Jointly sponsoreq

¥ JFood andiAg?éulture Organiza f the United N4
o International Deve™ment Research (J

N - sk ‘




The International Development Research Centre is a public
corporation created by the Parliament of Canada in 1970 to support
research designed to adapt science and technology to the needs of
developing countries. The Centre’s activity is concentrated in five
sectors: agriculture, food and nutrition sciences; health sciences;
information sciences; social sciences; and communications. IDRC is
financed solely by the Parliament of Canada; its policies, however,
are set by an international Board of Governors. The Centre’s head-
quarters are in Ottawa, Canada. Regional offices are located in
Africa, Asia, Latin America, and the Middle East.

Published by the International Development Research Centre under
special arrangement with the Food and Agriculture Organization of
the United Nations

©1982 International Development Research Centre

Postal Address: Box 8500, Ottawa, Canada K1G 3H9

Head Office: 60 Queen St., Ottawa

FAO, Rome, IT
IDRC, Ottawa, CA
IDRC-198e
Fish by-catch — bonus from the sea : report of a technical consulta-
tion on shrimp by-catch utilization held in Georgetown, Guyana, 27-30
October 1981. Ottawa, Ont., IDRC, 1982. 163 p.

/Deep sea fishing/, /by-products/, /fish utilization/, /fishery product
processing/ — /food supply/, /protein rich food/, /fish preservation/,
/dried food/, /canned food/, /frozen food/, /fishery development/, /fishery
management/, /economic aspects/, /agricultural wastes/, /conference
report/, /list of participants/, /IDRC mentioned/.

UDC: 639.281.2 ISBN: 0-88936-336-6

Microfiche edition available

11 existe également une édition francaise de cette publication.
La edicion espanola de esta publicaciéon también se encuentra
disponible.



Fish By-Catch. ..
Bonus from the Sea
Report of a Technical Consultation

on Shrimp By-Catch Utilization held in
Georgetown, Guyana, 27-30 October 1981

” ‘M‘ o A IR
A

N W N
?/ OTT AN g
. e

¢ 1 VIT 1982

Jointly sponsored by:

57

IDRC-198e

The Food and Agriculture Organization of the United Nations and

International Development Research Centre

e
s



The designations employed and the presentation of the material in this docu-
ment do not imply the expression of any opinion whatsoever on the part of the
United Nations or the Food and Agriculture Organization of the United Nations
concerning the legal or constitutional status of any country, territory, or sea
area, or concerning the delimitation of frontiers.



Contents

Preface 5

Introduction W.H.L. Allsopp 7
Summary 9

Conclusions and Recommendations 17

Background

Utilization of the Shrimp By-Catch Joseph W. Slavin 21

Use of Fish By-Catch from Shrimp Trawling: Future
Development W.H.L. Allsopp 29

By-Catch for Human Consumption E.R. Pariser 37

Assessment of the Resources

By-Catch from Shrimp Trawling in Guyanese Waters Donald J.
Furnell 43

Fish Discards from the Southeastern United States Shrimp
Fishery Gilmore Pellegrin Jr 51

Yields and Composition of By-Catch from the Gulf of California
J. Perez Mellado, J.M. Romero, R.H. Young, and L.T.
Findley 55

Processing at Sea

Handling Mixed Catches Karsten Baek Olsen and Poul
Hansen 59

Strategies to Avoid By-Catch in Shrimp Trawling V. Sternin and
W.H.L. Allsopp 61

Handling and Storage of Shrimp By-Catch at Sea K. Crean 65

Processing on Shore

The Guyana Project: Industrial Use of By-Catch E. Ettrup
Petersen 69

Effects of Acetic-Acid Aided Evisceration on Deboned Minces from By-
Catch Fish Nigel H. Poulter and Jorge E. Trevino 77

Salting of Minced Fish E.G. Bligh and Roseline Duclos 81

Concentration and Preservation of Mechanically Recovered Fish
Flesh Poul Hansen 84

Processing of By-Catch into Frozen Minced Blocks (Surimi) and Jelly
Products Tan Sen Min, Tatsuru Fujiwara, Ng Mui Chng, and
Tan Ching Ean 89



4 BY-CATCH

Development of a Salted, Minced Product from Mexican Shrimp By-
Catch R.H. Young 93

Canned, Frozen, and Dried Products from By-Catch Fish Nigel H.
Poulter 96

Acceptability and Storage Characteristics of Frozen, Minced Products
from Mexican By-Catch M.A. Tableros and R.H. Young 99

Pepepez — a New, Frozen Minced Product Productos Pesqueros
Mexicanos 101

Fish Silage from By-Catch J.E. Trevifo, R.H. Young, A. Uvalle, K.
Crean, D.H. Machin, and E.H. Leal 103

Marketing, Economic, and Resource-Management Aspects

Possibilities of Marketing Shrimp By-Catch in Central
America Miguel S. Peina 107

Financial Projections for Industrial Production of Minced By-Catch
Fish R.H. Young 110

Optimization of Processing of Three Underutilized Fish Species John
W. Brown and Melvin E. Waters 113

Economic Profiles for Three Products Made from By-Catch
I. Misuishi 118

Management of Shrimp Fisheries J.F. Caddy 120

Regional and Country Developments

Fishery Development: the Latin American Model Revisited Julio
Luna 125

French Guiana M. Lemoine 128

Guatemala Etienne Matton 130

Guyana Ronald M. Gordon 131

Sabah, Malaysia Datuk Chin Phui Kong 135

Mexico José Manuel Grande Vidal and Maria Luz Diaz
Lopez 137

Mozambique H. Pelgréom and M. Sulemane 139

Sri Lanka 8. Subasinghe 141

Thailand Bung-orn Saisithi 143

Bibliography 147

Participants 161



Sabah, Malaysia

Datuk Chin Phui Kong Department
of Fisheries, Sabah, Malaysia

Demersal catch by the shrimp trawling operations
of Sabah, Malaysia, totaled 2.7 x 10% t in 1979,
comprising 54 x 10° t shrimp and 2.1 x 10%t fish.
Fourteen groups of fish are considered most im-
portant in the by-catch, which consists of more than
100 species. Until very recently, a considerably large
portion of the fish by-catch was discarded at sea,
57.4% being discarded in 1979; 26.1% was sold
fresh for human consumption, 8.5% was processed
into fish balls, cakes, or salted, dried products. The
remainder was used in animal feeds (5.9%) and
fertilizer (2.1%). Increasing amounts of by-catch are
being used as feed for fish and prawns in the newly
developed aquaculture projects. The amount of
“trash” fish required for these projects is estimated,
within 10 years, to be greater than the amount cur-
rently landed.

The coast of Sabah state, Malaysia, stretches
about 1500 km and houses more than two-
thirds the population, including some 15 000
people who derive their living from fishing. In
1979, 4600 motorized fishing boats operated
along the coast, and, of these, 800 were
shrimp trawlers. Shrimp trawling is the most
important fishery in Sabah. It began in 1960
when the otter-traw! fishing method was used
successfully in Sabah waters. The shrimp
catch since hasincreased from 930tin 1963 to
5430t in 1979 (Chin and Goh 1967; Malaysia,
Department of Fisheries 1980).

Although bottom trawling has proved to be
the most efficient method for catching shrimp
in Sabah, it also unselectively catches great
quantities of fish. The fish by-catch, on aver-
age, forms more than 80% of the total catch by
weight, and its disposal has always posed a
difficult problem.

In 1979, total catch by shrimp trawlers was
estimated to be about 2.7 x 10%t, the by-catch
being 5.7 x 10%t,12.4 x 10%t,and 3.2 x 103t
in the west coast, northeast coast, and the
southeast coast, respectively. The fish/shrimp
ratio was highest in the waters off the south-
east coast (6:1). Thus, the amount of fish
caught by shrimp trawlers in that year was
21 250 t.

Although more than 100 species of fish are
caught by shrimp trawlers in Sabah waters,
there are 14 important groups of commercial
fish. These are unprocessed and sold fresh in
the fish markets for human consumption,
especially to the people living in the remote
interior. They comprise threadfin bream
(Nemipterus spp.), trevally (Carangidae),
grouper  (Epinephelus  spp.), croaker
(Sciaenidae), grunt (Pomadasys spp.), white
fish (Lactarius lactarius), red snapper (Lut-
Janus spp.), goatfish (Upeneus spp.), mackerel
(Rastrelliger spp.), small barracuda (Sphy-
raena obtusata), flathead (Platycephalus
spp.), halibut (Psettodes erume:), hairtail
(Trichiurus  haumela), slipmouth (Lei-
ognathidae), and lizard fish (Saurida spp.)
(Bin Sam Abdul Latiff et al. 1976; Bin Sam
Abdul Latiff 1979).

Almost all species in the fish by-catch are
edible; however, the blowfish (Lagocephali-
dae) are considered poisonous. The tripod fish
(Triacanthidae), the cardinal fish (Apogoni-
dae), and commercial species that have not
attained marketable size (12 ¢cm) are usually
not marketed for human consumption.

Owing to the limited storage and ice avail-
able on board the vessels, shrimpers discard
most of the low-value commercial fish, ir-
respective of size, in the first 2 days of a
voyage, in addition to the nonmarketable fish,
and only retain those of high value. However,
they try their best to save the entire fish by-
catch on the last day of fishing, especially that
of the last haul, for marketing. Thus, the
“trash” fish that appear at the fish markets
are usually small, but those that have been
thrown overboard at sea, which constitute the
greater portion of the catch, are all sizes.

Sabah has gone through various stages of
shrimp-trawling development in the past 20
years. On this 21st year of the establishment
of this unique industry, shrimpers can look
back with a sense of pride that they have now
mastered the techniques of catching shrimp
and can look forward to proceeding further
afield in future. Unfortunately, the tech-
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niques for processing and marketing the fish
by-catch have not developed along with the
shrimp industry.

Of the total 2.1 x 10* t of fish caught in
shrimp trawling in 1979, about 1.2 X 10*tor
57.4% were discarded at sea. The rest were
marketed fresh for human consumption
(26.1%), made into fish balls, fish cakes or
salted, etc., for human consumption (8.5%),
marketed fresh for animal feeds (5.9%), or
used as fertilizer (2.1%).

Owing to the rapid increase in the urban
population, the consumption of fresh, unpro-
cessed fish in the cities has risen steadily in
recent years. The same is true in rural towns,
and, aided by the improvement of road trans-
portation, the sales of fresh fish have in-
creased many fold.

The marketing of fresh fish in Sabah is car-
ried out mostly by individuals or the so-called
fishmongers. Their business activities are
centred at markets, which are built by the
government. Every city or town has at least
one fish market, which is, in the case of coast-
al towns, always at the waterfront.

Wooden boxes, lined with foam plastic or
styrofoam for insulation, are extensively used
by fishmongers to keep fresh fish. When the
day’s supply is greater than the demand, the
excess fish are stored in crushed ice in the
insulated boxes in the markets. The boxes are
also used for delivery of fresh fish to the rural
centres, 100-250 km away. The holding
capacity of these boxes ranges from 120 kg to
300 kg. Inmost cases, light trucks are used for
transport, each truck carrying 1-3 boxes. The
driver is often the owner of the cargo. This
fresh-fish marketing network has so far been
serving the rural communities quite satis-
factorily, and indications are that it will ex-
pand whenever there are new marketing out-
lets. Prices of fresh fish vary, depending on
the supply and demand and the grade of fish.
In 1979, top grade fish sold for U.S.$1.37-
2.48/kg, and “trash” fish, U.S.$0.06-0.20/kg.
The two intermediate grades of fish ranged
from $0.34/kg to $1.62/kg.

Fish balls and fish cakes from the by-catch
primarily incorporate conger eel (Muraenesox
cinereus), lizard fish, hairtail, threadfin
bream, shad and herring (Ilisha elongata and
Opisthopterus tardoore), croaker, and sharks.

The flesh is extracted either by hand or by
mechanical separator. Normally, the species
are mixed together, and other fish, such as

yellowtail (Caesio spp.) and Spanish mackerel
(Scamberomorus spp.), which are not normal-
ly caught by the shrimp trawlers, are often
added for improved quality. Each manu-
facturer has a secret blend.

Recent processing trials on fish balls, con-
ducted by the Department of Fisheries, indi-
cated that two species of fish in the by-catch.
Leiognathus splendens and Pomadasys hasta,
which had not been used by commercial pro-
cessors, could produce fish balls of moderate
quality. Catfish (Ariidae) were also tested but
were found to be unacceptable (Snell
1978a,b); when salted and dried, however,
they sell well in local markets. They are split,
lightly salted in brine, and sun dried. This
process has proved appropriate for croakers as
well.

More “trash” fish are used for animal feeds
now than were used 2 years ago because ofthe
development of intensive culture of prawns
(or shrimp) in brackish-water ponds and
marine fish (grouper, snapper, and sea perch)
in floating net-cages. These two newly de-
veloped systems of aquaculture are heavily
dependent on “trash” fish as feeds. A floating
net-cage farm holding 60 000 fish is estimated
to consume 200 t of “trash” fish annually. A
60-ha prawn-culture farm in Tawau at pres-
ent consumes 1.5 t of “trash” fish each day,
and, when the farm has completed its develop-
ment target of 800 ha of ponds, its daily need
will be 20 t or 7.3 x 103 t/year, which is more
than double the total fish by-catch for Tawau
in 1979.

Several large-scale cornmercial prawn-
culture projects are now being implemented
in Sabah. When these projects are completed
and operational, the amount of “trash” fish
required by the projects will probably exceed
the amount available, consuming the entire
fish by-catch from shrimp trawling. Thus, the
entire yearly fish by-catch may be utilized
within the decade.
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