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Aquacultural Economics Bibliography

JOHN VONDRUSKA'

ABSTRACT

This aquacultural economics bibliography includes recent published and some unpublished
United States and foreign literature (originally in or translated into English). Based upon U.S.
aquacultural activity and interests, the 262 entries are listed alphabetically within eight categories:
catfish, trout, salmon, oysters and other mollusks, shrimp and other crustaceans, other animal
species, seaweeds, and general. Included literature concerns production economics, methodology, de-
mand, supply, markets and marketing, institutions, constraints, state of the art, investment analysis,
data, and other subjects. Some entries are general, or primarily descriptive, or of primarily non-

economic content.

INTRODUCTION

Contents

The following discussion is intended to help users find
entries of interest. An author index follows the entries.
Entries are alphabetized by author name in eight
categories:

Catfish 1- 66 (also 176)
Trout 67- 81 (also 38, 51, 52,
176, 201)

Salmon 82- 97 (also 176)
Oysters and other

mollusks 98-120 (also 85, 176, 245)
Shrimp and other

crustaceans 121-144 (also 171, 176)
Other animal species 145-161
Seaweeds 162-169 (also 225)
General (not species

specific) 170-262

Enterprise budgets (tables or statements of revenue,
costs, and returns for a specified period of operation or
for a production cycle) are available for most of the plant
and animal species being cultured. These statements
vary in purpose, sophistication, and completeness.

Investment, optimizing, systems analysis, engineering
design, benefit cost, and other models have been applied
to aquaculture, including the following examples. Mange
and Thompson applied an investment decision model to
catfish farming. Pinchuk applied linear programing to
optimize fish culture production in the Donetsk region,
Russia. Engineering design and systems analysis models
have been applied to closed system oyster culture by
Costello, Marsh, and others. This bibliography includes
benefit cost analyses of salmon hatchery programs by

'Economic and Marketing Research Division, National Marine Fish-

eries Service, NOAA, Washington, DC 20235.

Bollman; Richards; and Wahle, Vreeland, and Lander.
Johnston and Allen, and Schuur, Allen, and Bottsford
discussed applications of computerized budget, systems,
and engineering design models to lobster culture. Shang
has applied net present value investment models to
prawns, baitfish, and eel in separate studies.

Market functions, problems, surveys, channel iden-
tification, and other marketing matters are the concern
of entries in this bibliography relating to catfish, trout,
pan-sized salmon, oysters, crawfish, baitfish, and other
fish.

Empirical demand relationships have been estimated
for products dependent on aquaculture. These products
vary in their degree of similarity to like or competing
products dependent on conventional capture (natural or
wild stock) fisheries. Miller and Nash, and Raulerson
and Trotter reported results for catfish. Agnello and
Donnelley, and Charbonneau provided simultaneous
equation results for oysters. Ffrench’s results relate to
seaweeds, and Shang’s to eels. The multination analysis
of all fishery products by Bell et al. included some cul-
tured products or fish.

Regional, natural resource, and/or economic develop-
ment in relation to aquaculture have been considered by
many authors in overview, prognostic, and analytical
reports involving different approaches and disciplines.
Among the treatments and approaches most familiar to
economists are those of Gates on less developed coun-
tries; Bell and Canterbery on technology tranfer; Landis
on technology assessment; and those relating to
traditions, adoptive or innovative behavior, and the
effects of social, political, and economic institutions in
oyster culture.

Some of the papers concerning the legal and in-
stitutional aspects of aquaculture are included in this
bibliography, for example, salmon—Manhnken, Novotny,
and Joyner; oysters—Matthieesen; general (not species
specific)—Cowan, Henry, Rutka, and Trimble.

Aquaculture and pollution pose a variety of problems.
Odum analyzed the relationships and effects. Revenue,
cost, and return figures for various systems are provided



by Allen, Conversano, and Colwell; Bond et al.; Palmer;
Smith and Huguenin; Welsh; and Yee. Kildow and
Huguenin examined broader legal, social, political, and
economic considerations, including consumer acceptance
and marketing strategies in relation to produced goods
and services. Also, see entry 173.

Many writers discussed the risks of aquaculture, and
Webber’s treatment is the most complete. Secretan dis-
cussed risk management as part of an insurance program
for an aquacultural enterprise.

Some papers included in this bibliography relate
primarily to the outlook, problems, constraints, develop-
ment rationale, and biological and technical aspects of
aquaculture. A few papers and reports are included
because they provide data on production, acreage, con-
sumption, and other variables. Bibliographies relating to
trout (Meade), to biology of most species (in books by
Bardach, Ryther, and McLatney; Iversen; Hammack's
bibliography), and to economic evaluations of shellfish
aquaculture (Johnston and Collingsworth) may be help-
ful to some users of this bibliography.

Sources

Several sources of literature were used. Requests were
sent to various individuals and institutions. Recent
issues of periodicals were searched, for example, The
Commercial Fish Farmer and Aquaculture News (and
predecessor periodicals), Aquaculture, Marine Fisheries
Abstracts (formerly Commercial Fisheries Abstracts),
and Aquatic Sciences & Fisheries Abstracts (and
predecessors, cited as ASFA). In addition, certain
computer-access data bases were examined. Listed in
order of usefulness and fruitfulness for this bibliography
they are: National Technical Information Service
(NTIS), Selected Water Resource Abstracts (SWRA),
Aquaculture (AQ, to which this bibliography's entries
are now added), and the National Agricultural Library
(CAIN), all of which are accessible on the NOAA
Oceanic and Atmospheric Scientific System (OASIS).
For foreign literature, the National Marine Fisheries Ser-
vice (NMFS, formerly Bureau of Commerical Fisheries,
BCF) Office of International Fisheries library files of in-
dex cards were searched to obtain possible entries. As ap-
propriate, more specific addresses and information are
given for some sources to assist the user in obtaining
cited literature.

This bibliography could be revised in several ways. It
is based on a nonexhaustive literature search, and the

germane literature is growing. The author would ap-
preciate receiving reports and papers to include in a
possible revised version of the bibliography and to help
answer inquiries. These reports and papers, along with
any comments or suggestions, may be sent to:

Dr. John Vondruska

Economic and Marketing Research Division (F24)
National Marine Fisheries Service

Washington, D.C. 20235

Obtaining Cited Literature

It is suggested that users interested in obtaining
literature cited in this bibliography work through a uni-
versity, research institution, or other library familiar
with or able to obtain fishery literature. Generally,
neither the author nor NMFS have cited items for dis-
tribution or loan. If a citation indicates that a copy of a
translation may be obtained on loan from NMFS, please
write to:

Language Services Division

Office of International Fisheries

National Marine Fisheries Service, NOAA
U.S. Department of Commerce
Washington, DC 20235

Single copies of unpublished items may be obtained
from the author if not available elsewhere (address
above).

Items specified with an NTIS number may be ob-
tained at current prices from:

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

Certain published NMFS literature, such as reprints
of articles appearing in the Marine Fisheries Review
(formerly the Commercial Fisheries Review), may be ob-
tained, while limited supplies last, from:

Services Branch (D825)

Library and Information Services Division
Environmental Science Information Center, NOAA
U.S. Department of Commerce

Washington, DC 20235



CATFISH

001

Adraan, d. L.: MeCoy, E. W.

197 1=

Costs and returns of commercial catfish production in Alabama.
Auburn Univ., Agri. cxp. Sta., Bull. 421, 23 pp.

The primary objectives of the study were +to evaluate inputs,
costs, and returns, and to determine the optimum size for
commercial catfish operations in Alabama. A purposive sample of
58 growers was obtained. Grouped data are shown for small (under
5 acres), middle sized (5 to 10 acres) and large operations (over
10 acres) . Data for - the following variables are itemized:
investment, labor, annual costs (variable, fixed, other, and
total), gross receipts, and returns (to various owned factor
combinations and as a percentage of investment) . The data did
nct permit determination of the optimum size of operation, but
economies of scale with respect to acreage are shown in tables
and in a regression of cost per acre on firm acreage.
Concomitantly, returns increased. The analysis also considers
other comparisons and aspects of the industry.

Subject descriptors:

Catfish; revenue; costs; returns; economies of scale; sample
data.

002

Adrian, Jd. L.: McCoy, E. W.

1972.

Experience and location as factors influencing income from
commercial catfish enterprises.

Auburn Univ., Agri. Exp..Sta., Bull. 437, 28 pp.

Growth of catfish farming began in Alabama in 1967, but supply-
demand conditions soon reduced prices. Disease and oxyden
deficiency reduced yields. Experienced producers were found to
receive 6 cents more per pound of catfish, their output was 100
pounds more per acre, and their net returns were about $100 per
acre. Efficient wuse of resources and maximum production
increased net returns. Commercial production in the central part
of the State allowed some cost reduction, apparently because of
concentration of growers.

Subject descriptors:

Catfish; enterprise comparison.

003

Anonymous.

1974 .

Catfish farm production survey, 1973.

U.S. Dep. Commer., Natl. Mar. Fish. Serv. (Room 147, Post Office

and Courts Building, Little Rock, Arkansas 72201), mimeographed,

3 pps

Results of a 1973 survey of <catfish farming by the Soil



Conservation Service are reported, including information on
acreage, production and disposition. Pond acreage totaled 54,633
acres, and 47.95 million pounds were harvested from 29,942 acres.
Adding production from raceways, cages and tanks, 1.86 million
pounds, brought the total to 49.81 million pounds valued at
$26.19 million. Disposition data from a fewer number of States
indicates that 32% went to processors, 24% went to local
retailers, 31% went to live haulers, and 13% went to pay lakes,
of which the last two categories are thought to represent the
recreational market.

Subject descriptors:

Catfish; survey data.

004

Anonymous.

1973

Catfish farming risky, larger farms more profitable, study shows.
Amer. Fish Farmer World Aquacult. News 4(3): 9.

Results of a study are summarized. (See annotation under Carroll
Garner.)

Subject descriptors:

Catfish; revenue; costs; returns; economies of scale; sensitivity
analysis.

005

Anonymous.

197 1.

The catfish industry--1971: an economist leads a seminar
discussion.

Amer. Fish Farmer World Aquacult. News 2(4): 12-14, 27.

This article is based on a seminar in which J. E. Greenfield,
Regional Economist for the Southeast Region of National Marine
Fisheries Service, was the principal speaker. Among the items of
economic interest is a discussion of the break-even cost for
Delta farmers (28 cents per pound). The 1971 net price paid,
however, at the farm level was 26 cents per pound of catfish
selds. Raceway culture, water temperature, imported catfish vs.
domestic catfish competition, and disease treatment are discussed
in a question and answer session. The market for catfish 1is
in the food service area.

Subject descriptors:

Catfish; marketing.

006
Anonymous.
1970.

Catfish profit potential: $179 per acre.
Fish Farming Ind. 1(1): 12,

This article 1is based on comments made by Mark Lupher,



Greenville, Miss., catfish farmer, to the Convention of the
Catfish Farmers of America. Contrary to some statements of cost,
Lupher counts interest on 1land, construction, and eduipment
investments, as well as interest on working capital before
computing net profit. Per acre revenue, cost, and net profit
data are presented for three rates of output (1,000, 1,500, and
2,000 pounds of catfish per acre), with <cost variations among
them being due to differences in feed, fingerlings, and hauling -
expenses. Various expense items are discussed, including factors
that could cause revenue, costs, and returns to depart from the
amounts shown. The data are based on Lupher's operation and
others with which he is familiar.

Subject descriptors:

Catfish; revenue; costs; returns.

007

Anonymous.

1973.

Cost-returns--catfish food production (40 acre operation).

U.5. Dep. Agri., Soil Conserv. Serv., unpubl. table, 2 pp.
Gbtain Efrom Mayo Martin, Ext. Biologist, Bur. Sport Fish.
wWildlife, Fish Farming Exp. Sta., P. O. Box 860, Stuttgart, Ak
T2160.

Initial investment costs, annual costs and returns, computational
assumptions, and other data are given for a U40-acre operation
(with four 1-acre and four 7-acre ponds). Gross returns and net
returns to land and management, average net return per acre, and
production costs per pound are given for three levels of output
(1,500, 1,200, and 2,000 pounds per acre).

Subject descriptors:

Catfish; revenue; costs; returns.

008

Anonymous.

1976,

Catfish farming--how to make it profitable.

Commercial Fish Farmer Aquacult. News 2(3): 9-15.

This article presents comments made by four farm operators at the
workshop on the economics of <catfish farming at the annual
convention of the Catfish Farmers of America, February 4-7, 1976,
Bilexi, Miss. Various cost, technique, management and other
information is provided for the four operations. One operator
indicated that catfish farming is less subject to uncontrollable
factors (such as weather) than such land-based <crops as wheat,
beans and cotton.

Subject descriptors:

Catfish; costs; returns; techniques.



009

Anonymous.

1971.

Culcat Corporation: an investment study and analysis.

Bradley Univ., Peoria, Ill., Dep. Ind. Eng., Eng. Adm. Class of
1971. Obtain copies from Steve Maple, Culcat Proj. Chairman,
3334 W. Wilshire Dr., Peoria Ill., 61614 ($10 per copy), 169 pp.
This report is a class project prepared to fulfill requirements
of the engineering administration graduate program, Bradley
University. It includes chapters on administration, marketing,
finance, plantsite location, manufacturiang operations,
technological and biological reference information, and
bibliography, all as related to the formation of a hypothetical
catfish-producing business. A differentiated product; sales
promotion, cost, and forecasts; and the U.S. market situation are
discussed. Five years of costs and returns (by month) and a
break-even diagram are shown for the firm. Among the factors
considered (with data) to demonstrate the rationale for plant
location were utility, labor, tax, government assistance,
transportation, and other costs; amenities; and locations of
markets and supplies. The chapter on operations includes plans,
operating data, item costs, and a cost-summary table for four
sizes of plant, with growing, feeding, harvesting, and processing
costs separated.

Subject descriptors:

Catfish; revenue; costs; returns; marketing; forecasts;
technology; techniques; biology; processing.

010

Anonymous.

1969.

Proceedings, Commercial Fish Farming Conference, Jan. 27-28,
1969, Athens, Ga.

Univ. Ga., Coop. Ext. Serv. and Inst. Community Area Dev., 85 pp.
Some of the papers are annotated separately. Topics 1nclude:
overview, pond construction and water use, cultural practices
(growth of fingerlings and food fish, disease and parasite
centrol, growth response to feed, harvesting), processing,

marketing, profit potential, and economic characteristics and
potential.

Subject descriptors:

Catfish; biology; techniques; faclilitlies; processing; marketing;
cutlook.

011

Anonymous.

1971.

Proceedings, First Annual Kerr Foundation Fi sh Farming
Conference, Feb. 26, 1971, Poteau, Okla.

Kerr Foundation, Poteau, Okla., 41 pp.

Presentations by speakers and panelists are compiled. Topics




include: fish pond construction, water quality and quantity,
fingerling production, cage culture, culture from fingerlings to
food fish, diseases and parasites, marketing, fish pond biology,
and aquatic vegetation control. Briefly, items of economic
interest include some comparisons of production methods, factor
usage, and costs.

Subject descriptors:

Catfish; techniques; methods; biology; marketing; costs.

012

Anonymous.

1972.

Proceedings, Second Annual Kerr Foundation Fish Farming
Conference, March 10, 1972, Poteau, Okla.

Kerr Foundation, Poteau, Okla., 55 pp.

Various aspects of catfish farming are discussed in five
presentations, panel discussions, and question and answer
sessions. Topics include basic aspects of <catfish nutrition,
recognition and treatment of the common catfish diseases, catfish
marketing problems, cage <culture of channel catfish (including
costs), and economics of production in ponds. Briefly, the
economic concerns were: supply and demand of various catfish
species, consumer preferences, production and investment costs,
depreciation, interest rates, net profit and risk in investment.
An article by Collins is separately annotated in this
bibliography.

Subject descriptors:

Catfish; biology; methods; marketing; costs; returns; [risks;
techniques.

013

Anonymous.

1971.

Producing and marketing catfish in the Tennessee Valley.
Conference Proceedings, June 30-July 1, 1971, Knoxville, Tenn.,
el sdapeoinll . ¥=-38, 96 pp.

Several of the papers include tables and discussion on production
costs using different methods (ponds, raceways and cages) of
farming. Marketing is considered at several stages, as well as
in terms of product form. Other topics include: financing,
nutrition, disease, new and needed developments, and factors for
frospective investors and managers to consider. The focus of the
conference was on private catfish farming, with only 1incidental
recognition being given to sport and commercial fishing from
public waters.

Subject descriptors:

Gatfish; costs; returns; marketing,; financing; general
description.

-]




014

Anonymous.

1972.

Raceways versus ponds: how they compare costwise, profitwise.
Fish Farming Ind. 3(1): 12-13.

Summarized are results of a Georgia study (by &£. Evan Brown and
Jerry L. Chesness, University of Georgia; Samuel k. Chapman,
Soil Conservation Service). Hypothetical 1970 investment costs,
annual costs and returns, computational assumptions, and other
information are given to compare ponds and raceways for raising
catfish. The comparison 1is based on four 5-acre ponds and one
20-segment raceway, both operations producing 114,000 pounds per
year. Three output prices (all in excess of average costs for
both methods, about $0.28/lb.) are used to show the effect on
gross returns and net returns to management, holding costs
constant. Feed and fingerlings are the major cost items for both
methods and they are both higher for raceways, offsetting the
advantage raceways have in lower initial investment cost, lower
pumping costs, and lower havesting costs.

Subject descriptors:

Catfish; revenue; costs; returns; method comparison.

015

Anonymous.

1970.

Report to the fish farmers (the status of warmwater fish farming
and progress in fish farming research).

U. S. Dep. Inter., Bur. Sport Fish. Wildl., Resour. Publ. 83,
124 pp.

This report is essentially similar to Second report to fish
farmers, annotated under Meyer, Fred P. and others.

Subject descriptors:

Catfish; general description.

016

Anonymous.

1972.

A statistical reporting system for the catfish farming industry,
methodology and 1970 results.

Univ. Ark., Ind. Res. Ext. Cent., and:' Dep. LAGEZS ECORL ENUE NS
Seciol. (subcontractor), Econ. Dev. Adm., Tech. Assist. Proj.
Rep. 99-6-09044-2, 233 pp.

The report gives information that was collected to develop and
test the proposed system. This information relates to various
aspects of farming, processing, marketing, and sources of
supplies; for example, data on farm-pond acreage, production (for
food and for fingerlings), operators, cages and raceways, market
outlet (processor, retailer, and live-hauler), supply source, and
disposition.

Subject descriptors:

Catfish; production data; processing; marketing; methods;
markets; acreage data.



017

Anonymous.

1972,

What's ahead for catfish.

Fish Farming Ind. 3(3): 10-12.

The article presents some of the comments made by Tennessee
Valley Authority (TVA) economist, Carl Madewell, to fish
producers. Growth in demand for catfish is discussed, along with -
advantages to marketers and producers. Data on estimated
production indicate an increase from 0.3 million pounds worth
$0.1 million in 1960 to 54 million pounds worth $18.9 million in
1970. Estimated itemized cost and return information is shown
for three kinds of farming operations: catfish in ponds (40-acre
farm with 80,000 pounds of output annually), and catfish or trout
in raceways (200,000 pounds of output annually). In a comparison
of catfish pond and raceway operations, feed accounts for about
40% and 47% of the annual cost, respectively; fingerlings, 21%
and 19%; and annual investment costs (amortized capital costs),
18.5% and 9%. Under the specified assumptions, cost per pound
(round or whole weight basis) for both systems came to about 34
cents, and a survey of actual farm operations in the TVA area
revealed costs in the 24- to 71-cent range, with more than half
of the operators achieving a cost of 31 cents per pound or less.
Sub-ject descriptors:

Catfish; production data; revenue; costs; returns; met hod
comparison.

018

Ayers, James W.

$97 1%

Marketing problems demand production efficiency and sales

Fromotion (The catfish market: problems and promise).

Amer. Fish Farmer World Aquacult. News 2(4): 10, 16-17.

Several ways of improving catfish production and market approach
are discussed. The growth of catfish farming from more than 250
acres of water devoted to catfish culture in 1960 to more than
250,000 acres in 1971 is cited.: The price per pound of catfish
delivered to a processing plant is about 30 cents while the cost
of processing the catfish is 65 cents. There are also brokerage
fees, transportation costs, and markups at the retail level.
Efficiency in producing, harvesting, transporting, and marketing
of the finished product is stressed. Causes for most catfish
processing plants operating at a loss include high expenses for
operation and overhead, high cost of raw materials, excess labor
Costs, unnecessary mechanical breakdowns, and excess waste of raw
materials (catfish).

Subject descriptors:

Catfish; marketing.



019

Bartonek, Frank A.

1972

Catfish farming.

Amer. Fish Farmer World Aquacult. News 3(8): 4-7. (Reprinted
from Farmland News.)

Information on the development of catfish farming, farming
methods, and some individual operations is provided on the basis
of the reporter's visits and interviews. Business risks include
poor management (said to be responsible for as high as 80% of the
catfish business failures), lack of technical know how, absentee
rather than on-farm owner (manager), location, operation omn too
large a scale when a pond is being tried and experience is being
gained, and other risks associated with an industry in the early
stages of development. Discussed briefly are historical
developments, feeds, yield variations (1,000 pounds of fish per
acre of pond for new growers and 2,000 pounds per acre for
experienced growers), feed conversion ratios, research by various
individuals and institutions, laws, and other matters.

Subject descriptors:

Catfish; risks; history.

020

Billy, Thomas J.

1973.

Pond-grown catfish in the United States: present situation and
future opportunities.

Paper presented to the FAO Technical Conference on Fishery
Products, Dec. 4-11, 1973, Tokyo. FAO, FII: PP/73/E-33, 13 pp.
Industry development, activity from farm to consumer,
organization, products, markets, and problems are described
briefly. Among the factors accounting for development of a
pond-grown catfish industry are stability of wild catfish output,
the established product market, adaptability of catfish to
culture, timely Federal Government R&D, the abundance of low-cost
freshwater in the U.S. south-central region, and available
surplus agricultural 1land for pond sites. Key farm management
problem areas are ponds, fingerlings, production limits (growing
season, feeds, etc.), diseases, parasites, and harvesting. A
schema or flow chart shows processing and marketing steps. The
industry faces several problems in the future.

Subject descriptors:

Catfish; processing; marketing; technology; general description;
industry development.

021

Billy, Thomas J.

1969.

Processing pond-raised catfish.

Proceedings, Fish Farming Conference, Jan. 27-28, 1969, Athens,
Ga. Inive Gae, CoopanEX e Serv., Inst. Community Area Dev.,
pp. 42-48.

10



This paper indicates the general considerations involved in
moving farm-reared catfisan from the pond to and through a
processing plant for distribution to market. Each step along the
way is discussed in general terms. Particular emphasis is placed
on the special considerations and interrelations between the
various operations, and on proper design, layout, and equipping
of a processing plant. The 1lowering of costs of production,
Frocessing, and marketing is one of the major limiting factors to-
the continued orderly development of the processing sector of the
industry.

Subject descriptors:

Catfish; technology; processing; general description.

022

Brown, E. Evan; Holemo, Fred J.; Hudson, Horace.

973,

What the Georgia fee fishing survey reveals.

Fish Farming Ind. 4(3): 10, 12 and 13.

Initial results of a 1972 survey of 23 Georgia catfish fee
fishing operators are reported, along with the discussion of
certain factors necessary to the success of such business. Among
these factors are pond site selection, pond and structure design,
water quality and quantity, fish culture, species selection,
feeding, fertilization, and control of predators and disease.
Itemized sample budget data are given for revenue, costs and
returns, including survey average and range data for certain
items of expense. On the average, fishout pond operators were
open for business 200 days per year. Income came from fees only,
not from sales of sundries and tackle, which proved unprofitable.
After deducting variable and fixed expenses, including interest
on 1investment, the net returns to family labor and management
averaged $2,003 per acre.

Subject descriptors:

Catfish; recreation; fee fishing; survey data; revenue; costs;
returns.

023

BEOWN . /Bi. Evan: LaPlante, M. G.: Covey, L. H.

1969.

A synopsis of catfish farming.

Univ. Ga., Coll. Agri. Exp. Sta., Res. Bull. 69, 50 pp. .
Contents: spawning and hatching, chemical control of diseases
and parasites, pond construction and water quality control,
feeding, harvesting, marketing, expected costs and returns of
channel catfish farming, summary and observatiaons, and literature
cited. Market outlets for commercial growers include: live fish
(for pay-lake operators), now the presently highest priced and
dominant market; 1local markets, wupon which small operators
depend; and volume food-fish markets. Gross and net returns per
acre for various fish and agronomic field crops are cited (19¢6,
Arkansas data). Itemized investment and annual costs, and annual

11




returns are shown and discussed. The effects of two feed
conversion ratios (1.87:1 and 2.0:1) and two séts of assumptions
are indicated, along with the effects of different product prices
(range: 25 cents to 65 cents/lb.) on net returns. Organized
catfish markets are lacking, investment costs are substantial,
risks are many, industry expansion seems likely, if improved
cultural practices are adopted, and research by several
government agencies has helped to overcome problenms.

Subject descriptors:

Catfish; general description; revenue; costs; returns; outlook;
markets.

024

Buettner, Howard J.

197 2.

Fish farming in twelve south central states (species, acreage and
number of farmers).

Natl. Mar. Fish. Serv., Current Fish. Stat. No. 6038, 20 pp.
Results of a 1969 survey of fish farmers in 12 states are
reported. Of 1241 respondents engaged in fish farming on 75,413
acres, 804 were growing adult catfish (on 30,330 acres), U429 were
growing fingerling catfish (on 6,782 acres) and 292 were growing
minnows (on 26,866 acres). Some 23 aquatic fauna were reported
as being grown.

Subject descriptors:

Survey data.

025

Collins, Charles M.

1972

Cage culture of channel catfish (1971 experiment) .

Paper presented to the Fourth Annual Convention of the Catfish
Farmers of America, February 3-5, 1972, Dallas, Tex. Kerr
Foundation, Inc., 23 pp.

An experiment was conducted to assess the commercial feasibility
of cage «culture of channel catfish, and the report contains
itemized data and discussion on production, biological and
environmental factors, costs, and returns. Stuay objectives
related to determination of fingerling size to reach food fish
size 1n one growing season, Sstocking rate, suitability of two
types of foods, and economic potential. Certain functional
relations are reported, namely: profit increased with the size
and rate of fingerlings stocked; total cost per pound of output
decreased as stocking rate increased, as did average weight gain,
although total weight gain decreased. Some comparisons and
problems with commerical operations are discussed.

Subject descriptors:

Catfish; cage culture; method evaluation; revenue; costs;
returns; experiment.
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026

Davis, James T.; Hughes, Janice S.

1970.

Channel catfish farming in Louisiana.

Baton Rouge, La. Wild Life Fish. Comm., Wildl. Educ. Bull. 98,
48 pp.

This bulletin is intended as a practical guide to supply the
basic facts and principles necessary to start a commercial
catfish farm. Contents include location selection, pond
construction and techniques (fingerlings, spawning and hatching,
pond fertilizers, feeds and feeding, harvesting, holding, hauling
and marketing) . Costs of various items are mentioned, and one
section includes an estimate of «capital costs, and annual
expenses and annual income on a per acre basis.

Subject descriptors:

Catfish; general description.

027

Donahue, John R.

nieday, s crea. 19i67.

The United States catfish market.

U.S. Dep. Inter., Bur. Commer. Fish., processed, 11 pp.

Natural catfish production and marketing problems are discussed,
and the prospects for an expanded farm-cultured catfish market
are suggested, if problems of erratic supplies, rising retail
prices, and 1inconsistent quality could be overcome. Several
species of fish (freshwater, saltwater, and brackish water) of
varying gquality have been marketed as "catfish,'" with freshwater
channel catfish generally being highest 1in quality and price.
Markets have been mainly in producing areas, yet there is
variation in product form, price, preferences, and price
flexibility.

Subject descriptors:

Catfish; markets; marketing.

028

FEord, . Ecwin C.

1969

Potential of pond farm production. )
Proceedings, Commercial Fish Farming Conference, Jan. 21~28,
1969, Athens, Ga., Univ. Ga., Coop. Ext. Serv. and Inst.
Community Area Dev., pp. 77-78. .
Factors to consider in evaluating the potential for cattish
businesses and industry expansion are (1) the industry 1s new,
with profits for entrepreneurial risk and with bu;iness. failure
expected for the same reasons as in other 1ndustrle$ (Lnexperi-
ence and incompetence); (2) farm growth cannot be isolated f;om
other functions, if consumption is to be increased; (3) guallpy
of cultured fish must be maintained as a means of product identi-
fication (and separation from natural-stock catfish, which sells
at lower prices); and (4) supplies must be adequate to satisfy

13




market demand through time and during the year.
Subject descriptors: -
Catfish; problems; outlook.

029

Foster, Thomas H.; Waldrop, John E.

1912,

Cost-size relationships in the production of pond-raised catfish
for food.

Miss. State Univ., Agri. Forestry Exp. Sta., Bull. 792, 69 pp.
Itemized costs and returns are provided for six farm situations,
based on six sizes of ponds (5, 10, 20, 40, 80, and 160 acres) on
160 acres of land, and based on specified methodology, assump-
tions, and detailed supporting data. Input-output coefficients
were synthesized on the basis of information from several
sources, and factor prices wWere applied to estimate costs.
Investment, cost, and return data are summarized in tables and
one figure (which shows per-pound average total, operating and
ownership costs as a function of pond size). Sensitivity anal-
ysis results indicate separately the effects of changes in
fingerling and food costs on average cost of output, and of
changes 1in output price on various measures of net income. Farm
situation III (20-acre ponds) had the lowest average cost of
output and highest net return, but no substantial net return
differences occurred among farm situations III, IV, and V. The
arpendix provides detailed tables and discussion on input usage,
labor time requirements, equipment and capital costs, pond
design, and other variables.

Subject descriptors:

Catfish; revenue; costs; returns; economies of scale; sensitivity
analysis.

030

Garner, Carroll R.; Halbrook, W. A.

962

Catfish production in Southeastern Arkansas: estimated

investment requirements, costs and returns, for two sizes of
farms.

Univ. Ark., Agri. Exp. Sta., Div. Agri., Rep. ‘Sere 2035 2} PP
Estimates were made of investment costs, and annual costs and
returns for a U40-acre farm with a 33-acre pond and a 160-acre
farm with four 33-acre ponds. The data used were based on farm
surveys, specified assumptions, and other information. Using
itemized budgets, the costs and returns are compared for the two
sizes of farms and economies of scale are shown. The effects of
five price levels and six production levels are shown,
demonstrating some aspects of risk.

Subject descriptors:

Catfish; revenue; costs; returns; economies of scale; sensitivity
analysis.
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031

Gray, D. LeRoy.

1870,

How to make a success in the fee fishing business.

Fish Farming Ind. 1(1): 28-31.

Growing demand for recreational fishing and prices in excess of
those offered by processors are among the reasons a fish farmer
may feel an initial interest in fee fishing operations. However, '
there are several factors necessary to a successful, profitable

fee _ fishing business. Among these are location, customer
amenities, aesthetic appearance, fishing quality, promotion
(advertizing, contests, prizes), complementary goods and

services, species mix, pond shape, pond size, stocking rates, and
ability of the operator to handle certain problems. The operator
must be able to meet customer demands. Liability insurance is a
must. Labor may be a problem. Fish culture itself poses several
problems. For reasons of fishing quality several species are
suggested for consideration, with the selection depending on the
local situation.

Subject descriptors:

Catfish; fee fishing; recreation; general description.

032

Greenfield, J. E.

1970.

Catfish marketing, 1970.

Catfish Farmer 2(3): 37-44.

Market functions, development, and problems are discussed.
Marketing is the major barrier to continued, orderly growth of
the catfish industry. Results of two surveys are reported
briefly, one involving about 780 restaurants in the Midwest and
South with respect to catfish, and the second involving some 1500
housewives who kept daily records of food purchases. Preliminary
data for the second survey indicate income, racial, and regional
characteristics for catfish consumers in 1969. In contrast, the
restaurant survey indicated no significant seasonal, age, oL
racial patterns to catfish consumption in conventional, family-
style restaurants. Restaurant managers' experience with catfish
are among the other survey results discussed. Survey results and
other information are related to market development and oppor-
tunities. Catfish supply factors are also discussed, for exam-
ple, the declining importance of wild production, imports as a
source of competition, the effects of possible changes in tech-
nology (such as the use of raceways or cages in place of ponds,
or the use of powerplant thermal effluent), and large-market re-
quirements of uniform high-quality, specification-complying prod-
uct flows.

Subject descriptors:

Catfish; marketing; demand; consumption.
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033

Greenfield, J. E.

1970.

Economic and business dimensions of the catfish farming industry
(revised) .

U. S. Bur. Commer. Fish., Ann Arbor, Mich., 38 pp.

Major headings include industry structure, production,
processing, and marketing; the first two are emphasized.
Discussed are production (farm) capital structure; operating
performance (for three growing periods, 2 operations, average
management); return on investment (ROI), sensitivity for the two
operations for three "levels" of land value, growing period
length, fingerling cost, harvesting cost and stocking rate; the
effect of superior management; and the sensitivities of profit
per acre and ROI to 11 output prices (24-44 cents per pound).
Processing costs, industry value added, marketing, processing
output and overall sales, and other aspects of the 1industry are
discussed.

Subject descriptors:

Catfrsh: revenue; costs; returns; sensitivity analysis;
processing; marketing; survey data.

034

Greenfield, J. E.

1970.

How much profit in pond culture?

Fish Farming Ind. 1(1): 32-35 and 44.

This article 1is based on Greenfield's report, Economic and
business dimensions of the catfish farming industry, which is
annotated separately.

Subject descriptors:

Catfish; revenue; costs; returns.

035

Greenfield, J. E.

1970.

1970 profile of the catfish market.

Fish Farming Ind. 1(2): 18, 19, and 25.

Marketing is a major problem facing the <catfish 1industry for

several reasons. Catfish 1is produced largely by crop farmers
with little experience in specialized product markets and they
don't wunderstand marketing functions. Other reasons include

demand and market character, difficulty in establishing brand
preferences, and lack of preference for catfish as a species in
regions of the country where per capita consumption of fish 1is

highest. Results of two 1969 surveys financed by the Bureau of
Commercial Fisheries are also reported briefly. One survey
concerned 780 restaurant managers in the South and Midwest to
determine their experience with catfish. The second survey

concerned 1,500 housewives who kept daily diaries of food
purchases; it showed per capita consumption of fish products by

16



income group, region and race, and data for catfish.
Subject descriptors:
Catfish; markets; marketing; survey data.

036

Greenfield, J. E.

1969.

Some economic characteristics of pond-raised catfish enterprises
(revised).

U.S. Dep. Commer., Natl. Mar. Fish. Serv., Econ. Mark. Res. Div.,
unpubl. manuscr., 19 pp.

Using information for the Mississippi Delta production region
(Arkansas, Louisiana, and Mississippi), the author discusses
capital costs, and how profits, costs and return on investment
are sensitive to changes in the 1length of growing period,
fingerling costs, harvesting costs, stocking rates, management
level, prices, and selected combinations of these factors.
Subject descriptors:

Catfish; revenue; costsls returns; sensitivity analysis;
Erocessing; marketing.

037

Greenfield, J. E.

1959

Some economic characteristics of pond-raised catfish enterprises.
Proceedings, Conference on Commercial Fish Farming, Jan. 28-29,
1969, Athens, Ga., Univ. Ga., Coop. Ext. | Serv. and. Insts
Community Area Dev., pp 67-76.

Using information for the Mississippi Delta production region
(Arkansas, Louisiana and Mississippi), the author discusses
capital costs, and how profits, costs and return on investment
are sensitive to changes in length of growing period, <fingerling
costs, harvesting costs, stocking rates, management level,
prices, and selected combinations of these factors.

Subject descriptors:

EattFalsh's revenue; costs; returns; sensitivity analysis;
processing; marketing.

038

Grizzell, Roy A., Jr.

197 2

All you want to know about the fee fishing business "but were

afraid to ask".

Fish Farming Ind. 3(3): 14-17.

Information is provided on U.S. catfish and trout fee fishing
enterprises. Initial investment costs, and annual revenue,
costs, and returns are itemized in a table for an 80-acre channel
catfish fee fishing operation, with average net return to land
and management of about $125 per acre. Growth 1in demana 1is

17



foreseen, but returns depend upon management ability. Several
factors contributing to successful management are discussed.
Among these are location, customer amenities (parking, picnic
tables, restrooms, freedom from snakes and insects, etc.),
fishing quality, advertising, gJeographic separation from £fish
farming activities that may be on the property, complementary
goods and services (bait, snack, tackle, boat, and fish-cleaning
facilities), charges (five are discussed), pond size, pond
numbers, and proper fish culture techniques. Capital investment
is in the range of several hundred thousand dollars for
sophisticated operations.

Subject descriptors:

Catfish: trout; fee fishing; recreation; revenue; costs; returns.

039

Grizzel, Roy A., Jr.

11970

SCS survey shows caged catfish culture not pie in the sky.

Fish Farming Ind. 2(3): 17-18.

The results of a 1970 Soil Conservation Service (SCS) survey of
Arkansas operators of <catfish cage-culture enterprises are
reported, with data on the numbers of successes and failures, and
a brief discussion of problems encountered in the initial
commercial trials of this method. 0f 586 «cages, 55 were
failures, 75 averaged 47% survival from fingerling to food £fish
size (i.e., U7% success), 39 had survival in the 80% to 100%
range, and survival data on two large growers are not Treported.
The surveyed operators are optimistic about the future.

Subject descriptors:

Catfish; survey data; cage cul ture.

040

Grizzell, Roy A.; Sullivan, Edward G.; Dillon, Olan W.

17969

Catfish farming, an agricultural enterprise.

U.S. Dep. Agri., Soil Conserv. Serv., Farm. Bull. 2244, 22 pp.
The report is a practical guide to successful catfish farming.
The section on economics considers factors that affect the cost
of capital and other inputs, market or product form choices,
management decisions, and net returns. Other topics relate to
water, pond structures, species selection, hatcheries, finger-
lings, stocking procedures, feeding, winter care, troubles,

treatments, and harvesting. Cost and input-use data are pre-
sented.

Subject descriptors:
Catfish; general description; costs.
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041

Heffernan, Bernard E.

1974.

Five ways to cut costs on a catfish farm.

Fish Farming Ind. 5(1): 16-19.

Five of many cost-reducing changes in methods and equipment on
the Edgar Farmer and Sons operation, Dumas, Ark., are discussed
on the basis of an interview with Kelly Farmer, manager of the
fish division. With the increase in feed prices, 800 instead of
2,000 1/2-pound catfish were stocked per acre of pornd in 1973,
along with 10 instead of 5 pounds of fathead minnows, and
commercial feed was applied at the rate of 12 instead of 30 to 35
pounds per acre per day. Dust, which is undesirable for feeding,
1s recovered from feed at the rate of 1% to 3%. A refrigeration
unit added to live-haul truck trailers reduced the requirements
for ice from as much as 9,000 pounds to 500 pounds per trailer

logd (@as much as 15,000 pounds of fish) on long trips. Lime is
be}ng added to ponds to reduce organic decay. Live-haul and
seine harvesting equipment has been designed or improved,

reducing labor requirements.
Subject descriptors:
Catfish; technology; techniques.

042

Jones, Walter G.

1969.

Market alternatives and opportunities for farm catfish.

Paper presented to the Fish Parming Conference., Oct. 1969,
Texas A&M Univ., College Station, Tex. e Sl B ES I Commer.
Fish., Ann Arbor, processed, 6 pp.

While the long-run prospects for catfish market development are
viewed optimistically, growth requires planning and market
research, and there are some short-run problens. The general
market outlook is discussed, along with an indication of sources
of competition for farm-raised catfish (wild U.S. and imported
catfish, especially growth in the latter, and perhaps imported

farm-raised catfish in the <future). Price, quality, product
form, and other differences exist; marketing research can help
further identify avenues of developmnent. Producer (farmer or

grower) market alternatives include local, live-haul, processing
plant, wholesaler and distributor, and fingerling and broodstock
markets. Processor market alternatives 1include specialty
restaurants, supermarket chains, food caterers, and foreign
markets. Each of these alternatives 1is discussed as to «current
and future importance.

Subject descriptors:

Catfish; markets; marketing.
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043
Jones, Walter G.

1969.
Market prospects for farm catfish production.
Proceedings, Conference on Commercial Fish Farming, Jan. 27-28,

1969, Athens, Ga. Univ. Ga., Coop. Ext. Serv. and Inst.
Community Area Dev., pp. U49-61.

In assessing future prospects, quality, production, market, and
demand factors are discussed with emphasis on the latter. U.S.
per capita and total fish consumption, and import growth are
cited as factors affecting the demand for farm-raised catfish.
Using estimated or actual data for 1955-68, wild and farm-raised
production, imports and total U.S. catfish supplies are projected
for 1969-75 at two levels. The data are shown in tables and
graphs, along with prices for wild catfish from several States or
producing areas. The projections were made informally (without a
formal mathematical model) on the basis of the author's 10-year
association with the industry. He indicated that rapid growth in
imports, wild-cultured fish price differentials, lack of market
development (promotion), and other factors could affect potential
sales expansion in the Midwest and other areas outside the main
producing region.

Subject descriptors:

Catfish; production data; import data; consumption data; fore-

casts; marketing; markets; outlook.
04y

Kinnear, H. M.

197 2.

Catfish spawning--trough culture makes a big difference.

Amer. Fish Farmer World Aquacult. News 3(6): 6-7.

The shift from the wuse of natural to controlled environment
catfish spawning at the Leon Hill Catfish Hatchery, near Lonoke,
Ark., 1s described briefly on the basis of an interview. Hill
estimates that with natural spawning in outdoor ponds about 15%
of the eggs become fingerlings, and that there is about 50%
survival under controlled conditions. Careful supervision, water

temperature control (80 degrees F., plus or minus less than 1
degree) , water quality control, proper feeds, feeding, and other
aspects of procedure are discussed. The business is said to be
profitable, but subject to risk.

Subject descriptors:

Catfish; technology; hatcheries; techniques.

045

Kirby, Martin.

L g A

Catfish vs. poverty?

Amer. Fish Farmer World Aquacult. News 4(1): 8-9.

A plan devised by Earl Evans, an Arkansas catfish farmer, aimed

at 11ghting poverty in Arkansas and Mississippi is outlined. It

%



would require $2.6 million for implementation in 10 Arkansas
counties and $2.6 million in 15 Mississippi counties, most of
which would come from the Office of Economic Opportunity and the
Economic Development Administration. Participants in these
programs would receive technical, managerial, and biological aid
in the establishment of catfish farms. The projection of new
catfish farmers was estimated at 150 with about 6,000 more acres
of catfish farms in each of the two States.

Subject descriptors:

Catfish; economic development role.

046

Lee, Jasper S.

1971

Catfish farming, a reference unit.

Hissse State Univ., Curriculum Coord. Unit Vocat. :Tech. Educ.,
103 pp.

While this "publication 1is designed primarily for use by
secondary teachers of agricultural occupations," it is a useful,
descriptive, nontechnical handbook in which chapter 1 (job 1)
provides an economic view and prospectus of the catfish farming
business and industry. Besides this, topics include pond and
other water facility construction, fingerling production, growing
food, feeding, water management, disease and parasite control,
other controls (predators, trash fish, and other pests) ,
harvesting and hauling, marketing, processing, and bibliography.
Also presented are revenues, costs and returns for selected
scales of operation (different pond acreages and output levels) ;
equipment costs, equipment lives and minimum-maximum compatible
acreage levels; investment (initial) costs; projected total and
per capita consumption (to year 2020); marketing alternatives;
and other factors that affect business and industry performance.
Subject descriptors:

Catfish; general description; revenue; costs, returns; consump-
tion data; forecasts; markets.

o047

Lee, Jasper S.

1973.

Commercial catfish farming.

Interstate Printers and Publishers, Danville, Ill., 263 pp.

The material in this book covers a broad range of factors which
influence the catfish industry. The first three chapters include
the history of catfish farming and how to establish a catfish
farm. The biology of <catfish, the construction of water
facilities, and securing and managing water are described in
three chapters. There are chapters on nutrition of catfish,
production and selection of breedfish and fingerlings, increasing
growth, harvesting, and marketing. Other chapters cover
controlling diseases, parasites, predators, and other pests.
There is a chapter on recreational fee-lake operation. The final
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chapter describes the methods and forms of catfish processing.
In one appendix a chart relates length to weight per thousand
fish, number of fish per pound, and weight of each fish. Another
appendix gives catfish recipes.

Subject descriptors: o
Catfish; technology; methods; marketing; general description.

ous

McCoy, E. W.; Ruzic, J. E.

197 3.

Alabama's recreational catfish ponds.

Auburn Univ., Agri. Exp. Sta., Bull. 451, 21 pp.

The objectives of the study were to determine the supply of
Alabama recreational <catfish water, related demand factors,
problems encountered in production and marketing, and fishout
operation characteristics. A complete inventory of these
operations was made in 1971. Percentage distribution data are
given for operator age, occupation, size of operation, locationm,
government assistance, feed source, and other variables.
Financing, equipment, marketing procedures and problems, and
expansion plans are discussed, as well as reasons for poor
returns, factors affecting demand (population of surrounding
area, location with respect to population centers and highways,
size of ponds, harvest per pond and/or stock rate, price,
concessions, and facilities), and demand relationships.

Subject descriptors:

Catfish; recreation; fee fishing; recreation demand.

049

McCoy, E« We:; Sherling, ‘As Bs

 B2ATIE

Economic analysis of the catfish processing industry.

Auburn Univ., Agri. Exp. Sta., Circ. 207, 20 pp.

On the basis of information obtained in a 1971 survey of 19 of 21
Southeastern United States catfish processing plants, and speci-
fied assumptions, the authors estimate that the industry oper-
ated at 36% of capacity in 1970. Anticipated raw material
purchases for 1971 would have allowed operation at 59% of
capacity, but actual purchases fell short. The problems are
rapid 1industry growth, and extreme seasonality of production
(summer raw material shortage). Cost, employment, and other
information are provided. Itemized costs for producing a pound
of output total 80 cents (1971) for a hypothetical plant oper-

ating at 36% of capacity, and 66 cents, at 100% of capacity.
Alternatives for improvement are analysed.
Subject descriptors:

Catfish; processing; revenue; costs; returns.
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050

BcCoy, E. W.3 Ruzic, J. &.

1973.

Raise catfish for fun and profit--or neither.

Auburn Univ., Agri. Exp. Sta., Highlights Agri. Res., 20(1): 8.
With growing demand for recreation and the remoteness of many
previously used sites from urban population centers, special
complexes and facilities are being built, including public
fishout ponds. Ponds with catfish increased from 50 in 1965 to
700 in 1970 in Alabama, meaning a shift to catfish, since bass
and bream were once the leading kinds of £fish stocked. Net
return to land, labor and management is higher for the ponds
fished for a short while, after which they are drained and the
remaining fish are commercially harvested. Where recreational
fishout is the only harvesting device, this net return is lower
per acre. It is higher per pound harvested, but fewer pounds are
harvested. Other factors affecting profits and losses, and
operator satisfaction are discussed.

Subject descriptors:

Catfish; recreation; fee fishing; revenue; costs; returns.

051

Madewell, Carl E.

i

Economic and related considerations before entering or expanding
a commercial catfish or trout farming operation.

Paper presented to Fish Farming Conference, Nov. 4, 1971,
Montgomery Bell State Park, Burns, Tenn. T.V.A., 20 pp.
Pre-investment considerations, and some production and marketing
challenges are discussed. The former include legal,
environmental, technical, marketing, financial, assistance
sources, management, and economic factors. An expanding market
is foreseen, for which trout and catfish bpoth have suitable
characteristics, but some processing problems existed in 1970
(location, seasonally excess <capacity and other problems) .
Initial investment, annual costs and returns, and net return may
be compared economically with similar measures for other farm
enterprises; such data are shown for catfish ponds, and catfish
and trout raceways. Comparisons for a limited number of Alabama
producers indicate that net returns to 1land, labor, and
management for catfish equal or exceed returns for peanuts,
cotton, and soybeans (Yeager, 1971). Improvements in technology,
efficiency, product, and competitive ability are among the
industry challenges, as suggested in part by a comparison of
farmer-to-consumer prices and expenses for catfish, trout, and
pork.

Subject descriptors:

Catfish; trout; revenue; costs; returns; forecasts; outlook.



052

Madewell, Carl E.

1973.

Economics of catfish raceway production.

Paper presented at Fish Farming Conference sponsored by Tenn.
Fish Producers Assoc., Dec. 5-6, 1973, Montgomery Bell State
Park, Burns, Tenn. T.V.A., 11 pp.

Demand, market, supply, processing, and production (farm)
information and data from several sources are summarized and
updated (to 1973). The outlook for expansion of catfish
production appears good, because it offers several advantages to
farmers, processors, distributors, and consumers. While per
capita consumption (edible weight basis) is estimated as about 1
pound in the Tennessee Valley region, another estimate (Cordouk,
1970) is that U.S. per capita consumption of catfish may reach 7
pounds by 1990. Processing costs are indicated along with the
effect of operation at 36% of capacity (after McCoy and Sherling,
1973, using 1970 data), since below-capacity operation is still a
problem, although the number of plants has declined (21 in 1971
and 10 in 1973) and output has increased. Prices and expenses
from farmer to consumer are compared for catfish and pork.
Catfish and catfish-trout raceway investment costs, annual costs,
and annual returns are itemized based on preliminary data
provided by Georgia researchers.

Subject descriptors:

Catfish: trout; production data; forecasts; revenue; costs;
returns; consumption data; processing; method comparison.

053

Madewell, Carl E.; Ballew, Ralph J.

1972.

Historical development of catfish farming.

Amer. Fish Farmer World Aquacult. News 3(3): 8-11.

This article presents a brief history of how fish farming began
and expanded in the United States, with particular emphasis on
catfish farming. The Saltonstall-Kennedy Act for commercial
fisheries in the 1950's triggered an increased interest in R&D in
fish culture among colleges and fish culture labs. Intensive
catfish farming began in the 1960's. Acreage increased from 400
in 1960 to 45,000 in 1970 while average yield per acre increased
from 800 pounds in 1960 to 1,200 pounds in 1970. The projection
for 1975 is that there will be 75,000 ackes ef Foad ' fish™and
yields of 1,500 pounds per acre. The value of catfish at the
farm level soared from $150,000 in 1960 to $19 million in 1970.
Some problems which the catfish farming industry must overcome
are listed. They include: (a) decreasing high production costs,
(b) improving quality and making a variety of catfish products

available tc consumers on a year-round basis, and (c) improving
production efficiency.

Subject descriptors:
Catfish; history; technology; methods; problems; outlook; costs.
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054

Madewell, Carl E.; Carroll, Billy B.

1969,

Intensive catfish production and marketing.

T.Y¥.A., Rep. P69ACD6, 30 pp.

This report summarizes available literature on industry growth,
nature of the catfish farm enterprise, current production, and
marketing; interprets the meaning of this information so far as a
potential Tennessee Valley industry is concerned; and suggests
possible approaches for industry development. Literature for
$ub=08sis caited. . While the U.S. catfish industry dis in dits
infancy, specialization is beginning to occur among farmers,
economies of scale and complexities are evident, and returns to
land and management may equal those for any other farm
enterprise, although these returns are quite variable among
operators. Factors that make farm-raised catfish a new product
are discussed. Marketing channels, expected market growth,
market development needs, and approaches to industry development
are considered in the remainder of the report. Appendix tables
contain 1947-67 Tennessee Valley fish production data; forecasts
of channel catfish market, production, acreage, and output per
acre to year 2020 (after Mitchell and Usry, 1967); and seven
budget statements for different kinds of catfish operation (after
Grizzell, 1967).

Subject descriptors:

Catfish; production data; forecasts; marketing; revenue; costs;
returns; technology.

055

Mange, Frank A.; Thompson, Russell G.

1969. ,

An application of an investment model to channel catfish farming.
U.S. Dep. Commer., Natl. Mar. Fish. Serv., Econ. Mark. RKes. Div.,
unpubl. manuscr., 40 pp.

The purpose of the model is to identify some important aspects
that should influence 1investment decisions in channel catfish
farming enterprises. The results exhibit a number of economic
relations of which the following were most important: (1) When
initial average profits were 20 cents per pound and the initial
price of 1land, buildings, and equipment was close to $800 per
acre, the initial investment policy of the firm was one of
continuous purchase of new capacity. (2) Higher initial average
profits resulted in larger maximum capacities up to a limiting
size, beyond which further increases 1in profits resulted in
increases in net worth, but not in capacity. (3) The investment
policy of the firm was found to be very sensitive to 1initial
prices of capacity higher than $800 per unit, and no new capacity
was added if prices of capacity reached $1,500 per acre. (4)
Profit accumulation and, thus, investment decisions were found to
be sensitive to changes in the interest rate paid for financing
new capacity. (Authors' abstract.)

Subject descriptors:

Catfish; investment model.
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0S6

Meyer, Fred P.; Sneed, Kermit E.; Eschmeyer, Paul T.

1973

Second report to fish farmers (the status of warmwater fish
farming and progress in fish farming research) .

U.S. Dep. Inter., Bur. Sport Fish. Wildl., Resource Pabl < 1135
123 ppe A

This is a practical handbook. Several business and 1industry
practices and choices are discussed in terms of their economic
impact, sometimes in terms of cost or revenue. Topics 1include:
culture methods, feeding and feeds, diseases, pond management,
harvesting, marketing and processing, high-density culture
methods, stock improvement, mixed species culture, noncatfish
species culture (golden shiner, fathead minnow, goldfish,
buffalofish, crayfish, and bass, black, white and striped), and
fish and arable land crop rotation. Per-acre dgross and net
returns (to land, management, and risk) are shown for various
alternative 1land and fish crops (1970 data) . Investment
(initial) cost and operating costs and returns are shown for a
business with two 10-acre ponds (1970 data).

Subject descriptors:

Catfish; general description; revenue; costs; returns.

057

Miller, Morton M.; Nash, Darrel A.

1969.

The development of catfish as a farm crop and an estimation of
its economic adaptability to radiation processing.

U.S. Dep. Commer., Natl. Mar. Fish. Serv., Econ. Mark. Res. Div.,
unpubl. manuscr., 136 pp.

Economic activity relating to wild and farmed catfish is
described so far as possible with available, often insufficient
secondary data through about 1966-67. Costs and returns for

harvesting wild stocks, farming, processing, marketing, and
distribution are discussed and shown in tables, along with price,
consumption, market, seasonality, estimated price elasticity, and
other information. Market output 1is then projected for the
period 1975-85; the benefits and costs of fresh, radiation-
pasteurized, and frozen catfish products are compared; and it 1is
concluded that the radiation-pasteurized form would provide
considerable economic benefits over the alternatives, given the
assumptions and methodology used in quantification.

Subject descriptors:

Catfish; production data; consumption data; marketing;

processing; demand analysis; forecasts; benefits; technology;
radiation processing.
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058

Mullins, Troy.

1970.

Capital requirements for initiating a catfish production enter-
prise.

Amer. Fish Farmer 1 (3): 12-14.

This article relays the results of a 1966 study on the «capital
requirements for starting a catfish farm. A sample of 28 farmers
reported their acreage, their choice of having growth ponds or
growing fingerlings, costs of construction of service buildings
and reservoirs, harvesting costs, costs of water supply, and
feeding costs. Several tables report the numner of —reservoirs
and approximate investment (averaging $399 per acre). Also
reported are the increase in fish farm acreage (from 1,600 1in
1963 to 29,000 in 1969) and the decrease in construction costs in
1968 and 19609.

Subject descriptors:

Catfish; survey data; costs; investment.

059

Nelson, Roy.

1972.

The marketing point of view: processing or pay lakes?

Catfish Farmer 4 (2): 13-14.

Potential marketable output has been estimated as 200 million
pounds of <catfish (live weight). While the largest part now
moves through the fee ponds, a declining percentage of output is
being so0ld in this market (87% in 1969 and 67% in 1971, with 50%
estimated for 1973). The lower priced processing market is
judged to be more stable and continuing, but growers must ke able
to satisfy requirements, such as large enough quantities on a
consistent basis with a seasonal flow pattern that would allow
processing plant operation at steadier rate of output throughout
the year.

Subject descriptors:

Catfish; markets; marketing; industry development; outlook.

060

Nichols, John P.; Lacewell, Ronald P.

oY,

A marketing system: the step beyond production.

Amer. Fish Farmer World Aquacult. News 2(5): 18-20.

The functions and importance of the marketing systen are
discussed briefly. Some of the present problems of the catfish
industry are due to the nonperformance of some of these
functions. To achieve increased output, producers will have to
understand what is being communicated apbout consumer tastes and
preferences by the marketing systenm, for gxample prefe;encesrror
gquality, convenience, and dependable supplies. Research can help
solve marketing problems.

Subject descriptors:

Catfish; marketing.
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061

Pippin, Kenneth; Morrison, W. R. -

1975. :

Retail market potential for farm-cultured catfish.

Univ. Ark., Agri. Exp. Sta., Bull. 799, 22 pp.

Results of a 1973 survey (Little Rock, Ark.) to evaluate the
market potential and consumer preferences for farm-cultured
catfish are reported. Potential is expressed in terms of sales
(pounds purchased) per thousand supermarket patromns. Preferences
are related to socioeconomic characteristics. Chi square
analysis was employed. Purchases tended to increase with
household income, homemaker education, and occupational status of
the head of household; purchases tended to decrease, but less
clearly, with family size and with the presence of younger
members. OCther results are indicated.

Subject descriptors:

Catfish; markets; demand; consumption; evaluation.

062

Raulerson, Richard C.; Trotter, Warren K.

EITE:

Demand for farm-raised channel catfish in supermarkets: analysis
of a selected market.

U.S. Dep. Agri., Econ. Res. Serv., Mark. Res. Rep. 993, 21 pp.

In March and April 1972, a controlled Latin square market
experiment was performed in six Atlanta dgrocery stores to
determine the demand for fresh channel catfish in supermarkets.
Prices ranging from $0.79 to $1.29 per pound in 10-cent
increments were used to elicit quantity responses. These
responses were used to estimate linear, log-linear, and log-log
forms of a demand curve. The resulting demand curves indicate an
elastic demand for catfish within the experimental price range.
Results of a consumer questionnaire indicate the possibility of
expanding the market by introducing more convenient product forms

at a reasonable cost to the consumer. (Modified authors!
abstract.)

Subject descriptors:
Catfish; demand analysis.

063

Rogers, Bruce D.; Madewell, Carl E.

1971,

Catfish farming--cost of producing in the Iennessee Valley
region.

T.V.As, Natl. Fert. Dev. Cent., Circ. Z=227 20NEpy

This report indicates estimated «catfish production in the
Tennessee Valley for alternative operations. Costs are based on
interviews, estimates, and specified assumptions. The operations
are compared with respect to key variables in one summary table.
Initial <cost, and annual costs and returns are itemized in 17
appendix tables. The summary table indicates for 17 operations
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the acreage, capital cost per firm and per acre, price received,
profit (return to management) per acre and as a percentage of
initial investment, and production cost per pound of catfish or
fingerling. Eight pond, two fingerling, three fishout, and four
raceway operations are compared. A case example of poor
management is analysed. An appendix contains questions for a
potential catfish farmer to ask in evaluating the situation.
Subject descriptors:

Catfish; revenue; costs; returns; enterprise comparison.

064

Russell, Jesse R.

1972.

Catfish processing--a rising southern industry.

gSsScsbepsAgriJ MEcon. Res. Serv., 'Agri. Econ. Rep. 224, 33 pp.
This report describes the catfish processing 1industry in nine
southern states in 1970, and attempts to determine factors
affecting the economic operation of the 16 plants surveyed. The
infant industry--only 3 of the 16 processors marketed any fish
before 1968--is still experimenting with different methods of
processing and marketing. Processing methods include hand labor,
machine wuse, and a combination of both. Obtaining a steady
supply of fish--especially in slack summer months--to 1increase
the utilization of capacity is the major problem facing the
industry. In contrast to a total capacity of 21.3 million pounds
(live weight), the plants processed only 6.4 million pounds in
1970. This study was made in response to both the rapid growth
of catfish farming and the importance of processing in developing
markets for increased production.

Subject descriptors:

Catfish; processing; methods; problens.

065

Sullivan, Edward G.

1970.

The role of the Soil Conservation Service in the catfish industry
in Mississippi.

€atfish Farmer 2(3): 25=26.

Since the Soil Conservation Service (SCS), an agency of the U.S.
Department of Agriculture, views catfish farming as a farm
(agricultural) enterprise, it provides technical assistance in
site selection, and in pond and water system lay out. It WwOorLKks
through county offices and Soil Conservation Districts, Wwhich
usually coincide with counties geographically. SCS made a
special survey of catfish farming in Mississippi in spring 1969.
Of 11,648 acres in commercial production, SCS has provided
complete engineering design on 7,259 acres and technical advice
and guidance on another 3,988 acres. While some large farms are
in a position to hire their own engineers for design work, SCS
will continue to provide soil interpretations and soil maps.
Subject descriptors:

Catfish; government assistance; survey data.
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066

Yeager, J. H.

BTN .

Factors determine the suitapility of catfish farming (to be or
not to be a fish farmer).

Amer. Fish Farmer World Aquacult. News 2(12): 19-21.

Several aspects of fish farming are reviewed for the prospec;ive
aquaculturist. The prospective fish farmer will want to consider
legal, technical, financial, economic, and_managerial aspects of
growing catfish before beginning am operation. Revenue, cost,
and return information is itemizea briefly for 58 Alabama catfish
producers categorized into small, medium, and large pond
operations. (See abstract under J. L. Adrian and E. W. McCoy for
more details.)

Subject descriptors:

Catfish; revenue; costs; returns; survey data; prospectus
factors.
TROUT
067
Anonymous.
1972.

Beb Erkins talks trout marketing.

Fish Farming Ind. 3(2,3, and 5): 20-24; 31, 32, and 34; and 30.
An interview with Robert A. Erkin, operator of the 1000 Springs
Trout Farm, Inc., Buhl, Idaho, concerning markets and marketing
is provided in three parts using gquestions and answers. The
trout market 1s somewhat concentrated in northern States with
people who are fish eaters by experience, it 1is restaurant
(gourmet item) centered, it does not have ethnic patterns, and it
has become less seasonal than in the past with year-round
production and freezing. The product is sold in 8-, 10-, or
12-ounce drawn form (gilled and eviscerated, but with head, fins,
and tail intact). Shelf life, freezing techniques, and packaging

are discussed. In contrast to most of the past 20 years, tmne
last 2 years have brought a sellers' market because Danish and
Japanese products virtually disappeared from the market.

Accurate production data are not available, but the 1971 market
is estimated to have been about 6 million pounds of processed,
farm-raised rainbow trout, including 1.5 million pounds of
imports, and excluding live trout sold for private and public
stocking. Estimates for 1972 are 9.4 million pounds, including
2.5 million pounds of imports. Estimates for 1973 are 11.8
million pounds, including 4.0 million pounds of imports. Output
is limited by market (demand) rather than by production (supply) .
Output could be increased 25% without depressing price, if
promotion began 12 to 14 months in advance. Promotion is by
product, rather than by firm or brand. In terms of a 10-year
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market outlook, Erkins indicates that (1) product competition
comes from fish in general, (2) fish market expansion is on the
basis of population rather than per-capita-consumption growth,
but population growth rates have slowed, (3) fish prices have
advanced considerably in the past 10 years, but this is not true
for catfish and trout, and (4) with a good marketing program,
output of processed trout could reach 25 million pounds by 1980.
Subject descriptors:

Trout; markets; marketing.

068

Anonymous.

197 2.

Georgia researchers look at trout-catfish rotation.

Fish Farming, Ind. 3(5): 12-13.

Information is given on a study by E. Evan Brown, T. K. Hadidz
and J. L. Chesness on trout only in South Georgia where winter
temperatures are usually suitable for trout, and where summer
weather is suitable for catfish growth, allowing the possibility
of two crops. HWeather records suggest fewer than 120 days with
water temperatures below the «critical 70 degrees F., and the
winter, 1971-72, growing effort lasted 105 days. Initial ‘cost,
annual cost, annual return, computational assumption, feed
conversion, production method, average and actual market price
(involving fishout lake, processor, and local markets) data are
provided.

Subject descriptors:

Trout; markets; techniques; revenue; costs; returns; biology;
survey data.

069

Anonymous.

1973

Pointers to consider when planning to farm trout.
Fish Farming Internatl. 1 (1): 92-94.

The growth of trout farming in Northern Ireland (1968-73) 1is
discussed, along with information from an advisory leaflet for
prospective farmers (The development feasibility and economics of
rainbow trout farming in Northern Ireland, by Stuart Fidgeon).
Land area, water requirements, construction and operating costs,
prices and returns are estimated for farm units of 25, 100, and
150" ton capacity. Feed, fry, 1labor, and other <costs are
indicated. The trout are assumed to reach 6 to 8 ounce
marketable size 16 months from fry stage.

Subject descriptors:

Trout; costs; returns; marketing; Ireland.
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070

Araji, A. A. -

1972.

An economic analysis of the Idaho rainbow trout industry.

Univ. Idaho, Coll. For., Wildl. Range Sci., Dep. Agri. Econ., AE
Series No. 118, 9 pp.

This preliminary report describes the current status of the
industry in terms of its economic and business dimensions,
including per capita consumption, production, processing, demand,
and marketing. Major headings include: cost structure of the
Idaho trout industry, demand potential, production, and marketing
problems. Revenue, cost, return, and value added analysis for
trout production, processing and marketing, and Idaho
agricultural receipts from farm marketing are illustrated and
discussed.

Subject descriptors:

Trout; demand; marketing; revenue; costs; returns; value added;
problems.

071

Arroyo, Igor Solar.

1973,

Chile develops the cultivation of trout in cages.

Fish Farming Internatl. 1(1): 99-104.

An account is given of aquacultural developments in Chile since
1968, when the Fish and Game Division of the Agriculture ana
Livestock Service began experiments. Details of rearing
experiments are given, including trout cage construction,
feeding, economics and output levels. Estimated initial costs,
and annual revenue, costs and returns for a 70-cage operation are
itemized. Less detailed data are shown 1in a comparison of
operations with 30, 50, 70 and 100 cages.

Subject descriptors:

Trout; Chile; revenue; costs; general description.

072

Berge, Leidolv; Farstad, Nelvin.

197 1.

Norwegian pondfish farming.

Paper presented at Internatl. Symposium on Fisheries Economics,
Paris, Nov. 29-Dec. 3, 1971. 0.E.C:D., FisT{T1}) I 2ousounes
This is a condensed version of a 1longer, Norwegian-language
report. Based on 1966 and 1970 survey information, the Norwegian
pondfish industry is descripbped and analysed in economic terms to
explain variations in profits and costs. The output, mainly
rainbow trout, increased from 200 metrie tons: ip 1962t e Im000
metric tons in 1969. Variable, fixed, and total costs for some
of the 260 firms are shown and discussed along with other data to
show variation in labor and capital costs per kilogram of output.
Investment, stocking, feed, and other cost items are discussed.
Small firms (10 to 15 metric tons per year of output) provide
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supplementary part-time income. Larger firms can consider natural
resource and market points in location. Output range is about 1
to 70 metric tons per firm. Feed consists mainly of waste and
small fish, some of which is operator caught, with conversion at
6 to 7 kg per kilogram of fish produced. Very little dry feed is
used; future feed may include krill. Marketing problems relate
to the competitive nature of the firms, product competition with
salmon and sea trout, luxury-fish price (about three times cod
prices), inability of many producers to hold ("store") live fish
past Christmas, quality variations, and other factors.

Subject descriptors:

Trout; Norway; revenue; costs; returns; production data.

073

Brown, E. Evan; Hill, T. K.:; Chesness, J. L.

1972.

Rainbow trout--a new money crop for South Georgia.

HRaws Gas, Ga. Agri. Res., Fall, 1972, pp. 10-12.

Problems, a trial operation, itemized initial costs and annual
costs and returns, computational assumptions, and other
information are given relative to the growth of rainbow trout in
a new eight-segment raceway on University property at Tifton, Ga.
The trout were stocked on December 10, 1971. Data for the
previous year indicate that one might expect less than 120 days
with temperatures below the «critical 70 degrees F., and 6- to
8-inch fingerlings were stocked to reach 10- to 12-ounce market
size 1in this time. Harvest occurred after 105 days. Sales were
made locally, to fishout ponds, and to a fish processor, with the
price averaging $0.664/1b. Even counting an unexplained
(one-night) loss that caused most of the 17 percent mortality,
feed conversion was quite good (1.3 1lb commercial, floating, dry
feed per 1.0 1b of fish, live weight basis).

Subject descriptors:

Trout; revenue; costs; returns,; raceways.

074

Collins, Richard A.

1872 .

Cage culture of trout in warmwater lakes.

Amer. Fish Farmer World Aquacult. News 3 (7): u4-7.

The results of a study are reported briefly, along with methods,
materials, and technical details. Inspection of surface water
temperature of lakes indicates that southern Arkansas, northeast
Texas and central parts of Mississippi, Alabama, and Georgia
should provide about a 150-day winter growing season, during
which time 3-ounce trout may grow to 12 ounces. The following
data are provided for a nine-cage, 115-day experiment: stocking
rate, mortality, number harvested, average and total weight,
total weight gained, and feed conversion rates. Informatiocn 1is
also given on fingerling, feed, cage, and labor costs, revenue,
and computational assumptions.
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Subject descriptors: '
Trout; experiment; method evaluation.

075

Gooby, Dick.

1971. :

Idaho trout farmer profits on 10-cent margin.

Fish Farming Ind. 2 (3): 36-38.

Large firms grow, process, and market trout, but it has not been
feasible for them to develop small springs. One way for these
large firms to increase output to the rate necessary for
profitable operation has been to provide fingerlings to 1land
holders with smaller springs and to offer compensation for grow-
out services at a specified rate, 10 cents per pound of trout in
this case. The firm's 1970 output was 70,000 pounds, and two or
three crops may be put through the grow-out process in a Yyear,
with stocking at U4 to 5 inches and selling at about 12 inches.
The 1970 gross was $7,000; feeding labor, $1,080; pond
amortization, $700; and total annual costs, $1,780. The net
return exceeded that for an 80-animal beef cattle operatiom, for
which similar revenue and cost data are indicated.

Subject descriptors:

Trout; revenue; costs; returns; enterprise comparison.

076

Klontz, George W.

187.3.

A survey of fish health management in Idaho.

Univ. Idaho, For., Wildl., Range Exp. Stn., Info. Ser. 3, 34 pp.

The text and some of the tables of this report are published in
Arver. Fishes U.S. Trout News 18(9): 8, 9, 11-13, 16, 17 and 20.
To better understand fish health problems, Federal, State, and
commercial fish-raising systems were surveyed in Idaho in 1973,
and resulting 1972 production, costs, employment, and other
information are reported. The commercial production of trout,
salmon, and catfish has several component operations. Rainbow
trout output totaled 27.4 million pounds in 1972, compared to
0.75 millicn pounds in 1956; catfish output was 0.1 million
pounds in 1972; and output of both is expanding, judging by
information for 1973. Mortality rates and costs for eggs and
fish (three sizes of fish, 1 to 3, 3 to 6, and & to 12 1nches
long) are detailed, and consequent losses are estimated for
private growers only. While mortality rates decline with age
(e.g., eggs, 16.5%; 6- to 12-inch fish, 6.4%), mortality among 6-
to 12-inch fish accounts for 75% of the loss, because production
cost is higher for the older fish. Production costs for purposes
of loss estimation include feed, labor, and egg costs, but not
capital outlay, return on investment, and other components of

gross revenue; losses totaled $0.56 million out of production
costs of $7.95 million.
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Subject descriptors:

Trout; production data; revenue; costs; biology; general
description.

077

McGuinness, Fred.

1373,

Prairie pot hole trout: hard way to make a buck.

Fish Farming Ind. 4(2): 22-26.

Grow-out of trout from fingerling to market size in Canadian
Prairie Province pot holes has become an income-supplementing
enterprise for about 1,500 operators, mostly grain and cattle
farmers. The pot holes generally range in size from 1 to 20
acres, and there is a wide range in productivity owing primarily
to differences 1in water quality and natural food supplies
(freshwater shrimp) . Some data on fingerlings, permits, harvest,
and yield are provided individually for the provinces. Total
catch was estimated at 0.4 million pounds in 1972. Harvest is by
gill net and boat in October or by gill net through the ice 1in
December. A 1970 experiment by the Fisheries Research Board of
Canada involved stocking 18 pot holes, which averaged 16.3 acres
in size (293.4 acres total), and a 39.1% average recovery (range
0% to 70%) in the 23,000-pound harvest (78.4 pounds per acre,
average). Marketing restraints were removed in 1972 because of
adverse effects on the industry, and a processing breakthrough
appears to have occurred in 1973.

Subject descriptors:

Trout; development; general description.

078

Meade, James W.

1S

A reference list for trout culturists, revised December 1971.
Penn. Fish Comm., Div. Fish., Benner Spring Fish Res. SitEnle (R.

D. No. 1, Box 200-C, Bellefonte, Pa., 16823), unpubl., 5 pp.
This reference list provides the names, authors, and publishers
of books, periodicals, booklets, pamphlets, articles in publica-
tions, and addresses of other sources of information about trout
and other fish culture.

Subject descriptors:

Trout; technology; bibliography.

079

Mull, Wilbur C.; Fair, Armor John.

1970.

Selected aspects of the market demand for —rainbow trout in
Atlanta and Northeast Georgia.

Baiy. Ga., Coll. Bus. Adm., 9 pp.

This report summarizes the results of an initial 1local market
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survey based on information from 20 agencies and firms. Retail

stores and restaurants are the primary consumer outlets. The
market 1s supplied by rainbow trout from Georgia and nearby
States, Idaho, and other countries. A frozen product is
generally preferred. Large retail chains are primarily

interested in attractive packaging, uniform quality and cost.
Rainbow trout is served in the more exclusive restaurants where
it appeals to a limited clientele; its bones and price appear to
limit consumption on a mass-market basis. Georgia producers
might be able to increase sales by promotion to differentiate
their product, by making the product more competitive in price in
retail chain stores, and by supplyiang the larger national market.
The results are 1limited to the area and by the absence of
secondary data on national and regional markets.

Subject descriptors:

Trout; markets; survey data.

080

Pritchard, 6. E.

197 3.

Fish farm projects in Canada.

Fish Farming Ind. 1(1): 112-114.

Canada has some 300 private trout hatcheries, mostly small firms.
The growing use of fingerlings relates to planting in lakes,
streams and pot-holes, again mostly by small firms. Some
salmonids are grown near larger cities. There has been a
resurgence of oyster «culture, along with research into the
culture possibilities for other species, and the development of
more supportive attitudes and economic conditions. Yet, the
industry is still viewed as having high risks, high development
costs, low market concentration (mainly small firms), local

market penetration, low profits and a low degree of vertical
integration.

Subject descriptors:
Canada; trout; oysters.

081

Scott, Clyde A.; Fessler, Floyd R.

1970.

There's profit in trout production.

Fish Farming Ind. 1(3): 18, 21 and 22.

Based on a 1969 Soil Conservation Service (SCS) survey of 286
private trout growers in 16 States and on other information,
several topics are briefly discussed, notably water use,
marketing, raceway design, feeding, stocking, .and ,cests and
returns. Nonthermal springs are the major source of water which
must range from 45 to 70 degrees F., and preferably 55 to 64
degrees. Groundwater temperature is about the same as mean
annual air temperature. A flow of 1 cfs can support annual
output of 10,000 to 14,000 pounds of trout. Information is given
on raceway design and preferences by region, feeding (dry feeds,
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uses of automatic and hand feeding), and two kinds of fishout
ponds. An itemized cost-return table shows initial costs,
annual costs and returns, and computational assumptions for a
synthesized operation producing 26,000 pounds of trout annually.
Subject descriptors:

Trout; survey data; marketing; raceways; revenue; costs; returns;
biology; fee fishing.

SALMON

082

Anonymous.

TERS S

Salmon farming: an emerging industry.

Commercial Fish Farmer Aquacult. News 2 (1): 6-20.

Factors, firms, agencies, people and problems involved in the
emergence of this industry are discussed. NMFS conducted initial
net-pen experiments in 1969, and the rapid expamnsion of the
industry is indicated by the increase in output between the
1973-74 and 1974-75 seasons, from 350 to 740 metric tons,
including output from ocean ranching as well as net pens.
Factors and problems of importance include imnstitutional and
legal constraints for both methods, site selection, feed costs
and availability, technique improvements (to reduce costs), and
commercial feasibility. It may be 3 to 5 years before economic
feasibility can be determined, owing to uncertainty about market
demand for pan-sized salmon, prices, and costs.

Subject descriptors:

Salmon; outloook; general description.

083

Anonymous.

1972,

To market, to market, to buy a small salmon.

facs HW SER 5({1): 3-8 and 12-13.

A pilot salmon aquaculture project conducted by Ocean Systems,
Inc. (CSI) and funded partially by Sea Grant is discussed. The
project was categorized into four phases: (1) incubation, (2)
freshwater cultivation, (3) saltwater cultivation, and (4) test
marketing and analysis. Problems in the incubation stage include
faulty fertilization, siltation due to heavy rains, low water
temperatures, and a fungqus. In the freshwater cultivation stage,
the food conversion rate is discussed as is Sea Grant's $100,000
matching funds-type grant. Water temperatures, current flow, and
storm protection are among the main items discussed in the
saltwater cultivation stage. Losses were also caused by dogfish
sharks chewing holes in the pens and consuming the salmoan and by
birds scooping out some fish. In a sample of 27 brokers,
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wholesalers, etc., taken in July 1970, in 9 major cities, the
National Marine Fisheries Service found that -verbal commitments
were made for about 300,000 pounds of the cultivated salmon.
Subject descriptors:

Salmon; biology; cage culture; experiment; hatcheries; markets;
survey data.

084

Bollman, Frank Herbert.

197 1<

River basin development and the management of anadromous
fisheries: an economic analysis of the Columbia River

experience.

Ph. D. thesis, Univ. Ccalif. (Berkeley), Dep. Agri. Econ., 793 pp.
Large main-stream dams have affected the habitat for anadromous
fish runs in the Columbia River, which accounts for 40% of the
U.S. hydroelectric power potential and 25% of the salmon and
steelhead <catch in the Northwest. This study focuses on an
evaluation of the costs and benefits of mitigation programs (fish
passageways and hatcheries) and on the institutional setting for
these programs. Capital outlay, annual costs of operation and
maintenance, costs of biological research and 1nvestigation and
public and private power company costs are estimated for 1939-69
and for future continuation of the programs. Benefits and costs
are compared. Methodology problems for sport fishery evaluation
are reviewed, and future demands for sport fishing are estimated.
With respect to institutions, an analysis 1is made of tenure
status of the resource, conceptual validity and operational
usefulness of limited entry, legal and social institutional fish
protection, and the effectiveness of State fishery regulations.
Subject descriptors:

Salmon; hatcheries; benefit-cost analysis; method evaluation;
demand analysis; government assistance; production data;
recreation demand; investment model.

085

Fraser, Jim; Martin, Stephen G.

197 2~

The economic and biological feasibility study of rearing chinook
salmon, chum salmon and Pacific oysters at the Squaxin Island,
Port Gamble and Skokomish reservations.

Federal Way, Wash., Small Indian Tribes Org. W. Hashs, DINcS,
Final Report, 60 pp. (Obtain from NTIS, COM-73-10110.)
The techniques are described for experimentally growing chinook

and chum salmon in nylon webbed pens. Results at Squaxin Island
indicate that chinook salmon did well, but chum salmon suffered
high mortality in the summer. Preliminary data suggest that
Squaxin Island and Port Gamble may be able to support commercial
raft culture of Pacific oysters, and that this may be gquite
profitable, but further investigation is suggested for all three
reservation sites. The authors warn that member tribes lack
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business experience and may consequently face crop failures in
aquaculture. (Based on NTIS abstract.)

Subject descriptors:

Salmon; oysters; biological feasibility; experiment; economic
feasibility; problems; techiques; returns.

086

Gates, J. M.; Mueller, J. J.

Y7 Ss.

Optimizing the growth and marketing of fish in a controlled
environment.

HarE - TeehoSoc. d. 9 (5): 13-16.

An optimizing model 1is presented for salmonid agquaculture,

although it is adaptable to any species of interest. Tt Tis
illustrated using hypothetical data; it can be solved using any
standard 1linear programming algorithm. Physical plant and

related fixed costs are assumed, so that the optimization
decisions relate to operating costs (which are functionally
dependent on biomass and temperature regimes) and revenues. Fish
size at time of sale and seasonal phasing of marketing are
considered.

Subject descriptors:

Salmon; systems analysis.

087

Joyner, Timothy; Mahnken, Conrad V. HW.; Clark, Robert C., Jr.
1974.

Salmon--future harvest from the Antarctic Ocean?

Barpsr Fash. Rev. 36 (5): 20-28.

Salmon has been chosen as the most 1likely candidate for the
introducticn of fish farming in the Antarctic Ocean. Scientists
are anxious to introduce fish farming into the Antarctic region
primarily because of the high potential of using krill, a small
shrimplike crustacean, as food for the translocated fish. The
natural abundance of krill in the Antarctic Ocean would provide
food for the salmon and thus reduce production costs for the
farming operation. The authors discuss the oceanography of the
Antarctic, wind patterns, and probability of adaptation of each
salmon species to the Antarctic climate. Several maps and tables
are also presented.

Subject descriptors:

Salmon; Antarctic Ocean; techniques; oceanography; biology.

088

Koposov, A. F.

1964 .

Some problems concerning the efficiency and economics of
artificial rearing of salmon in the Sakhalins (Nekotorye Voprosy
effektivnosti i ekonomiki iskusstvennogo razvedeniya lososei na
Sakhaline.)
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Lososevoe Khozyaistvo Dal'nego Vostoka, E. N. Pavlovskii et al,
editors, pp-. 179=183, (Copy of translation available on loan
from NMFS) .

Problems concerning economies of scale and location of hatcheries
in the Sakhalins are discussed. The size of the hatchery is
limited by the availability of spawners and the water supply. An
example is given involving the construction of 13 small
hatcheries with a total capacity of 111 million eggs. To put
most of the hatcheries into operation, roads, river crossings,
and settlements with the necessities of 1life had to be
constructed at a cost of about 20 million rubles.

Subject descriptors:

Salmon; hatcheries; economies of scale; location factors.

089

MacDonald, C. R.; Meade, T. L.; Gates, J. M.

1975

A production cost analysis of closed system culture of salmonids.
Univ. R. I. Mar. Tech. Rep, 41, 11 pp-

This report considers systems design and operation, production
processes, and costs for a model commercial salmon culturing
operation with the capacity to produce about 1 million smolts at
a cost of about 10 cents each, or $0.97 to $1.07 per pound. Two
culture systems are involved, one for egg hatching and the growth
of fingerlings, and the other for growth of fingerlings to
smolts. The production cycle 1lasts 270 days. Costs, input
usage and factor prices are carefully detailed and itemized in

tables to allow updating and application to other circumstances.
Subject descriptors:

Salmon; closed system culture; costs.

090

Mahnken, Conrad V. M.; Novotny, Anthony J.; Joyner, Timothy.
19705

Salmon mariculture potential assessed.

Amer. Fish Farmer World Aquacult. News 2(1): 12-15, and 27.

The authors discuss environment and facilities of the NMFS
Aquacultural Experiment Station, Manchester, Wash., experimental
stocks, feeding schedules, growth measurement, diseases and
predators, and possible problems. Puget Sound tidal currents
provide an almost continuous flow of water through floating
enclosures, allowing a loading density of 1 pound of fish per
cubic foot of water. One year of encouraging experimental work
with this system and the years of work in developing a successful
freshwater salmon hatchery system ‘"provide the basis for an
optimistic cutlook for the future development of intensive,
egg-to-market culture of Pacific salmon.™" Technical problens
are indicated and judged solvable. The institutional problem of
a prospective salmon farmer's acquiring land and water use rights
is viewed as a possible barrier, unless zoning authorities accept
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floating systems of fish culture as an appropriate use of inshore
marine waters.
Subject descriptors:

Salmon; cage culture; general description; legal barriers.

091

Novotny, Anthony J.; Mahnken, Conrad V. W.

197 1.

Farming Pacific salmon in the sea: from the "womb to the tomb."

Fish Farming Ind. 2(5): 6-9; 3(1): 19-21.

The authors report various aspects of a 2-year biological study
on growing salmon in enclosed mesh cages, and indicate that the
system should prove to be commercially feasible. Topics include
the environment, feeds and feeding, fish transfer from freshwater
to saltwater and related variations among species as to
acclimation requirements, genetics and breeding work, survival
rates in the system developed, diseases, and floating pen design
(both nursery and growing pens). The purposes of the study were
to determine coho salmon growth rates using specific dietary
conditions and to determine problems with the system described.
The study was made at the NMFS marine research station,
Manchester, Wash.

Subject descriptors:

Salmon; cage culture; biology; experiment; biological
feasibility.

092

Richards, Jack A.

1968. :

An economic evaluation of Columbia River anadromous fish
programs.

Ph. D. thesis, Oreg. State Univ., 274 pp.

Columbia River irrigation, flood control, navigation, and
recreation are important, often complementary products with
hydroelectric power, but dam and reservoir construction blocks

the migration of the anadromous fish. Costs of passage way,
hatchery, and related mitigating items are developed ~and
discussed in this thesis. Owing to the 1lack of appropriate

market prices as a basis of valuation, benefits of commercial
(including Indian) and sport fishing are estimated according to

specified methodology. Benefits and costs of the programs are
compared. Benefits for commercially caught fish are estlmated;on
the basis of the cost of regulated inefficiency. Benefits for

sport caught fish are estimated using transfer costs as proxles.
Conclusions are made concerning the economic justification of the
program in the 1930's and in 1965.

Subject descriptors: :
Salmon; hatcheries; benefit-cost analysis; method eva;uatlon;
production data; demand analysis; costs; government assistance;
recreation demand; investment model.
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093

Richards, Jack A.; Mahnken, Conrad V. M.; Tanonaka, George K.
1972.

Evaluation of the commercial feasibility of salmon aquaculture in
Puget Sound.

U.S. Dep. Commer., Natl. Mar. Fish. Serv., N.W. Fish. Cent.,
unpubl. prelim. analysis, 35 pp.

Topics include descriptions of biological and ecological systems,
and analyses of production costs, marketing, and cost and returns
for a salmon aquaculture operation the size and structure of
Ocean Systems, Inc. (now Domsea) activity, which is based on R&D
work by NMFS and partial funding by Sea Grant. Capital equipment
initial costs, estimated lives, and amortized annual amounts are
shown, along with operation and maintenance costs (for labor,
eggs, utilities, maintenance, heated water, leasing, and
permits) , and finally total annual costs, by function
(incubation, pond rearing, and pen rearing, then total) and cost
item. Uncertainty ("risk") returns necessary to encourage
investment are discussed as to causes, results, effects of
reduction, and relation