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Unit 1

Fish Farming

Pre-reading

e |. To learn some knowledge about Atlantic salmon from the perspectives of the habi-

tat and biology, the production systems, the on-growing techniques, etc.

® 2. To be familiar with the history of cold-water fishes culture and some factors influ-

encing the fish culture industry.

Text A

How to Farm Atlantic Salmon
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TEXT

Historical background

Atlantic salmon culture began in the 19th century in the UK in freshwater as a means
of stocking waters with parr in order to enhance wild returns for anglers. Sea cage
culture was first used in the 1960s in Norway to raise Atlantic salmon to marketable
size. The early successes in Norway prompted the development of salmon culture in
Scotland, and latterly Ireland, the Faroe Islands, Canada, the North Eastern sea-
board of the USA, Chile and Australia ( Tasmania). Minor production also occurs in
New Zealand, France and Spain. All of the major production areas lie within latitudes
40° -70° in the Northern Hemisphere, and 40° —50° in the Southern Hemisphere.

Rapid increases in production have led to falling prices, which in turn have put in-
creasing pressures on producers to limit costs. Significant future expansion of the in-
dustry may rely on the development of offshore sites, since most of the available suit-
able inshore sites are already in use, and because of increasing antagonism towards,

and regulation over, further expansion in sheltered areas.

The vast majority of Atlantic salmon currently in production is hybrid stock, derived
originally from native crossed with Norwegian stock. Some family breeding pro-
grammes are now in place, in order to attempt to identify family lines with increased
production potential and/or disease resistance. The use of sex or genetic manipula-
tion in Atlantic salmon is not widely used in cultured fish.

Habitat and biology

Wild Atlantic salmon are found in the North Atlantic on both European (Portugal to
Russia) and North American ( Cape Cod to Labrador) sides. They also occur around
North Atlantic islands (e. g. UK, Iceland, Greenland). They spend up to 4 years in
deep-sea feeding grounds feeding on pelagic species such as herring, sprat and squid.
At the onset of maturation, fish cease feeding, and return to their rivers of origin to
spawn ( October —January). Most fish die following spawning, although some may re-
turn to sea as “kelts”.

Eggs are released and fertilized in “redds” in upstream gravel beds, where they eye
after approximately 250 degree days and hatch after a further 250, in spring. The
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hatched alevins live off their yolk sacs for approximately 300 degree days, hiding
amongst the gravel and rocks in the streams, until they begin to feed as fry.

Juvenile fish remain in freshwater, feeding on insect larvae and small fish, through fry
and parr stages for 2 - 5 years, until they undergo seawater adaptation and become
“smolts” ( smoltification, a process triggered by changing photoperiod) and migrate
downriver to sea ( normally March — June ), where they head for deep water feeding
grounds to grow and mature. Wild smolts are normally around 20 - 30 g; fish in sea-
water can reach large sizes but are typically 8 — 13 kg when they start their spawning
migration.

Production systems
Seed supply
Freshwater hatchery

Broodstock are selected from seasite production stocks, and normally moved into
freshwater tanks or cages in autumn approximately 2 months prior to stripping.

Eggs are stripped dry, fertilized with milt, then water hardened and disinfected, prior
to laying them down in trays or silo systems. They are “shocked” following eyeing by
pouring from one container into another to remove unfertilized eggs.

Hatching takes place in hatchery trays or following transfer to tanks. Alevins are pro-
vided with a matting or stony “substrate” to mimic the natural gravel “redd”, and
usually maintained in darkened conditions. Incubation of eggs and alevins normally
takes place in water at <10 °C. Following yolk sac absorption, alevins will “swim
up” in the water column, indicating readiness to first feed. First feeding, using inert
feeds, is normally carried out following transfer of late alevins into tanks, although
feed may initially be offered in hatchery trays. “Feeding fry” can be grown on in
tanks, either using flow-through or various recirculation systems, or subsequently in
lake cage systems, through parr stages to smolt.

Nursery

Fish can either be maintained on ambient temperature and light regimes to produce
“S1” smolts in the spring of the year following hatch, or light and temperature re-
gimes can be manipulated artificially to induce early smoltification. Production densi-
ties vary depending on the system; very intensive systems may maintain fish at densi-
ties as high as 50 kg/m’ or higher.
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On-growing techniques
In seawater

Smolted fish at 40 — 120 g are transferred to seasites following the determination that
fish have smolted and are adapted for seawater survival, using combinations of expe-
rience and seawater tolerance testing techniques. Transfers are usually carried out in
specialized transport tanks by any combination of road, helicopters, and by sea in
specialized “wellboats” (boats with large wells circulating seawater). On-growing at
sea normally takes place in cages consisting of large nets suspended from various
floating “walkway” systems anchored to the seabed, although some production has
been carried out in pump-ashore seawater tank systems. Cages may be square or cir-
cular in design, and come in various sizes and systems. The larger sites may have ca-
ges as large as 24 m’ or 100 m in diameter, suspending nets that may reach depths of
15 - 18 m, enclosing water volumes of thousands of cubic metres. Several cages
may be grouped together to form a seasite.

Seasites are selected on their suitability with regard to water temperature, salinity,
flow and exchange rates, proximity to other farms and/or wild fisheries, and in
compliance with local licensing regulations. Atlantic salmon grow best in sites
where water temperature extremes are in the range 6 - 16 °C, and salinities are close
to oceanic levels (33 - 34 per cent). Water flows need to be sufficient to eliminate
waste and to supply well oxygenated water ( approximately 8 ppm). Maximum stock-
ing densities of up to 20 kg/m’ are usual. Atlantic salmon are on-grown in seasites
for up to 2 years with harvesting of fish from 2 kg upwards. Seasites normally contain
a single generation of fish. Good practice is to fallow seasites for a period of 6 weeks
or more prior to the introduction of a new generation of fish.

Feed supply

The bulk of salmon feeds are produced by three or four large companies. Fish meal
and fish oil, derived largely from the huge industrial fisheries in South America, still
form the basis of salmon diets, although increasing pressure on these sources have
led to increased research into the substitution of fish products with vegetable pro-
tein and oil sources in recent times. Salmon grower diets contain high levels of fish
oil, which is efficiently converted by the salmon, often at food conversion ratios of
close to 1: 1. Feeding methods and technology have also advanced in recent years.
Many seafarms use computerized systems to drive automated feeding systems, with
feedback mechanisms to detect when fish have finished feeding. This allows fish to
be fed to satiation without overfeeding and consequent feed wastage.
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In order to produce fish with the flesh colour demanded by the market, carotenoid
pigments are added to the diet ( at high cost to the farmer) during the seawater
growing phase of the production cycle.

Harvesting techniques

Methods of harvesting vary but fish are generally starved for up to 3 days beforehand.
The whole process is carried out with the aim to keep stress to a minimum, thus
maximizing flesh quality. The fish are crowded in pens using sweep nets and are ei-
ther pumped from the holding pen alive and transported to the slaughter plant, gen-
erally by well boat, or slaughtered on the side of the pens.

Handling and processing

In Scotland, for example, most fish are initially stunned using an automated stunner
or a blow to the head. Bleeding is then carried out by cutting the gill arches rapidly
and the fish are immersed in iced water. Waste disposal of blood is strictly con-
trolled in order to prevent disease transmission. The fish are then gutted, washed
and chilled. Once the flesh temperature reaches approximately 3 °C, the fish are gra-
ded and packed on ice. At this stage, whole fish can be frozen for sale as whole fro-
zen salmon or as fresh gutted salmon. However, most fish are filleted and either sold
as fresh salmon fillets or set aside for smoking.

The smoking of salmon accounts for over 60 per cent of total salmon use. Many dif-
ferent methods of smoking exist, but to summarize the process, the fillets are salted,
and smoked over smouldering wood chips. The product is then trimmed, deboned
and either sliced by hand or machines.

(1,399 words)

>» New Words

enhance [ mn‘ha:ns ] v. to increase; to make better or more attractive 4, $¥ 55

CUE
The candlelight enhanced her beauty.
MG A HE S

angler [ '&nglo | n. someone who fishes with a fishing rod as a hobby H£4% %

agy

Evidently he had the first quality of an angler, which is
not to measure the pleasure by the catch.

b BAR B T HEPYH B E Zah BT, B AR, B2 5
i
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manipulation [ mo nipju'lerf(9)n] the action of touching with the hands (or the skillful use

B

of the hands) or by the use of mechanical means %[
o FH s B4 s b3
They make a lot of money by clever manipulation of the
stock market.
AT b AR I S T 3 1T AR B

pelagic [ pr'ledzik | a. relating to or occurring or living in or frequenting the open
ocean PIEEY, ILTEAY
Pelagic sharks are usually caught on the high seas in tuna
or swordfish fisheries.
TR 00308 7E 4 T TP R B A A ST £ B A 5 e [
HRETEINS

undergo [ anda'gou | v. to go through (mental or physical states or experiences )
“@y, 55
The city has undergone many changes during the last ten
years.
XA 4R 2 TARZ AR,

migrate [ mar'greit | v. to move periodically or seasonally (&5 %) 0t , FEH;
(f12 ) e
The census study should help determine whether the fish
remain close to home or migrate and then return to the
same areas year after year.

XY AL BT Y B A £ LR AR A A E R MR TG 3, 6

AR S — AP M A T i

mimic [ ‘mrmik | v. to imitate (a person or manner) , especially for satirical
effect H5{j , i
The computer doesn’ t mimic human thought. It reaches
the same ends by different means.
R TR, el A [F i 7 Kk 5
AHIE] ) H A o

initially [ r'nif(9)lr] ad. at the beginning fz ¥, 15 5¢ ; 73k
Forecasters say the storms may not be as bad as they ini-
tially predicted.
Pt 63 {177 158 % AR UL F AN 2 A AT SRR 84 4 IR

ambient [ ‘z2mbiont | a. completely enveloping J& [Bl 1] ; 4 AL ; R SEM
Ambient sound is the most common cause of sleep inter-
ruption, since even during sleep, the brain must actively

receive sensory information.

.
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suspend [ sa'spend |

anchor [ '&pka]

enclose [ m'klouz ]

fallow [ faelow |

substitution [ sabstr'tju:f(a)n]

pigment [ 'pigm(2)nt |

slaughter [ 'slata ]

immerse [ 1'ma:s |

smoulder [ 'smoulds |

ol B A5 Py MR 7 S i ol e B v BB ) e L DA, )
Shy BV 7 B B S 8], Rt A AR R i B MU e A B

. to stop a process temporarily ; to hang freely {di {5 ; {iff

_iF
The paste contains collagen suspended in a salt solution.

Wl & A B AEER I P OB R R

. to fix firmly and stably $fi% , f59F ; {1 [& 2

The roots anchor the plant in the earth.
WAL XA B e B

. to close in or confine; to surround something completely

EA A
The rules state that samples must be enclosed in two wa-
tertight containers.

25 B A5 i A0 250 FH A A A K ) 28 i e Bk

. to leave (land) unseeded after ploughing and harrowing it

i ( - t) B

Farmers know that soil needs rest, so they rotate their
crops and systematically fallow a portion of their land.
ARFATVAGE L3R T BAR B, PR AT TR A AR A A
Yot ZR GeH B — 3R 73 - Hu Ak '

. the act of putting one thing or person in the place of an-

other 4
Substitution, No. 3 for No. 4.

#®AN,45F,35E,

. a substance that gives something a particular color &if},

B

The pigment in the upper layer of skin ( epidermis) that
gives your skin its normal color is called melanin.
TEIRJZ Bk (R ED) TR A b (0 R BB AR (9 B Ak (A A
HHBE,RARER,

. the killing of animals (as for food) J&S%, &4

The disadvantages are, that there is a chemical plant one
block south and a slaughter house one block north.

S RE A KT, LA — KB,

. to put something into the liquid so that it is completely

covered {#121%

The electrodes are immersed in liquid.

LR PR LA T

. to burn slowly, producing smoke but not flames ffj 3 k

e s
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People are trying to water the smouldering wood.

MTIEAE SRR SR TR TE I SO A PE i R BRPEK

> Phrase and Expressions

in place i& 4, 15 41

at the onset of fE-+-+-- ¥t B s
live off DA------ Ak} - TR
head for Rijfl:; i &

prior to FE----- ZHii; e

with regard to X F, & F

proximity to 43T , 4P

in compliance with $ it}

set aside for Jfjee--+ =

» Terminology

sea cage culture & V¥ [ 46 3550

(P67 IO A 77 2 5 it 378 288 TSOKS 77 B2 R 3 FH 31 I 5 A% 1 D10 B 1) 45 RS K T T BB A o ™ ) — b
FEREAR R R o P M I R AL R & B S% . /NVF 30 Frk
/NI, 31—60 S KR b BU R o b KA A = AN, 5 T, .5 3k, 145 IRIME
Hl, Ebr ERFaERLA/ N )

yolk sac B &4

lake cage system 7K FFE FEMH R4

carotenoid pigment #% 8%

the slaughter plant J&5%)

the smoking of salmon F& | =3 ff1

> Proper Names

the Faroe Islands 7% B3
the Northern Hemisphere Jt25R
the Southern Hemisphere [§2f:Fk

» Translation

1. Atlantic salmon culture began in the 19th century in the UK in freshwater as a means of stock-

ing waters with parr in order to enhance wild returns for anglers. (Para. 1)

RPGHE=CAEFRFAMAT 19 DRI T K 40 817 IR e IR K P BEA TR K, #E mT LIBY B8

ik
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2. Sea cage culture was first used in the 1960s in Norway to raise Atlantic salmon to marketable
size. The early successes in Norway prompted the development of salmon culture in Scotland,
and latterly Ireland, the Faroe Islands, Canada, the North Eastern seaboard of the USA, Chile
and Australia ( Tasmania). (Para. 1)
20 HE2E 60 A4, 0 R AT T A O AR IR, B RV ¥ = SCAR FRBE LT A o AR B 1)
SAR Y LR = SO SRR AE) T B 7O 22, Z R B TR R 2 AP RS g R SRR
THritE B A AR (B S E R )

3. Minor production also occurs in New Zealand, France and Spain. All of the major production
areas lie within latitudes 40° —70° in the Northern Hemisphere, and 40° —50° in the Southern
Hemisphere. (Para. 1)

W22 E RGP A /NS R A 7 OB A 7 IX Sk B v AE L £ 40°—70° il g £
40°—50° [X 35,

4. The hatched alevins live off their yolk sacs for approximately 300 degree days, hiding amongst
the gravel and rocks in the streams, until they begin to feed as fry. (Para. 5)
AL R 4 FL R 294 300 K2 LA BN B8 D BRSBTS P 0D BRI £, ELE IR 1R
N AR
[t é Tk fry REA“ RS AR RRTED 65", ]

5. “Feeding fry” can be grown on in tanks, either using flow-through or various recirculation sys-
tems, or subsequently in lake cage systems, through parr stages to smolt. (Para. 9)
“VIBEAT-E MR SR T LATE R R AT, O PR U O A R S R IR R A, T
A HI 7K W46 #7502 Gt , SR AN MR AT LA i A A0 /)N £

6. Smolted fish at 40 — 120 g are transferred to seasites following the determination that fish have
smolted and are adapted for seawater survival, using combinations of experience and seawater
tolerance testing techniques. (Para. 11)

A 2R AZMHAE A, ATARE B 2 A 055 0 1 K AR A7 T & 1 4 ek 1 I 7 1
L, 4t 40—120 JEid Mkt Rk i B

[ % RBAFZEMERF S LR, 203EEO TV, B E FRIFH KK F L RE
AR, EEAB, EF,FERR BT, PREREEF ST, A 355897 p it
TR AN £ R R G @ iFAL, B if A R SCH A #0%]

7. Seasites are selected on their suitability with regard to water temperature, salinity, flow and ex-
change rates, proximity to other farms and/or wild fisheries, and in compliance with local li-
censing regulations. (Para. 12)

T 35810 2 P I 1 R 2 e 0 3/ TR , R TN BB 0 T K IR B R BE I T AN K AR A 1
P, DR 5 oAt i 37 M/ sl B A 1 37 A0 408 30 B8 17T 5E
8. Fish meal and fish oil, derived largely from the huge industrial fisheries in South America, still

form the basis of salmon diets, although increasing pressure on these sources have led to in-

s 10 s



