes live in the sea.
Do you know why there are more lives in the sea than on the land?

The animals and plants of the sea are very important to man as a source of food. Sea
animals like lobsters, crabs, fishes and many shellfishes can be eaten. Some sea plants, like
seaweed, can also be consumed as food.

The seashore is where the land meets the sea. At certain times of the day the level of the
seawater rises, which is called the high tide. When the level of seawater drops, it is the low tide.
The area of the seashore between the high tide mark and the low tide mark is called the
intertidal region, the habitats for many kinds of unusual plants and animals.

The plant life of the shore consists mainly of different types of algae. Two forms of algae
exist—the drifting algae and the fixed algae. The drifting algae are very small. Many of them
consist only of one cell. However, they can still grow like any other ordinary plant by taking in
water, minerals and carbon dioxide. The fixed algae or seaweed are relatively big. They have
different colours—green, greenish, blue, red, brown or yellow. Algae grow best on sunlit shores.

The sea animals range from tiny one-celled animals to huge mammals. The most well-known
of all the sea animals are the fishes. The majority of them live in the shallow parts of the sea.

The fishes vary greatly in colour, size and shape. The goby, the smallest fish, is only 1.5 cm long;
however, the whale shark, the largest fish, is over 15 m long. The weight of fishes can range from a few
grams to about 900 kg. Most fishes’ life spans range from a few months to several year.

Although fishes are different in many ways, they have certain common features. All of them
have special organs, which help them live in water. Let us see what these special organs are.

Look at the picture of this fish (Fig. 1-1). It has fins. The fins help the fish to swim in the
water. They also help the fish keep steady and steer itself as it moves through the water.

Katsuwonus pelamis

Fig. 1-1 The morphology of skipjack
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The gills are comb-like structure on either side of the fish head. The fish breathes by
swallowing water and passing the water over the gills. The gills absorb the oxygen from the
water. The water then comes out from the openings on the sides of its head. These openings
have covers over them, which are called gill covers.

Most fishes also have air bladders. They help the fish float. All fishes have a line on either
side of their bodies, which is called the lateral line and used to detect sound vibrations and
changes with the water pressure.

Some of the common sea fishes that we eat are mackerel, sardine, herring, tuna, long-finned
herring, croaker, horse mackerel, hairtail, marine eel, plaice, hornfish, shark, and etc.

Scientists know a lot about fishes, but there is still much to be learned. For example, do
fishes sleep? Do fishes age? “To age” means that the fish stops growing and is beginning to get
weaker. Scientists are still trying to find the answers to these questions. Do you know anything
about them?

Besides fishes, there are many other types of sea animals. They include the sponges, corals,
lobsters, crabs, sea stars, sea urchins and sea cucumbers. Most of them live at the bottom of the
sea, or on the seabed. The shallow seabed near the seashore is the best part of the sea for the
animal life. Sunlight reaches all the way down to the seabed, and the waters are rich in mineral
salts. Food of all kinds is also plentiful in this region.

According to the theory of evolution, the earliest forms of life on this Earth have started in
the sea. Gradually certain kinds of animals left the water to live on the land. Many years later
some of these animals returned to the sea again. Examples of these animals are the whales, seals,
sea lions, dolphins and sea cows. They all belong to the most advanced group in the animal
kingdom—the mammals. Man is also the mammal. Man hunts nearly all of the mammals for
their skin, meat, and almost everything in their bodies.

Whales are considered to be the biggest animals of the sea, but it is only true for two
species—the sperm whale and the blue whale.

Those who have studied about life either on the land or in the sea often talk about “the
food chain”. It simply means that larger animals which, in turn, are eaten by even larger animals,
eat smaller animals. The sequence of eating and being eaten forms a chain since every plant or
animal is the pest for some other animals. In this way, the life of one organism is interacted with
the life of another just like the links of a chain.

In the sea, just as on the land, plants form the starting point or the first link in the chain.
The blant plankton can make the food by using the energy from sunlight and by absorbing

mineral salts from the surrounding water.

Plant Animal Small Large
> > -
plankton plankton fish fish
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A food chain, like the one given above, links some sea plants and animals together.

In this food chain the plant plankton are known as the producer organisms since they
are able to produce and provide food for other organisms. The animal plankton and the
fishes are known as consumers because they have to be fed on or consume other organisms
in order to survive.

Sea is one of the last remaining places on earth which have not been fully explored by man.
Today more and more scientists are exploring the sea because the human population on earth is
increasing so fast that very soon the land alone will not be able to provide enough food for man,
and this is the reason why man is turning to the sea for the food. The sea is like a huge
storehouse, containing not only the food but also many other valuable things like oil and

minerals. The sea can also provide us with a lot of fresh water.

Vocabulary

1. lobster  JEHF 21. large yellow croaker —K#{fh

2.crab %, ®Q 22. little yellow croaker /NE{ff

3.shellfish H#I (FFEMKAEZY, Wig, T 23. horse mackerel 1758 fh; D
FAUTBESS) 24, hairtail  #54

4.seaweed WGEE, W 25. marine eel g

5. high tide mark  F#IbRE 26. plaice Wil FOARE

6. low tide mark fIGH b5 & 27. hornfish i AflEt#, i) =R|G

7. intertidal region ¥ [&] 77 28.sponge 4

8.algae (alga WEHD B K, /KE, ##  29.coral

9. one-cell animal HL.41 iz 30. sea urchin  #§JlH

10. goby, gobies fif)% ) 31. sea cucumber %

11. whale shark  fi5{%& 32.seal %Y

12. gill cover #3% 33.sealion YN

13. air bladder X 34. dolphin  ¥#EK

14. lateral line |2k 35.seacow W4

15. mackerel fi§ff 36. sperm whale ~ $K 7 fix

16. sardine 0] 37. blue whale Wi

17. herring i 38. food chain B ¥k

18. tuna &AGfA 39. plankton  VEIFAEY)

19. long-finned herring 40. plant plankton JEHFHLY)

20. croaker £ faF} 41. animal plankton VZFzh#)



Fishing Gears

Section One

Fishing Gears and Fishing Technology

1.1 Netting materials

Nylon

Nylon is a well known-netting material. Its trade name is polyamide 66, i. e., PA66. Nylon
was discovered in 1935 by an American scientist. Now there are two PA types, PA6 and PA66.
From the fisheries point of view, there is no difference between PA6 and PA66. In practice they
have the same properties.

The main physical properties of nylon are as follows: its specific gravity is 1.14 and is
about 35% lighter than cotton fibres with equal diameter. Nylon’s continuous filaments are less
than 30% lighter than PES’ continuous filaments.

Nylon netting yarns (nylon twine) have the highest wet knot breaking strength, followed
by PP, PE and PES. Therefore under the condition of the same wet knot breaking strength, the
diameter of nylon twines is smaller than that of any other synthetic fibre twine. Though the
strength of nylon will be decreased by up to 15% after immersed in water and will be reduced
by 10% after knotting, nylon twines are about 25% thinner than PE twines of the same wet knot
breaking load.

Nylon has very favorable degree of extensibility coupled with high elasticity. It can
withstand the shock load when fishing in the rough waters. Nylon also has the feature of small
diameter while with high abrasion resistance.

The main weak feature of nylon netting yarns is its lower light-proofness and
higher price.

Because nylon twines have so many good properties that they are widely used in fisheries
around the world. Now all gill nets and purse seines use nylon as their netting materials. They
are also popularly used in trawls abroad.
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PE netting twines

Polyethylene (PE) fibres were produced in the early 1950s. The specific gravity of PE
fibres is 0.96, so it floats on the water surface when immersed in water.

PE twines are not affected by water and their loss in strength by knotting is lower. For this
reason, though PE monofilament netting yarns have a relatively lower dry breaking load, this
disadvantage can be partially compensated by the above advantages.

Low price is the main advantage of PE twines, and it is probably the main reason for its
being widely used. In most countries it is the cheapest of all synthetic fibre products.

Up to now, all the netting materials used for bottom trawls in our country are PE netting
fibre. The main reason for this is its low price and its properties which can meet the
requirements for trawling. In addition, the surface of PE twines is smooth so that the fishing
gears made of PE fibres have good filterability and their water resistance will be reduced. PE
trawls are said to be easier to handle or to clean from rubbish, and spiny fish are not entangled
much because they are stiffer. On the rough ground the PE netting yarns are less subject to
damage because of the lower specific gravity.

Owing to its lower specific gravity and comparatively weak strength, PE fibres are not

suitable for purse seine and gillnet. Even so, it is still the most popular netting material to us.

Vocabulary

1. abrasion resistance i B P PA66—polyamide (Nylon) JBH#. %
2. continuous filaments L LT 4 PE—polyethylene K2

3. elasticity i PES—polyester SRERL 4, B4

4. extensibility ZEfEM: PP—polypropylene 3¢ X Ji

5. filterability 387Kt PVC—polyvinyl Chloride R4 2.5

6. knotting 145, 4577 12. polyethylene % Z./i

7. light-proofness 1tk 13. shock load a7 #fif

8. monofilament 142 14. specific gravity FHXI % &

9. netting material  [¥#4 %} 15. wet knot breaking load  ¥B745 11 Wi 47
10. netting yarns/twine ~ F£% 16. wet knot breaking strength  JRASE T35 &

11. PA6—polyamide (Capolon) %%

1.2 Classifications of fishing gears

Since modern fishing gears take many forms, clear classification is required. There are

several different classification systems for fishing gears, which identify the principal differences
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and unique technical features of various types of gears. The best known is the International
Standard Statistical Classification accepted by FAO, under which, the classes are characterized
by the various principles of fish capture and each class is subdivided into gear types characterized
by the structure of the particular fishing gear and the method of its operation. The following is
12 principal classes of fishing gears.

a) Surrounding nets, in which the fish are surrounded not only from the side but also from
below, allowing them to be caught over very deep waters. The principal types are purse seines
with purse line to close the bottom of the net operated from one or two boats, ring nets and
lampara nets without purse lines.

b) Seine nets, in which an area of water is surrounded by the net and by lines set from
beaches and shore installations or from craft, including rafts and platforms. The nets may or
may not have symmetrical wings and/or one or more bags. These gears are usually operated in
coastal or shallow waters where the bottom and/or water surface act as barriers. The principal
types are beach seines and boat seines (Danish seines, Scottish seines, pair seines).

c) Trawl nets, which are operated by dragging or towing the flexible net through the water
by fishing craft. In particular, otter trawls may be operated from the side or the stern of the
fishing craft. They are broadly divided into bottom trawls which fish on or near the seabed
(beam trawls, one-boat otter trawls, two-boat pair trawls) as well as midwater trawls which fish
clear of the seabed (one-boat otter trawls and two-boat pair trawls).

d) Dredges, which are rigid structures dragged over the seabed to separate mollusks,
crustacean, fishes, etc. from the water, mud, sand, etc. The principal types are boat dredges and
hand dredges.

e) Lift nets, which are raised or hauled upward from a submerged horizontal position to
catch the fish lying above the net by straining the water. This class includes small and
hand-operated lift nets, hoop nets, blanket nets, large, mechanically/pneumatically-operated nets.
In some cases, they are divided into portable lift nets, boat-installed lift nets and shore-operated
lift nets.

f) Falling gears, with which the fish are covered and then gathered when the net is lifted
and the water is strained. Falling gears are usually operated in shallow waters. The principal
types are hand cast nets, mechanized cast nets, short cast nets, gallows cast nets, drive cast nets,
cover pots, covering baskets and lantern nets.

g) Gill nets and entangling nets, in which the fish are gilled, entangled or enmeshed. Gill
nets and entangling nets may be hung as a single (gill net), double or triple (trammel) sheet. The
nets may be used solo or attached end-to-end in fleets, and different netting types and mesh
sizes may be intermixed. The principal types are set nets (anchored or staked at the seabed),
drift nets (drifting freely or attached to the craft and floating at or near the surface) and
encircling drive-in nets (with which the fish are first surrounded and then driven from the center
by the noise or some other means).
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h) Traps, which are set passively. The fishes are guided into collecting units from which
escape is discouraged by labyrinths and retarding devices such as constrictions and funnels.
Principal types are stationary uncovered pound nets (large anchored or staked netting structures
known in Japan as set nets), covered pots and fyke nets (either set or drifting and used solo or in
a system of several units with wings and leaders), stow nets (staked or anchored either to boats
or not, only in rivers and strong ocean currents, with the mouth usually held open by a frame),
barriers, fences, weirs and corrals usually made of indigenous materials, and aerial traps in the
form of boxes, rafts, boats and veranda nets used to catch jumping or flying fish.

i) Hooks and lines, to which fishes are enticed by edible or artificial baits or lures and
caught by the hook or spike and held by the line. The fish may also simply snag on a hook
passing nearby. The hook may be secured to the line solo or in large numbers. The principal
types are handlines and pole lines, jiglines, set longlines, drifting longlines and trolling lines.

j) Grappling and wounding gears, which are used to immobilize and retain the fish by
wounding, killing and grappling them. The principal types are harpoons, spears, clamps, tongs,
rakes, bow-and-arrow and any other wounding and killing implement.

k) Harvesting machines, which are relatively new and used to transfer the fish mechanically
from the water. Principal types are pumps used to remove fish from their natural waters and
mechanized dredges, involving hydraulic jets and/or a conveyer belt or other lifting devices.

1) Other fish-capture gears, including hand and landing nets, drive-in nets, hand gathering
with or without simple hand implements and/or diving equipment, stupefying materials (e. g.,
toxic chemicals) and explosives, trained animals and electrically induced narcosis.

Vocabulary

1. aerial trap 2542 B 15. dredge #2F, RUEH

2. barrier HEM, %, BERE 16. drift net Ui

3.beach seine  (net) KHLF, H1HM 17. drive-innet ~ (—#f) KFERN
4. beam trawl  #7#E M 18. enmesh RN H1

5. blanket net  FAHIR 44 M 19. entangling net 4

6. boat dredge AL M 20. falling gear #5Es

7.boat seine  FEELM, (FHEH) HEHM 21. fence Fuf;, fah

8. bottom trawl  JEH#E 22. fishing craft YA
9.castnet M, KX 23. fishpump (%) fa%R

10. clamps #¢E 24. funnel W3, W\O; M
11. corral 44, ff 25. fyke net 4R5KN, FEHELEN
12. covered pot —Fhf o I fa %8 26. grappling gear 4

13. cover pot  #ER, EH 27. hand dredge FH M

14, Danish seine 33 2\ g & M 28. handline T4y
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29. harpoon £ X, 36. lantern net AT, ELK

30. harvesting machine SEHiH 5% 37. liftnet $™, 445

31. hooks and lines 4.5 38. longline ZE4R4Y

32. hoopnet 45K, P 39. mechanized dredge  HUBRALHE B
33.jigline &H# (%) 40. midwater trawl 1 JZHi X

34. labyrinth BKE, RaHFE 41. mollusk  #A&EI#)

35. lampara net & 57X

1.3 Midwater otter trawls

General description: A midwater otter trawl is a cone-shaped net which is towed in the
midwater. It consists of a cone-shaped body, normally made of four panels, ending in a codend,
having lateral wings extending forward from the opening. The horizontal opening is maintained
by otter boards. Floats and/or sail kites on the headline and weights on the groundline serve for
the vertical opening (Fig. 2-1). Large modern midwater trawls are rigged in such a way that the
weights in front of and along the groundline serve for the vertical opening of the trawl. The
cable transmitting acoustic signal from the net sonde might also provide a lifting force that
maximizes the vertical trawl opening. To reduce the resistance of the gear and achieve a large
opening, the front part of the trawls is usually made with very large rhombic or hexagonal
meshes. The use of nearly parallel ropes instead of meshes in the front part is also a common

Midwater Trawl

- \Weights

Fig. 2-1 A midwater otter trawl
Source: Australian Fisheries Management Authority, Australian Government



