
Importance of Distribution

Conditions to consider before
transponing fish

Handling and I-oading Stress

Tempering

Suess Reduction

Final Phase of Production
Handling great numbers in a short perid of time
L:r:ge amount of fish in a small amount of water
Mortality enroute and post stocking

Fish in good and healthycondition
Fish are not smolting
Do not stress fish &ring loading
Stanre fish for48-72 houn
Use higbauality water
Use functioning life support system
Have the distribution vehicle in good mechanical condition

Stness can be severe and result in immediate or delayed
mortality.

Fish become hlperactive.
There is increased oxygen consunption and greater excretion

of metabolic products.
First hour after loading is nost critical.
Orygen oniselevatedfor3G60minutesafter

lqading later it declines.
If insufficient oxygen is present druing this adjusment perio{

fishmaydevelop an o:g6en debt

Temper the waterin the tenk with receiving site water to
.acclimate the fish fon

tenpera$re
water chemistry
gas levels

Add 02
Take offof feed
Add ice
Aerate tank
Recircularc water
Use anti-foam
Provide an air scoop
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Transportation and Distribution , NCTC-C\MFC
TRANSPORTATION EQTIIPMENT

Methods of Transportation Styrofoam Containers Througb the Mail, etc.
Boats and Barges
Airplanes and Helicopters
Tnrcks

TnrckFeaturcs Size
Automatic transmission vs staight drive
Diesel vs gas
Cab-over vs conventional
Gooseneck trailer and pickup fuck

Tank Design Materials Fiberglass, ahrminum, and wood are most commonly used-
Stainless steel, glass, galvanized iron, sheet metal, etc. are

sometimes used-

Tank Inzulation Rrpose
Types of insulation

styrofoam" fiberglass, urethane, and corkboard
advantages of sqrofoam and urethane

K facton compare various innrlatirg materials

Comparhents Constnrctedto meet distribution needs
Advantages of different nunbers of compartnens
5i2s sf tenk orcomparments

Shape of Tank Rectaogular - most commonly used
Elliptical - trend in recent )rears

Mvantages of Elliptical Better mixing and, circulation of water as size qf tank increases
polyrrethane insulation

Few stnrctnral memben andno sharp coruers
Rapid ejection of fish
Ease of removing fish with a dip net
Mass production
conforms to tnrck chassis and holds center of gravity towards

the area of greatest strength
ugbt weight
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Circulation System
Influences andNeed

Description of Circulation
Systems

Pipes

Advantage of using aerators
and supplemental
oxygenatioa

Aeration

Methods of Aeration

Tank Shape
Water Circulation Pattern
Aeration Tlpes

Suction lines, perforated screens
Overhead spray
Introduction of oxygen
Self-prining pumps
Close-coupled pumps vs flexible coupled 71F vs 3T per hour

Piping material is black orgalvanized steel, aluminum, or
plastic

Waterfriction excess of pipe finings
Pipe dianeter
Use of generators and electrical punps or aerators

Rednced temlreratue incrcase (1'F compared to 2.ST). .
Aerators and oxygen can operate independently

back-up s]tstem
advantage with srnall fish

Fewer mainten4lgs problems
Cheaper
Take upless space and arc lighter

Provides orygen,and reduce carbon dioxide; maintain pH and
sq)press toxic levels of dissolved arnrnonia and carbon
dioxide.

Sprayrng devices
Baffles
Screens
Venturi uniB
Agitators
Air blowen
Fresh-flo aerators
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and Distribution NCTC-CWFC
WAIERQUALITY

Most important single factor in tranqporting fish.

Tolerance to stress
water temperature
pH
Carbon dioxide
Metabolic products such as ammonitr

will stress or kill fish. It qurses bypoxia and tbe buitd up of k
lactic acid will cause delay mortality.

Sufficient oxygeD supprcsses harmful effecs of amnonium
andcarbon dioxide

DO greater than 7.0 ppm, but less than saturation
minimnm of 6 ppm

Effects of handling and loadi"g stress on oxygen consumption
requires additional oxygen especially duriog first hour of
hauling

(This statement may not be correct) Use of chemicals to
increase oxyg€n concentration andutilization of antifoam (25
mlp,er 100 gallons of water)

Insulation in the t"'tk helps to maintain tbe required
tgrnPenlnlre.
Ice is simple to use to lower the water temperature. It may be
difficult to find and if large pieces arc used &eycould darnage
15s hauling tank

Expensive to purchase and operate
Require careful mainten2ass
Large units are morepractical than small unia

Temperature should be continuously monitored. Electric
thermoneters are readily available and inexpensive. They
provide monitoring of temperatures from inside tnrck cab.
1 degree rise in temperahtrc could reduce fish load by 5.6Vo

Oxygen

Ability to use oxygen
depends on anumberof
factors

Insufficient oxygen

Oxygen requirement

Temperature

Refrigeration units

Tenperature Monitoring
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Ammonia

Carbon Dioxide

Carrying Capacity Depends
uPon

Fish Size is Important

Main metabolic product
Could reach l0 ppm

- Depends on fish load and length of trip
Exposure to 1l to 12 ppn for 6 hours and longer causes

adverse effects
Temperature and time of last feeding are important factors in

reguletiqg ammoni 4 exclretion
tbe lower the water temperature tbe less ammoni4 excreted
starve fish for48 to 72 hours

- stanre large fish longertban small fish

Product of fish and bacterial respiration
Acidifies water
Reduces oxygen-carqring capacity of fish blood
Fish may die even if oxygen levels seem adequate
Trout tolerate 15.0 ppm; become distnessed at 25.0 ppm
Carbon dioxide gradually increases in distribution t ;ks
Air scoops help
Tight lids can result in C0, build up
Aeration'of water will reduce concentrations of dissolved co,

if tbe there is adequate ventilation
Antifoam will help
Buffers can be used to control pH
(Trishydroxlmethlminomethane)

Effi ciency of aerating s)'stem
Duration of haul
Water Temperature
Fish size
Fish species

Carrying capacity is directly proportionate to length
Fewer pounds of snall fish per gallon of water than large fish

From Piper et al
l00lbs. - 2 inch
200lbs. - 4 inch
3@lbs.-6inch

Carrying capacities vary widely among batcheries
l6ading de,nsities should be calculated by water displacement

me&od
Cau haul 2.5 to 3.5 pounds of eight to eleven inch rainbow

trout per gallon of water for g to l0 hours uoder ideal
conditions.
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Transpertatirn anlDistribution NCI'C-C\ryFC
EXERCISES

Problem lA
How many pounds of 6' trout can be hauled in a
distribution tnrck that is capable of hauling 1,000 lbs of
l0" trout?

I

:  t t  5 7 L l

U  a  d . L 1 L - ' c L l

Q"",S*J (-^r3.* r..u)

Problem lB

: tl)

5 o o  \ b  t '  \ Y 6 o i

l s o o  \ t  U "  l - r a u  t

How many (number of fish) 6" tnout can be hauled if the
average condition factor of the fish is 4000 x lO'7?

&c"c \ f "  (o ' -  l -€(A

i r .  t l q {  ' { , e  ' ^  
/ r u  .  G , r 5 1  Q  . t  . q < \

Q a u l b . ,  ,
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Transportation and Distribution NCTC.CWFC

Problem iA

Problem 18

. EXERCISES

How many pounds of 6" trout can be hauled in a
distribution truck that is capable of hauling 1,000 lbs of
10" trout?

1000lbs = x lbs OR
10 inches 6 inches

6 inches x 1000 lbs = 600 lbs of 6 inch fish
l0 inches

How many (number of fish) 6" trout can be hauled if the
average condition factor of the fish is 4000 x l0 -7?

6inchfish = 11.514 fisMb

11.574fisMb x 600lbs = 6,944frsh
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NCTC.C\ilFC Tryqgportation and Disbibution

Problem2A

Prroblem 2B

Problem2C

b r  5 . t 0 " ' [ .  =  3 3 . b " ' -

E)(ERCISES

If a tnrck can haul 900 lbs of 4" trout, how many pormds of
9" trout will it baul?

4oc  t b t  -  q  ' '  { - - u *

2 , C /  5  t . l , t  -  ? "  ' f ' o o l

How many pounds of 9" tnout can be bauled if we lower the
watertemperaturc 10"Fby adding ice to tbe tnrckin 2A?

3 i  a {  l t , 5

r c ^  x  5 , u :  t * ' , ( "

a o l q  -  o . 5 &  >  l ( ? ' l  +  a d ) S  =  3 r 5 4  \ l J

Using the tnrck from 2A we loan our tnrck to Mescalero,
New Mexico. They find that for each hour the truck is
&iven across the dese4 it will wann the water 1"F. If they
have a 6 hour trip, how many pounds of 4" fish can they
haul (we could haul900lbs. of 4" fish)?

4 o c  t l g  q "  ( ' s t

{ c o  r  c , ' b 3 G  :  3 a e

Decembcr 1!!3

q a a  -  3 D )  -  s q g  r b s
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and Distribution

Problem 2A
If a truck can haul 900 lbs of 4" trout, how many pounds
of 9" trout will it haul?

900lbs = x lbs OR
4 inches 9 inches

9 inches x 900lbs = 2,025lbs of 9 inch fish
4 inches

Problem 28
How many pounds of 9" trout can be hauled if we lower
the water temperature 10"F by adding ice to the truck in
2A?

10oF x 5.6Vo /oF = 10 x 0.056 = 0.56 (56Vo) increase
0.56 x 2025lbs = ll34lbs increase

2025lbs + ll34lbs = 3.159 lbs

Problem 2C
Using the truck from 2,A. we loan our truck to Mescalero,
New Mexico. They find that for each hour the truck is
driven across the desert, it will warm the water l'F. If
they have a 6 hour trip, how many pounds of 4" fish can
they haul (we could haul900lbs. of 4" fishX

6"F x 5.6Vo/'F = 6 x 0.056 = 0.336 (33.6Vo)decrease
900lbs x 0.336 = 302lbs decrease
900lbs - 302lbs = 598lbs
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