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PREFACE 

THIS REPORT IS A GENERAL ACCOUNT OF THE WORLD ' S PRO­
DUCTION AND TRADE IN FISH MEAL AND OIL. IN 1959 , 
THE WORLD MARKET FOR FISHMEAL SUFFERED A DECLINE IN 
PRICES OWING TO TREMENDOUSLY INC REASED PRODUCTION IN 

A NUMBER OF COUNTRIES . I N MANY COUNTR IE S , STOC KS OF 
FISHMEAL, WHI CH COULD BE SOLD ONLY AT A LOSS , HAVE 
ACCUMULATED . SOME REDUCTION PLANTS--A ND EVEN THE 
ENTIRE REDUCTION INDU STRY--H AVE BEEN FORCED TO CLOSE 
AS PRODUCTION COSTS HAVE BEEN TOO HIGH FOR THE FISH­
MEAL TO COMPETE IN WORLD MARKETS AT THE PREVAILING 
LOW PRICES. AN EFFORT HAS BEEN MADE I N THIS REPORT 
TO SHOW INC REASES AND DECREASES I N PRODUCT I ON OF 
FISH MEAL AND OIL , ESPECIALLY DUR ING 1953 TO 1959 , 
THE PRI NC IPAL MARKET S FOR THE PRODUCTS, AND THE 
CHANGES IN SUPPL Y SOURC ES IN PRINCIPAL MARKETS . 

THE DATA USED IN THI S REPORT HA VE BEEN ASSEMBLED FROM 
NUMEROUS SOURCES, TRANSLATED FROM MANY LANGUAGES, AND 
CONVERTED FROM DIFFERENT STANDARDS OF MEASUREMENT TO 
A S INGLE STANDARD-- THE SHORT TO N OF 2,000 POUNDS. THE 
SOURCES FREQUENTLY HAVE BEEN CONTRADICTORY , WITH MANY 
DATA VAGUE, INC ONS ISTE NT, INCONCLU SIVE , OR I MPOSSIBLE 
TO OBTAIN . I N CERTAIN COUNTRIES, STATISTICS ON FISH­
MEAL ARE COMBINED WITH THO SE FOR WHALE MEAL, BONE MEAL , 
AND MEAT MEALj FI SH OIL I S OFTEN COMB I NED WITH MARINE 
ANIMAL OIL . IN SOME CAS~S, SEP'~RATE FIGURES ARE NOT 
MAINTAINED ON THE PRODUCTION OR EXPORT OF FISH SOLUBLES . 
WHERE POSSIBLE, AN ATTEMPT HAS BEEN MADE TO RECONC ILE 
I NC ONSI STENC IES AND DISCREPANCIES IN DATA j WHERE THIS 
HAS NOT BEE N POSSIBLE, THE DATA ARE FOOTNOTED TO I N­
DICATE WHAT IS INCLUDED BESIDES FISHMEAL AND FISH BODY 
OIL. 
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WORLD PRODUCTION AND TRADE IN FISH MEAL AND OIL 

INTRODUCTION 

The value of fish and fish wastes as fertilizer and as animal 
feed has been known since early times. However , the special mechan­
ical treatment of fish, fish wastes, and offal to produce fishmeal is 
a result of the industrialization which started in the 19th century, 
particularly in England, Germany, and the United States. Fish oil was 
for many years regarded as the more valuable product of reduction ; the 
meal resulting from the residue of flesh and bones wa s considered a 
byproduct. The importance of fishmeal to supply the necessary animal 
protein in animal feeds was recognized some years ago, and its use has 
increased rapidly. 

Before World War II, tpe industry was concentrated in Northern 
Europe, North America, and Japan--the main producers being Japan, the 
United States, Norway, Germany, the United Kingdom, Canada, and Ice­
land. In 1938 these seven countries produced about 98 percent of the 
world production of 723,000 short tons of fishmeal. In 1948, these 
countries (with the exception of Japan and Germany) were still the 
leading producers. By 1953, however, production in other countries 
became significant. Angola, Morocco, Denmark, and the Union of South 
Africa had become large producers and exporters. Also, Japan and the 
Federal Republic of Germany had regained their former status as major 
producers . In 1953, these 11 countrie s produced about 88 percent of 
the world production of 1,122,000 t ons . In 1958, Peru had become a 
major producer, and in 1959 became the foremost fishmeal producer of 
the world, supplying about 20 percent of the world produc tion of near­
ly 2,000,000 tons (table 1 and figure 1). 

A decline of as much as 30 percent in world fishmeal prices from 
early 1959 through 1960 was generally attributed to the increased pro­
duction which occurred in Peru. Price quotations are listed in the 
discussions under the individual countries . In 1959, it was estimated 
that the world production of fishmeal was about 200,000 t ons greater 
~han world consumption . 

Fishmeal is the protein concentrate derived from raw fish through 
the process of cooking, pressing, and drying. It is used principally 
in mixed feeds as a source of protein for poultry and hogs. Modern 
large-scale swine and poultry rearing operations have found that fish­
meal, as a source of feed, supplies a complete, hi gh-qua lity and well­
balanced animal protein. 

Stickwater is the liquid from pressing left after separation of 
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the oil. The moisture content of stickwater is evaporated and reduced 
by about 50 percent to leave a residue known as fish solubles. Some­
times fish solubles are re-introduced into fishmeal to increase the 
protein content, thereby making "whole" meal, or may be used directly 
as an ingredient in poultry or hog feeds. 

Fish body oil is the fatty portion of the raw fish, freed by the 
cooking and pressing processes in the manufactur e of fishmeal. The 
oil is used in the manufacture of margarine, protective coatings, 
floor coverings, and paints. 

Raw materials for reduction utilize many species of fish. In 
countries such as Belgium and the Netherlands, the offa l and wastes 
from the processing of edib le fish--as well as any edible fish con­
demned as unfit for human consumption--are the raw materials used to 

TA BLE 1. --PRODUC TION OF FISHMEAL, BY MAJOR PRODUCING COU TRIES, 
1948 ) 19J3) 1058) AND 195J 

~'- U~JTRY 

ANGOL A 
-1(1ROCCO 
SOUTH AFRICA 
CANADA 
UN ITED ST ATES 
CHI L E 
PERU 
JAPAN 
DENMARK 
FEDERAL REPUBLIC 

OF GERMANY 
ICELAND 
NOR WAY 
UNITED KINGDOM 
U.S . S.R . 

TOT AL £:./ 
1/ NOT AVAILABLE . 

(I N SHORT TOt "') 

1948 

15,653 
JJ 

11,795 
45,856 

215,500 
882 

37)809 
'1,904 
18)298 

45 )415 
177) 801 
66 )248 
12 ) 015 

659 , 176 

1953 

46 ) 31 
18,073 
96 , 170 
51)856 

238 ) 851 
8)218 

•. 13) 3 
105)374 
30)986 
77) 205 

28 ) 660 
176)755 
92 )314 
26)896 

1)011,319 

1~58 

52 ) 679 
22 ) 811 

109,258 
72 )393 

2 8) 140 
20) 725 

139) 854 
231 ) 530 

72 ) 319 
83 )335 

48 ) 170 
131) 035 
87 , 743 

JJ 
1) 319) 992 

1959 

61 ) 916 
1~)526 

143) 722 
77 )177 

306)551 
33) 811 

366)351 
258)468 

78 )242 
98 )078 

71 , 640 
1 1) 060 
87 , 696 

1/ 
1)744)238 

£:./ TOTALS DO NOT INCLUDE SMALLER QUANTITIES PRODUCED IN MANY OTHER 
COUNTRIES . THE AMOUNT OF FISHMEAL PRODUCED IN 1959 IN COUNTRIES NOT 
LISTED ABOVE IS ESTIMATED AT ABOUT 250)000 SHORT TONS . 

NOTE: FOR SOME COUNTRIES DATA MAY INCLUDE WET OR DRY SOLUBLES . 

SOURCE: FOOD AND AGRICULTURE ORG ANIZATI ON , YEARBOOK OF FISHERY STA­
TISTICS . 
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pr oduce fishmeal. In most fishmeal producing countries, however, 
wastes and offal form a small part of the raw material sent · to reduc­
tion plants. 

u.s . reduction plants on the Atlantic and Gulf coasts utilize the 
menhade n (Brevoortia tyrannus). A large fishery exists solely for 
this species and solely for reduction. A lesser part of the produc­
tion of fishmeal comes from wastes and offal from groundfish , tuna , 
salmon, and s ardine processing , and from whole herring and "industrial" 
fish (mainly bottom fish taken by small trawlers). 

About one-half of Canada's production of fishmeal is from the 
British Columbia herring (Clupea pallasii), caught almost exc lusively 
for reduction. 

An Eastern Atlantic sardine (Sardine lla aurita) is the basis of 
the Moroccan fishmeal industry and also forms a large part of the 
catch for reduction in Angola. The sardinella (Clupea eba), the 
"carapau" (Selar crumenophthalmus), and the jack mackerel (Trachurus 
tr achurus) ar e also used in Angola for reducti on. 

in the Un10n of South Africa and South -West Africa, the sardine 
vI p11chard (Sardinops ocellata) and the jack mackerel or maasbanker 
(I. trachurus) ar e the principal f1sh caught for reduction. Some meal 
is also made from wastes and offal of sardine canneries, groundfish 
(ch1efly hake, Merluccius capensis) processing plants, and spiny lob­
SLer (Jasu s lalandii) freezing and canning plants. 

The principal fish for reduction in Peru is the "anchoveta" 
' Engraul is ringens), though ther e is some production from bonito 
rr i ncipally Sarda chilensis and ~. velox) cannery wastes; a low-grade 

,neal is obtained from the "machete" (Ethmidium chilcae) . The anchoveta 
is also found in the waters off northern Chile, and its use in reduc ­
tion is surpassing that of the "pescada", a southern hake (Merluccius 
~), formerly the principal source of Chilean fishmeal. In Mexico, 
one fishmeal plant on the Gulf Coast, uses chiefly an anchoveta 
(Cetengraulis endentulus). 

The saury (Cololabis saira) is a major source of raw material for 
reduction in Japan. The Japanese factory -ship fleets in the Bering 
Sea use the bottom fishes taken by the trawl fishery. Wastes and 
offal from fish processing also form a considerable part of the raw 
material used in the Japanese reduction industry. 

The North Atlantic and North Sea herring (Clupea harengus) is 
the major source of fish meal and oil in Denmark, the Federal Repub­
lic of Germany, Norway, Iceland, and the United Kingdom . Denmark and 
the Federal Republic of Germany, especially, are also using the sand 
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launce (Ammody es tobianus). Offal and wa from h rrin nd 0 h 
fish processing--as we ll as ish condemned a unf for hu n c n­
sumption- -ar e sen t o th r educt ion plants in the north rn Eur p n 
countries. 

NORTH AMERICA 

CANADA 

The Indu stry 

On the eas t coast th Canadian reduction industry is locat d 
chiefly in Newfoundland, Nova Sco tia, and ew Brunswick and on h 
west coast in British Columbia (figure 2). There are about 5 r duc­
tion plants in thes e areas and about th e same number of d a1 ra h n­
dling the fishmeal trade in Canada. Total producti on 0 fi hm 1 
dropped fr om 91,428 short tons in 1956, the r ecord y'ar, to 57,559 
t ons in 1957, but r ose to 77 ,177 t ons in 1959 (table 2, figur 3). 
Fish body oil production r eached a h igh point of 35 977 tons in 1959. 
Three firms pr oduced fis h solubles . Figures on production of olubl 
are not available . 

FI tiRE 2 .-- CA 0 LOCATIO OF FIS -REDUC 10 PU. TS 
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TABLE 2.- -CANADA: PRODUCTION OF FISH MEAL AND OIL, 1 53- ~9 
( I N SHORT TONS ) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

~ I SHMEAL 

~ 1 , 8~6 
61 72~ 

o7,41O 
j1 , 428 

I 7, :;'J9 
72 , 3~3 
77,]77 

FISH Oil 

1S 478 
11, , 882 
21 273 
2' , 38 
16 ) 89 
2& , 87 
3:' '7 

NOTE: FISHMEAL I eLUDES lOD-LIV~H ~tA , EA 
RO l 0 HER SPECIEJ HERRING BODY MEAL , SALM ri OFFA~ r>IE •• ) ,,',0 1-1'1. 

AND FISH FERTILIZERS , 
SOUR CES: FISHERIES S1A I 
DESPATCHES . 

l RIC: E 

The Br i t is h Columbia he r r in g fishery , t he second f i s he ry in i m­
por tance in the Provinc e , is now conducttd sole l y f or th e pr oduction 
of f ish meal a nd oil . The herri ng (C l upea pal l asii) i s take n by 
s e ~ne rs --largely i n the inle t s of the eas t and wes t coa s t s o f Vanc uve r 
I s land and the ne ighb oring mainla nd -- and sent t o t he r eduction plan t s , 
This fishe r y s upp l i es about one - hal f of Canada ' s annual pr oducti on of 
fish meal and oi l. Wast e s and of fal f r om t he sa l mon canne ries and 
o ther food- fis h pr ocessing plant s on the Paci f i c Coa s t ar e al so r e duc e d 

1,000 
SHORT TONS 

100 

50 

0"--..... 
1953 1954 1955 1956 

PRODUCTION ~ 
EXPORTS TO 
UNITED STATES 

OTHER COUNTRIES 

1957 1958 1959 
FI GU RE 3 .--C ANADA: PRODUCTION AND EXPORTS OF FISHMEAL, 1953- 59 
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to meal and oil. 

The reduction plants on the Atlantic Coast produce meal from cod 
livers, cod wastes and offal, herr i ng and trash fish, and the wastes 
from the groundfish industry. Small amounts of fish fertilizer are 
produced from alewives, capelin, herring, and other species . 

Reduction plants producing fishmeal or fish fertilizer from one 
or more of these raw materials are located, as follows: 

British Columbia - Vancouver, Steveston, North 
Vancouver, Butedale, Prince Rupert. 

Nova Scotia - Mulgrave, Yarmouth, Petit de Grat, 
Hood Harbour, Glace Bay, Clarkes Harbour, 
Lockeport, Louisburg, Canso, Liverpool, 
Lunenburg, North Sydney and Halifax. 

Newfoundland - St. John's, Burgeo, Curling, 
Harbour Grace. 

New Brunswick - Black's Harbour, Loggieville, 
Fairhaven. 

Quebec - Grindstone (Magdalen Islands), Montreal, 
Quebec. 

Prince Edward Island - Sour is , Tignish . 

Manitoba - Winnipeg (fresh-water fish). 

In 1955 and again in 1957 and 1958, strikes in the British Colum­
bia herring fishery reduced the size of the herring catch. In 1959, 
however, a record production of Pacific herring meal and oil was made 
despite a five-month strike in the herring fishery, and the December 
closing of the fishmeal plants . In that year, 41,696 short tons of 
herring meal and 21,551 tons of herring oil were produced. This fish­
ery and the reduction industry on which it depends remained closed 
from December 1959 to November 1960. 

Prices and Costs 

British Columbia fishermen were paid the equivalent of about 
US$13.00 per short ton for herring during the last months of 1959. 
The d~cline in world prices of fishmeal in late 1959 was not accompa­
nied by a drop in the cost of raw materials purchased by British Co­
lumbia reduction plants. In November 1960, however, the herring fish­
ermen agreed to accept a price of about US$9.00 per ton, and fishing 
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TABLE 3.- - CANADA : EXPO RTS OF FISHM EAL, BY COU NTRY OF DEST INATI ON, 1953-59 
(I N S HOR T TONS) 

COUN TRY 1953 1954 1955 1956 1957 1958 

UN ITED STATES 15,266 30, 731 32,43'3 47,793 34,064 17,419 
UN ITED KINGDOM 326 1,300 3,102 3,490 6,741 8,478 
PHILIPPI NES 210 501 1,280 1,818 70 
VENEZUELA 340 1,773 853 610 
OTHER 23 53 1 1 063 534 120 1 1 267 

TOTAL 15,615 32 ,634 38,878 53,950 43,353 27,234 

SOURCE: TRADE OF CANADA, EXPORT S , 1953-59 . 

TABLE 4 .--CANADA: EXPORTS OF FISH OIL, BY COUNTRY OF DESTINATIO N, 1953-59 
(I N SHORT TON S ) 

COUNTRY 1953 1954 1955 1956 1957 1958 

UNITED STA TES 2,157 2,455 1,078 703 25 
FEDERAL REPUBLIC OF 1,470 1,738 2 5 , 272 82 

GERMANY 
NETHERLANDS 1,053 11 3, 693 463 139 
UNI TED KINGDOM 150 
VENEZUELA 80 105 81 10 
OTHER 2 5 425 6 11 3 

TOTAL 4,762 4,303 5,279 6,454 25 374 

1/ INSIG NIFICA NT. 

NOTE : INCLUDES HERRING OIL AND OTHER FI S H-BODY OILS. 

SOURCES: TRADE OF CANA DA, EXPORTS, 1953-59; CANADIAN FISHERIES ANNUAL, 1959. 

1959 

26,429 
15,927 

2 1 366 
44,722 

1959 

276 
6~3 

10,311 

11 
11,270 



was scheduled to begin again in December. During 1955, east coast 
fishmeal plants, which were not a part of a fish-processing plant, 
paid US$10 . 35 per ton for wastes and offal, and in 1960 only US$3.37 
per ton. In Ju ly 1960, a price of US$111.75 per ton, f.o.b. Vancouver, 
was quat d for British Columbia herring meal. July 1960 quotations 
shm.,Ted Newfoundland fishmeal (60 percent protein) selling at about 
US$84.00 per short ton, f.o.b ., east coast Canadian mainland ports. 
Fish oil was quoted at about US$17l.00 per short ton, f.o.b. east coast 
Canadian ports. 

Foreign Trade 

More than one - half of the Canadian production of fishmeal is ex­
ported . In 1959, nearly 45,000 short tons were exported, of l e ss than 
78 000 tons produced . The United States and the United Kingdom were 
the principal export markets (table 3). Exports of fish body oil 
dropped from a 5,000 ton annual average during 1954 to 1956, to an in­
significant amount in 1957 and 1958 (table 4). The United States, the 
Federal Republic of Germany, and the Netherlands we r e the principal 
buyers of Canadian fish oil until 1958. In that year, the United King­
dom entered this market, and in 1959 t ook the bulk of Canadian fish 
oil exports of 11,270 tons. In Canada, fish oil has been largely re­
placed by cheaper vegetable oils in the manufac tur e of margarine, and 
lard in the manufacture of shortening . 

Canadian exports of fish solubles by country of destination from 
1953 to 1959 were as follows: 

Year 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

United States Jamaica Total 
. ............. short tons ............ . 

3,520 
5,284 
5,880 
4,095 
8,414 
4,079 
4,442 

2 
3,520 
5,286 
5,880 
4,095 
8,414 
4,079 
4,442 

Small amounts of fish scrap and fish offa l, amounting to about 
2,000 tons, net Canadian export , are traded be tween the Unite d States 
and Canada. Minor quantities have also been imported occasionally from 
Iceland, or exported to Australia . 
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MEXICO 

The . Industry 

Fishmeal in Mexico has been mostly a byproduct of the canning in­
du stry located chiefly in Baja California. Recently a reduction plant 
started operations in Ciudad del Carmen, fishing exclus ively for reduc­
tion and using mostly an anchoveta (Cetengraulis edentulus), and some 
menhaden and other fish. There are 16 r eduction plants in Me xico, 
though 5 of these are not presently in opera tion. Production by these 
plants was between 2,200 and 3,300 short tons of fishmeal in 1959. The 
1960 production should be considerably higher as the plant at Ciudad 
del Carmen is 'now produc ing about 600 tons a month. The total capacity 
of the 16 plants is in excess of 100 tons of raw fish per hour, or 
about 180 tons of meal per 8-hour day. One plant introduces solubles 
f r om stickwater into the meal. A p lant at Ensenada produces a small 
amoun t of fish solubles; the entire production is exported to Califor­
nia. 

Little probability exists for any significant increase in Me xican 
lishrr.eal production if world prices remain low. Eventual self-suffi­
_icncy in domestic needs in both fish meal and oil may be possible if 
the world price situation improves. 

Prices and Costs 

The plant at Ciudad del Carmen pays the equivalent of US$14.50 
per short ton for fish for reduction. This plant estimates its pro­
luc tion cost for meal, delivered in Mexi~o City, at the equivalent of 
, ~cut US$160.00 per short ton, at which price it cannot compete with 
~ eruvian fishmeal which was offered in Mexico City at US$114.00 per 
t on in July 1960. The Ba ja California producers, who normally sell 
most of their fishmeal in the United States, are unable to compete with 
Peruvian prices either in the United States or in Mexico because of 
high production costs and freight and handling charges. 

Fore ign Trade 

Imports of fishmeal into Mexico have increas ed from 1,287 short 
tons in 1956 to 11,020 short tons in 1959. These imports come chiefly 
from the United States , Peru, and Canada, with small amounts from 

orway and Chile. Import permits are now required on fishmeal by a 
decree of July 15, 1960, but the previously requ ired agricultural 
sanitary permits were issued prior to this date for about 15, 000 tons 
of fis hmeal, mostly from Peru. Import du ties amount to about US$18.00 
per short ton. There is a government severance tax on the production 
of meal amount ing to about US$2.90 per shor t ton. Import permits are 
required f or fish oil. Duties vary with the size of the container. 
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PANAMA 

The Industry 

Two fishmea1 plants in Panama, one on Taboga Island and one at 
Puerto de Caimito, have a capacity of 8 t o 10 short t ons of raw fish 
per hour. Purse seines are used to capture anchove ta (Cetengrau1is 
mysticetus) and thread herring (Opisthonema 1ibertate). In 1959, 
about 9,500 tons of fish were processed, yielding ab out 2,000 tons of 
meal. The fish oil produced by the two plants is sold locally for 
soapmaking. Fishing vessels are owned by the plants. The price of 
local fishmea1 depends on the quantity purchas ed. More than five-ton 
lots sell at the equivalent of US$125.00 per ton, delivered at plant. 
Fish oi l was quoted at US$0.07 per pound. Stickwater is not utilized 
nor are solub1es produced. 

Foreign Trade 

Import duty on fishmeal amounts to about US$180.00 per short ton, 
plus one percent of the f.o.b. value at port of embarkation. This im­
port duty rather effectively protects the local industry . No severance 
tax is char ged on fish caught for r eduction purposes and there are no 
export .duties or quantitative restrictions on imports. In 1959, about 
2,000 tons of meal were exported, largely to West Germany and the 
United States, and about the same amount imported. This paradoxica l 
situation was explained by the fact tha t imports were made early in 
the year when the two reduction plants were not in operation . 

UNITED STATES 

The Industry 

In 1959, for the first time, the utilizat ion in the United States 
of fish and shellfish for industrial purpos e s exceeded that for human 
food. Of the 2,550,000 short tons of fish and shellf ish caught, about 
1 ,375,000 t ons (or nearly 54 percent of the t otal) were used in the 
manufacture of such industrial products as fishmeal, fish oil, fish 
solubles, homogenized-condensed fish, and shell products or as bait or 
animal food. Over 90 percent of the raw materials for industrial us e 
have gone into the manufacture of fish meal, oil, and related products. 

In 1959, U.S. reduction plants i n operation, exclusive of dupli­
cation, number e d 150. The plants are located on all coasts (figur e 4), 
but those with the large st capacity ar e on the Atlantic and Gulf 
coasts. Classified according t o raw materials used, there were 36 
menhaden, 28 shrimp, 21 crab, 24 tuna and mackerel, 15 herring, 11 
Pacific sardine and 34 groundfish, ocean perch, etc. plants. In 
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FIGURE 4 .- - UNITED STATES: LOCATION OF FISH-REDUCTION PLANTS 

addition, 8 plants handled such miscellaneous materials as anchovy, 
alewi fe, salmon offal, horseshoe crab, fur seal, and whale. Some of 
t he reduction plants were listed as processors of more than one type 
of raw material--these being chiefly plants which produce meal from 
herring and groundfish on the Atlantic Coast and plants utilizing tuna, 
mackerel, and sardine s on the Pacific Coast. Approximately 80 to 85 
percent of U.S. fishmeal production is handled by 15% the 150 plants. 
The number of reduction p lants did not increase in 1960. 

TA BLE 5 .--UNITED STATES: SUPPLY OF FISHMEAL, 1953- 59 
( IN SHORT TONS) 

YEAR PRODUCT IO N IMPORTS TOTAL 

1953 238, 85 1 131,473 370,324 
1954 256 , 967 145,777 402 ,744 
1955 264,502 98 , 003 362,505 
1956 295 , 793 90 , 42 1 386,214 
1957 264,085 81,1 96 345,281 
1958 248, 140 100,352 348,492 
1959 306,551 132, 925 439,476 

SOURCE: BURE AU OF COMMERCIAL FISHERIE S. 
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T AB LE 6 . --UNITED STATES : SU PPLY OF FISH SOLUBLES , 1953-59 

(I N SHORT TO NS ) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

PRODUCT I ON 1/ 

81, 494 
115,030 
110, 919 
128,829 
122,273 
130,177 
165,359 

1/ I NC LUDES HO MOGEN I ZED - CONDENSED 

:?:./ NOT AVA IL ABLE . 

FI SH 

I MPO RTS TOTAL 

:?:./ 81,494 
3,614 118,644 
3,297 114,21 6 
2, 99 1 131, 820 
9,709 131, 982 

14,567 144,744 
26, 630 192,030 

(WET- WE I GHT BAS I S ). 

NOTE: I MPORTS OF FISH SO LUBLES ARE UNDERSTOOD TO BE ON A WET-WEIGHT 
BAS I S , EXCEPT THOSE FROM THE UN I ON OF SOUT H AFR I CA WHICH ARE BE LIEVE D 
TO BE ON A DRY-WE IGH T BAS I S . 

SOURCE: BUREAU OF COMMERC I AL F I SH ERIES . 

u.s. fishmeal production has been at a high level and reached a 
record high of 306,551 t ons in 1959 (table 5, figure 5). Fish solubles 
(including homogenized-condensed fish) have been produced in increasing 
quantities--8l, 494 t ons in 1953, compared with 165,359 tons in 1959 
(table 6). Postwar pr oducti on of f ish body oil reached its highest 
point in 1956 with 98,629 tons; in 19 59 production was 91,590 tons 
(table 7). 

TABLE 7 .--UNITED STATES: PRODUCTION AND FOREIGN TRADE IN FISH OIL 
(EXCLUDING LIVER, WHALE, AND SPERM OIL), 1953- 59 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

1/ I NCLUDES SMAL L 

(I N S HO RT TONS) 

PRODUCT I ON I MPORTS 

75,337 5,978 
81,105 6, 506 
92 , 546 5,1 49 
98 , 629 5, 329 
74, 101 3,604 
80, 816 2,456 
91, 590 3,334 

QUANT I T I ES OF NON -MEDI C IN AL LIVER 

SOURCE: BUREAU OF COMMERC I AL FISHERIES . 
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54,234 
70,817 
71, 336 
70,402 
57,470 
47,022 
72,240 
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The U.S. fishmeal industry is now based chiefly on the menhaden 
(Brevoor tia) , which is found off the Atlantic coast from Massa­
chu~etts to Florida and along the Gulf of Mexico coast to Texas. Be­
for e World War II, the industry had been located traditional ly at 
Atlantic Coast ports, with some landings made at Gulf of Mexico ports. 
The growth of the poultry and swine raising industries in the postwar 
period, however, cause d an increased demand for fishmeal, and modern 
equipment and new plants were introduced into the Gulf reduction in­
dustry. About 25 percent of the total Atlantic and Gulf catch now 
comes from Gulf of Mexico waters. The menhaden fishery uses more than 
200 vessels with nearly 600 auxiliary boats and more than 200 purse 
seine s. Almost 5,000 fishermen are occupied in this fishery . 

In 1959, from the 1 ,096,932 short tons of menhaden delivered to 
reduction plants , 223,893 short tons of fishmeal were produced 
( table 8). In addition, 25,380 ton s of meal were processed from tuna 
and mackerel cannery wastes, 11,963 tons fr om herring, 2,927 tons from 
Pacific sardine cannery wastes , and 30,344 tons from unclassified 
forms, consisting chiefly of wastes from plants processing alewives, 
groundf ish, ocean perch, anchovies, crabs, and salmon. Small amounts 
Jf meal are produced from horseshoe crab and from wastes of crab, 
~~Yimp, fur seal, and whale processing. 

The menhaden also accounts for the bulk of the fish oil (excluding 
liver , whale, and sperm oil) produced in the United States. Of the 
91 , 590 short t ons of fish oil processed in 1959, about 85 percent 
(7 7,35 5 tons) was obtained from the menhaden (table 9). 

Prices 

Prices quoted on the New York market dropped in late 1959. A 
compar ison of New York quo tations for fishmeal, fish oil, and fish 
solubles in 1958 and 1960 is afforded in the fol lowing tabulation: 

Product Sept. 23, 1958 Sept. 26, 1960 
.......... U . S. do llar s ........ . . 

vome stic menhaden meal (60% prote in) 
F.O.B., East Coast, per short ton 138.00-140. 00 90.00-95.00 

Imported Peruvian meal (65% protein) 
F.O.B., Gulf ports, per short ton 154.00-156.00 88.00-90.00 

Domestic menhaden oi l 
F.O.B., Baltimore, per short ton 145.00-150.00 120.00-130.00 

Domestic fish solubles, 50% solids 
F. O.B ., East Coast, per short ton 95.00-97.50 35.00-40.00 
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TABLE 8 .--UNITED STATES: PRODUCT ION OF FI S H~ tAL, BY TYPE OF PRODU CT, 1953-59 
(I N SHORT TO NS) 

PRODUCT 1953 1954 1955 1956 1957- 1 1958 1959 

MEN HADEN SCRAP AND MEAL 174,752 183,091 190,628 210,582 172,388 158, 074 223,893 
HERRING MEAL 206 6,973 7,6 71 11,298 13,89 1 10,277 11, 963 
PACIF I C SARD I NE MEAL 144 6,513 6,966 2,809 1,474 10,756 2,927 
TUNA AN D ~lACKEREL MEAL 20,029 21,576 23,396 26,266 25,716 25 ,311 25,380 
OTHER MEALl/ 38,720 ~~ 35,841 44,838 50 ,616 43,722 42,388 

TOTAL 238,851 256,967 264 , 502 295 ,793 264,085 248,140 306, 55 1 

II CH I EFLY OFFAL, WASTE , AND SCRAP F I S H FROM THE GROUNDFISH INDU STRY; INCLUDES ALSO CRAB MEAL 
(9,206 TONS IN 1959), SEAL MEAL (330 TONS IN 1959), S HRIMP MEAL (627 TONS I N 1959 ), AND WHALE 
MEAL (1, 881 TONS I N 1959 ). 

SOURCE: BUREAU OF COMMERC I AL FISHERIES, CANNED FISH AND BYPR OD UCT S , 1959 . 

TA BLE 9 .--UNITED STATES: PRODUCTION OF FISH OIL, BY TYPE OF PRODUCT, 1953-59 
(I N S HO RT TON S ) 

I 1953 ,-1954 1957 - -T- -- -- ---

PRODUCT 1955 1956 1958 

MENHADEN OIL 66 , 844 69 , 904 79,620 84 ,1 05 59 ,243 63,994 
HERRING O I L 2,696 2,854 4,091 6 , 840 7,054 6,600 
PACIFIC SARDINE OIL 48 2,835 3,367 1,264 330 2,779 
TUNA AND MACKEREL OIL 2,471 2,194 2,044 2,644 2,768 2,351 
OTHER MARINE OILl/ 3,278 3 1 318 3 1 424 3 1 776 4 1 706 5 1 092 
TOTAL 75,337 81,105 92,546 98,629 74,101 80, 816 

il CH I EFLY GROUNDFISH, OCEAN PERCH, AND ANCHOVY OILS; ALSO INCLUDES ALEWIFE , SEA L, SALMON, 
AND WHALE OILS . 

SOURCE: BUR EAU OF COMMERCIAL FISHERIES. 

1959 

77,355 
7,504 

705 
2,254 
3 1 772 

91,590 



Government Policies 

Imports into the Unite d States of fishmeal , fish scrap, and fish 
solubles, unfit for human consumption and not fertilizer grade, are 
free of duty and not sub ject to any quantitative import restrictions. 
The duty-f ree status was bound in a trad~ agreement with Iceland, e f ­
fective November 1943, and under the General Agreement on Tariffs and 
Trade with Canada in 1948. This binding commits the United States to 
consult and renegotiate with other interested supplying countries in 
any actions which would change the duty-free status of the commodity. 

The U.S. fishmeal industry filed a request for an escape-clause 
action with the Tariff Commission during November 1959. In consulta­
tion with the Tariff Commission , the industry agreed to withdraw this 
request, without prejudice. The industry is hope f ul that possible 
solution to the presently disturbed market situation can be attained 
through an FAO conference of fishmeal producing and consuming countries. 

Foreign Trade 

The Unite d States is a large importer of fishmeal and fish solu­
bles. In 1959, imports accounted for about 30 percent of all fishmeal 
(table 5) and 14 percent of all solubles (table 6) available in the 
United States . Fishmeal imports of 132,925 short tons in that year, 
though not the largest on record, were still of such volume that-­
coupled with a r ecord U.S. production of 306,551 tons--the U.S. supply 
of fishmeal reached 439,476 tons. Thi s supply was only about 4 percent 
larger than that of the previous peak year of 1952, when the supply was 
424,942 tons (221,403 tons from U. S . production and 203,539 tons fr om 
imports). 

In 1959, the U.S. supply of fishmeal was augment e d by record im­
ports of 26,630 tons of fish solubles; also a record U.S. production 
of 165,359 tons of solubles was attained. In 1952, the supply of fish 
solubles was about one -fourth that of 1959. The 1959 supply of fish 
meal and solubles (converted to dry-weight basis) totale d 536,609 ton s, 
or 27 percent higher than in 1958 and 8 percent higher than the previ­
ous record year of 1952. 

Projected import data for 1960, base d on cumulative figUres for 
January through October, indicate that the amount of fishmeal imported 
will approach the total for 1959. Imports of fish solub1es, however, 
declined sharp l y in 1960, and are expected not to exceed 15 percent of 
1959 imports. 

During the late 1950 1 s, the geographical region contributing most 
strongly to the U.S. imports of fishmea1 shifted from Eur ope and Africa 
to the Americas (table 10). In 1953, a total of 131,473 short tons 
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COUNTRY 

ANGOLA 
CANADA 
CHI L E 
DENMARK 
MOROCCO 
NORWAY 
PERU 

TABLE 10 .--UNITED STATES: IMPORTS OF F IS HM EAL, BY COUNTRY OF ORIGIN , 1953-59 
(I N SHORT TONS) 

1953 1954 1955 ---T 1956,- - 1957- r --- 1958 I 
33, 589 30 , 130 12,138 5, 063 9,708 18,062 
28 ,733 39, 740 41, 661 57,127 42, 823 27 ,7 77 

2, 019 823 5 , 282 1,366 1, 108 8,160 
6, 586 9,1 03 3, 119 1,092 
6 , 229 4, 404 2, 815 1, 157 

21, 748 34,1 54 14,568 10, 965 2, 930 1, 184 
10, 685 17,596 8, 734 7, 766 16 , 817 33,371 

UNION OF SOUTH AF RI CA 14, 072 4, 794 3, 545 3, 470 4, 015 7,345 
OTHER 7 1 812 5 1 033 6 1 141 3 1 507 3 1 795 3 1 361 

TOTAL 131 , 473 145 , 777 98 , 003 90 , 421 81 , 196 100,352 

SOURCE: BUR EA U OF COMMERC I AL F I SHERIESj COMP I LED FROM BUREAU OF THE CENSUS DATA . 

TA BLE 11 . --UNITED STATES: IMPORTS OF FISH SOLUBLES, BY COUNTRY OF ORIGIN, 1954- 59 
( I N SHORT TONS) 

1959 

20, 738 
39,033 
5,104 
2,266 

141 
49, 923 

9, 727 
5 1 993 

132,925 

COUNTRY r- ~1954- 1955 19:)6 1957 1958 1959 

CANADA 2,4 26 2, 767 1, 698 4, 024 2,699 1, 660 
DENMARK 3, 298 9, 943 18 , 723 
NORWAY 1, 140 317 793 1, 606 2, 21 1 
UNION OF SOUTH AFRI CA 81 344 726 1,063 2,303 
FEDERAL REPUBL I C OF GERMANY 1, 705 
OT HER 48 132 156 55 862 28 

TOTAL 3,614 3, 297 2, 991 9) 709 14 , 567 26,630 
NOTE: I MPORT S OF FI S H SOLUBLES ARE UNDERSTOOD TO BE ON A WET - WE I GHT BAS I S , EXCEP T T HOSE FROM THE 
UN I ON OF SOUTH AFRI CA WHI CH ARE BEL I EVED TO BE ON A DRY - WE I GHT BAS I S . 
SOURCE: BUREAU OF COMM ERCIAL F I SHER I ES : COMP I LED FROM BUREAU OF THE CENSUS DATA . 
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T AB LE 12 .--UNITED STATES: EXPORTS OF FISH OIL, BY COUNTRY OF DESTINATION, 1953-59 

( I N S HORT TONS ) 

COUNTRY 1953 1954 1955 1956 1957 1958 1959 

FEDERAL REPUBLIC OF GERMANY 36 , 156 10 , 48 1 10, 503 31, 742 26 ,297 17, 118 16 , 589 
NETHERLANDS 8, 9 14 43 , 693 40,260 24 , 824 13,908 10,921 22, 058 
CANADA 2,108 7, 511 11,308 1,626 1,228 6,485 1, 920 

t-' 1, 606 1, 103 6, 140 6,251 5,272 5, 795 8,055 \0 NORWAY 
SWEDEN 2,646 7,716 3,370 20,356 
BELG I UM 764 1, 099 760 662 2,344 2,167 
SW I TZERLAND 3, 115 5 ,797 646 368 794 558 
UN I TED K I NGDOM 300 1, 377 882 921 850 5 
OT HER 1/ 1 1271 855 498 _ 1 , 264 743 431 1 2 090 

TOTAL 54,234 70,817 71 ,336 70,402 57, 470 47,022 72,240 

NOTE : I NC LU DES I NED I BLE FISH AND F I SH- LIVER O I LS AND HYDROGENATED FISH O I L . 

SOURCE: BUREAU OF COMMERC I AL F I S HE R I ESj COMP IL ED FROM BUREA U OF THE CENSLIS DATA . 



of fishmeal was imported with the following relative contributions by 
principal countries: Norway 16.5 percent, Union of South Africa 10.7 
percent, Angola 25.5 percent, Canada 21.9 percent, and Peru 8.1 percent. 
Imports for 1955 amounted to 98,003 tons, a decline of 25 percent over 
1953. Percentage contributions according to principal countries were 
Canada 42.5 percent, Norway 14.9 percent, Angola 12.4 percent, Peru 8 . 9 
percent, and Union of South Africa 3.6 percent. In 1959, 132,925 tons 
of fishmeal were imported . Compared to 1955, this represents an in­
crease of 35.6 percent. Relative contributions from the principal 
countries were as follows: Peru 38.0 percent, Canada 29.4 percent, 
Ango la 15.6 percent, and Union of South Africa 7.3 percent. 

During 1954-56, U.S. imports of fish soluble s ranged between 3,000 
and 3,600 short tons annually (table 11). From 1957 to 1959, imports 
climbed rapidly to a r ecord peak of 26,630 tons (wet weight)--an in­
crease of over 700 percent dur i ng this period. In 1959, imports from 
Denmark were 18,723 tons , fr om the Union of South Africa 2,303 tons, 
Norway 2,211 tons, Federa l Republic of Germany 1,705 t ons, and Canada 
1,660 tons. In 1960, imports of fish solubles abruptly declined and 
will probably be about 3 ,000 tons, or equivalent to imports for the 
19 5~ 56 pe riod . 

The bulk of the fish oil (excluding liver, whale, and sperm oils) 
~)roduce d in the United States is exported (table 7). Imports are rela­
tive ly small, mainly herring oil from Canada. Menhaden oi l has been 
the principal U.S. fish oil produced in recent years and exported . 
. . ports dropped to 47,022 short tons in 1958, but r ose to 72,240 tons 
L 1959. Normally, most of the fish oil goes to the Netherlands and 
~e s t Germany (table 12). In 1959, however, because of the fa ilure of 
_~e Norwegian winter herring catch, Sweden bought 20,35 6 tons of U.S. 
fi sh oil. 

SOUTH AMERICA 

ARGENTINA 

In former years fishmeal production in Argentina was based on a 
species of fresh-water fish of the Rio La Plata and its tributaries. 
As conservation measures to prevent depletion wer e applied, production 
declined. Only 10 fishmeal plant s now operate on these rivers. Total 
production of these plants in 1959 amounted to 1,342 short tons of meal 
and 765 tons of oil . 

In 1959 a new reduction plant was built at Puerto Deseado to use 
various types of fish (chiefly hake) for reduction; this plant has a 
capacity of 33 short tons a day of meal and 6 or 7 tons a day of oil. 
Owing to a lack of fishermen, this plant and one in Bahia Bustamante 
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are not operating. Probable production costs of fishme al at Puerto 
Deseado are estimated at the equivalen t of US$88 . 18 per ton, if fish­
ermen can be found to suppl y the r aw mate rial . 

Four plants in Mar del Plata produce fishmeal from marine fish. 
The Mar del Plata plants us e chiefly cannery wastes for raw material-­
formerly pay ing about US$1 . 68 per short t on. The plants now receive 
the se wastes free of charge as t he cost of delivery is less than the 
cost of other means of disposal . The price of whole fi sh, mostly hake 
and sardines, for reduction is about US$13.36 per ton. 

In 1958, Argentine exports of fishmeal amounted to 7,427 tons, 
principally to the Netherlands, the Federal Republic of Germany, 
Belgium, Italy, Sweden, and the United States. Fish body oil was ex­
ported in minor quantit ies to the Netherlands and the Federal Republic 
of Germany . 

BRAZIL 

The fish reduction industry in Brazil is small, and with no ap­
parent plans for immediate large-scale expansion. Brazil's fishmeal 
production amounted to only 2,809 short tons in 1958, and 4,290 tons 
in 1959. Production of fish body oil was 323 tons in 1958 and only 
slightly more in 1959. Sixteen fishmeal plants use, as raw material, 
offal and wastes from canning and filleting operations. Because of 
the high price, whole fish is used only occasionally to increase the 
protein content of the "meal. Foreign trade in these commodities con­
sists of small amounts of meal and oi l imported from various sources. 

CHILE 

The Industry 

Fishmeal production in Chile has increased slowly from about 8,000 
short tons in 1953 to more than 33,000 tons in 1959 (table 13). The 
industry consists of 41 reduction plants located at the foll ow ing port s 
(figure 6). 

Arica 4 Coquimbo 2 
Iquique 5 Quintero 1 
Mejillones 1 Valparaiso 2 
Antofagasta 4 San Antonio 2 
Tocopilla 1 Talcahuano 19 

Two small plants in Talcahuano are said to be closed. Four additional 
plants are planned in the Arica-Iquique area. Total annual productive 
capacity of fishmea1 is estimated at over 80,000 short tons, and with 
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TABLE 13 .--CHILE: PRODUCTION OF F ISH MEAL AND OIL , 1953-59 
( IN SHORT TONS ) 

YEA R , --- -------- -- -I 
F I SHMEAL FISH OIL 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

8,218 
8, 196 

17,201 
14,368 
18,300 
20, 725 
33,811 

-~~--- -

84 
62 

218 
127 
182 
496 

3,307 

NOTE: FISHMEAL PRODUCT ION FOR 1958 INCLUDES S HEL LFISH MEAL . 

SOURCES: INF ORMACIONES ESTADISTICAS SOBRE PESCA ( STATISTICAL 
INFORMA T ION ON FISHING ), VALPARAIS O, 1953-57j U. S . FOREIGN SERVICE 
DESPATCHES, 1958 - 59 . 

TAB LE 14 .--CHILE: EXPORTS OF FISHMEAL, BY COUNTRY OF OESTINATION , 1953- 59 

(I N SHORT TONS) 

/ 1953-1- - ~1954 I 1955- T - 1956 ~I 
~-~ 

COU NTRY 1957 1958 

UNITED STA TES 1,76 3 1,036 5,917 1,1 88 1, 159 7, 483 
FEDERAL REPUBL I C OF 1,1 02 165 873 1,225 2,199 1, 582 

GERM ANY 
UN ITED KI NG DOM 561 261 76 482 1,1 99 
NE THE RLA NDS 99 2,681 2,099 960 391 
OTHER 146 66 166 1 2 336 

TOT AL 3,671 1,528 9 , 547 4, 512 4 , 966 11,991 

1/ I NCLUDES 1,120 TO NS EXPORTED TO VE NEZUE LA. 

1959 

7, 160 
4 ,902 

114 
4,441 

1/ 2 2 445 
19 , 062 

SOURCES: CH I LE , COMERC I O EXTER I OR (F ORE I GN TRADE), 1953- 57 j ESTAD I ST IC A CHI LE NA ( CHILEA N 
STATIST I CS ), 1957j U.S. FOREIG N SERV I CE DESPATCHES, 1959-60 . 



the construction of the new plants may reach 100,000 tons. 

Most of the reduction plants are operating be low capaci ty because 
raw materials have been lacking. Mainly responsible f or thi s lack of 
supply is the inadequacy of the Chilean fishing fleet; fishing vessels 
are obsolescent and there has been little construction of vessels and 
of maintenance facilities. 

New stee l fishing vessels are to be constructed by a Santiago 
firm . Most of these vessels will probably be used in fi shing for re­
duction plants . Designed especially for seining, the vessels will have 

AR~r 
IQUIQUE 

TOCOPILLA \ 

I MEJILLONES 
ANTOFAGASTA 

30°1--__ COQUIMBO __ -+-------t 

I 
QUINTIR 

I 
SAN ANTONIO ) 

\r ALCAHUANO 

45°1----1-+----f--------1 

75° 

FI GURE 6 .--CHILE: LOCA­
TION OF FISH-REDUCTION 
PLANT S 

unusually lar ge hold space for carry ing the 
catch. The first of three similar vessels, 
built in Seattle, has been shipped to Chile. 
Anchoveta and other schooling fish will be 
caught, but the vessels can r eadily be con­
verted to trawling for hake or o ther bottom 
fish. 

A plant for the production of fishmeal 
for human use (fish fl our) was planned in 
1956 at Quintero, and was t o have been 
jointly c onstructed by the United Nations 
and the Chilean Government. Pr oposed ca­
pacity is to be 330 short t ons per year. 
Construction of this plant, halted f or many 
months, has been resumed . A Chi lean com­
pany ha s reportedly taken over the plant. 
It is a lso reported that a comp any in San 
Antoni o has purchased Ge rman equipment for 
processing edible fish flour from hake. 

In northern Chile, the anchoveta 
(Engraulis ringens) is us ed in reduction. 
Plants in Valparai so and Talcahuano utilize 
the southern hake (Merluccius ~) as the 
major raw material for fishmeal. In south­
ern Chile another hake (~. polylepis) is 
also used . More than two-thirds of the 
entire Chilean hake catch is sent to the 
reduction plants; the remainder is used as 
food . A sardine (Sardinops sagax musica) 
is also used in reduction by plants located 
between Arica and Concepcion. Two species 
of herring (Clupea bentincki and f. fuegen­
sis) are also used at Talcahuano and the 
more southern plants. Offal and wastes 
from fish and shellfish processing plant s 
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account for a part of the Chilean production of fishmeal. 

The trend to increase fishing for reduction plants has decreased 
the percentage of the catch destined for the canneries. In 1948, about 
62 percent of the fish sent to processing plants went to the canneries 
and only 32 percent was used in reduction; in 1957, only 16 percent was 
canned, and 77 percent was used in reduction. 

The change occurring in the Chilean reduction industry is demon­
stra ted by the export records for ports of 'embarkation. Export s of 
fishmeal from Arica and Iquique are increasing, whereas those from the 
rest of the country are declining; in 1959, 71 percent of Chilean fish­
meal exports was from Arica and Iquique, whereas in the fir st half of 
1960 about 93 percent was from these ports. 

Government Policies 

In 1959, a law was passed permitting Chilean industr ies to import 
machinery duty free. Some reduc t i on plants took advantage of this law 
to i mpr ove their installations. In 1959, the Chilean Government, 
t hrough i ts development organization (Corporacion de Fomento de la 
r oduc c ion) extended credit to the fishing industry to assist it in 

bu ilding up its fl eets . Laws were modified in that year to permit 
for eign-flag vessels to fish in Chilean waters as far south as the 
uouthe rn boundary of Antofagasta Province, provided they delivered 
t he ir catch to Chilean fish byproducts factories in Antofagasta and 
Tarapaca Provinces. 

A law of March 31, 1960, to encourage the building up of the fish ­
i ng industries, authorizes special concessions for individuals or com­
?anies. Among its provisions are: A reduction in taxes on profits and 
earn i ngs ; a r eduction in real e state taxes to the fishing industries; 
exemption from all taxes a f fecting distribution, sale, or purchase of 
certain fishery products, including fishmeal and fish oil; and exemp­
tion fr om import duti es on much of the equipment and machinery n eces­
sary t o build an e f fective fishing fleet and a processing industry. 
To pro t ect the domestic r eduction industry, imports of fish meal and 
oil a r e subj ect to an import dep osit of 1,500 percent for 90 days. In 
or de r to bolste r the economy of the Departments of Ar ica and Iquique, 
spec ia l import and e xport privileges and subsidies have been granted 
by t he Chile an Gove rnment. The subsidies to fishmeal and fi sh oil 
amount t o 30 percent of the cost of raw material and 20 percent of the 
f. o . b. price . The privilege s and subsidies in Arica and Iquique are 
in addi tion to the general conce ssions to the fishing industries 
grante d by decree No. 266 of March 31, 1960. 
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Price s and Costs 

In 1960, Arica and Iquique boatowners were paid about the equiva­
lent of US$6.05 per short ton for anchoveta. In San Antonio the same 
price was paid for hake, and it was reported that this price also pre­
va i led in Talcahuano for sardines for reduction. In Antofagasta and 
Valparaiso plant owners stated that they were paying US$6.91 per ton 
for whole fish for reduction. 

In Santiago, the local price of fishmeal was the equivalent of 
US$108. 86 per short ton. " This price appears to be artifically main­
tained as the export price in October 1960 was between US$58.06 and 
US$60.78 per ton, f.o.b. Chilean ports. Fish body oil in drums was 
quoted at the equivalent of US$104 . 32 per short ton, f.o.b. Chilean 
ports. Operators' export losses in July 1960 were made up by a govern­
ment export subsidy of approximately 40 percent. 

Foreign Trade 

Most of "the Chilean production of fishmeal is exported. Local 
consumption is now r eported to be less than 10,000 tons annually. Ex­
ports have increas ed from less than 5,000 tons in 1957, to nearly 
20,000 tons in 1959 (table 14). The United States, the Federal Repub­
lic of Germany, and the Netherlands are the principal markets. The 
production of fish body oil is small. Most of the oil produced is used 
domestically, with only negligible amounts exported. In 1959, 69 tons 
were exported, mostly to Italy. Minor amounts of fish oil have been 
imported by Chile from time to time . 

PERU 

The Industry 

The r eduction industry in Peru first started by using offa l and 
wastes of the tuna and bonito canneries. In 1948 , the export of about 
700 short ton? of fishmeal from this source marked the birth of the 
fishmeal export industry. Afterward, becaus e of increase d competition 
in world tuna markets, Peruvian canners made greater effort s to expand 
fishmeal production. Tuna boats, during their short off-season, caught 
the anchove ta (Engraulis ringens) for reduction. Later , boats went to 
full-time fishing for anchoveta. The first fishmea1 reduction plant 
for anchoveta was built in 1950. In 1953, total production of fishmea1 
was 13,330 tons (figure 7, table 15), of which 33 percent was from 
cannery residues. In 1959, of the 366,351 tons produc ed , less than 2 
percent was from residues. A production of 500,000 tons of fishmeal 
has been estimated for 1960. 
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By reason of the tremendous increase in anchoveta fishing for re­
duction plants, Peru rose from 26th place in world fishery landings in 
1956 to 5th place in 1959. During 1953-59, the quantity of raw fish 
used by Peruvian reduction plants was as follows: 

Year Quantity 
short tons 

1953 44,400 
1954 54,441 
1955 75,378 
1956 150,979 
1957 367,575 
1958 832,814 
195 9 2,241,733 

According to latest available information, 90 Peruvian factories 
produce fishmeal . Some are complete reduction plants, some ar e con­
nected with canneries (using cannery waste and offal as raw material), 
and some are a combination using whole fish and waste s and offal. The 
plants are located at the following ports (figure 8): 

Cal lao 33 Casma 2 
Chimbote 26 Lima 2 
Huarmey 7 Samanco 2 
Huacho 6 Paita 1 
Supe 4 Pucusana 1 
Chancay 3 Mollendo 1 
no 2 

About 45 percent of the tonnage of fishing vessels in Peru is en ­
gaged in fishing for the reduction plants. Most of the vessels being 
built for anchoveta fishing are of 50-ton capacity, although some up 
to 150 tons are in service and more are being built. The fishery is 
conducted mainly by diesel-powered purse seiners in the coastal waters 
just beyond the surf . In many ports, suction pumps transfer the fish 
from the vessels to trucks or directly to the reduction plants. 

Most of the Peruvian fishmeal which is expor t ed has a 65 to 70 
percent protein content. Inferior grades are made from fish wastes and 
"machete" (Ethmidium chilcae). Until 1960 fish so lubles were not pro­
duced. With the decline in fishmeal prices, however, more interest is 
being shown in stickwater recovery f or the manufac ture of "whole" meal. 
In 1960 , many plants were installing equipment for the recovery of the 
protein solids in stickwater. 
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Price s and Costs 

In late 1959, r educ t ion plant s we r e pay i ng about the equivalent 
of f r om US $7 .62 t o US$8 . 28 pe r shor t ton for anchoveta in Callao and 
Chimbote. Fi shermen' s wages in the anchoveta fisher y are reportedly 
much greate r than t hose of workers i n any o t her employment in Peru, 
cr ew member s r ece iving a s much as 1, 000 soles (US$36 . 52) per day. 
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FIGURE 7.-- PERU: PRO DU CT ION AND EXPORTS OF FISHMEAL, ~-
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TABLE 15.--PERU: PRODUCTION OF FISH MEAL AND OIL, 1953 -59 
(I N SHORT TONS ) 

FI SHM EA L 
YEAR FISH OIL WHOLE FISH CANNER Y WAS TE S TOTAL 

1953 8,880 4,450 13, 330 462 
1954 10,747 7, 475 18,222 835 
1955 15,372 6,744 22 , 11 6 1,353 
1956 29,048 5,079 34,127 3,367 
1957 66,655 4,402 71, 057 8,451 
1958 136, 510 3,344 139,854 11,319 
1959 360,560 5,791 366,351 26,120 

NOTE: FISH SOLU BLES HAVE NOT BEEN PROD UCED IN PERU. 
SOURCES: PU BLI CATIONS OF THE MINISTRY OF AGRICU LT URE, LI MA ; U. ~ . 
FORE IGH SE RVICE DESP ATCHES . 

In the fourth quarter of 1958, fishmeal prices varied (according 
t o pro tein content) fr om US$143.00 to US$170. 00 pe r short ton, f.o.b. 
Callao. In the fall of 1959 prices began to decline, and in December 

960 were quoted a t an average of US$55.34 per short ton, 65 percent 
protein content, f.o.b. Peruvian ports. 

The cost of a medium-s ized 
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FIGURE 8 .--PERU: LOCATION OF 
FISH-REDUCTION PLANTS 

reduction plant, producing 500 to 800 
metric tons of fishmeal a day, is 
about US$180 ,000, of which about 
US$110,OOO is for the plant, -machin­
ery, and equipment, and about 
US$70,OOO for f ishing vessels to 
supply the raw materials. 

Government Policies 

The fishmeal industry in Peru 
has developed entirely through pri­
vate initiative and without govern­
ment subsidy or other form of aid. 
As the industry expanded, the in­
crease in anchoveta fishing met with 
resistance from the guano industry 
and agricultural interests, since the 
anchoveta is the food supply of the 
guano birds. Regulations limiting 
the expansion of the fishmeal indus­
try were put in force in 1956, though 
the industry continued to expand 
slowly through the granting of 
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special licenses. Certain limitations were placed on fis hing for re­
duction plants within a specified distance from the coast and from the 
guano islands, and in designated areas where the guano birds feed in 
large numbers. 

The provision prohibiting the establishment of new reduction 
plants and the expansion of existing plants was lifted, with certain 
regulations, by Supreme Decree of October 9, 1959. This decree limited 
reduction plants to land installations and provided that plant opera­
tors must own their own fishing vessels. This last proviso was t o 
protect the fresh-fish and canning industries by preventing vessels 
fishing for these industries from entering the anchoveta fishery. 
Closed seasons can be established, if necessary, to prevent deple tion. 
The establishment of fishmeal plants is not permi tted in certain zones. 
Control is retained by the government in the issuance of licenses to 
establish or expand plants. Thus, the industry could be controlled 
within certain production limits in case scientific investigation or 
industry developments showed it to be advisable. 

An export quota for 1961 of 661,380 short tons of fi shmeal was 
accep ted by the Peruvian delegates to an international conference held 
in Paris in 1960. It is reported that this quota has been given the 
force of law by the Government of Peru. A consortium of most of the 
producers wa s established to provide orderly marketing of fishmeal and 
to prevent speculation and price manipulation. Sales are t o be ef­
fected only through this cooperative. 

Peru has an export tax on fishmea l of 10 percent of the difference 
between the officially recognized production cost (established at the 
equivalent of US$58.35 per short ton in 1956) and the price on the U.S. 
Pacific Coast, less freight and insurance. An additi onal 10 percent 
ad valorem tax on exports is added when the export price exceeds by 25 
percent the officially recognized production cost. 

Foreign Trade 

The major part of Peru's fishmeal production is exported; in 1959, 
the value of fishmeal exports to the Peruvian economy ranked third, 
after cotton and sugar. Domestic consumption of fishmeal , primarily 
for poultry and swine raising, has risen from only 1,551 short tons in 
1953 to 22,114 tons in 1959 (table 16) . Exports of fishmeal, however, 
have risen from 11,691 tons in 1953 to 67,932 tons in 1957 and 306,501 
tons in 1959. In 1959, the principal purchasers of Peruvian fishmeal 
were the Netherlands, the Federal Republic of Germany, the United 
States, the United Kingdom, and Belgium (table 17) . 

In the first quarter of 1960, fishmeal was the second most im­
portant export product of Peru, and constituted between 85 and 90 
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T ABLE 16. --PERU: PRODUCTION, STOCKS, EXPORTS, AND CONS UMPTION OF FI SHMEAL 1 1953-59 
( I N S HO RT TONS) 

STOCKS FROM TOTAL I NTERNA L STOCKS AT 
YEAR PRODUCTION EXPO RTS 

P REV I OUS YEAR S UPPLY CO NS UMPT I ON YEAR END 

1953 13,330 304 13,634 11,691 1, 551 392 
1954 18,222 589 18, 811 15 ,472 1,546 1,793 
1955 22,116 1,794 23, 910 20 , 626 2,433 851 
1956 34,127 796 34,923 30,626 1, 850 2,447 
1957 71,057 2, 447 73, 504 67, 932 4,249 1,323 
1958 139, 854 1, 322 141 , 176 11 6, 566 11 , 775 12,835 
1959 366,351 12 , 839 379 , 190 306 , 501 22,114 50,575 

SOURCE: PERU, ES TADI S TI CA ECONOMICA DE LA INDUSTR I A PESQUERA (~CONOM I C STAT ISTICS OF THE 
FISHE RY I NDU S TRY, 1959 . 

TABLE 17 .--PERU : EXPORTS OF FISHMEAL, BY COUNTRY OF DESTINATION, 1953- 59 
(I N SHORT TONS ) 

COUNTRY 1953 1954 1955 1956 1957 1958 1959 
NETHERLANDS 332 1, 074 6, 081 17,896 29 , 893 36 , 285 110, 671 
UNI TED STATES 11, 239 13, 080 9,190 7, 010 18, 121 30,582 44 ,361 
FEDERA L REPUBLI C OF GERMANY 67 685 2, 365 2, 758 12, 645 29 , 369 80, 737 
UNITED KI NG DOM 53 148 517 205 1, 439 11, 913 36, 241 
BELGIUM 163 2, 169 1, 857 2, 510 5 , 692 23,373 
OTHER 322 304 900 3 1 324 2 1 725 11 1 118 

TOTAL 11, 691 15,472 20,626 30, 626 67 , 932 11 6, 566 306, 501 

SOURCES : PUBLICATIO NS OF THE MI NI STRY OF AGR I CU LTURE , L IMA j U. S . FO REIGN S ERVI CE DES PATCHES . 



percent of total fishery exports by quantity and between 70 and 80 
percent by value. A first quarter comparison of fishmea1 exports is 
as follows: 

Year Quantity Value 
short tons US$l z000 z000 

1958 (Jan. -Mar.) 26,990 2.4 
1959 (Jan. -Mar.) 56,730 5.9 
1960 (Jan. -Mar.) 163 ,241 13 .0 

Exports of fishmea1 during January to September 1960 were reported to 
have been 422,842 short tons. 

Peruvian fishmea1 exports, by port of shipment, 1957-59, were as 
follows: 

Port 1957 1958 1959 
............. short tons .............. 

Callao 16,331 49,328 120 ,959 
Chancay 8,917 8,442 9,127 
Chimbote 36,530 43,461 133,827 
Huacho 1,455 5,572 12,435 
Ilo 3,212 5,874 10,685 
Matarani 427 216 1,856 
Mo11endo 111 11 
Paita 334 1,257 1,821 
Pisco 536 227 
Supe 190 2,305 1,575 
Huarmey 13,978 

Total 67,932 116,566 306,501 

Peru also exports the bulk of its fish oil (table 18). Exports 
of fish oil rose from 157 tons in 1953 to 18,916 tons in 1959 . The 
principal purchasers in 1959 were the Netherlands, the Federal Repub­
lic of Germany, Norway, and Denmark (table 19). Apparent local con­
sumption of fish oil totaled 8,952 short tons in 1959, compared to 428 
tons in 1953. Small amounts of hydrogenated fish oils and fats are 
imported, chiefly from Denmark, amounting to 468 tons in 1958. 

VENEZUELA 

Venezuelan consumption of fishmeal is currently estimated at 
about 8,000 shor t tons annually . In 1959 , about 2,530 tons were pro­
duced locally and the remainder imported from the United States, Peru, 
and Mexico. The bulk of the fishmea~ produced in the five plants on 
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TABLE 18.--PERU: PRODUCTIO N, STOCKS, EXPORTS, AND CONSU MPTION OF FISH OIL, 1953-59 
(I N SHORT TO NS) 

STOCKS FROM TOTAL INTER NAL STOCKS AT 
YEAR PRODUCTION PREVIOUS YEAR SUPPLY EXPORTS CONSUMPTION YEAR END 

1953 462 141 603 157 428 18 
1954 835 18 853 325 470 58 
1955 1,353 58 1,411 102 1, 194 115 
1956 3,337 115 3,452 1,897 1,368 188 
1957 8,451 8,451 4,780 3,422 249 
1958 11,319 250 11,569 1,810 7,507 2,251 
1959 26,120 2, 25 1 28,371 18,916 8,952 503 

SOURCE: PERU, ESTADISTICA ECO NOMICA DE LA I NDUSTRI A PE SQUERA (E CONOM IC STATISTICS OF THE 
FISHERY INDUSTRY, 1959. 

TABLE 19 .--PERU: EXPORTS OF FISH OIL, BY COUNTRY OF DESTINATION, 1953-59 
( IN S HORT TONS ) 

COUNTRY I 1953 -r 1954 [--1-955 1 1956 r- 1957 -] 1958 1959 

FEDERAL REPUBLI C OF GERMAN Y 57 61 991 1,284 592 4,1 56 
NETHERLANDS 63 262 99 840 2,475 616 10, 170 
ITALY 37 32 221 601 578 
OTHER 2 3 34 800 1 4 1 012 

TOTAL 157 325 102 1,897 4,780 1,810 18,916 

SOURCES: PUBLICATIONS OF THE MINISTRY OF AGRICULTURE, LIMA; U. S . FORE I GN SERV I CE DESPATCHES'. 



the Gulf of Cariaco is from sardine offal and wastes from the canner­
ies located in this area. The sardine (Clupanadon pseudohispanicos) 
is the source of most of this raw material, though s ome comes from the 
offal and wastes of tuna, and some whole sardine (Cetengraulis edentul­
~) is used. The combined meal capacity of these five plants is 24 
short tons of raw material per hour. Two· new plants are under con­
struction to produce meal and oil; one will also produce s olubles 
which will be reintroduced into the meal. The five operating plants 
do not produce oil or save stickwater. 

The fishermen, using beach seines, are on a salary basis during 
the fishing season. The height of the season is between November and 
August. A bonus is paid for each bo~tload of fi sh. A salary equaling 
about US$2.25, plus a bonus of about US$0 . 15 per boatload, brings the 
total wage to about US$2 .40 or more per day. The f actory provi des the 
fishing gear and picks up the fish . 

Import duties on fishmeal in Venezuela amount to about US$41.00 
per gross short ton. Duty on industrial fish oil is also' high, 
amounting to more than US$0.16 per gross pound. Prices f or domestic 
fishmeal run from about US$13 2.00 to US$152.00 per short t on, f.o.b. 
plant , depending on the size of the purchase. It is repor ted that 
locally produced meal must be used before meal can be imported. No 
severance taxes are charged on fish for canning or for reduction. 

EUROPE 

BELGIUM-LUXEMBOURG 

The reduction industry of Belgium is largely a byproducts indus ­
try using offal and other wastes from the processing of edible fish. 
Two reduction plants ar e located at Ostend, one at Schoten, and one at 
Denderleeuw. They have a combined annual production capacity of about 
10,000 short tons. Production of fishmeal amounts to between 6,000 and 
10,000 tons annually, the greater part of which is herring meal. 

During the first quarter of 1960, Peruvian fishmeal was selling at 
the equivalent of US$109 .20 per short ton on the Be lgian market. By 
April 1960 the average price paid for imported fishmeal was US$100.40 
per ton, which was about 35% lower than the average for April 1959. 

As the demands of agriculture for fishmeal have increased and 
Belgian production has remained static, a rise in imports has taken 
place. Although Norway and Angola had previously been the principal 
suppliers, Peru in 1959 furnished more than two-thirds of fishmeal 
imports of 32,915 short t ons (table 20). About 2 ,000 tons of fishmeal 
are exported annually, chiefly to the Federal Republic of Germany, 
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.OR "I- f 

A',GOL A 
PER 
OTHER 

TOTAL 

20 .--BELG IU M-LUXEMBOURG: IMPORTS OF 
BY COUNTR Y OF OR IGIN , 1956 - 59 

(IN SHORT TONS ) 

1956 1957 

12 ) 615 10)733 
4)642 7) 743 
1) j32 1 ) 912 
3 1032 l l 375 

21 ) 821 21 ) 763 

FISHMEAL, 

1958 

10) 285 
10)843 
5 ) 593 
4 1244 

30)965 

1959 

7) 162 
1) 066 

22)581 
2 1106 

32)915 

SOURC E: BUL LETI N MENSUEL DU COMMERCE EXTER IE UR DE L'U NIO N ECONO­
MI UE BEL GO-L UXEMBOURGEOISE, (M ON THLY BULLET IN OF FO RE IG N TRADE OF 
LCONOM IC UNION OF bE LGIUM-LUXEMBOURG ), 1956-59. 

Austria, and the Ne therland s. 

The official Belgian statistics do not separate fish body oil and 
mar ine mammal oil. Consequently, statistics on production and imports 

,.~~ine oi l include both fish body oi l and whale oil. Dome stic pro­
~tion of marine oi ls does not fi ll the increasing needs of industry, 

~ .. J impor ts have risen from 13,278 short t ons in 1956 to 19,786 tons 
in 1959 (table 21). The fish-oil market in Belgium is fairly stable. 
l~r o il is used principally fo r sulfonation, the manufactur e of cer­

t,in kinds of ink and dyes , and in lubricating c ompounds. Less than 
1 000 tons of fish oil and marine mammal oi l are exported. The Fe d­
"al Republic of Germany, the Ne therlands, and France are the principal 
huyers . 

fhere are no import duties nor quantitative restrictions on the 

TABLE 21 .--BElGIUM- LUXEMBOURG: IMPORTS OF FISH AND MARINE ANIMAL 
OILS, BY CO UNTRY OF ORIGIN, 1956- 59 

(I N SHORT TONS ) 

, p, TRY 1956 1957 1958 1959 

'. )F<WAY 5 ,73b 5 ) 188 1)212 312 
'J r ~~I[RLMJDS 4)24') 2)812 4, 362 5 )028 
v I ..... Ai" 95 3)470 11,440 9, 603 

HER 3) 198 876 4,26 1 4) 843 

T vT "L 13)278 12 ) 346 21 , 275 19, 786 

SOURC E: BULLETI~ MEN~UEL DU COMMERCE EXTER IEU R DE L' UN ION ECONOM IQUE 
~~~. - UXEMBOURGEOISE ) (M ONTHLY BULLET IN OF FORE IG N TRADE OF THE 
E v Ot-Ile. UlllOrJ OF BELGIUM- LUXEMBOURG)) 1956- 59 . 
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import of fishmeal and fish oil, though a sales tax of eight percent 
is applicable to imported as well as domes tic fishmeal, and five per­
cent to imported and domestic fis h _oil. 

DENMARK 

The Industry 

The first commercial fishmeal plant in Denmark was built at Skagen 
in 1931. Today, 21 fishmeal factories are in operation. In 1959, 
these factories produced more than 78,000 short tons of fishmeal 
(figure 9, table 22) and nearly 22,000 tons of fish oil, and have a 
capacity for greater production. Denmark is primarily an exporter of 
fishmea l and oil. Domestic use of fishmeal by farmers and feed manu­
facturers is reported to have_ been about 22,000 tons annually in recent 
years . In 1959, the reduction industry utilized mote than 450,000 tons 
of raw material, including wastes and offal from the filleting and 
canning industries. The fishmeal industry is concentrated at the ports 
of Esbjerg, Fredrikshavn, Hirtshals, and Skagen, and on the island of 
Bornholm (figure 10). 

The recently developed North Sea fishery for sand launce has 
helped increase Denmark's fishmeal production. In 1957, the sand 
launce constituted about 20 percent of the fish caught for reduction; 
60 percent was herring and the rest groundfish and other unspecified 
fish . 

Fish solubles came to the marke t in Denmark about 10 years ago 

1,000 
SHORT TONS 

100 

50 

0 ....... .-.. 
1953 

PRODUCTION ~ 
EXPORTS TO 
UNITED STATES III 

OTHER COUNTRIES 

1954 1955 1956 1957 1958 1959 

FIGURE 9. --DENMARK: PRODUCTION AND EXPORTS OF FISHMEAL, 1953-59 

35 



and are now used i n f eed compound s . Accurate figures on production 
cannot be given a s t hey are not recorded separately , but are included 
with other products under a heading " an ima1 products-other goods." 

The production of margarine, wh ich is made principally from fish 
oil, uses more than one -half the total supply of this oi l in Denmark . 
The fish oil situation in 1958 and 1959 was as follows: 

Item 1958 1959 
..... short tons ..... 

Stocks on January 1 2,532 4,167 
Production 18, 712 21,599 
Imports 5,791 9,011 
Exports 12,507 14,932 
Consumption 10,340 16,353 
Stocks on De cember 31 4,188 3,492 

Prices and Costs 

The average Danish export price of fi s hmeal was reported to be 
t he equivalent of US$78.93 per short ton in June 1960, compared with 
U8$1 52.59 per ton at the same time in 1959. Stocks of fish meal and 
oil have been accumulating in Danish warehouses with a consequent 
~rc ssure for lower prices for fish for reduction. It has been reported 
that the price paid for fish for reduction has fallen almost 50 percent 
since December 1959 at the plants at Esbjerg and that many industrial 
t rawlers have turned t o fi shing for the fresh-fish market. Danish 

TABLE 22 .--DENMARK: PRODUCTION OF FISH MEAL AND OIL, 1953-59 

(I N SHORT TONS) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

FISHMEAL 

30,986 
39,193 
53,133 
51, 699 
60,456 
72 ,31 9 
78,242 

NOTE: FISH SOLUBLES NOT INCLUDED WITH FISHMEAL . 

FISH OIL 

10,767 
12,335 
24 , 041 
15,286 
14 , 542 
18, 712 
21, 599 

SOURCES: DENMA RK , FISKERI BERETNING (FI SHERY STA TI STICS), 1953- 59; 
u. s . FORE1GN SERVICE DESP ATCH ES. 
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fishermen attempting to market their 
catches abroad have found comparable 
price reductions in Norway and the 
Netherlands. Fish solubles, ex­
ported to the United States in 1959 
at US$80 to US$95 per short ton, 
have been offered in 1960 at US$35 
per ton, freight included. 

Government Policies 

Exports of fish and fish prod­
ucts are subject to authorization by 
the Danish Government. Licenses are 
required for expor ts outside the 
dollar and European Payments Union 
areas, when bilateral trade agree­
ments make them necessary. Modern­
ization of the fishing fleet is 
aided by credit facili ties of the 
Danish Fishing Bank. Loans and 
credit are facilitated on a long­

".~ 
BORNHOLM 

FIGURE 10 .--DENMARK: LOCATION 
OF FISH-REDUCTION PLANTS 

term bas is. Imports of fish meal and oil have been liberalized. 

Foreign Trade 

Denmark has been both an importer and exporter of fishmeal 
(table 23). Imports of fishmeal, chie fly from Iceland and Norway, 

TAB LE 23 .--DENMARK: SU P PL Y AND EXPORTS OF FISHMEAL, 1953-59 
( I N SHORT TONS ) 

SUPP LY 
EXPORTS YEAR 

I I PRODUCTION IMP ORTS TOTAL 

1953 30,986 8, 535 39, 521 13,385 
1954 39,193 16, 02 1 55 , 214 27 ,682 
'-955 53,133 13,274 66,407 36,806 
1956 51, 699 16, 139 67,838 44 ,1 04 
1957 60,456 7, 595 68 , 05 1 45 , 972 
1958 72,31 9 11, 955 84 , 274 59 , 007 
1959 78, 242 1/ 14, 809 93,05 1 64,762 

1/ PRELIMINARY. 
NOTE : FISH SO LU BLES NOT IN CLUDED. 
SOURCES: DENMARK, FISHERI BERETN ING (FI SHERY STATI STI CS ), 1953- 58 j 
U. S. FOREIGN SER VI CE DESPATCHES. 
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TABLE 24. --DENMARK : IMPORTS OF FI SHME AL, ay COUNTRY OF ORIGIN, 1953- 59 
(I N SHORT TONS) 

COUNTRY 1953 1954 

NORWAY 7,438 7,911 
ICEL AND 277 3,831 
PORTUGALli 997 
OTHE R 820 3 1 282 

TOT AL 8, 535 16 , 021 

II APPA RENTLY INCLUD ES IMPORT S FROM ANGOLA . 
£1 PRE LI MINARY EST IMATE . 

1955 1956 

4,91 5 6 , 546 
3 ,440 5 ,474 
2 , 617 3,099 
2 1 302 1 1 020 

13,274 16 , 139 

1957 

4,764 
2,05 1 

379 
401 

7, 595 

1958 

4,223 
7, 732 

11 ,.955 

SOURCES: DENMARK , FISKER I BERETN ING ( FISHERY STA TISTICS ), 1~~3- 38 ; U. S. FOREIGN SERV ICE 
DESPATCHES . 

TABLE 25 .- -D ENMARK: EXPORTS OF FISHMEAL, BY COUNTRY OF DE STIN ATION, 1953- 59 

( I N SHORT TONS ) 

COUNTRY 1953 1 9~4 1955 1956 1957 1958 
FEDERAL REPUBLI C or GERMANY 972 1, 1 ~3 5 , 190 4,763 3,086 7, 012 
AND EA ST GER MA NY 
UNITED KINGDO M 2 , 11 8 2 , 931 8 , 632 12,749 26 , 968 28 , 734 
NETHERLANDS 4 , 431 11 , 539 16,843 21 , 012 14,055 18,230 
UNI TED STATES 4, 719 9 ,895 3 , 086 469 1,092 

1959£/ 

4,641 
9 , 838 

330 

14,809 

1959 

3,919 

33,978 
15 . 023 

OTHER 11145 2 1164 3 1055 5 1 111 1 1 863 3 1939 1/11 2 842 
TOTAL 13, 385 27 , 682 36 , 806 44 , 104 45 , 972 59 , 007 64 ,762 

II INC LUDE S 2, 253 TONS EXPORTED TO SW IT ZER LA ND, 2 ,1 00 TONS TO SWEDEN , 1, 964 TONS TO FINLAND , 
AND 1, 515 TON S TO EAST GERMANY . 
SOURCES: DENMARK , FISKE RI BERETN ING ( FISHERY STAT IST ICS ), 1953- 58 ; u. S. FOREIGN SERV ICE 
DE SPATC HES . 
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COU NTRY 

NORWAY 
SW EDE N 
I CELAND 
OT HER 

TOT AL 

T AB LE 26 .--DENMARK: IMPORTS OF HERRING OIL, BY COUNTRY OF ORIGIN, 1953-59 
( I N S HORT TO NS ) 

1953 1954 1955 1956 1957 1958 

1,167 1,373 121 556 208 424 
53 195 57 56 692 526 

31 0 219 2 15 1 
704 1,143 1, 968 4,818 

2,234 1, 787 180 1,770 2, 868 5 ,76 9 

1/ I NC LUDES 5, 889 TONS FROM THE FEDERAL RE PU BLIC OF GERMANY AN D 1,21 6 TO NS FROM PERU. 

1959 

210 
571 

11 8,230 
9,011 

SOUR CES: DENMARK , ~I SK ERI BERET NI NG (FI SH ERY STAT I ST I CS ), 1953-58 ; u. S . FORE I GN SE RVICE DESPATCHES. 

TABL E 27 .--DENMARK: EXPORTS OF HERRING OIL, BY COUNTRY OF DESTINATION, 1953-59 
( I N SHO RT TONS ) 

COUNTRY 1953-T 1954 1955 1956 1957 1958 
FEDERAL REPUBLIC OF GERMA NY 4,817 5 , 512 5, 732 3,026 1,635 2,273 

AND EAST GERMANY 
S WEDE N 1, 563 4,195 5,290 1, 995 5 , 799 7, 804 
OTHER 1 ,033 791 2 2 719 3 2992 2 2 035 2 2430 

TOTAL 7,413 10,498 13,741 9,013 9,469 12, 507 

1/ I NC LUDE S 5,138 TON S EXPORTED TO NOR WAY , AN D 2,766 TONS TO THE NET HERLANDS . 

1959 

4,516 

1, 964 
.118 2 452 

14, 932 

SOURCES: DENMARK, FI SKER I BERET NI NG (FI S HER Y STA TISTICS ), 1953- 58; u. S . FOREIGN S ERVICE DESPATCHE S . 



a nt d to 1 , . 09 tons in 1959 (tab le 2'). In that year) ho¥.'ever) 
xports of fi hmeal reached a peak of 64 762 tons (table 25): It is 

r pnrted that f'shmeal exports in the first fOur months of 1960 
1 unted to only 10,v45 tons, valued at a llttle more than US$l,OOO,OOO, 
compared with 28,652 tons, valued at almost $4,000,000 in the same 
rJ 'r iod in 1 5 . 

Denmark also imports and exports herring oil (Tables 26 and 27) . 
During 1953-57, imports did not exceed 3,000 short tons, but r ose to 

,ull tuns in 1959. Exports of herring oil however, ranged between 
7,' 13 tons in 1953 and 14,932 tons in 1959; the principal buyers were 
tht Federal Republic of Germany, East Germany , and Sweden. 

Fish .olublcs hav~ bten exported chiefly to the United States . 
In lq3 , most of the 25,3 6 sh0rt tons exported went to that country, 
~ith mall amounts to th FeJeral Republic of Germany and the Nether ­

II ,. Exports of fish sl)lublt S for the first fou r months of 1960 are 
r~p)rted to total no mor~ than 142 tons. 

FRA1 CE 

F .5h'T1~rll pr"> lv" i 'n '11 Frlnc' d"pends almos t ent ir e ly on the 
.J I pC; and offal uf thp fish canning and salting industries. In 1958, 

tnUd prlductiol1 f lbuut lS,428 short tons, only about 1,102 tons 
r lduced (rom whJle fish. Fish m. ql and oil are produced by about 

.d'lIlG. located along thL Atlantic Coast and in the Paris area . 
) i c [1 .,hml.'a 1 prc)duc t ion increast.-d from about 12,122 tons in 1956 

l) dblUt lY,l:)~l tons 1n 19S 1l • Until 1960, imports of fishmeal were 
[d1C1P 11y tr'm ",rwdy , dorocco, and the Union of South Africa, with 

. I.ll'r IU ntitic' tr m Angola, Iceland, and Peru. Imports were ap-
I ( )xLn,ltt 11 b,JOO t,)n::; in 14')8 and 44,080 t ons in 1959. In 1960, 
1'. [I. t .. c m' the prlncipal supplier; during the first seven months of 
Ihl 'r" r, Fr.·nch lmp~'rts ot tishmt!al wt!re 20 , 693 tons, of which 9,080 
t n, ~ rl' f['(m Pt'ru. Fishmt·al t>xports art! negligible. 

Fi h oil prlJuct10n in France amounted to about 3,300 short t ns 
11)'. Imp'Hts--chiefly frm .hHCCCO and Norway, wit h smaller quan­

, • t d fr m J p n, Portu 'al, nnd other countries- -increased from about 
l t~nl in 195 tJ 5, 51 t0ns 1n lQ59. Exports are negligib l e . 

• 1 prlc p id by th~ reduction pl nts fo r whole f1 h depends on 
prlCt I li~hm~ I, and w c; bt>[w'en US$18 . ~0 and US$29 .40 p r hort 

n in Au'u t 11.) O. Th· prietO ft r wastes and a fal was little ov r 
"<;$ . 0 p·r hort t n. 

Fi h ·1 c in from mcmbt'[' cuuntri s of he G n ral 
n Tr '- (GATT) i h'orl!tically ubj ct to a 15 p 

I U 



however, in practice, the duty ha s been 10 percent since 1955 . The 
duty for fishmeal of Common Market origin was reduced on July 1, 1960 , 
to 8 percen t, and is due to disappear gradually. There are no qu an­
titative restrictions on f ishmeal imports . Oil of fish, othe r th n 
halibut, from the Unit e d States or other GATT countries is theor e ti­
cally subj ect to 18 percent duty, but this dut y has been suspended 
since 1955. Imports of fish oil from Common Market countries ar e e x­
empt from duty. Crude herring oils, edible fluid oils, and refine d 
oils are subject to quota r es tricti ons . Other fish oils and fats ar e 
free of quantitative c ontr ols. 

FEDERAL REPUBLIC OF GERMANY 

The Industry 

Although one of Europe 's maj or fishmeal producers, the Fede ral 
Republic of Germany is a ne t import er of fis h meal and oil, as demand 
far exceeds domestic production. The supply of fishmea1 has increas e d 
in the past six years , large ly throu gh expanded imports (table 28, 
figure 11). 

TAB LE 28. --FEDERAL REPUBLIC OF GERMANY: SUPPLY AND EXPORTS 
OF FISHMEAL, 195 3- 59 

( I N SHORT TONS ) 

SU PPLY 
YE·AR I 1 E XP J,<T 

PRODUCTION IMP ORTS TOTAL 

1953 77,205 50 , 256 12 7, 461 11 
1954 77,079 85,369 162 , 448 lfJ 1 
1955 92 , 486 90, 88 1 183 , 3b7 .j( 

1956 83 , 375 103,580 186 , 355 1, L 

1957 86 , 714 142,786 229 , 500 1 , 1 ( 1 

1958 83 , 335 136 , 982 220, 3 17 1 
1959 98 , 078 166 , 055 264 , 133 

1/ NOT AVAILABLE . 

NOTE: AS THE OFF I CI AL GERMA N STATISTI CS DO NOT I rCLUDE FI-H~[AL 

PRODUCED BY SMALL PLANTS NOT EM PLOY I NG 10 PERsor.:> ADD vV 5"iOr. T 

TONS TO PRODUCT I ON FIGURE S FOR TOTAL GERMM PRODUCTIO' . I It.Al 
SOURCES DO NOT STATE WHETrlER OR NOT FI SH SOLUBlES ARE I.LlUO[O I' 
F I SHMEA L F IGURES . 
SOURCES: JAHRESBERICHT UBER DIE DE UTSC HE FISCHWIRTSHAFT (YEAR 0 K 

OF THE GERMAN FISHERI ES ), BERLI N 1953- 59 j U. S . FOREIG. :::£R 1£ 

DESPATCHES, 1960 . 
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Under German law, reduction plants employing 10 or more persons 
are required to report their production. In 1959, there we re 22 such 
plants located chiefly in the northern states of Schleswig-Holstein, 
Niedersachen, and Nordrhein-Westfalen. In addition, more than 80 
smaller plants produced small quantities of fishmeal, amounting to a 
total of less than 5,000 short tons annually. The 22 larger plants 
utilize about 93 percent of the raw materials used in reduction. 

Slightly more than one-third of the raw material used for fish­
meal is whole fish caught for r eduction, and the rest is offa l and 
waste fr om the pr ocessing industries. In 1959, reduction plants used 
434,028 short tons of raw materials, of which 160,146 t ons (or 37 per­
cent) were whole fish, the rest offal and wastes. Herring and sand 
launce compris ed 64,862 t ons of the whole fish caught for reduction. 
The greatest yields of the sand launce fishery occur when the supply 
of other raw materials is 10\-,1, thus tending to level seasonal fluctu ­
ations in the reducti on industry. 
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FIGU RE 11.--FEDERAL REPUBLIC OF GERMANY: PRODUCTION AND IMPORTS 

OF FISHMEAL, 1953-59 
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TABLE 29.-- FEDERAL REPUBLIC OF GERMANY: SUPPLY AND EX PORTS 
OF FISH OIL, 1953-59 

(I N S HO RT TONS ) 

S UPP LY 
YEAR 

PRODUCTION I IM P ORT S 1 TOTAL 
EXPORTS 

1953 22,950 91,11 8 114, 048 4, 352 
1954 23,207 120,286 143, 493 6,005 
1955 31, 814 74, 864 106 , 678 15, 075 
1956 21,751 92, 515 114, 266 8, 591 
1957 21, 079 73, 846 94 , 925 12 , 097 
1958 19, 516 70, 897 90, 413 16,217 
1959 27, 622 60,020 87,642 28,635 

SOURCES: J AHRE SB E R ICHT UB ER DIE DEUT SC HE FI S CH WI RTSC HAFT ( YEARBOOK 

OF THE GER MAN FI S HERIE S ), 1 ~53- 58; U. S . F ORE I GN S ERVI CE DESPATCHE S . 

Production of fishmeal has varied between 77,079 tons in 1954 and 
98,078 tons in 1959 (table 28). The increase in production in 1959 was 
due largely to an increase in the r e jection of fis h f or human consump­
t ion. 

Production of fish body oil which r eache d a high point of 31,814 
tons in 1955, amounted to 27,622 t ons in 1959 (table 29 ) . Consumption 
of fish oil has declined steadily s inc e 1956 due ma i n ly t o smaller 
requirements of the mar garine industry which i s using i ncreased amounts 
of vegetable oils. 

Prices and Costs 

The prices paid by the Fe deral Re pub lic ' s r educ tion i ndustry f or 
whole fish vary with the species, he r r ing br inging the best price and 
cod the lowest. The annual average price paid for a l l species (in­
cluding starfish) rose from the equ ivalent of US $26.16 per short ton in 
1958 to US$27.74 per ton in 1959. The avera ge price in April 1960 was 
US$20.23 per short ton. The Fischer e i hafen- Betriebsge sellschaft 
(Fishery Port Operations Organization) stated t hat on August 3, 1960, 
the official price for whol e be r r ing for reduction would be US$19.43 
per ton , and the price of herring off al and wa stes would be reduced to 
US$15.ll per ton. 

Peruvian fishmeal, 65-70 percen t pr ot e in content, was quoted in 
July 1960 a t US$80.96 per short t on (ex-ra ilroad at German s eaports). 
At tpe same time, domestic fishme a l was quot ed at US$104 . 62 per ton, 
f.o.b. factory. 

Prices for fish oi l have dropped cons iderably f r om 1957 to 1959. 
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T AB LE 30.--FEDERAL REPUBLIC OF GERMANY: IMPORTS OF FISHMEAL, BY COUNTRY OF ORIGIN, 1953- 59 
( IN SHORT TONS ) 

COUNTRY 1953 r- 1954 r- 1955 1956 1 ... --19-57 --J -- - 1958-- [ 1959 , 
ANGOLA JJ 12,362 25,399 32,441 41,29 7 9,730 3,573 
MOROCCO JJ 3,065 3,883 4,8 79 10,082 3,798 3,870 
UNION OF SOUTH AFRI CA .lJ 1,128 2,569 952 2,852 4,773 1, 888 
PERU JJ 606 2,664 3,120 17,963 40,399 98 ,667 
JAPAN J.J 842 14,691 3,800 12,516 20,073 
DENMARK J.J 1,392 4,722 4,~1 5 3,531 5 , 501 3, 109 
I CE LAND 11 9,080 6,811 6, 792 14,586- 21,979 6, 171 
NETHERLANDS J.J 3,098 1,990 1 , ~ 74 3,038 3, 078 5 , 157 
NORWAY J.J 40,413 23,689 21,742 24,298 17, 189 6,343 
PORTUGAL'£! J.J 3,662 5,730 4,196 9,949 10,850 6, 3 14 
OTHER J.J 10, ~63 12,582 8,678 11,390 7,169 10,890 

TOTAL 50,256 85,369 90,881 103, 580 142,786 136,982 166,055 

1/ NOT AVA I LABLE . 

'1:./ PRO BAB LY I NCLUDE S MEAL TRANSSHIPPED THROUGH PORTUGAL FROM ANGOLA. 

SOURCES: JAHRESBER I CHT UBER D I E DEUTSCHE FISCHWIRT SC HAFT ( YEARBOOK OF THE GERMAN FISHERIES) , 

1953-58j U. S. FORE I GN SERVICE DESPATCHES. 
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T AB LE 31.- -FEDERAL REPUBLIC OF GERMANY: IMPORTS OF FISH OIL, BY COUNTRY OF ORIGIN 1953-59 
( I N S HORT TO NS ) 

COUNTRY 1953 1954 -T --'-955 r-- -,-956--1 1957 1958 1959 

DENMA RK JJ 6,490 7, 076 3,347 1, 805 2, 583 5 ,31 9 
UN ITED KI NGD OM JJ 13, 984 2,402 2, 158 560 560 
I CELA NO JJ 4, 577 930 lO,416 6 ,376 8,295 277 
NETH ERL AND S II 24 ,1 85 6 , 686 5 , 608 2,337 3,070 3,669 
NO RWAY JJ lO , 765 8, 637 9 , 563 7, 914 8,423 5 , 836 
ANGOL A JJ 9,7 91 6 , 830 3, 890 11,845 7,705 3, 186 
UN I ON OF SOUT H AFRICA JJ 6, 346 2, 5 17 217 5 , 140 10, 184 1, 321 
UN I T ED STA TES 1 / 37 , 665 35 , 022 43, 030 31,438 23,466 24,228 
CA NADA jJ 2,952 1, 361 6,014 453 1,813 1, 707 
OTH ER JJ 3, 531 3 , 403 8,272 6,538 4,798 ~/ 13, 917 

TOTAL 91 , 118 120,286 74 , 864 92, 5 15 73 , 846 70,897 60 , 020 

1/ NO T AVA ILA BL E. 

'1:./ I NCLUDE S 7, 824 TO NS FROM PE RU AND 4, 177 TON S FROM JAPAN . 

SOURCES : J AHRESB ER I CHT UBER DIE DEUT SCHE F I SC HWI RTS CHAFT (YE ARBOOK OF THE GERMAN FISHERIES ), 
1953-59 ; u. S . FORE I GN S ERVICE DE SPA TCHE S . 

T AB LE 32 .-FEDERAL REPUBLIC OF GERMANY: EXPO RTS OF FISH OIL, BY COUN TRY OF DESTINATION, 1953-59 
( I N SH OR T TO NS ) 

COUNT RY 1953 1954 1955 1956 1957 [ 1958 I 1959 
DE NMA RK JJ 1, 292 2,644 4,35 1 4 ,638 
NETHERLAND S JJ 3, 053 1, 71 1 1, 970 2, 025 1, 775 2,822 
NORWAY JJ 363 9 , 410 734 188 2,061 16,1 69 
SW EDEN JJ 463 3, 769 2,953 6 , 76 1 7, 720 5 ,006 
OT HER JJ 2, 126 185 1, 642 419 31 0 

TOTA L 4,352 6,005 15 , 075 8, 59 1 12,097 16, 217 28,635 
1/ NO T AVA IL AB LE . 

SOURC ES: JAHRESBER I CHT UBE R D I E DEU TS CHE F I SC HWI RTSC HAFT ( YE ARBOOK OF TH E GERMAN F I S HERIE S ), 
1953- 58; u. S . FORE I GN SERV I CE DE SPATC HE S . 



I n 1957 import prices (c.i.f. German border points ) r anged from 
US$169.9l per short ton for Japanese oil to US$235.77 for Norwegian 
herring oil. In 1959 prices ranged from US$13 2.l3 per ton for Moroc­
can oil to US$182.44 for Norwegian oil. Prices for dome stic fish body 
oil have dropped from an average of US$179.85 per ton in 1957 to 
US$14l.8l in 1959 . 

Government Policies 

There are no quantitative restrictions or tariffs on fishme a l im­
ported into the Federal Republic of Germany. Certain standards must 
be met for the German market in matters of sacking and of sterilizing 
against bacterial infection. 

Fish body oil with more than 50 percent fatty acid pays a three 
percent import duty if imported f rom Common Market countries, and four 
percent from all other countries. A compensatory turnover tax of four 
percent is levied when there i s a domestic Federal sales tax . Body oil 
containing less than 50 percent fatt y acid is free of import duty or 
compensa tory tax. 

Government aids to the fishing industry include (1) loans and 
credits at favorab le interest rates for fishing and processing equip­
ment and machinery, (2) a subsidy for diesel fuel us ed by the herring 
and cutter fleets, and (3) a special price for bunker coal used by 
deep-sea trawlers. There is no direct government aid specifically to 
t he reduction industry. 

For e ign Trade 

Fishmea1 is imported into the Federal Republic through 55 im­
por ting firms. Purchases c ome from almost every fishmea1 producing 
country of the world, t hough the largest amounts come from Peru, Ice­
land, Norway , Angola, Japan, Morocco , and the Union of South Africa . 
Import s increased from 50,256 short tons in 1953 to 166,055 t ons in 
1959 (tab le 30) . During 1959 and the firs t part of 1960, the market 
was dominated by imports from Peru, which accounted for nearly three­
fif ths of t otal imports. Small amounts of fishmea l have been exported 
each year, as follows: 

Year 

1954 
1955 
1956 
1957 
1958 
1959 

46 

Quantity 
short tons 

1,051 
1,376 
1,162 
1, 727 
1,295 

211 



The Federal Republic's pattern of imports of fish body oil change d 
significantly from 1954 to 1959 . Total imports declined from 120,286 
short tons in 1954 to 60,020 tons in 1959 (table 31). The United 
States continued to account for the major share of imports, but Denmark, 
Peru, and Japan devel ope d into volume suppliers also. At the same 
time, imports from Iceland, Angola, and the Union of South Africa de ­
clined. Exports of fish oil increased from 6,005 tons in 1954 to 
28,635 tons in 1959 (table 32). This change in foreign trade in fish 
oil is attribute d to the decline in the use of fish oil by local in­
dustries. 

ICELAND 

The Industry 

The fish-reduction industry of I celand consist s of abou t 45 plants 
located chie fly on the north coast, principally in Sig lufj ordhur. In 
1959 production reache d a peak of 71,640 short tons of fishmea l (fig­
ure 12, table 33) and 29,211 tons of fish body oil. Ice landic fishmeal 

TABLE 33 .--ICELAND: PRODUCT ION OF FISH 

( INS HORT 

FISHMEAL 
YEAR FROM OFFA L 

I REDFI SH I AND WASTE 

1956 23 , 589 
1957 22 , 928 
1958 24 , 030 
1959 28 , 550 

SOURCE: ICELA ND , 

1,000 
SHORT TONS 

50 

11,354 
11,244 
16, 534 
18, 729 

AEGI R, 1957- 60. 

PRODUCTION ~ 
EXPORTS 

O~----------------~= 

TO NS ) 

HE RR ING 

8, 267 
14, 88 1 
7, 606 

24,361 

MEAL AND OIL , 

1 
TOTAL 

43,2 10 
49, 053 
48 , 170 
71 , 640 

1953 1954 1955 1956 1957 1958 

1956- 59 

FI SH 
BODY 

OIL 

12, 4S6 
15, 6c 3 
11, 4c'+ 
29 , 211 

1959 
FI GURE 12 .--ICELA ND: PRODUCT ION AND EXPORTS OF FISHMEAL, 1956- 59 
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T ABLE 34 .--IC EL AND: EXPORTS OF FI SH MEAL, BY COUN~ RY OF DE STI NA TI ON , 1953- 59 

(I N SHORT TONS) 

COUNTRY 1953 1954 1%5 1956 1957 1958 

DENMARK 805 4,691 3,378 5 ,566 2 , 452 8 , 929 
SW EDEN 4,225 1,328 982 592 4 , 412 3, 255 
UNITED K I NGDOM l,6l3 9 3)306 4)906 6 , 475 8,693 8, 770 
FEDERAL REPUBLI C OF GERMANY 5)456 10,831 7, 648 7,859 13,253 21, 603 
POLAND 2,204 2,203 2, 757 1,653 1,652 1, 635 
I RELAN D 3,783 3,419 2, 500 2,324 976 2 , 816 
NET HE RLAN DS 3,300 3,689 2 ,233 407 4, 131 5 , 086 
CZE CHOSLOVAKIA 551 220 2,327 2, 156 3,261 
FINLAND 1,341 1,212 1,289 2,229 1,322 1, 348 
OT HER 1 1 677 2 1 796 3 )418 1)500 2 1 050 3 1 116 

TOT AL 24,460 34,026 29,331 30,932 41,097 59 , 819 

SOUR CE: ICE L AND , HAG TI D I ND I, 1953-60 . 

T AB L E 35 .--ICELAND : EXPOR TS OF FI SH OI L, BY COUNTRY OF DESTINATION, 1953-59 

(I N SHORT TONS ) 

COUNTRY 1953 1 9~4 195~ 1956 195 7 1958 - -, 

SWED EN 826 2, 709 
NORWAY 2, 560 5 ,036 5 ,254 341 2 , 064 2, 119 
FED ERAL REPUBLI C OF GERMANY 3,486 2,078 14 7,635 5 , 255 6, 294 
UNITED KINGDOM 735 1,438 2,913 
SPA I N 55 154 209 516 502 2,202 
OTHER 37 937 124 823 846 3 1 324 

TOT AL 6,873 9 ,643 ~ ,601 9,315 12,406 16 , 648 

SOURC E: I CELAND, HAGT I D I NDI , 1953- 60 . 

1959 

10 ,109 
12 ,338 
6, 936 
5 , 672 
2, 645 

646 
59 

3, 690 
694 

5 1 157 

47 , 946 

1959 

981 
6, 117 

280 

296 
680 

8 , 354 



is derived from three sources --herring , redf ish, and the offal, scrap, 
and waste from other fish processing industries . Offal, scrap, and 
waste furnish mos t of the r aw material for fishmeal; when the herring, 
however? are poor in quality and unsuitable for salting, most of the 
catch goes to the reduction plants. In 1955, the herring catch was of 
good quality and more was salted, with less diverted to reduction. In 
1959, however, about 75 percent of the ' herring catch went to the re­
duction plants because the herring were relatively lean and unsuitable 
for salting and advance sales contracts for salted herring were small. 
The herring fishery is the principal source of fish body oil. 

In 1958, of total Icelandic landings of 437 ,494 short tons of 
bottom fish (white fish) , 5,510 tons were used in reduction; of a 
total catch of 117,914 ton s of herring, 41,876 tons were converted 
into fish meal and oil. In 1960, most of the early herring catch 
went to the reduction plants becaus e the fat content of the fish was 
low. 

In May 1960, the management of the State herring factories and the 
Fishing Vessel Owners Association proposed to the Minfstry of Fisherie s 
a price for her ring for reduction lower than the previous year's price. 
Tbis proposal resulted from the drop in fishmeal prices on the world 
market. It is reported that even with this proposed lowering of the 
price for raw he rring, low prices in the world market for the finished 
product would not cover raw material costs. Practically all storage 
facilities in Iceland for both meal and oil were filled with unsold 
stocks early in 1960. 

Government Policies 

Exports of fish meal and oil are carrie d out by various enter­
prises and ar e not centralized, although all fish exports are subject 
to licensing, the licenses being issued by the Fish-Export Committee. 
All fish products destined for export must be cer tif ied by the Fish 
Inspectorate. 

Foreign Trade 

The c~ief markets for Icelandic fishmeal have been the Federal 
Republic of Germany, the United Kingdom, Sweden, Denmark, and Poland. 
In 1959, 47,946 short tons of fishmeal were exported (table 34). Nor ­
way, Sweden, Spain, and the Federal Republic of Germany have been the 
principal buyers of Icelandic fish oil. Total exports of fish oil 
amounted to 16,648 tons in 1958, and only 8,354 tons in 1959 (table 35). 
Some fish soluble s are exported, mainly to the United States. 

The first four months of 1960 showed a drop in exports of fish­
meal, compared with the same period of 1959. Combined exports of 
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he rring meal, redfish meal, and other fishmeal, by country of dest i­
nation, were as foll ows: 

Country 

United Kingdom 
Sweden 
Czechoslovakia 
Denmark 
Netherlands 
Poland 
Federa l Republic of Germany 
Franc e 
Other 

Total 

January -April 
1959 

January-April 
1960 

short tons 
1,396 
3,078 
1,213 
1,402 

58 
1,102 
2,0l3 
2,003 
1,248 

l3,5l3 

441 
1,290 

368 
3,329 

944 
66 1 

1,529 

2,210 
10,772 

ITALY 

The production of fish meal and oil in Italy is negligible. 
~ li ttle over 1,000 short tons of meal are produced annually, mainly 
from wastes and offal from the processing industries. With minor 
fluc tuat ions , the use of fishmeal and fish body oil has increased in 
recent years. Near l y 15 , 000 short tons of fishmeal were imported in 
1959 (table 36). I n July 1960, it was r eported that prices of fish­
~eal, c.i.f. Italian ports, were the equiva lent of from US$90.00 to 
US$96.00 per ton. Duties on fishmeal are 8.1 percent from Common 
Market countries, 9 percent from o~per ~Quntr ies. In addition there 
are certain administrative fees and minor taxes. 

TAB LE 36.--ITALY : IMPORTS OF FISHMEAL, BY COUNTRY OF ORIGIN, 
1957-59 

(I N SHOR T TONS ) 

COUNT RY 1957 195)8 1959 

NORWAY 4,229 4 , 0 11 2,829 
PORTUGAL 2,493 5,757 1,800 
ANGOLA 2,178 1,568 6,966 
DENMARK 23 2 , 628 905 
OTHER 1 , 585 1 , 888 22 111 

TOTA L 10,508 15 , 852 14,611 

SOURCE: ITAL Y, IN STITUTO CENTRA LE 01 STAT ISTICA (CENTRAL STATISTICAL 
INSTITUTE ), STATISTICA ANNUALE DEL COMMERC IO CON L'ESTERO (ANNUAL STA­
TISTICS OF FOREIGN TRADE), 1953-58. 
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Imports of fish body oil ar e included in the offic ial Italian 
statistics with liver oil and oil of mar ine mammal s. These imports 
dropped from 7,582 short tons in 1957 to 6,429 tons in 1958, but rose 
to 8,574 tons i n 1959. The principal suppliers of fish body oil were 
Norway, the Netherlands , the Union of South Africa, Peru, and the 
United States. Sardine oil was quoted in August 1960 in Milan at 
US$197.20 per short ton , taxes and fees paid . Fish body oil enters 
free of customs duty . 

THE NETHERLANDS 

The Industry 

The Netherlands fishing industry catches fish primarily for 
human consumption. The only _regular supply of raw materials for the 
five fishmeal producers is nonmarketable fish (about 10 percent of 
the total catch), the small quantities of marketable fish purchased 
in competition with who l esale traders, and the offal from processing 
plants bought for direct animal consumption or for reduction. The 
industry is located in the provinces of Groningen, Friesland, North 
Holland, and South Holland, especially at IJmuiden, Rotterdam, and 
Son. ~n 1958, nearly 40,000 short tons of fish and fish offal were 
used in reduction. Of this raw material, 20,497 tons were fish offal 
and wastes from the processing industries, 7,824 tons fresh herring, 
and the remainder mainly salted herring , undersized fish, mackerel, 
and sea bream. 

000 1, 
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1954 1955 1956 1957 1958 1959 

FIGU RE 13. --NETHERLANDS : PRODUCTION AND IMPORTS OF FISHMEAL , 1953- 59 
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TABLE 37 .--NETHERLANDS: SU PPLY AND EXPORTS OF FISHMEAL, 1953-59 
(IN SHORT TONS) 

SUPPLY 
YEAR PRODUCT ION I IMPORTS I TOTAL EXPORTS 

1953 10, 472 30,630 41 ,1 02 5 , 989 
1954 11,905 49 , 903 61 , 808 6,229 
1955 10,692 64 ,045 74,737 5,795 
1956 8,267 87 , 525 95,792 5 , 820 
1957 10,031 85 ,495 95 , 526 6 , 116 
1958 10,582 92 , 507 103,089 6,725 
1959 11 110,100 1/ 9,178 

1/ NOT AVAILABLE . 
SOURCES: NE THERLAND S, MAANDST AT ISTIEK VA N DE IN-, UIT- EN DOORVOER 
PERGOEDEREN SOORT ( MONTHLY STATIST ICAL REPORT OF IMPORT AND EXPORT 
BY KINDS OF COMMODIT IE S)j FOOD AND AGR ICULTURE ORGANIZATION , YEARBOOK 
OF FISHE RY STATI ST ICS . 

The reduction industry in the Netherlands produces less than 
1:,000 short tons of fishmeal annually (figure 13, table 37). From 
1956 to 1958, production ranged from 8,265 tons to 10,579 tons, con­
sisting of between 2,000 and 3,000 tons of herring meal and the rest 
meal from other fish, offal, and wastes. Domestic fish-oil produc­
tion was 4,876 tons in 1958 and 5,748 tons in 1959. 

Foreign Trade 

As the reduction industry in the Netherlands is small and the 
demand for fishmeal in agriculture is large, the needs are satisfied 
main ly by imports. In 1959, imports of f ishmeal amounted to 110,100 
short tons, principally from Peru, Denmark, Angola, Norway, Chile, 
and the Union of South Africa (table 38). Exports of fishmeal have 
not exceeded 10,000 tons in the past 7 years (table 39). 

Netherlands statistics do not separate f ish body oil from the 
oil of marine animals, such as whales. In 1959, imports of these 
oils amounted to 66,152 short tons (table 40), while the domestic 
production was only slightly in excess of 5,510 tons. In 1959, 
12,264 tons of fish body oil were imported from the United States. 
Exports have been as high as 9,367 tons in 1953 and as low as 2,396 
tons in 1955 (table 41). 
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T AB LE 38 .--NETHERLANDS: IMPORTS OF FISHMEAL, BY COUNTRY OF ORIGIN, 1953- 59 
( IIJ SHORT TONS ) 

COUNTRY 1953 1954 1955~~I~--~-19-56 n]-n19-5-i~ r-~i958--T 1959 

DENMARK 5 , 080 11,310 16, 848 20,701 17 ,201 18,292 16,367 
NORWAY 10,285 19 , 933 16,980 26,769 18 , 827 12 , 207 7,737 
ICELAND 2,890 4,058 2; 122 714 1, 643 6 , 128 216 
PORTUGAL 1,337 997 838 1,385 1) 030 1,122 728 
MOROCCO 2,358 675 742 377 377 
PERU 228 936 5,861 17,662 22 ,367 26,725 66 ,208 
UNION 0, SOUTH A,RICA 3,655 5) 148 10)021 6 , 703 4) 199 5 ,327 1, 922 
ANGOLA 4,072 5 ,421 4,350 6 , 536 15 , 928 17 ,382 9 , 542 
CHILE 1,640 3)013 1,1 82 798 2 , 823 
OTHER 725 1 , 425 --.i;643 ~665 ~l2.. ~526 4 , 180 

TOTAL 30)630 49,903 64,045 87 , 525 85 ,495 92,507 110,100 

SOURCES: NE THERL ANDS, J AARC IJFE RS OV ER DE VISS ER I J ( ANNUA L FISHERIE S S TATI STICS ), 1953-58 ; 
NETHERLANDS, MAAN DST AT I STIE K VA N DE I N-, UIT- EN DOORVOER PER GOEDEREN SOORT ( MONTHLY S TATI S TICAL 
REPOR T OF I MPORTS AND EXPORTS BY KI NDS OF COMMOD ITI ES), 1959 . 

T AB LE 39 .--NETHERLANDS: EXPORTS OF FISHMEAL , BY COUNTRY OF DES ~ INATION, 1953-59 
( INS H 0 R T I' 0 r J S ) 

COUIHRY 

FEDER AL REPUBLIC 0, GERMANY 
AUSTRIA 
FRANCE 
BELGIUM-LUXEMBOURG 
OT HER 

TOTAL 

1953 

4,754 
372 
172 
168 
523 

5,989 

1954 

4,038 
852 
166 
190 
983 

6,229 

1955 

3, 114 
1, 766 

659 
73 

183 
5 ,795 

1956 

3,436 
769 
388 
210 

LQ.ll 
5 ,820 

1957 

4,776 
637 
116 
195 
392 

6, 116 

1958 

5 , 072 
371 
121 
407 
754 

6,725 
NOTE : ORIGIN AL SOURCE DOES NO T STATE I F FISH SO LUBLES AR E I NCLUDED WITH FI S HME AL. 

1959 

8 ,334 
220 

95 
418 
1 1 1 

9,178 

SOURCES: NETHERL ANDS, MAAN DSTAT ISTIEK VAN DE IN-, U IT- EN DOORVOER PERGOEDEREN SOORT ( MONTHLY 
ST ATI STICAL REPORT OF IMPORT AND EXPORT BY KINDS OF COMMO DITIE S ); NETHE RLANDS , JAARCIJFE RS OVE R 
DE VISSERI J (ANNUAL FISHERY STATISTICS) . 
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TABLE 40.--NETHERLANDS: IMPOR TS OF FISH OIL AND MAplNE ANIMAL OIL, BY COUNTRY OF ORIGI N, 1953-59 
( I N SHORT TONS) 

COUNTRY 

ICELAND 
NORWAY 
UNION OF SOUTH AFRICA 
UNITED STATES 
FALKLAND ISLANDS 
AUSTRALIA 
JAPAN 
FEDERAL REPUBLIC OF GERMANY 
UNITED KINGDOM 
ZEE 1/ 
OTHER 

TOTAL 

1953 

884 
4,~32 

2,281 
S,667 
~,295 

8,31~ 

453 
126 

16 , 873 
LJl.§ 

45,~62 

19:"4 

1,938 
3,892 

979 
10,727 

673 
8 ,1 27 

52 
815 

9,770 
17,609 

L..§£2. 
)6, 464 

992 
2,498 

~74 

15,782 

3,013 
846 

3,82~ 

32,244 
2J9 'J 
63,.)b9 

1956 

493 
2,164 

51 
14,019 
3,013 

8,S89 
1,OlO 

4j7 
18,417 

1 , 4c 7 
4J,640 

1957 

1,102 
1, 402 
3,331 
7,232 
1,627 

11,510 
1,407 

'::l05 
25,894 
2 , 2~S 

_)6,255 

1958 

206 
3,208 
6,529 
6,629 
1, 148 
1,451 

61 
2,465 

367 
43 ,268 

3 , 610 
68,942 

1959 

4,297 
3,031 

928 
12,264 
3,81 5 
1, 902 
2,839 
2,200 

123 
32 , 078 

2 , 675 
66 ,1 52 

1/ IMPOR TS INC LU DE OIL S EXTRACTED AT SEA AND LANDED BY DUTCH VESSELS, SUCH AS WHALE OIL FROM THE 
AN TARC TI C WHAL ING FLEET. 
SOURCE : NETHERLANDS , MAANDSTATISTIEK VAN DE IN-, UIT- EN DOORVOER PER GOEDE REN SOORT ( MON THLY 
STATI STI CAL REPORT OF IMPORTS AND EXPORTS BY KINDS OF COMMOD ITIES), 1953- 59 . 

TAB LE 41. --NETHERLANDS : EXPOR TS OF FISH OIL AND MAR INE ANIMAL OIL, BY COUNTRY OF DESTINATION, 
1953- 59 

( I N SHORT TONS) 

COUNTRY 1953 19 -+ 19~ ) 19~6 19:'- I' 1958 1959 
BELGIUM-LUXEM BOURG 2,7S7 1 9 18 22 259 1,488 
FED ERAL REPUBLIC OF GERMANY 4,.)36 2,337 J3y 1 , ').) 1 2,339 5,O68 5 , 110 
I TAL Y 583 327 b1 48 11 281 130 
OT HE R 1 1491 771 1 1381 2 1OSO 533 670 1 1 534 

TOTAL 9 ,367 3,436 2,396 3,b67 2,905 6,2-'8 8,262 
SOURCE: NETHER LA NDS , MAANDSTAT ISTIEK VAN DE I N-, U I T- EN DOORVOER PERGOEDEREN SOORT ( MONTHLY 
ST ATISTIC AL REPORT OF IMPORTS AND EXPORTS BY KINDS OF COMMOD ITIES) , 1953- 59 . 



NORWAY 

The Industry 

The fish r eduction indust ry of Norway is carried on by about 70 
plants, equipped to handle 1,225,000 short t ons of raw material. This 
industry operates mainly along the western and northern coasts of Nor­
way; the plants are centered i n t he c ounties of M~re on the west coast 
and Troms on the north coast. I n 1959 pr oduction of fishmeal was an 
estimated 141,060 short tons (f i gure 14, t able 42), of which 121,220 
tons was herring meal. 

1,000 
SHORT TONS 

300 

250 . 

200 
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50 

1953 1954 1955 1956 

PRODUCTION ~ 
EXPORTS TO 
UNITED STATES III 

OTHER COUNTRIES 

1957 1958 1959 
FI GURE 14 .--NORW AY: PRODUCT ION AND EXPORTS OF FISHMEAL, 1953- 59 
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YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

TABLE 42 .--NORWAY: PRODUCTION OF FISHMEAL, 1953- 59 
( I N S HORT TONS ) 

HERR I NG OT HER 
MEAL FISHMEAL 

159,895 16,860 
259,301 14, 777 
198 ,360 19,584 
272,029 18,262 
193,401 16,725 
110,200 20,835 
121,220 £/19,840 

TOTALlI 

176,755 
274,078 
217,944 
290 , 291 
210, 126 
131 , 035 

£/141,060 

11 DOES NO T INCLUDE LIV ER MEAL OR MEAL PR ODUCED FROM CRUS TACEANS 
AND MOLLUSKS. 

£/ ESTIMATED . 

NOTEr FISH SOLUBLES ARE IN "LUDED IN " OTHER FISHMEAL It, BU T ORI GI NAL 
SOURCE DOES NOT STATE WHE THER ON A WET OR DRY BASIS . 

SOURC ES: NORGES FISKERIER, (FI SHER Y STA TISTICS OF NORWAY) , 1953- 57 ; 
u. S . FORE I GN SER VICE DESP ATCHES . 

It is reported that Norwegian reduction plants require more than 
800 ,00 tons of raw mater ials to show a profit. In 1959 , only 607,000 
shor t tons of fish were delivered to the plants. Herring constituted 
about two-thirds of this total . Wastes and offa l from bottom-fish 
~roces sing plants and fish deemed unfit for human consumpti on were also 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

11 

T ABLE 43 .--N OR WAY: PRODUCT ION OF FISH OIL, 1953-59 
( I N S HORT TONS ) 

COD OIL 
HERRI NG OTHER 

(OTHER THA N 
O IL FISH OIL 

OIL) LIVER 

64,392 11 12,893 
104,690 1, 763 12 , 783 

78 , 57 3 1, 542 14 , 767 
114,388 1,762 16 , 861 
73 ,283 1, 433 ,3,995 
37,468 1, 764 16 ,424 
44, 080 11 11 

NOT AVAILABLE . 

TOTAL 

11 
119 ,236 
94 , 882 

133, 011 
88, 711 
55 , 656 

11 

SOURCES: NOR GE S FISK ERIER (FISHER Y STA T ISTICS OF NORWAY ), VOLS . 
FOR 1953- 60 . 
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T AB L E 44.- -NORWA Y: EXPORTS OF FI SHMEAL, BY COUNTRY OF DESTINAT ION, 1953- 59 
( I N SHORT TONS) 

COUN TRY 1953 1954 1955 1956 195 7 1958 
UNIT ED KIN GDOM 28, 768 48,776 5 1, 536 71,653 35 ,411 20,270 
FEDERAL REPUBLIC OF 17 ,870 40,253 23,195 21,889 22,949 15 ,397 

GERMANY 
EAST GERMANY 5 ,1 79 2,444 320 2,025 2,709 3,109 
NET HER LAN DS 10,122 22,055 15,396 28 , 564 19 , 275 12,485 
FRANC E 4, 760 8, 258 14,208 20, 070 16, 572 17,482 
UNITED STAT ES 19,801 35 , 599 14,609 10, 632 4,013 
SW EDE N 4,666 10,771 10,251 9, 505 9,962 8,633 
BELGIUM-LUXEMBOURG 7, 070 10, 105 7,791 12,328 10,684 10, 555 
DENMARK 6,999 9,625 3, 489 6,339 4,580 4, 254 
SW I TZERLAND 6,741 6, 536 8,231 9,049 8,729 10,886 
ITALY 262 1,243 4,207 7,398 2, 787 3,682 
AUST RI A 1,936 4,075 6,672 5 ,065 3, 081 4,084 
OT HER 2 2 494 4 2 664 2 1 908 4 1 565 7 1 686 5 2 946 

TOT AL 116 2668 204 2404 162 2813 209 2°82 148 2438 116 1 783 

1959 

28, 746 
6, 614 

2, 601 
7, 708 

16 , 985 

5,070 
6,750 
4,470 
9, 942 
2,603 
3 ,1 33 
8 1 706 

103 1 328 
NOTE: FISH S OLU BLE S I NC LUDED, BUT ORIGINAL SO URCE DOES NOT S PE C IFY WHE T HER ON A WET OR DR Y 
BAS I S . 

SOURCES: NORG ES OFFISIELLE STA TISTI KK , HANDE L (OFFIC I AL NORWEG I AN S TATI S TICS, TRADE), 

1953-57; NORWAY , MANEDSOPPGAUER OVER VAREOMSETNINGEN MET UTLANDET (MONTHLY BULLET I N OF 

EXTERNAL TRADE), 1958 AND 1959 . 
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TABLE 45 .--NORWAY: IMPORT S OF RAW HERRING OIL, BY COUNT RY OF ORIGIN, 1953- 59 

(I N SHORT Tor,:" ) 

COUNTRY 1 9~3 19~4 195~ 1956 1957 1958 

SWE DE N 1,479 1,426 2,602 1,901 1,076 11 
DEN MARK 26 ~7 2,726 3,224 1,633 11 
ICELAND 262 3,482 2,806 213 2,071 11 
FEDERAL REPUBLIC OF 12 298 8,480 1,449 47 11 

GERMANY 
UNITED STATES 2 , 724 6, 104 1, ~48 9,208 11 
PORTU GAL 242 418 1,284 601 159 11 
OTHER 1 1 278 40 1 1 J68 146 428 1 [ 

TOTAL 3,299 8,44 ') 2~ ,") 70 g,082 14 ,622 7,308 

NOT AVA ILA BLE BY CO UNTRY OF ORIGIN . 1/ 
SOURCES: NORGES OFFIS I ELLE STAT IST IKK , HANDEL (OFFI CIAL NORWEGIAfl STATISTICS , TRADE) , 
1953- 57 j U. S. FOREIGN SERV ICE DESPATCHES . 

TAB LE 46 .--NORWA t: EXPORTS OF RAW HERRING OIL, BY COU NTRY OF DESTINATIOH, 1953-59 
( I 'I SHL-RT TGfL,) 

COUNTRY 19~3 19'>4 

FEDERAL REPUBLIC OF 2,921 1 , 861 
GERMANY 

NETHERLANDS 1,257 1,4(,7 
CZ ECHOSLOVAKIA 827 1 ,2(; 1 
BELGIUM - LUXEMBOURG 74 239 
FRANCE 34 2 
ITALY 283 123 
OTHER 915 2 1 ~26 

TOTAL 6 . 311 7. 386 

1/ NOT AVAIL AB LE BY COUNTRY OF DeSTINATION . 
SOURCES: NORGES OFFISIELLE STA TI ST IKK , HANDe L 
1953- 57j u. S. FOREIGN SERV i ce DeSPATCHES . 

l~"h'> 1 .... ) I) 19 r 7 1958 

11 b hb 1.; 

214 1u2 24 11 
2 . 550 50 'b~ J.../ 

309 223 136 1 / 
--' 

320 244 ':)7 11 
'b2 18b 19 11 

1 , 69"' ' 1 ~8 223 -.-:.1. 
'J,3b8 2,02 b24 2b..) 

(OFFI CI AL NORwEGIAN STA TISTIC S, TRADE) 

1959 

11 
11 
11 
11 
1 
1 
l[ 

43,517 

1 

l 
1 
1 
1 
1 

689 



used in r eduction. Less waste was available for r eduction as th de­
mand from the mink farms, which pay higher prices, has incre sed. 

The winter or "largE' '' herring supplies the bulk of the annual 
herring catch in Norway. In 1960, the third successive failure of th 
winter herring season resulted in more fishmeal production from small 
herring, which has a l ow oil content, and capelin with no appreciable 
amount of oil. The low grades of fishmeal are usually reserved for 
domestic consumption. A comparison of the raw materials received by 
the reduction plants during January to April 1959 and 1960 is as fol­
lows: 

Species 1959 1960 
........ short tons ...... . .. 

Winter herring 239,067 148,811 
Small herring 5,908 63,470 
Capelin 87,049 116,182 
Other fish 2 1 205 4 1 409 

Total 334,229 332,872 

In 1956, the corresponding four-month supply of raw materials was 
more than 1,100,000 short tons. 

In addition to herring oil, small quantities of body oil from 
bottom-fish wastes contribute to Norway's total production of fish oil. 
In 1956 when total production of fish o il was 133,011 short tons, her­
ring oil accounted for 114,388 tons ; in 1959, he rring oil producti on 
was down to 44,080 t ons (table 43). 

It is reported that Norwegian product ion of fish solubles, placed 
at 2,205 short tons in 1957, has been declining because of low market 
prices. The reduction plants now mix the solubles wi th the meal to 
increase the protein content for a higher meal price. In 1958 and 1959 
production figures of fish solubl es are not available as the solub1es 
have been included wi th "other fishmeal". 

Prices and Costs 

The ex-vessel price for herring was US$35.12 per short ton in 1959 
compared to US$29.75 per ton in 1958. The ex -vessel pric e for herrin 
is about US$4.10 per ton higher during the winter season than in the 
spring fishery. The lower price is paid when it is determined that th ~ 

fat content of the herring has fallen below a certain point. The pric ' 
of Norwegian fishmeal--68 percent protein content--was reported in Oc 0-

ber 1960 to be US$101.60 to $114.30 per short ton, c.i.f. European mar­
kets, compared with an average of $177.80 per short ton in 1958 and at 
the beginning of 1959. The average export price of herring oil in 
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March 1960 wa s US$134.l2 per ton . 

Government Policies 

The failure of the 1958 / 59 and 1959/60 winter herr i ng fishery in 
Norway has seriously affected fishermen and boatowners in the fish r e ­
duction industry. An Equalization Fund for herring guarantees prices 
to the fishermen . The fund has been derived from expor ts, principally 
of fishmeal and fish oil. When exporters obtain a price higher than 
an agreed standard price, a proportion of the excess is paid into the 
fund. It has been reported that the fund built up to 105 , 000,000 
kroner (US$14,700,000) by 1960, but in that year, because of the sharp 
drop in the export price of fishmeal, about 50,000,000 kroner 
(US$7 ,000,000) was paid to herring fis hermen . The Equalization Fund 
for white fish terminated in 1957 when funds were exhausted . 

Exports are centralized in a sales organization known as the 
Norweg ian Committee for the Export of Herring Meal and Oil. Member ­
ship in this export organization is subject to review by the Mi nis t ry 
of Fisheries. 

cign Trade 

Abou t three-quarters of Norway' s fishmeal production is exported. 
N~dcly 90 percent of the expor ts goes to European countr ies, with t he 
C· ited Kingdom, France, the Netherlands, and the Federal Republic of 
~ r~ny the major buyers. Fishmeal exports decreas e d fr om 209,082 t ons 
ir 1956 to 103,328 tons in 1959 (table 44). Approximately 55 , 000 short 
tons of fishmeal are us ed domestically in animal fee ds . 

Fish o il has recently been imported in some quan tity , because of 
a drop in Norwegian production. Imports of raw herring oi l ranged fr om 
3,299 short tons in 1953 to 43,517 tons in 1959 ( tab le 45) . Expor ts of 
raw he rring oil have not exceeded about 7,000 tons in the past 7 yea rs 
(table 46). 

PORTUGAL 

Fish meal and oil production in Por tugal is of litt l e importance. 
Reduction plan ts use chiefly wastes and offal f rom the s ardine cannerie s 
and fish unfit for human consumption. Annual product i on of fishmeal by 
12 reduction plants has not exceeded about 4,500 short tons. A sub ­
stantial transit trade in Angolan fishmeal, however, exis t s in Por t uga l . 
Angolan fishmeal with 60 percent protein content was quo t ed on t he 
Lisbon market in August 1960 at US$63.50 per short ton, f.o. b. Angola. 
Fish oil was quot ed at the same time at US$95.20 per ton, f.o.b. Angola. 
There are no special governmen t aids to the industry and no special 
taxes or restrictions on foreign trade. 
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SPAIN" 

In recent years Spanish produc tion of fishmeal has incre a sed . 
Output of fishmeal rose from 7,222 short tons in 1956 to 9 , 788 t ons 
in 1957, to 13,677 tons in 1958, an d to 19,660 tons in 1959 . Of the 
1958 production, 12,751 tons were feed meals and 926 tons wer e fe r ti ­
lizer. Fish-oi l production has been small and fairly constant 1 , 258 
tons in 1956, 1,839 tons in 1957, 1 ,786 tons in 1958, and 1, 580 t on s 
in 1959. 

In 1958, the reduction industry used 26,125 short tons of who l e 
fresh fish and 36,191 t ons of fish offa l and residues from othe r proc­
essing plants. In that year, quantitative restrictions were place d on 
fi shmeal import s. Imports , all from Angola, were 4,395 t ons in 195 7, 
but dropped to 2, 70 2 t ons in 1958. Domestic fish-oil production i s no t 
seriously affected by imports; fish-oil imports increas e d fr om 2 , 848 
t ons in 1957 to 4,095 tons in 1958, principally from Ice land and Ir e ­
land, with small quantities from Norway. 

Lack of capital and foreign exchange, and an undependable supply 
of raw materials, preclude any foreseeable significant enlar gement of 
the Spanish f ish reduction industry. 

SWEDEN 

Five or six fis hmea l plants in Sweden proce s s scrapfish and wastes 
into fishmeal . There is no fishery so le ly f or reduction. Annual pr o ­
duction of fishmeal amounts to a l it tle ove r 6,600 short t on s a year ; 
of fish body oil a little l e ss than 3,300 tons. Impor t s of f i shmeal 
and marine animal meal amount to about 16,530 tons, expor ts t o about 
1 , 100 tons. Imports of herring oil are about 6,600 t o 7,7 00 t ons 
annually, chiefly from the Federal Republic of Germany , De nmark, and 
Iceland. In addition, Sweden imports lar ge quantitie s of o t her fish 
oi ls ; in 1959, imports of fats and oils obtained f r om f ish and marine 
mammals (excluding herring, whale and s eal oil) we r e 23 ,401 tons, of 
which 16 ,928 t ons came from the Unite d Sta te s. Be t ween 1,100 and 2 , 200 
tons of fish oil are exporte d. 

THE UNITED KINGDOM 

The Industry 

Production of fish meal and oil in the Unite d Kingdom depends 
chiefly on offal and wastes from fish proce ssing, and sur p l us or unsold 
catches of white fish and herring. Very little f i s h ing is done ex ­
clusively for reduction, as price s paid by the r educt i on plant s a re 
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too low to be attractive to the fish­
ermen. Eighteen fishmeal factories, 
including a number of plants owned 
and operated by the Governmentls 
Herring Industry Board, supply les s 
than half the fishmeal needs of the 
United Kingdom. Reduction plants are 
located at the fishing and fish proc­
ess ing centers of Fraserburgh, Peter­
head, Bressay, Aberdeen , Stornoway, 
Wick, Falkirk, and Clyde in Scotland; 
North Shield, Fleetwood, Milford Haven, 
Minster (Kent), Hull, Grimsby, and 
Great Yarmouth, at Peel on the Isle 
of Man in England; and Ardglass in 
Northern Ireland (figur e 15). In 
1959, fishmeal production amounted to 
87,696 short tons, a little less than 
the record of 99,944 tons in 1955 
(figure 16, table 47). 

n 1957, 316,274 short tons of white-fish offal and waste we r e used 
l Leduction , compared with 2,204 tons of herring offal and waste, 

J 9 , 62 0 tons of surplus white fish, and 28,652 tons of herring . The 

A5LE 47 .--UNITED KINGDOM: PRODUCTION OF FISH MEAL AND HERRING OIL, 
1953- 59 

( I N SHORT TONS ) .. . . .. 
FI S HMEAL 

HERRING 
YEAR WHITEF I S H HERRI NG TOTAL OIL 

AND OFFAL 

1953 73,050 19,264 92 ,31 4 9, 632 
1954 76,451 15,347 91, 798 7, 645 
1955 86,240 13,704 99,944 7,728 
1956 88 ,480 7,056 95 , 536 3, 696 
1957 84 , 448 4,766 89,214 2,703 
1958 83,216 4,527 87 ,743 1,880 
1959 82,544 5 ,1 52 87 , 696 2,513 

NOTE: PRODUCTION OF F IS H BODY OIL FROM OTHER FISH IS I NCLUDED WI TH 
OIL OF MARINE ANIMALS OTHER THAN WHALES . 

SOUR CES: REPORT ON THE FISHER I ES OF SCO TLA ND , EDINBURGH, 1954j UN IT ED 
K INGDOM, HERRING INDU ST RY BOARD, ANNUAL REPORT , 1955-57j UN ITED K I NG­
DOM , WHITEFISH AUTHORITY, ANNUAL REPORT AND ACCO UNTS, 1956 AND 1959 j 
u. S. FOREIGN SERVICE DESPATCHE S . 
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amount of herring meal and herring oil produced in th 
has declined (as the her ring catch has dwindle) from 
meal and 9,632 t ons of oil in 1953 to 5,152 t ons of 
of oil in 1959. Fish solubles ar put back into th i r-
ported that only one firm sells solubles separately to th con u r. 

Prices 

In late 1959 and 1960, because of the great increase in P ruvi n 
imports, the average price of fishmeal fell from th equival nt of 
about US$175.00 per short ton to US$125 . 00 per ton. In Janu ry 1961 
domestic herring meal (68 to 71 percent protein) was quot d at US$125.00 
per ton, ex-factory . At the same time Peruvian fishm aI, (65 p rCcnt 
protein, branded), was quoted at US$90.00 per ton, c.i.f. Unit d Kin d m 
ports, and Icelandic herring meal (70 percent protein) at US$109.37 p r 
ton, c .i . f . Unit ed Kingdom ports. 
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In late 1959 and ea r l y 1960 prices paid in the United Kingdom for 
fish offal for reduction fell in a few months from U8$27.50 per ton to 
U8$15.00 per ton. In October 1960 the price for offal and unsold and 
condemned fish was U8$20.00 per ton. In 1960 pr ices of herring for 
reduction varied from U8$13 .75 to U8$28.75 per ton, depending on the 
time of year and the location of the port of landing. 

Government Policies 

The United Kingdom extends credits and subsidies to the fishing 
industry to support land ing prices or operational costs; the acquisition 
of vessels, engines, gear and equipment; and to assist the processing 
industry. Government grants for new fishing vessels and for the con­
version of old vessels from coal to fuel oi l amount to 25 percent of 
the cost, within a maximum limit; in the case of working owners, addi­
tional loans may cover 50 or 55 percent of the cost. These loans and 
grants are administered by the White Fish Authority and the Herring 
Industry Board, which borrow or are granted the necessary funds from 
the exchequer . The period of t he loan does not exceed 20 years and the 
rate of interest on loans is at present 6 percent. 

The White Fish Authority , a semipublic body, has the power to 
VpcLdte process i ng plants and vessels and to market the products, bu t 
has not as yet exercised this authority. Loans for the improvement of 
~lcGe ssing plants are grant ed by the Authority. A subsidy has been 
pa~d since 1950 in respect t o white fish landed from i nshore, near, 

TAB LE 48 . --UNITED KINGDOM: SUPPLY OF FISH MEAL, 1953- 59 

(IN SHORT TONS) 

YEAR PROD UCTI ON IMPORTS 

1953 92,314 66,874 
1954 91,798 92 ,637 
1955 99,944 101,545 

1956 95 ,536 120,387 
1957 89,214 122,445 
1958 87,743 127 , 031 
1959 87,696 164,662 

NOTE: SMALL QU ANTITIE S OF FISHMEAL HAVE BEEN EXPORTED EACH 
THE EXPORT STATISTICS OF THE UNITED KINGDOM DO NOT S EPARATE 
MEAL FROM MEAT MEAL, BONE ME AL AND WH ALE MEAT MEAL. 

SUPPLY 

159 ,188 
184,435 
201 , 489 
215,923 
211 , 659 
214 ,774 
252,358 

YEAR. 
FI SH-

SOURCES: ACCOUNTS RELATING TO TRADE AND NAVIGATION OF THE UNITED 
KINGDOM, 1~53-59 ; ANNUAL STATEMENT OF THE TRADE OF THE UNITED 
KINGDOM , 1957 ; WH IT E FISH AUTHORIT Y, ANNUA L REPORT AND ACCOUNTS, 
LONDON , 1960; u. S . FOREIGN S ERVIC E DESPATCHES. 
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T ABLE 49 .--UNITED KINGDOM: IMPORTS OF FISHMEAL, BY COUNTRY OF ORIGIN, 1953-59 
(IN SHORT TONS) 

r--' 953 - ,- - 1954 f 1955 --C- - -1956~r--1957 1958 

UNION OF SOUTH AFRICA 30,818 36,618 30,781 27,609 36,704 41,684 
NORW AY 31,278 47,804 52 ,698 69,054 37,706 19,498 
DENMARK 1, 786 2,939 8,424 12,627 24,735 24,347 
ICELAND 1,222 2,801 5, 135 5,785 7,531 9,148 
CANADA 348 1,412 3,013 3,712 6,941 8,616 
OT HER 11422 11063 11494 ' 1 600 8 1 828 1/23 1 738 

TOTAL 66,874 92,637 101,545 120,387 122,445 127,031 

1/ I NC LUDES 13,216 TO NS I MPORTED FROM PERU I N 1958, AND 39 , 954 TONS IMPORTED I N 1959. 

1959 

41, 173 
28,128 
34,832 
6,274 

14,301 
1/39 2 954 

164,662 

SOURCES: ANNUAL STATEMENT OF THE TRADE OF THE UNITED KINGDOM, 1956 AND 1957; ACCOUNTS RELATING 
TO TRADE AND NAV IGATIO N OF THE UN ITE D KINGDOM , 1958 AND 1959; UNITED K I NGDOM, ANNUAL REPORT AND 
ACCOUNTS FOR THE YEAR ENDED MARCH 31, 1960; UNITED K I NGDO~, WHITE FISH AUTHORITY, LONDO N, 1960. 
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TA BLE 50 .--UN ITED KIN GDOM : IMPORTS OF FI SH OIL, BY COUN TRY OF ORI GIN, 1953- 59 
(I N SHORT TONS) 

COUNTRY 1953 1954 

UNION OF SOUTH AF RICA 3, 507 2,334 
NO RWAY 486 339 
NET HE RLA NDS 220 329 
CANADA 439 23 
FALKLAND I SLANDS 

OTHER 404 33 
TOT AL 5,056 3,058 

1955 1956 

10, 924 3,547 
44 41 

19 
71 

1,227 
132 120 

11,171 4,954 

1957 

2,107 
95 

961 
718 

3,881 

1958 

1, 139 

202 
1,341 

1959 

16,456 
12 

2 
9,248 

595 
26, 313 

NOTE: I NCLUDES FI SH AN D MAR I NE ANIMA L OIL , OTHER THAN COD AND OTHER LIVER OIL , SPERM OI L, 

AND WHALE OI L. 

SOURCES : ANNUA L STA TEMENT OF THE TRADE OF THE UNITlD KINGDOM, 1956 AND 1957; ACCOUNTS RE ­

LATING TO TRADE AND NAV IGATION OF THE UN ITE D KINGDOM, 1958 AND 1959. 

T ABLE 51. --UNI TED KING DO M: EXPORTS OF FISH OIL, BY COUNTRY OF DESTINATION, 1953- 59 
( I N SHORT TONS) 

COUN TRY 1953 1954 1955 1956 1957 1958 1959 

FEDERAL REPUBL I C OF GERMANY 132 9 , 483 2,540 281 571 1, 191 
NETHER LAN DS 36 376 76 186 606 7 
NORWAY 44 165 78 2,307 
FRANC E 179 181 8 19 
UNI TED STATES 1, 084 980 37 63 147 
OT HER 980 447 464 266 250 ~22 2 1 658 

TOTAL 2 , 411 11,511 3, 290 893 250 1, 599 6,310 

NOTE : I NCLUDES FI SH AND MARINE AN I MAL OIL, OT HER THAN COD AND OTHER LIVER OI L, AND WHALE OIL, 
UNREFINED . 

SOU RCES: ANNUA L STA TE MENT OF TH E TRADE OF THE UNITED K I NGDOM , 1956 AND 1957; ACCOUNTS RE-
LATI NG TO TRADE AND NAV I GA TI ON OF THE UN I TED K I NGDOM , 1959 . 



and middle waters by fishing vessels up to 140 feet in length. 

The Herring Industry Board , a semipublic body set up by the gov­
ernment, owns and operates a number of fish meal and oil plants which 
were built at public expense . A subsidy on herring has been paid since 
1957 at rates broadly comparable to those of the white fish subsidy. 
This subsidy has replaced an indirect subsidy formerly paid on surplus 
herring used for reduction to oi l and meal . Herring sales are subject 
to minimum prices fixed by the Board. The highest price is for her­
ring for sale in the fresh-fish market, and the lowest price is for 
herring used for processing. Foreign landings are included in the 
minimum price system. 

There are no quantitative restrictions on fish imports from OEEC 
countries into the United Kingdom--whether as direct landings or as 
processed fish. Herring meal enters the United Kingdom free of duty . 
Other meals of meat, offal, fish, crustaceans, or mollusks, unfit for 
human consumption, pay a 10 percent duty, except imports from countries 
of the British Commonwealth of Nations. Fish and marine animal oils, 
other than cod liver oil and whale oil, also are taxed at a rate of 10 
percent, except imports from countries of the British Commonwealth of 
Nations. 

Foreign Trade 

In recent years, imports have furnished about two-thirds of the 
fishmea1 needs of the United Kingdom (table 48). These import s, to­
taling about 165,000 short tons in 1959, came chiefly from Peru, Nor­
way, the Union of South Africa , Denmark, Iceland, and Canada (table 49). 
Imports of fish body oi l--amounting to 26,313 tons in 1959--were re­
ceived chitfly from the Union of South Africa, Norway, the Netherlands, 
Canada (table 50) . Exports of fish oil have varied considerably, 
ranging from a high of 11,511 tons in 1954 to a low of 250 tons in 
1957 (table 51); in 1959 they were 6,310 tons. 

U.S.S.R. 

Little information is available on the reduction industry of the 
U.S.S.R. Production of fishmeal rose from 26,889 short tons in 1953 
to 44,741 tons in 1957. In 1958, 1959, and 1960, production probably 
continued to increase since more trawler mother-ship fleets and factor y 
ships have been commissioned and are fishing various oceans of the 
world. 
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AFRICA 

ANGOLA 

The Industry 

The fishmeal industry of Angola is a post-World War II develop­
ment. It is estimated that about 80 percent of Angola's annual catch 
of fish is now reduced to meal and oil. The industry experienced rela­
tively steady growth from 1945 to 1952, with a sizable increase in 1953. 
There was relative stability from 1953 to 1956. 

The Angolan fishmeal industry is based mainly in the Lobito­
Bengue la, the Mocamedes-Por to Alexandre, and the Luanda ar eas (fig­
ure 17). Among the stocks of fish supporting this industry are the 
sard ine (Sardinella aurita), the "carapau" (Selar crumenophthalmus), 
and the jack mackerel (Trachurus trachurus); waste from the tuna can­
neries is also sent to the reduction plants. The principal species 
used in reduction is the sardine; in 1957 about 60 percent of Angola's 
total f ish catch was the sardine. An average of about 115,710 tons of 
sardine s annually has been taken during the past five years, reaching 
a peak of 267,444 tons i n 1957. 

Angolan production of fishmeal increased from 7,356 short tons in 
1947 to 46,631 tons in 1953; a peak of 93,896 tons was reached in 1957 
(table 52, figure 18). In 1958, a serious decline occurred in Angolan 
fish production. Although the supply of "carapau" and jack mackerel 

1001----l,,--+-----+-~r---___1 
PORTO AMBOINA 

I 

Nr°",OONOO 

MOCAMEDES 

15°1---~PORTO ,AlEXANDRE-t---t---------i 
I 

BAIA DOS TlGRES 

FIGURE 17.--ANGOLA: LOCATION 
OF FISH-REDUCTION PLANTS 

~emained fairly stable, the catch of 
sardines was smaller than in previous 
years, possibly due to a movement of 
these fish offshore. The fishing 
fleet of Angola is not equipped to 
fish far from the coast, and produc­
tion of fishmeal declined . A high 
level of export wa s maintained in 1958 
by selling stocks carried over from 
1957. 

About 90 percent of the recorded 
Angolan fish catch is taken by 755 
motorized vessels. Also engaged in 
fishing are about 2,610 sailor row 
boats, some of which supply small 
quantities of fish to the reduction 
plants. Purse seines began to arrive 
in Angola in 1948 . At present 267 
purse seiners operate in the Angolan 
fisheries. 
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TABLE 52 .--ANGOLA: PRODUCTION OF" FISH MEAL AND OIL, 1953- 59 

(I N SHO RT TONS ) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

1/ INCLUDES FISH FERTILIZER. 

FISHMEAL 1/ 

46,631 
58 ,457 
58,126 
85 , 860 
93 , 896 
52 , 679 
61,9 16 

FI SH OIL 

6, 805 
11,560 
4, 618 
5 , 133 
7, 944 
7, 994 
5 ,354 

SOURCES: STAT ISTICAL PUBLI CAT IONS OF THE GOVERNMENT OF ANGOLAj U. S. 
FOR EIGN SERV I C~ DESPATCHES. 

A recession in the fishing industry has an" adverse ~ffect on the 
Angolan economy, and produces distress in areas such as Mocamedes where 
fishmeal is the second most important export product. In the last two 
years some reduction plants have lain idle and others have operated at 
far le ss than capacity. Some factorie s are fully mechani zed and mod­
ernized, but many firms did not take advantage of large profits during 
good years t o moderni ze their factories and are now asking for govern­
ment assistance. During the first months of 1960, the factories at 
Mocamedes operated on a 24-hour bas i s but, owing to competition on the 
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FI GURE 18.--ANGOLA: PRODUCTIO N AND EXPOR TS OF FISHMEAL, 1953- 59 
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T AB LE 53. --ANGOLA: EXPORT S OF FISHME Al , BY COUN TRY OF DESTINATION, 1953-59 
( I N SHORT TON S) 

COUNTRY 1953 1955 1956 1957 1958 1959 

FEDERAL REPUBLI C OF GERMA NY 10,708 15,806 29,580 30,406 33,645 5,310 4,258 
NETHERLANDS 4,266 6,362 2,067 13,098 25 ,244 26,376 7,923 
UNITED STATES 32,945 31,824 13,07S 3,811 12,403 29,703 11 ,606 
BELGIUM-LUXEMBOURG 110 1,688 3,522 3,411 8,904 10,669 853 
DENMARK 508 1,090 2, 532 2,284 
ITAL Y 621 1,451 6,741 2,733 16,011 
OTHER 1/ 3 1 549 2 2086 3 1 973 4 2558 16 2 81 5 14 2 739 15 2 950 

TOTAL 52,086 58,856 55,370 59,019 103,752 89,530 56,601 

NOTE : FISH FERTILIZER I NCLUDED . 

SOURCE: STATISTI~AL PUBLICA T IO NS OF TH E GOVERNMENT OF ANGO LA. 

'-l 
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TABLE 54 .--ANGOLA: EXPORTS OF FISH OIL, BY COUNTRY OF DESTINATION, 1953- 59 
(I N S HORT TONS) 

COUNTRY 1953 1954 1955 1956 1957 1958 1959 

FEDERAL REPUBLIC OF 8,21 5 11,744 3, 926 4,754 12, 666 8, 06 1 5,206 
GERMANY 

NETHERLANDS 158 584 631 227 
OTHER 1/ 813 252 1 273O 712 760 1 2371 396 

TOTAL 9,186 12,580 6, 287 5,693 13,426 9,432 5,602 

1/ I NCLUDES MOZAMBIQUE, PORTUGAL, FRANCE, ETC . 

SOURCES: STATIST I CAL PUBLICATIO NS OF THE GOVERNMENT OF ANGOLA; U. S . FORE IGN SERVICE DESPATCHES. 



world market, sales were slow and warehouses we r e filled with unsold 
f i shmeal. Almost 25,000 short tons of unsold fishmeal were stored in 
warehouses at Mocamedes alone in J u ly 196 0 . 

According to government statistics, Angola has 151 factories proc­
essing fish meal and oil . Of these, 105 are licensed; it is reported 
that the remainder continue to operate without licenses. The reduction 
plants are located as follows : 

Moc amedes Distr ic t --43 semi-automatic factories with average 
capacities of 4 to 6 short tons per hour. 

9 completely automatic factories with an 
average capacity of 7 to 8 tons per hour 
(3 in Mocamedes, 4 in Porto Alexandre , 
and 2 in Baia dos Tigres). 

Benguela District --60 semi-automatic factories. 
30 manual fac tories . 

Luanda 2 semi-automatic factories with an average 
capacity of 4 to 6 tons per hour. 

7 completely automatic factories. 

With the distressed condition of the fishmeal industry, authorization 
h a s not been granted for the construct ion of new factories. 

Prices and Costs 

Whole fish for reduction bring prices that vary between the equiv­
alent of US$6. 25 and DS$10.95 per short ton. Reduction plant operator s 
have stated that their production costs in mechanized plants are about 
US$lOO.OO per ton at Mocamedes, and about US$85.00 at Benguela. Costs 
at nonmechanized plants are a little lower. Costs at mechanized plants 
are lower when the catch is great enough to permit them to operate at 
full capaci ty. The export price of fishmeal in July 1960 fluctuated 
in the neighborhood of US$72.00 per ton. 

Government Policies 

Various proposals have been made to help the depressed Angolan 
fishing industry. Among these was a proposal to suspend all export 
duties on fish products. In 1958, the Government of Angola set aside 
more than US$2,000,000 for new fish meal and oil processing units, with 
loans at 5 percent interest, repayable in 10 years. In 1959, as a re­
lief measure the government waived payment of income tax by the fishing 
industries. Beginning in 1960, a navy hydrographic ship was to give 
technica l assistance to the indus try at Benguel~. The price of fuel 
oil to the fishing industry was to have been lowered, though it is 
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under stood that no action has as yet been taken in this matter. A 
subsidy of US$lO.OO per ton has been established for fis hmeal exported 
after July 1, 1960 . 

Foreign Trade 

Fishmeal has become Angola's third most important export product , 
after coffee and diamonds. Almost the entire production of fish meal 
and oil is exported. The total value of these exports increased from 
about US$l,OOO,OOO in 1940 to US$17,250,000 in 1957. Unusually large 
catches in 1956 and 1957 result ed in a large increase in the value of 
exports in 1957 and 1958. Until 1955 the United States was the most 
important market for Angolan fishmeal, and in the last five years has 
remained an important buyer (table 53). The Federal Republic of Ger­
many became a sizable market in the early 1950' s, and from 1955 to 
1957 was the largest buyer, with purchases of 33,645 short tons in 
1957. Because of bacteria infection, competition from cheaper Peruvian 
fishmeal, and new German import r egulations, Angolan exports to the 
Federal Republic of Germany dropped to 5,310 tons in 1958, and declined 
sti ll further to 4,258 tons in 1959. Angola's main markets for fish ­
meal have recently been Italy, the United States and the Netherlands. 
Fish oil i s exported principally to the Federal Republic of Germany, 
with minor quantities going to other European countries (table 54). 

One of the most important problems of the Angolan fishmeal in­
dustry is Salmonella, a bacteria which sometimes infests fishmeal. In 
1956, Germany was reported to have demanded the installation in Angola 
of sterilization plants to destroy the bacteria. When these plants 
were not constructed in a reasonable length of time, a number of Ger­
man fishmeal importers rejected Angola as a source of supply. Also 
contributing to the oss of this market was a new German regulation 
requiring the shipment of fishmeal to Germany in five-ply paper bags 
with one-ply waterproof plastic. 

In 1959, a new classification f or Angolan fishmeal was establi shed 
in order to meet new German requirements for imports . This new classi­
fication is as follows: 

Type "Extra"-minimum protein content of 75%. 

Type "I" 

Type "Z" 

-minimum protein content of 65% and 
other elements coming within regu­
lation limits. 

-or "current type"--all other fishmeal 
not proce ssed in completely mechanized 
factories, which has no foreign ele­
ments and comes within the prescribed 
limits of other elements. 
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MOROCCO 

The Industry 

For many years Moroccan fish meal and oil were only byproducts of 
the canning industry, the wastes from sardine canneries being used in 
reduction. As the sardine fishery grew, sardines in excess of cannery 
plant needs were reduced to meal and oil. Twenty-five Moroccan fac­
tories now produce fishmeal, almost entir e l y from sardines. Many of 
the plants ar e connected with canner i es , and utilize the offal and 
wastes of sardine canning and sardines declared unfit for canning. The 
reduction plant s are located chiefly at Casablanca, Agadir, and Safi, 
wi th one each at Kenitra and Lar ache (figure 19) . 

Fishmeal was first produce d i n quantity in 1949, when about 7,800 
short tons were exported; these exports were practically all of Moroc­
cols production. In the years following. production increased rapidly 
to reach 18,073 tons in 1953 (table 55). 

The Moroccan fishmeal industry suffered with the sardine fishing 
and canning industry in the depressed fishery from 1954 to 1957. Pro­
duction of fishmeal fell to 6,502 shor t tons in 1956. A decline in 
the sardine catch was attributable partly to poor runs of sardines off 
the Moroccan coast and partly to strikes among the fishermen. In 
early 1957, reduction plants claimed that the price of sardines was 
prohibitive. The labor unions objected to the sale of sardines at a 
lower price to the reduction plants, and much of the catch surplus to 
cannery needs was thrown back into t he sea. In 1957, however, fishmeal 
production began t o increase. The sardine canning industry--because 
of high costs and a weak competitive position in world markets--con­
tinued to be in a depressed condition and large sardine catches were 
sold to reduction plants in late 1957 and 1958. Fishmeal production 
was 22,811 tons in 1958, and 19,526 tons in 1959. Seven or eight new 
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FI GURE 19.-- MOROCCO : LOCATION 
OF FISH-REDUCTION PLANTS 

reduction plants were built and 
equipped during this period. 

Prices and Costs 

The price paid in Mor occo for 
fish for reduction is fixed by an of­
ficial government agency, which als o 
determines the distribution of fish to 
the plants, taking into consideration 
the quality of the fish and the need 
to supply fish for local consumption 
and for industrial use. Reduction 
plants considered the price of raw 
materials in July 1960 too high to 
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permit competition on the foreign market. At Safi, the price of fish 
(chiefly sardines) for reduction was the equivalent of about US$14.35 
per short ton, which, including taxes, dis embarkation fees, and trans­
portation costs, increased the total paid by the plants to US$17.87 
per ton (506 Moroccan francs = US$l as quoted in June 1960). The price 
for fish ,wastes from the sardine canneries had been fixed at US$12.57 
per ton. The price of Moroccan fishmeal exported to France was reported 
in July 1960 to be US$111.l5 per ton at the railway station at Nantes, 
France. Moroccan manufacturers stated that this price does not cover 
their costs. Unrefined Moroccan fish oil sold at US$l14.90 per ton 
(c.i.f., French ports). 

At Agadii, 80 percent of the local 1958 sardine catch went to the 
reduction factories for fish meal and oil. The reduction plants were 
pay ing the equivalent of US$19.44 per short ton for fish delivered by 
f ishe rmen, compared with US$6 0 .47 per ton f or fish sold to the canneries 
(42 0 Moroccan francs = US$l, a s qu oted in May 1959). In September 1960, 
the Agadir price of fish for r e du c tion ranged fr om US$lO.38 to US$11.20 
pe r t on. 

t '-_ c. ign Trade 

Almost all Moroccan fishmeal has been exported . The United States 
~a ~ t he biggest market from 1953 to 1957, taking between 3,320 and 
6 , 450 short tons annually. This was between one-third to two-thirds 
of annual exports of fishmeal (table 56). In 1958, however, France 
~ 2came the most important buyer, taking 13,627 tons out of total ex­
ports of 18,351 tons. Again in 1959, France was the leading market 
bu t purchased only 8,943 tons out ~f to~l exports of 16,000 tons. The 
Federal Republic of Germany has also been an impor tant and fairly con­
s i stent market for Mor occ an fishmeal, taking an average of about 2,600 

TAB LE 55.--MOROCCO: PRODUCTION OF FISH MEAL AND OIL, 1953-59 

(I N SHORT TONS) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

F I SHMEAL 

18, 073 
11 ,13O 
8,816 
6,502 

13,885 
22,811 
19,526 

FISH OIL 

3,967 
2,204 

992 
992 

3,086 
4,188 
5,174 

SOURCES: PUBLICATIONS OF THE FOOD AND AGR ICU LTURE ORGANIZATION 
OF UNITED NAT IONSj U. S. FOREIGN SERVICE DESPATCHES. 
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TABLE 56 .--MOROCCO: EXPORTS OF FISHMEAL, BY COUNTRY OF DESTINATION, 1953-59 
(I N S HORT TONS) 

CO UNTR Y ,- -1953- I 1954 ,-1955 · -I 1956 1 -1957 -C 1958-] 

FRA NCE 2, 845 366 911 1,304 3,244 13,627 
FEDERAL REPUBLI C OF GERMAN Y 4, 543 1) 075 2,917 1,295 2,989 2, 109 
NE THER LAND S 1,864 602 891 681 1,195 
UNITED STATES 6,448 6,431 4,693 3,321 3,837 877 
OTHER 2 2 410 1 2 259 269 230 2 2 732 1,738 

TOT AL 18,110 9, 733 9,681 6,831 13,997 18,351 

NOTE : I NCLUDES FI S H FL OUR. 

1959 

8,943 
3,243 

300 
221 

3 2 293 
16,000 

SOURCES: STATIST I QUE S DU MOU VEME NT COMMERCIAL ET MAR ITIME DU MAROC ( STA TI STIC S OF COMMERCIAL 
AND MAR ITI ME TR ADE OF MOROCCO ), 1953- 54 ; u. S . FOREIG N S ERVICE DES PATCHE S . 

T AB LE 57.--MOROCCO: EXPORTS OF FISH BO DY OIL, BY COUNTRY OF DESTINATION, 1953-59 
( I N S HORT TO NS ) 

C OU NT R'( 1953 1954 1955 1956 1957 1958 

FRANCE 1, 518 1,818 1, 129 840 1,872 3,697 
FEDERAL REPUB LI C OF GERMA NY 1) 572 351 3 177 450 
NET HERLANDS 289 153 133 72 238 231 
OT HE R 568 20 51 25 107 

TOTAL 3)947 2)342 1,31 6 918 2,312 4, 485 

1959 

3,401 
509 
31 2 
111 

4,333 

SOURCES: STAT I ST I QUES DU MOUVEMENT COMMERCIA L ET MAR ITI ME DU MAR OC ( S TATI ST I CS OF COMMERC I AL AND 
MAR ITI ME TRADE OF MOROCCO ), 1953- 57; u. S . FOREIGN SERV ICE DESPATCH ES . 



tons annually during 1953-59. France is the principal market for Mo­
roccan fish oil (table 57). The Federal Republic of Germany and the 
Nether lands also buy small quantities. 

SOUTH AFRICA 
(Union of South Africa and South-West Africa) 

The Industry 

The fi sh meal and oil industry of the Union of South Africa and 
South-West Africa has been treated as one unit since 1954 when the 
South-West African fisheri e s first began to be administered from the 
Union. Fishmeal is produced from pilchards (Sardinops ocellata) and 
maasbanker (1. trachurus ) by 15 reduc tion plants in the Union and 6 
i n South-West Africa. These plants (figure 20) are located as follows: 

Union of South Africa 
St. Helena Bay 6 
Lambert's Bay 2 
Saldanha 2 
Hout Bay 2 
Ve lddrif 1 
Laaiplek 1 
Doornbaai 1 

South-West Africa 
Walvis Bay 6 

The total capaci ty of the 15 plants in the Union is reported to 
be 240 short tons per hour. One reduction plant in Capetown uses as 
raw material the wastes and offal of the white fish (bottom fish) in­
dustry. Eight rock lobster plants at Luderitz (South-West Africa) 
utilize wastes and offal in the production of lobster meal. There 
is no indication that the number of fishmeal fac tories will be in ­
creased in the near future . 

In 1953, a trial plant for stickwater recove r y was installed at 
one west coast reduction plant. This proved so successful that by the 
end of the following year six plants were using stickwater and the 
rema ining plants were installing recovery units. Fish solubles are 
produced for export, but a considerable amount is introduced into the 
fishmeal to improve the quality by raising the protein content. 

Most of the South African (the Union and South-West Africa) fish­
mea l production has been from the pilchard and maasbanker fisheries, 
15 percent from offal and waste of the trawl (white fish) fishery, and 
approximately 6 percent from rock lobster waste (table 58). In 1957, 
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only 17 percent of the pilchard 
catch was canned. The rest of the 
catch, as well as the waste and 
offal from canning, was processed 
in the reduction plants, as a 
greater demand existed for meal 
and oil. 

During the first four months 
of 1960, a catch of pilchards and 
maasbanker was taken amounting to 
210,000 short tons, compared with 
136,583 tons in the same period in 
1959, and 125,583 tons in January­
April 1958 . The catch for reduc­
tion in 1960 will probably exceed 

that of the record 1959 year, when nearly 600,000 tons of raw fish went 
to the reduction plants. This is the third successive year of good 
catches off the Cape West Coast. The pilchards , which comprise the 
bulk of these catches, are large and in good condition with high oil 
content. 

In 1952 more than 200 fishing vesse ls operated in the South Afri­
can reduction industry. By 1960 this fleet had been reduced to about 

TABLE 58 .--S0UTH AFRICA: PR ODUCTION OF FISHMEAL, 1953-59 

( I N SHORT TONS ) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 ~/ 
1959 ~/ 

PILCHIIRD 
MAASBA NK ER 

1/ 83, 915 
90,1 47 
92 ,090 
79, 136 
86 , 979 
99,993 

132, 357 

AND 
MEA L 

1/ FIGURE OBTA INE D BY SUBTRACTION . 

LOBST ER 
MEA L 

5 , 892 
3,7 12 
3, 813 
2, 825 
2,647 
1, 935 
2 ,365 

WH ITEFI SH 
MEA L 

6, 363 
6, 580 
7,236 
7,384 
6 , 927 
7, 330 
9, 000 

~ INCLUDES SO LUBLE S, PROBABLY ON A DRY - WEIGHT BAS IS. 

TOTAL 

96, 170 
100,437 
103,139 
89,385 
96 , 553 

109,258 
143,722 

NOTE: SOUTH AFRICAN STATI STI CS ARE ON A SP LIT- YEAR BAS IS, APR IL 1 TO 
MARCH 310 THE CHANGE FROM CA LE NDAR YEAR BAS IS WAS MADE IN 19520 FIG­
URES FOR 1953 ARE FOR 15 MO NTHS , JANUARY 1, 1952 TO MARCH 31, 1953 . 

SOURCES: UNION OF SOUTH AFRI CA , FOREI GN TRADE STAT IST ICS, 1953- 59; 
UNION OF SOUTH AFRI CA , DIVI S ION OF FIS HE RIE S, ANNUAL REPORT, 1954- 60; 
U. S. FOREIGN SERVI CE DESPATCHES . 
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150, but the vessels were bigger and with more powerful motor s. New 
70 - foot, broad-beamed vessels now in s ervice can carry t wice the load 
of their 50-foot predecessors and have a larger r adius of fi shing ac­
tion. These boats can range 100 miles f r om port and return with loads 
of more than 120 tons each. 

Fishmeal production in South Africa during the first five months 
of 1960, compared with the same period in 1959, shows a considerable 
increase: 

Month 

January 
February 
March 
April 
May 

Total 

1959 1960 
..... . short tons ..... . 

3,037 
6,560 

11,083 
18,660 
15,776 
55, 116 

6,172 
11,468 
22,026 
21,672 
20,330 
81,668 

To tal production of fishmeal in 1960 will probably exceed t he 1959 
re cord production of 143 ,722 tons (figure 21). 

Produc tion of fish body oil in South Africa for the f i rst f ive 

1,000 
HORT TONS 

150 

100 

50 

1953 

PRODUCTION ~ 
EXPORTS TO 
UNITED STATES am 

OTHER COUNTRIES 

1954 1955 1956 1957 1958 1959 
IGURE 21 .--S0UTH AFRICA: PRODUCTION AND EXP ORTS OF FISH MEAL , 1953-59 
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months of 1960 was 22,299 tons , compared with 17 ,203 tons for the same 
period in 1959. It is estimated that the total production of fish body 
oil in 1960 will far exceed that of 1959 when 35,617 tons were produced 
(table 59). Practically the entire production of fish body oil is re­
fined in the Union. 

Record production of fishmeal by Union and South-West African 
factories is due in part to the temporary raising of the fishing quota, 
a good catch of pilchards and maasbanker, and, in part, to a reduction 
in cannery effort in view of a world surplus of canned fish. 

Prices 

Until June 1960 , fishing boats in the Union were reportedly being 
paid the equivalent of about US$13.00 per short ton for pilchards, 
maasbanker, and mackerel. Owing to a shar p drop in fishmeal prices, 
fishermen agreed to accept a voluntary reduction of 12-1/2 percent for 
the months of June and July 1960 . In South-West Africa, boats were 
paid slightly less than US$13.00 per t on in 1960 

In July 1960, the export price of South African fishmeal was 
US$87.50 per ton, c.i.f., United Kingdom, and of fish oil US$137.50 
per ton, c.i.f. United Kingdom. 

Government Policies 

In 1954, an annual quota limit of 250,000 tons was placed on the 
catch of pilchards in South-West Afr ica for conservation purposes. 
This quota was changed early in 1959 to 260,000 tons, including 

TAB LE 59 .--S0UTH AFRICA: PRODUCTION AND EXPORTS OF FISH OIL , 1953- 59 
( I N SHORT TON S) 

YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

1/ NOT AVAILABLE. 

PR OD UCT IO N 

II 
25 , 878 
24 , 237 
20 , 537 
22 , 370 
26,047 
35,617 

EXPORTS 

16,666 
9 , 947 

13, 164 
4,999 

10, 889 
17 ,679 
26,170 

CONSUMPT ION 
AND I N V E NT OR Y 

15, 931 
11, 073 
15,538 
11 ,481 
8,368 
9,447 

SOURCES: UNION OF SOU TH AFRICA, FORE IGN TRADE STATISTICS, 1953-58j 
U. S. FORE IGN SERVICE DE SPA TCHE S. 
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TABLE 60.--S0U TH AFRICA: EXPORTS OF r iSHMHL, BY COU NTRY OF DESTINATION, 1953-59 
(IN SHORT TO NS) 

COUNTRY 

UNITED KINGDOM 
ISRA fLL 
NET HE RLANDS 
UNITED STATES 
FEDERAL REPUBLI C 
OF GERMANY 
FEDERATION OF RHODESIA 
NYASALAN D 
MALAYA 
BELGIUM 
FRANCE 
OT HE R 

TOTAL 

1953 

33,702 
3,916 
8,420 
9,462 
3,222 

4,614 

1, 242 
2,454 

1, 785 
68,817 

1954 

37,417 
5,480 
3,888 
3,330 
4,453 

3 , 582 

1 , 118 
1,471 

2 ,397 
63,136 

1955 

28,330 
7, 063 

11,410 
3,628 
5 ,19 7 

3,604 

1,912 
399 
55 

1 ! 59 1 
63 ,188 

1956 

29,670 
6,824 
8,184 
3,801 
3,493 

4,710 

2, 004 
140 

l..J.ig 
59,967 

1/ FI SH SOLUBLES INCLUDED, PROBABLY ON A DRY-WEIGHT BAS IS. 

1957 

31,120 
4,680 
7, 029 
5,770 
3,735 

5,484 

3,585 
449 
339 
630 

62,849 

1958 1/ 
44,316 
15 ,313 

7, 276 
7,593 
4,776 

5,289 

3,340 
83 

8,847 
1 ! 753 

98,586 

1959 1/ 
39 ,790 
14 ,746 
4,202 

11 , 755 
16,332 

5,526 

4,696 
223 

3,173 
9 ! 140 

109 ,584 

SOURCES: UNION OF SOUT H AFRICA , FOREIGN TRADE STAT ISTICS, 1953-1959; u. S. FOR EIGN SERVIC E DES­
PAT CHES . 

TABLE 61.--S0UTH AFRICA: 

COUNTRY 

UN /TED KINGDOM 
FED E R AL REP U B L I C 

OF GERMANY 
ITALY 
NETHERLANDS 
OTHER 

TOTAL 

EXPORTS OF FISH BODY OIL~ BY COUNTRY OF DESTINATION 1 1953- 59 
(I N SHORT TO NS) 

1953 1954 I 1955--[· 1 9-56---T--19-57-- T--1958 . 1959 

3,1 90 2, 5Tl 9, 542 3,771 1, 390 1,032 23, 86S 
4, 57 1 11 047 51 14 1,488. 

409 349 535 772 186 298 126 
6,757 4, 050 2, 292 233 7,700 16,149 1,976 
l.739 1 a930 734 209 125 200 232 

16, 666 91 947 13,1 64 4, 999 10, 889 17,679 26,170 

SOURCES: UNIO N OF SOUTH AFRICA, FOREIGN TR ADE STAT ISTICS, 1953-1 959 ; u. S. FOREIGN SERV ICE 
DESPATCHES. 



maasbanker. Soon after, the quota was raised to 300,000 tons, and to 
310,000 tons in 1960. In raising the quota it was stated that the 
pilchard population showed that a higher catch rate could be maintained 
temporarily and that there was need for greater production in order to 
compete in world markets. The permanent quota remains at 260,00 tons, 
including maasbanker. A closed season on pilchards is observed from 
September to December inclusive. 

The South-West Africa Administration, in order to maintain a 
stable industry, set up a strict set of regulations establishing high 
quality standards to keep the industry in a competitive position in 
the world markets. In 1958, exports of fishmeal from South-West Africa 
were limited to 75 percent of production. 

Foreign Trade 

Union and South-West Af rican producer s effect all export sales of 
fishmeal and fish oil through two central agencies--South African Fish­
meal Producers' Association and South African Fish Oil Association. 
During 1953 to 1957, South African exports of fishmeal averaged about 
63,500 short tons annually (table 60). In the next two years, exports 
increased by about 75 percent to reach nearly 110,000 tons in 1959. 

In 1959, the principal markets for South African fishmeal were 
the United Kingdom, the Federal Republic of Germany, Israel, the 
United States, the Netherlands, the Federation of Rhodesia and 
Nyasaland, and Malaya. Exports of fish so lubles are estimated at about 
3,000 short tons per year, be lieved t o be on a dry-weight basis . 

Approximately two-thirds of the fish body oil production is ex­
ported to Europe; only one-third is used locally. The United Kingdom, 
Italy, the Netherlands, and the Federal Republic of Germany have been 
the principal purchasers. Fish-oil exports have ranged from a low of 
almost 5,000 tons in 1956 to more than 26,000 tons in 1959 (table 61), 
and are expected to increase in 1960 . 

ASIA 

INDIA 

There are two modern fishmeal plants in India, one at Kozhikode 
with a capacity of one-half ton per day, and the other at Malpe with 
a capacity of about 3 tons per day. In addition, considerable quanti­
ties of fishmeal are produced by more primitive methods. There is no 
appreciable foreign trade in fishmeal and only negligible imports of 
fish oi l. 
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JAPAN 

The Industry 

For centuries fishmeal was produced in Japan by squeezing the 
liquids from fish with hand-operated presses and drying the pulp in the 
sun. Oil was then separated from the other liquids. In 1958, over 
10,000 Japanese enterprises processed fish or fish wastes into fish 
cake and fishmeal. Most were small-scale enterprises using primitive 
methods. Modern machinery has been introduced into a number of these 
plants and production has incr eased markedly . In 1959, total fishmeal 
(including fish cake) production was 279,836 short tons (figure 22). 
Land- based operations produced 258,468 short tons (table 62). In ad­
dition , 21,368 short t ons of fishmeal and 2,974 tons of fish solubles 
were produced by factory-ship operations in the Ber ing Sea (table 63). 
Fish-oil production (land-based) reached its high point in 1955 at 
38, 404 tons, and in 1959 amoun ted to 34 ,630 tons. Bering Sea operat ions 
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FIGURE 22.--JAPAN: PRODUCTION AND EXPORTS OF FISH ME AL, 1953- 59 
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produced 454 tons of fish oil in 1959. 

The saury is the principal species used directly for meal and oil 
production by the land-based plants. These fish are caught mainly 
during the fall months, their abundance varying widely fro~ year to year. 
Through 1958, the saury accounted for more of Japan's fish meal and oil 
production than any other species; the remainder was chiefly from Atka 
mackerel, flatfishes, sardines, herring, round herring, and anchovies. 
Wastes and offal from other processing were reduced to fish cake and 
fishmeal. 

In 1958, the Japanes e renewed their meal and oil factory-ship 
operations in the Bering Sea. This fishery had been prosecuted pre­
viously during 1933-37. The 1958 operation, which included one factory 
ship and a fleet of 20 trawlers (table 63), was highly successful. 
Several other firms then wanted to shift their vessels from the limited 
salmon fishery to this more lucrative enterprise. The government, how­
ever, only permitted one additional fleet to enter the fisher y in 1959 
because it felt that the fleet which pioneered the fishery should be 
rewarded with one additional year relatively free of other Japanese 
competition. In 1960, che number of fleets increased to four--the ap­
parent maximum number from Japan that the fishing grounds can sustain 
profitably for reduction purposes. The trawlers share the grounds with 
U.S.S.R. vessels and also with other Japanese trawlers which catch fish 
for factory ships equipped with filletin g and freezing machinery. 

So far, the Bering Sea operations have only made small contribu­
tions t o total fishmeal production- - 5 ,153 short tons in 1958 and 21,368 
tons in 1959. In 1960, however, the Bering Sea fleets had a production 
target of 59,508 short tons, of which 39,672 would be for export. Two 
factory ships of 13,000 and 9,200 gross tons, each equipped with two 
Atlas reduction plants, and each with 25 trawlers, had a total target 
of 33,060 short tons of fishmeal and 4,077 short tons of frozen fish. 
A third factory ship of 10,900 gross tons, equipped with two Atlas 
reduction plants and a capacity to process 551 t ons of fish daily, with 
its 30 trawlers, had a target of 13,224 tons of fishmeal, 2,755 t ons of 
frozen fish, and 3,306 tons of special grade fish solubles. The fourt h 
factory ship, newly remodeled for reduction, also has two Atlas units, 
and 25 trawlers. The target for this fourth fleet was 13,224 tons of 
fishmeal and 4,408 tons of frozen fish . 

The Bering Sea trawlers catch 40 to 60 percent Alaska pollock in 
the first half of the season; flatfishes predominate through the s econd 
half and account for 80 to 90 percent of the catch by the season's end . 
This industry makes a high-grade, white fishmeal. Alaska pollock is 
especially high in protein. The 1958 fishmeal sold for the equivalent 
of US$18l.44 per short ton, port of destination. 
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YEAR 

1953 
1954 
1955 
1956 
1957 
1958 
1959 

TABLE 62 . -- JAPAN : PRODUCTION OF FI SH MEAL AND OI L BY HOME- BA SE D OPER ATIONS, 1953- 59 

( IN SHOR T TONS ) 

FI SHMEAL 
SA RDINE 1 HERR ING 1 SA URY OTH ER I FISH CA KE I F I SHMEAL l OTH ER I TOTAL 

CAK E CAKE CAKE CAKE FROM WA STE S 

1/ 1/ 11 1/ 1/ 1/ 1/ 105 , 374 

1/ 1/ 11 1/ 1/ 1/ 1/ 114,348 
6, 968 4 ,431 Z/ 64 , 96 4 34,1 24 45 , 577 Z/ 156 , 064 
6, 023 1, 152 32, 430 17 , 58 1 31,314 45, 527 11, 284 145 , 311 
8, 442 331 26, 926 12 , 09 1 39, 060 67, 985 16 , 505 171 , 340 

13, 573 103 49 , 437 15 ,708 39 , 297 64, 222 49 ,200 231, 530 
5 , 245 556 47, 11 1 30 , 282 51, 215 73, 071 50, 988 258 , 468 

1/ B REA K DO W N NO T A V A I LAB L E • Z/ PRO B A B L Y IN C L U D E D WIT H " 0 THE RCA K E • " 

FI SH 
BOD Y 

OIL 

14 , 44 1 
12', 988 
38 , 404 
12 , 837 
17, 955 
29 , 125 
34, 623 

~ NO TE: FISHMEA L CAKE IS DR I ED UNG ROU ND FISHMEAL . FISH BODY OIL INC LUD ES OIL OF SA RDI NE , HERR ING , 
ATKA MACK EREL, FLA TFISH, AND OT HER S; DOES NO T INCLUDE OIL OF WHA LE, SEA AN IMA L, AND SQUID. 

SOUR CE: J APAN , MINISTRY OF AGR ICU LTU RE AN D FOR ESTRY, ANNUAL REPORT OF CATC H STA TI STI CS, 1954- 59 . 

TABLE 63 . - -JAPAN : PRODUCTION OF FISH MEAL AND Oil BY BERING SE A FACTORY- SHIP OPERATIONS, 
1958- 60 

NUM BER OF VE SSE LS PRO DU CTION 
YEA R FACTORY FISH TRAW LER S FISHME AL FISH OIL 

SHI PS SOLUBLES 

.o •• o ••• o •••••••••• ~ T ON S ••• o •••••••••••• 

1958 1 20 5 ,1 53 704 271 
1959 2 44 21, 368 2 , 974 454 
1960 ( PROPOSED ) 4 105 59 , 508 1/ 1/ 

1/ NOT AVAIL AB LE. 

SOURCE: u. S. FORE IGN SERVI CE DE SP ATCHES . 



Japanese fish meal and oil production may be expanded further 
through the use of Bering Sea herring . In 1960, t wo of the fact or y 
ships were planning to send fishing boats after herring on an experi­
mental basis. The total proposed catch was t o have been 8,700 tons. 

Foreign Trade 

Most of the output from the expanded Bering Sea f isher y will 
pr obably be exported. Unt il recently, Japan utilized mos t of it s fish 
meal and oil at home. Exports of fishmeal have incre a sed from 4 , 059 
short tons in 1953 t o 26,483 tons in 1959. The principal buyer has 
been the Federal Republic of Germany, with less e r quantiti e s bough t 
mainly by Asiatic countries. During 1953-59, Japane se exp orts o f fish ­
meal by country of destination, were as follows: 

Year 

1955 
1956 
1957 
1958 
1959 

Fed. Rep. 
of Ge rmany 

Other Total 

.. . .......... . . short tons ............. . 

3,077 
15,463 

1,134 
20,930 
19,626 

717 
1,945 
1, 974 
5 , 212 
6,857 

3,794 
17, 408 
3,108 

26 ,142 
26 , 483 

Only small amounts of f ish body oj.l have been export ed fr om Japan . 
In 1956, 563 short tons were exp orted to the Fede ral Republic of Ger­
many, and in 1958, 3,612 tons, of a t ot a l of 3 , 676 t on s , also went to 
this country. In 1959 only 48 2 tons of fi sh oil were exported. In 
1958, Japan imp orted 12,293 short t on s of fishmeal, of which 7,992 tons 
were from the United State s. In previou s years i mport s of fishme al had 
been negligible. Imports of fish oil als o a r e neg lig i b l e . 

PAKISTAN 

Two modern fishmeal plants ar e oper a t i ng in Pakistan. Four more 
plants near Karachi manufacture fishmeal by the primitive method of 
gr inding sun-dried fish. The t otal capacity of these six plants is 
estimated at about 140 short t ons per day . I n 1959 fishmeal product ion 
amounted to about 3,300 tons, of which abou t 2,000 tons was exported, 
chiefly t o the Fede ral Republic of Germany; sma ll amounts went t o the 
Netherlands, the United Kingdom , and Cey l on. A new modern reduction 
plant with a capacity of 75 t ons per day i s under construction at 
Gwandur, and is expected t o start ope r a tion s i n April 1961. Small 
quantities of fish oil ar e i mported . 
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TURKEY 

The first modern fishmeal plant in Turkey began operations in 
Trabzon in 1960. Porpoise and macke r el are the principal sources of 
raw material; the capacity of the plant is 25 to 30 short tons of raw 
material a day. Small amounts of oil are produced with primitive 
methods by the fishermen of the Black Sea region. A second modern 
fishmeal plant is under construction to utilize the increasing catch 
of anchovies. Customs duties on imported fish and fish products are 
very high. 
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