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Biosecurity
for Fish Farms
Andy Goodwin, Extension Fish Pathologist

Producers of trout and salmon have long
followed rigorous biosecurity protocols
designed to prevent the spread of fish diseases from one farm to another, between
farmed fish and wild fish, and from pond to
pond within a farm.
The bacterial and viral diseases of trout
are easily spread and research has shown that
the incidence of diseases is significantly
higher on farms that employ workers who
work at more than one production facility.
Trout and salmon are subjected to rigorous
health inspections before any fish transfer
takes place. These inspections may involve
individual lots of fish, but more commonly
they focus on certifying production facilities
and their water supplies as free from specific
fish diseases. The protocols for these inspections are mandated by state and federal law
and frequently involve highly sensitive DNA
techniques (PCR).
No such organized regulations exist for
governing the movement of the warmwater
fish. Each state and foreign country may
have its own import regulations, but there is
no system for routine inspection of warmwater fish farms. Inspection of coldwater fish
diseases developed because of an historic
emphasis by the U.S. Fish and Wildlife
Service on the management of trout and
salmon. Since then, warmwater fish have
remained out of the inspection spotlight
because of a widespread perception by farmers and regulators that disease risks associated with the transport of warmwater fish are
not significant. This widely held assumption
is not valid. A careful examination of the history of some warm water fish diseases provides ample evidence of disease spread.

Enteric septicemia of catfish (ESC) is
the most important disease in the catfish
industry. The disease occurred on an
Arkansas fish farm in 1969, but it was not
correctly diagnosed until 1978 when three
cases were reported. By 1985, the disease
was so widespread that diagnostic laboratories reported almost 4,000 cases. Another
example is Koi Herpes Virus (KHV). This
disease was imported to the U.S. with koi. It
spread slowly at first because water temperatures were not optimal. When spring came
and koi ponds warmed, valuable collections
of koi were wiped out all over the U.S.
Clearly, warmwater diseases have the potential to be just as devastating as those that
affect trout.

Preventing the Introduction
of New Diseases
The greatest disease risk facing Arkansas
fish producers is the introduction of new diseases into established farms. Possible mechanisms for disease introduction vary depending on the fish species involved, but those
below probably present the biggest hazard.
◗
◗
◗
◗

bringing infected fish onto the farm from
another fish farm or from the wild
transfer of equipment (seines, aerators,
and trucks) between farms
animal vectors, especially birds
using contaminated water

Farmers can avoid introducing new diseases by following procedures which block
these modes of disease transfer. A comprehensive biosecurity plan includes several
things. Potential sources of disease are new
fish brought onto a farm, such as wild fish,
fish from other farms, or fish returned to the
Continued on page 2
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Upcoming Events
Aquaculture/Fisheries Field Day
9 a.m. - noon, Oct. 3, 2002
UAPB Aquaculture Research Station.
Open to aquaculture and fisheries professionals. For more information look on the
web at:
http://www.uaex.edu/aqfi/Activities/Field
_Day.htm or call 870-543- 8123.
Fish Olympics
10:30 a.m. - 1 p.m., Oct. 4, 2002
UAPB Aquaculture Research Station. A
day of activities geared toward youth.
Schools from throughout Arkansas will
participate. Participants will be exposed
to some aquaculture and fisheries related
fun and see there is another field of occupations available to them upon graduation.
Visit the website at:
http://www.uaex.edu/aqfi/Activities/Olym
pics.htm for more information or call
870-543- 8123.
Planning Meetings for Arkansas
Aquaculture 2003
1 p.m., Sept. 24. County Extension
Office, Lake Village, Ark. For directions,
call 870-265-8055.
1 p.m,. Sept. 26. County Extension
Office, Lonoke, Ark. For directions,
call 501-676-3124.
Arkansas Aquaculture 2003
Jan. 30 - Feb. 1, 2003. Annual educational meetings. Jointly sponsored by the
Catfish Farmers of Arkansas and the
Arkansas Bait and Ornamental Fish
Growers Association. Austin Hotel, Hot
Springs, Ark. For registration information, contact Van Pennington at
501-328-5195 or Ronnie Anderson at
870-552-7506.
Fish Farming Trade Show
Feb. 7-8, 2003. Regional trade show and
conference. Washington County
Convention Center, Greenville, MS.
Sponsored by Catfish Farmers of
Arkansas, Catfish Farmers of Mississippi,
Alabama Catfish Producers and Louisiana
Catfish Farmers Association. Contact
Mike McCall, 601-714-5327.
Aquaculture America 2003
Feb. 18-21, 2003 (Trade Show, Feb. 1921). Kentucky International Convention
Center, Louisville, Kentucky. See
http://www.aquacultureamerica.org/Louis
ville/Pages/Louisville2003.html for more
information or call 760-432-4270.
Catfish Farmers of America Annual
Convention
Feb. 20-22, 2003. Hilton Sandestin
Resort, in Destin Florida. Contact
662-887-2699.

Continued from page 1

farm by a distributor. New fish should
be inspected for known diseases before
they are brought onto the farm. While
not practical with current catfish production practices, producers of other
species should quarantine new fish in
ponds or facilities which are separate
from the rest of the farm, and as far
away from existing brood stocks as possible. Quarantine new fish for at least
several weeks, under the full range of
spring or fall temperature fluctuations.
Quarantining fish in the winter for a disease that only occurs in warm water is
not useful. Keep minnows returned from
dealers separate from established fish
stocks.
Moving Equipment — Drying
kills many fish pathogens. When practical, trucks, seines and other equipment
used for fish from another facility or
from the wild should be rinsed (warm
soapy water is even better) and allowed
to dry before re-use. This is especially
critical for seines and trucks that have
been used to harvest or transport sick
fish. As a mechanism to transfer disease
from farm to farm, a wet mucus-laden
seine is almost as dangerous as the
transfer of infected fish.
Animal vectors — The most
important animal vectors for fish diseases are birds. Several species of fisheating birds carry life stages of parasites
(“grubs”) that infest fish. This risk can
be reduced by a bird control program
that uses the most effective legal means
to discourage birds from visiting farm
ponds. (Contact the animal control specialists from USDA Wildlife Services at
870-673-1121.) The same parasites that
travel in birds also have snails in their
life cycles so chemical or biological
control of snail populations is beneficial
in species where grubs are a problem.
There is also some evidence that birds
may be able to transmit bacteria or
viruses through their droppings. Birds
may also drop fish that they have
removed from one body of water into
another.

Contaminated water — The safest
water for fish production is water
pumped straight from a well to the
pond. However, concerns about declining water tables and pumping costs have
raised interest in re-using water and in
the use of water pumped from rivers.
Water recirculated within a farm from
pond to pond is not likely to be the
source of new pathogens but may enable
existing pathogens to build up larger
populations. River water may contain
new pathogens not present on the farm
and is the least desirable source of water
for fish production. If river water must
be used, it should be pumped through
the finest filter practical and aged in
fish-free ponds before use.

Preventing the
Establishment and Spread
of Disease
When populations of fish quit feeding, behave strangely or suffer significant mortality, submit samples to one of
the four University of Arkansas at Pine
Bluff (UAPB) Fish Disease Diagnostic
Laboratories. This is critical if the disease appears different than those previously experienced on the farm. Prevent
movement of fish, water or equipment
from the pond until a diagnosis is determined. If an exotic disease is found, the
infected fish should be treated or eradicated to prevent the spread of the disease. Careful adherence to this policy
has prevented the establishment of several potentially devastating exotic
diseases in Arkansas.

What Do You Do if You
Think Your Fish Have
a Virus?
Recently, Spring Viremia, an exotic
carp virus never before found in North
America, was found on a commercial
farm in North Carolina. This virus is
recognized in international animal
health agreements as one of great
Continued on page 3
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concern. Because of this special status, the U.S. was required to report
the outbreak to international authorities. Discovery of the virus has
caused a great deal of hardship for
the farm involved, but by having the
virus diagnosed and by calling in the
USDA-APHIS for help, the farmer
made it possible for the outbreak to
be contained and eventually eliminated. If the isolation had remained
undiagnosed and unreported, it would

have spread throughout the infected
farm, severely impacting production
for the long term. In addition, it
would have been spread to other
farms producing severe losses in cultured and wild minnows, koi, goldfish, and carp.
Not reporting the virus would
have made things worse, and in the
long run, it would still have been discovered elsewhere and traced back to
the original farm. It is important to
keep in mind that this carp virus outbreak is a special case and a special

Employment
of Foreign Workers
George Selden, Extension Fisheries Specialist

Many employers throughout the United States experience difficulty in finding employees. The situation has
been especially difficult for some Arkansas fish producers.
Work locations are rural, which limits the available manpower base. Fish ponds are habitat for snakes and other
animals that some workers refuse to work around.
Fortunately, the federal government permits employers to
bring in foreign workers on a temporary basis.
Employment based immigration involves a number of
agencies, including the Federal Department of Labor
(DOL), the Immigration and Naturalization Service (INS),
the State of Arkansas Employment Security Department
and the U.S. Department of State. The Department of
Labor certification programs that pertain to the aquaculture
industry are the H-2A Temporary Labor Certification
(Seasonal Agricultural) and the H-2B Temporary Labor
Certification (Non-agricultural). While there are some differences between the two programs, the process for obtaining workers is the same.
The first step in hiring a foreign worker is for an
employer to apply for a temporary labor certification with
the Department of Labor. Certification is designed to
ensure that admission of aliens will not adversely affect the
job opportunities, wages or working conditions of U.S.
workers. The employer must demonstrate that U.S. workers are not available, and that wages and working conditions meet regional standards. The employer will also need
to justify that the job is temporary or seasonal in nature.
Initially the employer files Form ETA 750 with the
local State Workforce Agency (SWA). While this form has
two parts, only Part A concerns the employer. After
reviewing the application, the State approves a 10-day job
order with the state agency. Then follows 10 days of adver-

virus. There are dozens of other fish
viruses that are found routinely in
fish and that have no reporting
requirements. There is no reason to
be concerned that by having your fish
checked for virus infection you are
setting yourself up to be the center of
an international fish disease incident.
As a fish producer, the only way to
protect your business and your
customers is correctly identify and
handle viral infections when they
occur.

tisement by the State. The employer must also agree to
engage in recruitment of U.S. workers, including newspaper and radio advertising in areas of the expected labor
supply. This is followed by a 10 to14 day period in which
the farmer waits for responses to the recruitment attempts.
As part of the application process, the SWA will advise
the employer on recruitment requirements, appropriateness
of the offered wages and working conditions, and refers
qualified candidates to the employer for interviews. The
employer must contact all referrals from the state and submit proof of contact. The best way to show proof is to provide a copy of the letter and also a copy of the delivery
receipt.
After the recruitment efforts have been completed, a
report is prepared summarizing the results. This report
includes the names and addresses of applicants, and lawful
reasons for not hiring the interviewees. If no workers have
been hired, the state then sends the application to the
Department of Labor. The application can spend up to 30
days with them before a ruling. While the applications
must be filed and received at least 45 calendar days before
the first date the worker is needed, it is better if the process
is started earlier.
The DOL regional certifying officer will grant certification if he/she finds that qualified persons in the U.S. are
not available and that the terms of employment will not
adversely affect the wages and working conditions of
workers in the U.S. Multiple openings of the same job and
rate of pay may be on the same application. The certification is issued to the employer, not the worker and is not
transferable from one employer to another or from one
worker to another.
The certification is valid for the period of employment
indicated on form ETA 750, but it will not exceed 364
days. The employer may apply for recertification twice,
but on each new application, the employer must justify the
Continued on page 4
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reason for the renewal request. No matter whether the
worker is an H2A or H2B, the maximum length of time the
worker can continuously stay in the U.S. is 10 months.
Once certification from the Department of Labor is
received, the employer uses it as support for his Visa petition filed with the INS. The Labor Certification
Determination and Form I-129 are submitted to the district
director. Form I-129 should be filed as soon as possible.
This should occur more than 45 days, but less than four
months prior to the first day the worker will be needed.
Workers may go unnamed on the petition if they are
unnamed on the labor certification. However, the total
number of aliens must be specified on the petition.
Multiple aliens may be included on the same petition if
they are on the same labor certification and will perform
the same duties, and apply for a visa at the same consulate
or if they do not need visas and will enter at the same port
of entry.
If the prospective worker is outside of the country,
after the INS has approved the I-129 and sent notice to the
consulate in the beneficiary’s country, the beneficiary must
file a visa application with the consulate. Some aliens may
be visa exempt. In those cases the I-129 approval notice is
sent to the port of entry where the beneficiary intends to
apply for admission. Visas are approved through the State
Department.
A visa does not guarantee entry into the U.S. The INS
has the authority to deny admission at the port of entry to
any applicant who is inadmissible under the INA
(Immigration and Nationality Act). At the port of entry,
INS officials issue Form I-94, Record of ArrivalDeparture, which notes the length of stay permitted.
When a H-2 worker is hired, an INS Form I-9 must be
completed and kept on file by the employer and be available for inspection by the INS. The form was developed
for verifying that persons are eligible to work in the U.S. It
must be retained for 3 years after the date the person
begins work or one year after the termination date,
whichever is later. Section 1 must be completed when the
employee begins work. Section 2 must be completed within three business days of the hire. If you have completed
the I-9, you can not be charged with a verification violation if the INS later discovers that the employee is not
authorized to work.
As mentioned above, there are some differences
between the two programs. There currently is an annual
cap of 66,000 visas for the H2B workers, but no such cap
exists for H2A workers. While there are no limits to the
number of H2A workers that can be hired, this number is
restricted by the amount of housing that can be provided.
The determination on which type of worker you qualify for
is made by the SWA. In general, if the foreign worker will

be working on a farm, you hire through the H2A program.
If the worker will be employed in non-farm or food processing work, you hire through the H2B program.
What must be provided to the foreign worker differs.
For an H-2A worker, the wages must be the same as they
would for U.S. workers. The hourly rate must also be at
least as high as the applicable Adverse Effect Wage Rate,
federal or state minimum wage or the applicable prevailing
hourly wage rate, whichever is higher. This is established
by the SWA using a prevailing wage survey. In Arkansas
that is $6.77. The employer must provide free, OSHA
approved, housing to all workers who are not reasonably
able to return to their residences the same day.
The employer must provide either three meals a day to
each worker, or furnish free and convenient cooking and
kitchen facilities for workers to prepare their own meals. If
meals are provided, the employer may charge for meals.
The amount of transportation payment shall be no less than
the most economical and reasonable similar common carrier transportation charges for the distances involved. After
the worker has completed 50 percent of the work contract
period, the employer must reimburse the worker for the
cost of transportation and subsistence from the place of
recruitment to the place of work if such costs were borne
by the worker. The employer must provide free transportation between the employer’s housing and worksite for any
worker who is provided housing. Upon completion of the
work contract, the employer must pay the costs of a workers subsistence and transportation back to the place of
recruitment.
The employer must also provide workers compensation insurance where it is required by state law. Proof of
insurance must be provided before certification is granted.
The workers must be paid at least twice monthly, and a
copy of the work contract provided to each worker.
H-2B workers do not get some of the benefits of housing, transportation, or workers compensation as H2A’s, but
typically the salary is higher. The work rules are set by the
state.
H-2 workers are entitled to bring along their dependents. Dependents are entitled to H-4 status. While they
can come into the country, they may not be employed
under the H-4 status.
Not surprisingly, the government requires that a fee be
included with the paperwork. The Department of Labor
requires payment of $100, plus $10 for each job opportunity certified, up to a maximum of $1000. The base fee due
the INS is $130.
The individual employer may file all of these forms
and paperwork, but there are also many attorneys and organizations that will act as an agent for the fish producer.
While the reorganization that is taking place at the INS
Continued on page 5
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may alter some aspects of obtaining a Visa, the most
important part of the process is the Department of Labor
certification. Without this certification, it is unlikely that
foreign workers can be legally obtained and employed.

Information and forms
can be obtained from:
State of Arkansas Employment Security Department
P.O Box 2981
Little Rock, AR 72203
501-682 3140 (Prevailing Wage)
501-682-3129 (H2A and H2B)
Department of Labor
http://www.ows.doleta.gov/foreign.asp
ALC Certification Officer
214-767-4989
Immigration and Naturalization Service
http://www.ins.usdoj.gov/graphics/index.htm
District office in New Orleans:
U.S. Department of Justice
Immigration and Naturalization Service
701 Loyola Avenue, Room T-8011
New Orleans, LA 70113

requirements and make sure that the correct dosage and
maximum number of applications per pond per year are
not exceeded. Diuron 80W / Nautilus Aquatic Herbicide
may be applied at a rate of 0.5 ounces of product per acre
foot (0.4 ounces a.i.) every seven (7) days but not to
exceed nine (9) applications per pond per year.
To use Diuron, applicators must have in their possession at the time of application, the Diuron 80W or Nautilus
Aquatic Herbicide Emergency Exemption Labeling. All
applicable directions, restrictions and precautions on the
EPA product label, the Section 18 Label, and the official
Section 18 notice must be followed.
Farmers using Diuron for off-flavor must report their
Diuron use to the Arkansas Plant Board. Reporting is
required by law and is critically important when I apply for
the Section 18 renewal each year. Copies of the Section 18
notice, labels (the same label as last year) and handy forms
for reporting Diuron use are available from the UAPB Fish
Disease laboratories – Lake Village, 870-265-8055; Pine
Bluff, 870-543-8137; Lonoke, 501-676-3124; or Newport,
870-512-7837. Many farmers have found Diuron very useful in controlling off-flavor, but be sure to carefully monitor oxygen levels following application.

Update on EPA and the
Effluent Limitation Guideline
Program for Aquaculture
Carole Engle, Director, UAPB Aquaculture/Fisheries Center

Address for mailing of Form 129:
USINS TSC
PO Box 852135
Mesquite, TX 75185-2135
For inquires on petition status
Business/Nonimmigrant Services:
Fax 214-767-7425
INS Office of Business Liason 800-357-2099
National Customer Service Center 800-375-5283

Approval of Diuron for OffFlavor is Seasonal
Andy Goodwin, Extension Aquaculture Pathologist

The section 18 Emergency exemption for the use of
Diuron to control off-flavor in commercial channel catfish
production was approved again for the 2002 growing
season.
Diuron is legal for use in Arkansas between June 19
and September 30, 2002. The two products covered under
the exemption are Diuron 80W (EPA Reg. #19713-274)
and Nautilus Aquatic Herbicide (EPA Reg. # 1812-362). It
is very important that farmers follow all of the label

The Environmental Protection Agency has nearly completed the proposed rule for aquaculture under their effluent limitation guidelines program. The proposed rule is
scheduled to appear in the Federal Register on August 14,
2002. Please send comments to the EPA. This is an important part of the rule-making process. If their proposed ruling is reasonable, then supportive comments will be valuable, and the reverse applies as well. There will be a twoyear period before the rule goes into effect.
The long version of the EPA economic survey was sent
out. Notices from EPA indicated that 350 questionnaires
were sent out, half to state and federal hatcheries and the
other half to private sector businesses. EPA intends to use
the survey results as a check on what they will propose in
August.
Many university scientists and industry trade representatives from the National Aquaculture Association, Catfish
Farmers of America and others continue to watch this rulemaking process and have supplied EPA with science and
research-based information related to aquaculture and discharges in an effort to reach a positive outcome.
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Feeding Baitfish Fry
Nathan Stone, Hugh Thomforde and David Heikes
Extension Aquaculture/Fisheries Specialists

tank culture of goldfish fry, the feeding rate for best feed
utilization was found to increase with water temperature,
increasing from 35 percent to 70 percent of initial body
weight per day as the temperature was increased from 68 F
to 82 F. In commercial ponds, fry are best fed to excess,
rather than on a percent of body weight basis, because feed
drifts away from the fry or is lost to bottom muds.
As fish grow, increase the feeding rate up to 5 to 10
pounds/acre/day after a month. Fry will quickly grow, and
by seven weeks a pond may contain 200 to 275
pounds/acre of fish (at a size of 500 to 1,000 fish per
pound). Feed meal for the first 5 to 6 weeks. Switch to
crumbled extruded feed after 4 to 6 weeks, and then to a
pelleted feed by 8 weeks.
Many farmers already feed fish in ponds with blowers.
However, on windy days, which occur frequently in
Arkansas in the spring, a lot of the meal blows away.
Because fry hang in a band around the pond edge for the
first few weeks of life, delivering prepared feed directly to
them will increase growth and survival. UAPB Extension
Aquaculture Specialist David Heikes has developed a
mealer that applies the feed in a band around the edge of
the pond. This mealer will be demonstrated at the October
3 Aquaculture Field Day at UAPB.

With the spawning season over for the year, it’s a good
time to evaluate baitfish fry survival and growth.
Hopefully it’s been a good year and you have ponds full of
new fish. If not, you may want to consider some pond
management changes.
What’s a normal survival rate? In a study conducted in
UAPB research ponds, survival from matted egg to juvenile size (called “peewee”, weighing 0.5-2 lb/1000 fish)
ranged from 9 percent to 47 percent and averaged 24 percent. The losses took place during the egg incubation and
fry stage. Research information on survival of hatchery fry
to juvenile size is limited and a current study at UAPB will
provide additional information. Major factors influencing
fry growth and survival are water quality (especially pH in
the first week), food availability, predators (such as some
copepods and insects) and abrupt temperature changes (as
when a cold front arrives). This article is about increasing
food availability for baitfish fry.
In nature, newly hatched golden shiner fry are found
along the shore in shallow water. As they grow they congregate in schools, and over time, move into deeper water.
Golden shiner fry feed on zooplankton which are sometimes free-swimming and sometimes attached to plants and
other surfaces in the pond. Evidence from commercial
farms suggests that golden shiner fry can thrive even in
ponds with relatively low numbers of zooplankters. Early
work at UAPB by Morrison and Burtle found that golden
shiner fry consume phytoplankton (algae). It is not known
if the fry can digest the algae as well, but it is a possible
explanation for the observations from commercial farms.
Work in Russia found that the young of two native
cyprinids (the same family as the golden shiner) were able
to utilize phytoplankton in the absence of zooplankton.
Nevertheless, golden shiner and goldfish fry are often
stocked at extremely high rates (as compared to the fry of
other fish species) up to 500,000 or 1,000,000/acre. At
Test version of mealer. The new version has a spring-loaded
such high densities, feeding baitfish fry with a prepared
boom.
diet is critically important to fry growth and survival. It has
been shown in a study on hybrid striped bass that fry with
access to more food grew faster and reacted more quickly
to simulated predator attacks.
Newly stocked baitfish fry benefit from being fed a
prepared feed in the form of a meal. Fry consume meal
directly; excess meal is eaten by zooplankton and also
serves as an organic fertilizer. Newly hatched golden shiner fry weigh about 1.2 milligrams, or 400,000 fish per
pound, so at 500,000 fish/acre, that is only a little over a
pound of fish per acre at stocking. A typical feeding rate is
2 to 5 pounds/acre/day, divided into two feedings a day. In

Continued on page 7
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Small amounts of meal are distributed along the entire
pond edge.
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A modified leaf blower is used to power the mealer.

Meal is an excellent feed for young fish. However, as
fish grow, the feeding rate increases so switch to larger
forms of feed - crumbles and then floating pellets. Large
amounts of meal causes water quality problems and a good
portion of the feed is wasted.
Have you ever thrown a pinch of meal into a glass of
clean water and watched? The following picture series
shows what happens minute by minute after a teaspoon of
meal is sprinkled on top of a cone of water. For comparison, the picture on the left was taken after almost all the
meal had settled to the bottom.
As you can see, about one-third of the meal (by volume) settles out of the water within 4 to 5 minutes. That
happens in production ponds as well. When fish are small
extra feed is beneficial and serves as fertilizer. However, as
fish become larger extra feed is no longer beneficial, and
leads to water quality problems.
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Mosquito Larvae Control
Biological Control
with Fathead Minnows
Hugh Thomforde, Nathan Stone, George Selden
Extension Aquaculture/Fisheries Specialists

Fathead minnows and other small fish
have been used for control of mosquito larvae
for more than 100 years. With the environmental awareness that now exists, larvae-eating fish
are an important mosquito control alternative to
pesticides. Although Gambusia have been used
by some mosquito control agencies, fathead
minnows are a better choice because they are
native to Arkansas, and because they are
extremely hardy. Fatheads are tolerant of low oxygen, and
high temperature and turbidity.
Many bodies of water already have sufficient natural
fish populations, so additional stocking may be unnecessary. Look carefully to see if fish or mosquito larvae are
present. If you see mosquito larvae but do not observe any

fish, and if you expect to maintain standing water for at
least a month, then it is worthwhile to stock fatheads.
Fatheads provide good control of mosquito larvae in
unused swimming pools, abandoned sewage lagoons, mine
pits, or other permanently flooded locations. Fatheads may
or may not provide adequate control of mosquito larvae in
swamps, ditches and woodland pools because they will not
survive during temporary dry periods.
Some mosquito larvae may survive if too
few fatheads were stocked, or if the body
of water is so full of plant life that fish cannot find the larvae. Check conditions periodically to determine that mosquito larvae are
under control.
Recommended stocking rates for fathead minnows are as follows: (a) large
bird bath - 12 fish, (b) swimming pool - 40 to 120 fish, (c)
stormwater pond - 1,100 fish per acre, (d) ditches of 1 to 2
yard width - 2 fish per linear yard, (e) mine pit - 2,800 fish
per acre, (f) swamp or woodland pool or sedimentation
pond - 1,100 fish per acre.

