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Perhaps the nost inportant fish health nmanagenment tool available to the
fish farmer is the population inventory. The main purpose of this procedure
is to docunent the individual |length increases, the individual and tota
wei ght gains and the feed conversion rati o obtained during the proceedi ng
growm h period. |In addition, the data acquired fromthe inventory process
provides the status of the population relative to the carrying capacities
(oxygen or life support, density, and ammoni a) of the pond and to the size
variation within the popul ation. These aspects are the nore significant
reasons for inplenmenting popul ation inventories on a regular basis.

The effects of exceeding one or nore of the pond carrying capacities are

dose dependent; i.e., the degree of effect of having ponds stocked above a
carrying capacity i s dependent upon the degree of the overstocking. The main
clinical signs are environmental gill disease, reduced growh rate, reduced

feed conversion, increased fin nipping, and fin fraying (loss of tissue
between the fin rays).

The inventory process consists of three major activities: (1) sanpling;
(2) data collecting; (3) data anal yses.

SAMPLI NG METHODS
The foll owi ng sanpling nmethods are generally accepted as adequat e.
Before i npl enenting one of the foll owi ng nethods to sanple a popul ati on of
fish, the fish should not have been fed for at |east 18-24 hours to mnimze
the effects of the stress response.

A _"Grab" Sanpling Wth Crowding:

The fish are crowded to the inflow end of the pond. It may be
beneficial, if the water inflowis very turbulent, to insert a screen
just downstreamof the inflowto reduce the injury to the fish fromthe
turbulence. |If the water is clear, the fish are crowded to the point
where the bottomof the screen is not visible. If the water is not
clear, the fish are crowded to the point where they seem quite "unhappy"
about the situation.

Three to five nets of fish are taken fromthe popul ation at different
points. The fish are either weighed in toto and counted or individually

wei ghed and neasured. In either event, the fish should be returned to
the area outside the crowded popul ation to preclude their being handl ed
twice.

B. "Gab" Sanpling Wthout Crowding:

A few (2-3) handsful of feed are cast into one area of the pond. Wen
there is a "feeding boil", fish are sanpled using a |ong-handl ed di pnet
or a cast net. The fish are either weighed in toto and counted back
into the pond or are individually weighed and neasured. The process is
repeated 2-3 tines in different areas of the pond to ensure



representative sanpling of the popul ation.



C. _The "5-by-5" Sanpling Method:

The popul ation is crowded toward the inflow end of the pond. A Iivebox
(ca. 1 mx 1 mx 1 m is placed just downstream of the crowding screen
Five nets of fish are renoved fromdifferent areas of the crowded
popul ati on and placed into the |ivebox. One net of fish is renoved,
wei ghed and counted into the area downstream fromthe crowdi ng screen
The fish in the livebox are rel eased downstream al so. This process is
repeated 5 tinmes. The fish in at | east one and preferably two of the
wei ghed and counted sanpl es shoul d be individually weighed and neasured.
DATA COLLECTI ON

A. Individual Lengths and Wi ghts:

Anest heti ze, weigh (+/- 0.1 g), and neasure (+/- 1 mm) at |east 40 fish
fromeach of 2-3 sanplings.

O all the inventory data anal yses, the individual weight and | ength
val ues provide the greatest degree of sensitivity. Using the nmean
(average), medi an, and m drange val ues, sanpling bias can be detected.
If the three values are equal, then there was no bias. |If the nean
and/ or nedi an val ues are greater than the m drange val ue, then the
sanmpling favored larger fish. Correspondingly, if the nean and nedi an
val ues are less than the mdrange val ue, the sanpling favored the
smal l er fish.

Sanpling bias can be viewed from several aspects. At one extreme it can
be dism ssed, while at the other extrene it can mean collecting nore
data. Most people choose to ignore it and plan to do better next tinme.
Sone, on the other hand, will use it as an indication that the

popul ati on should be size-graded to reduce its inpact. This is by far
the best interpretation and the nost effective in the long run

This method is quite tinme consunptive and requires nore attention to
detail than other methods. To be nost effective, individual weights and
| engt hs should be a routine practice. If this nethod is inplenented
once every nmonth or so, its effectiveness dimnishes. Then staff |oses
interest and reverts to sinpler, less effective nmethods. The term"less
effective" is not to be equated with "ineffective".

B. _Lot Wi ght Met hod:

A net of fish is wighed (+/- 1-5 g) and the fish counted back into area
of the pond outside the crowded popul ation, if applicable. Oherw se,
return the fish to the pond

Wi ghi ng can be acconplished by one of the foll ow ng nethods:

1. Tare a hanging or platformbalance with a bucket containing
water. Either count the fish into the bucket before recording
the weight or place fish into the bucket, record the wei ght and
count the fish out of the bucket.

2. Tare a platformbalance with an enpty bucket and a wet net.
Weigh a group of fish in the net placed in the bucket. Count



the fish out of the net. Record the newtare (water fromthe
fish the bucket) with the wet net. This value is subtracted
fromthe fish weight.

The weight of a group of fish can also be determ ned by the water
di spl acenment nmethod. In this nethod the di spl acenent container should
be calibrated for the size of the fish being inventoried.

1. Select a 35-40 liter straight-sided container. Mark 1 mm
increments on the inside of the container. Calculate the
Cross- sectional area and the volune of 1 mmi ncrease
i n water depth.

2. Place the container on a platform bal ance having a
sensitivity of +/- 10 g. Put a known volunme (liters) of water
into the container and record the nmlevel at the top of the
water. Tare the bal ance to zero

3. Put a net of fish into the container, record the weight,
record the new water level, and count the fish back into the
pond.

4. Calcul ate the biomass of fish which displaces 1 mm of
wat er dept h.

5. Weigh and count 3-5 sanples per pond. Sanples should cone
fromdifferent areas in the pond.

One di sadvant age of the water displacenent nethod is its |ack of
sensitivity and accuracy, especially if the unit is not calibrated. 1In
addition, active fish in the unit can nake estimating the displacenent
| evel very difficult. To reduce this effect, it is suggested that an
external sight-tube be installed and cali brated.

DATA ANALYSES

A. Fromthe individual weight and | ength val ues, the foll ow ng
paraneters can be cal cul ated

1. Mean (average) length and wei ght per fish

2. Median values for length and weight in the sanples. Rank the
val ues and select the value for the n/2 fish; e.g. the nedian
for 40 ranked val ues would be the value Iying between the 20th
and 21st sanple.

3. Mdrange values for length and weight. The value |ying hal fway
bet ween the | argest and snal | est val ue.

4. Condition factor (weight in g divided by the cube of
the length in nm

The followi ng paraneters are optional but quite informative:
1. Standard Deviation (the value +/- the nean in which

65% of the population will reside). It is a good
i ndi cation of the degree of size diversity within the



popul ati on).

2. Coefficient of Variation (the Standard Deviation
divided by the Mean). It is of value to indicate the
size variation within the popul ati on.

Using the data fromthe previous inventory and the data collected during
the preceding growth period, the follow ng paranmeters can be cal cul at ed:



1. Average weight (g) gain per fish
Gain = ending weight mnus starting wei ght
2. Total biomass (kg) gain in the popul ation
Bi omass = (headcount * nean g per fish) / 1000
Gain = bionass at end minus bionmass at start
3. Average length (m gain per fish
Increase = end length mnus start |ength
4. Average daily length (mm increase
Increase (miday) = total increase (nm / days
5. Specific Gowh Rate (daily % wei ght gain)
S&R = (((ewgt - bwgt / bwgt) + 1)¥" - 1)

VWere: ewgt = mean endi ng weight (g) per fish

bwgt = nean starting weight (g) per fish

n = nunber of days in the growh period

B. Using the ot weight data, the followi ng paraneters may be
cal cul at ed:

1. Determ ne the nunber of fish per kilogramby totaling the nunber
of fish and ot weights and dividing the total |ot weight by the
nunber of fish. The result is the mean weight per fish which is
divided into 1000 to generate number of fish per kg.

The nmet hods used to determ ne the nunber of fish per kg are not very
time or |abor consunptive. The data acquired are quite accurate and
reliable - however, only if the limts of the procedures are foll owed.
The met hods provide only a limted anount of data; e.g., there can be no
determ nati ons of mnean, medi an, and midrange | ength values or condition
factor values. Wthout such data, it is very difficult to assess size
variation in the population and daily |ength increase.

The presence or absence of sanpling bias may be identified by

determ ning the nunber of fish per kg in each sanple lot. It is not
unusual in a raceway popul ation to have the larger fish near the inflow
end and the smaller fish at the outflow end of the pond. This actually
does not indicate bias. In this case, the conposite no./kg would be
quite representative of the population as a whole. |f sanples taken
froma circulating or static pond indicated quite a variation in fish
size, then sanpling bias would be indicated.

2. Weight gain per fish during the preceding growh period can be
cal cul ated by subtracting the begi nning weight (g) per fish fromthe
endi ng wei ght (g) per fish.

3. The endi ng biomass (kg) and the bionmass gain (kg) in the population
can be calculated by multiplying the headcount by the average fish



wei ght (g) and subtracting the starting biomass fromthe endi ng
bi onass.



4. The feed conversion ratio can be cal cul ated by dividing the anount of
feed (kg) fed during the preceding growh period by the bi omass gain
(kg) .

5. The Specific Gowh Rate (daily % wei ght increase) can be cal cul ated
usi ng the equation presented above.

6. Using the nmean wei ght of individual fish calcul ated using the nunber
per kg nethod, it is not advised to calculate the Iength or condition
factor using a mathematical equation or a weight:length table.

Summary

A suggested approach to inventorying a popul ation of fish throughout
their production cycle is to inplenment several of the methods descri bed.

Begi n the process when the pond is stocked. Determ ne the nunber per kg
and weigh the fish into the pond. At the conpletion of the pond stocking
determ ne the nunber per kg again. Also, anesthetize a group of 40 fish for
i ndi vidual |engths and weights. Calculate the nmean, nedi an, m drange and
standard devi ati on values for lengths and weights. Also, calculate the nmean
condition factor. This will detect size bias fromthe original population to
the new population. It will also facilitate constructing the daily feeding
regi men.

The popul ati on should be inventoried at 14-day intervals. The first 2-3
i nventories could be done with grab sanples with crowding. One of the sanples
(at least 40 fish) should be wei ghed and neasured individually. At intervals
of 2-3 nonths or when the pond popul ation is reduced and or graded, the "5-by-
5" inventory met hod shoul d be used.

If performance data are used to their fullest advantage, the FCR s and

the fish quality should i nprove neasurably, thus reducing the production costs
accordi ngly.
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