
Foreign Fishery Developments 

Inter-American Development Bank Lends To 
EI Salvadore and Haiti for Fishery Work 

The Inter-American Bank has ap
proved a $5.3 million loan to the Re
public of EI Salvador to increase the 
production and domestic consumption 
of fish in the country, according to 
Bank officials. 

The program will improve manage
ment for small-scale maritime fisher
men associated in cooperatives by pro
viding them with specialized technical 
support and with docks, modern fishing 
tackle, and processing and marketing 
facilities; will stimulate fish farming by 
building ponds for intensive cultivation 
of inland fish on about 250 acres of 
marginal land: and will provide appro
priate distribution and sales facilities 
for eligible small retail dealers . 

The program will be carried out in 
three subprojects: I) Global cred it for 
maritime and inland fishing, consisting 
of an overall line of credi t to be used by 
maritime fishermen ' s cooperati ves, 
small fish dealers , fish farmers, and 
ot her beneficiaries; 2) Port facilities 
subprojec t, consisting of the construc
tion of unloadin g in stallations at 
Ac'ajutla, EI Triunfo, and EI 

IRELAND POSTPONES 
FISHERY MEASURES 

The Irish Government postponed 
unilateral fi sheries conservation mea
sures which were to have taken effect I 
March 1977. This decision reportedly 
foll owed a I -hour meeting on 28 Feb
ruary 1977 between Iri sh Fi sher ies 
Minister Padd y Donegan and European 
Community (EC) Commissioner Finn 
Gundelach. The 2-week postponement 
of the conservatio n measures pro voked 
an angry reaction from the Ir ish 
Fishermen 's Organization ([FO). IFO 
secretary Frank Do yle , acc used the 
Iri sh Government of reneging on its 
pledge to follow an independent 
fisheries policy despite EC pressures. 
Fisheries Mini ster Donegan defended 
the Government action by impl ying that 
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Tamarindo, remodeling of existing in
sta llations in La Union , the provision of 
equipment and insta llations on land for 
the La Libertad dock, and related 
works: 3) Technical support for project 
execution, co nsist ing of the contracting 
of consu lting services to collaborate 
with the executing agency and the ben
eficiaries, especia ll y fishermen's 
cooperati ves. 

The total cost of the project is esti
mated at $6,735,000, of which the 
Bank loan will cover 78.7 percent and 
local so urces the remaining 2 .1.3 per
cent. 

The Inter-Amercian bank has also 
appro ved $687,000 in nonreimburs
able technical coopera tion to help 
finance the first stage of a fishery de
velopment program in Haiti . The tech
nica l cooperation, granted to the Re
public of Haiti, will be used by the 
Ministry of Agriculture to contract re
sea rch offish resources , processing, 
and marketing; the analy sis of institu
tions and human resources: and the 
identification and prefeasibility stud y 
of poss ible investment projects. The 

postponement of the measures would 
facilitate a settlement between Ireland 
and the EC. 

Accord ing to the NMFS Office of 
International Fisheries, the Irish Gov
ernment and the IFO have differed 
sharply over implementation of a na
tional fisherie s policy. Irish fishermen 
have little fa ith in EC capabilities to 
protect tishery stocks from overfishing 
and favor extension of Ireland 's territo
rial sea to 50 miles. The Iri sh Govern
ment, however , feared EC backlash 
and loss of support on key iss ues such 
as farm prices, should it unilaterally 
impose measures in the face of strong 
EC opposition. Despite Government 
concern for relations with the EC, Iri sh 
fishermen will undoubtedly continue to 
pressure the Government to protect 
their interests. (Source: IFR-77/38.) 

second stage of the project would in
clude a feasibility study for the invest
ment project identified in the first stage. 

The project is designed to provide 
reliable information on the potential of 
Haiti's fi sh resources. If their existence 
and viab ility is confirmed, these re
sources will reported ly benefit the 
lower income sectors o f the country. 
Because of the high cost of meat and 
fish, the Haitian diet consis ts basically 
of cereal s. The project will signify a 
general improvement in the diet of 
low-income sec tors as well as represent 
a new so urce of employment, higher 
income levels for those involved in the 
work , and savings in foreign exchange 
that is now used to pay for imports. 

The total cost of the two stages is 
estimated at $9 19,000. The first stage 
wiJl take 12 months to complete and 
wiJl cost $742,000, of which the Bank 
will contribute $687,000 in the follow
ing form: $206 , 100 in gourdes from the 
Fund for Speci a l Operations and 
Can$480,900 from the Canadian Fund . 
In addition, the beneficiary will contri
bute $55,000. The cost of the second 
stage has been estimated at $ 177 ,000, 
of which the Bank would cont ribute 
Can$lll ,300 and $47,000 in gourdes. 
The Republic of Haiti would co ntribute 
$ 18,000. 

Japanese Longliner 
Is Fined $250,000 

On 20 January 1977, the Japanese 
longliner Fukuyoshi Maru No. 75 en
tered port at Sitka, Alaska, see king 
medical attention for a sick crew 
member. An inspection team from the 
U.S. Coast Guard Cutter Clover 
boarded the vessel while it was in Sitka, 
to inspect its catch and check its com
pliance with U.S. laws regulating 
forei gn fishing . Coast Guard personnel 
discovered a box containing six tanner 
crab carapaces, 29 large pinchers , 63 
small pinchers , and 76 leg segments. 
Retention of the crab violated U.S. 
laws protectin g Continental Shelf 
Fisheries Reso urces (CSFR). 

Further investigation revealed the re
tention of five immature c hum sa lmon, 
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a violation of the International Conven
tion for the High Seas Fisheries of the 
North Pacific Ocean (INPFC). The 
INPFC violation was recorded, and the 
information presented to the Japan 
Fisheries Agency for appropriate ac
tion. 

The Fukuyoshi Maru No. 75 was 
then seized for violation of the U.S. 
CSFR laws and placed in the custody of 
the U.S. Marshal, Sitka. The master 
was arraigned in U.S. District Court, 

Anchorage. On 8 February, an out of 
court settlement for $250,000 was 
reached. The vessel was allowed to de
part U.S. waters on 9 February, and 
was taken into custody by a Japan 
Fisheries Agency patrol vessel for the 
INPFC violation. Japanese authorities 
subsequently banned the Fukuyoshi 
Maru No. 75 from fishing U.S . waters 
for a period of 30 days. 

According to the NMFS Office of 
International Fisheries, the 499 gross 

Fisheries of Progreso and Ciudad del Carmen, Mexico 

The Regional Fisheries Attache for 
Latin America, Rolf Juhl, visited the 
Mexican fishing ports of Progreso and 
Ciudad del Carmen in February 1977 in 
the company of U.S. Consul Robert 
Ashford. Their report deals with the 
fisheries and the trade opportunities in 
that area (see map). 

Progreso 

Snapper and grouper are the most 
important species landed in the port of 
Progreso. Grouper catches are by far 
the largest and account for 90 percent of 
all landings there . A fleet of200 vessels 
fishes for grouper, while 150 vessels 
fish for snapper. The snapper fishermen 
use reels and fish offshore; the grouper 
fishermen use dories and handlines and 
fish close to the coast. The snapper 
fishermen also land incidental catches 
of grouper. 

Catches of snapper and grouper de
clined in 1976, even though 65 new 
vessels were added to the fishery (Table 
I). The Regional Fishery Attache re-
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Table 1.-Snapper and grouper landings In 
Progreso and the number of vessels In the 
fishery, 1975-76. 

Landings Vessels Catch/vessel 
Year (t) (no) (t) 

t975 t2 .9OO 285 45.3 
t976 I I .300 350 32.3 

Source: Produclos Pesqueros Mexicanos. 

Table 2.-5hrlmp landings In Cluded 
del Cannen (18l1s), 1974-81. 

Quantity Quantity 
Year (t) Year (t) 

1974 " .000 1978 NA 
1975 10.000 1979 NA 
1976 9.000 1980 NA 
1977 NA 1981 P 20.000 

P ~ Projected 
Source: Camara Nacional de Pesca de 
Carmen 

GULF OF MEXICO 

ports that the addition of such a large 
number of new vessels with inexperi
enced crews, managed by fishing 
cooperatives, caused the average catch 
per vesse I to dec line 29 percent in 1976 . 
Catches were also affected by labor 
disputes between the vessel owners and 
the cooperative fishermen. 

There are nine fish processing com
panies in Progreso, but three of these 
process about 50 percent of the port's 
total landings. Cia, Industrial del GoIfo 
y Caribe S. A. (General Manager , Jose 
Alonzo Benitez) , operates a fleet of 75 
vessels. Most of the catch is exported to 
the United States through Miami. The 
company's vessels make 20 to 22 trips 
per year and land between 5 and 10 
metric tons (t) each trip. 

Pescados Mexicanos, S .A., Progre
so, Yucatan (Manager, Alberto Salis 
Pinedo), operates 40 vessels and the 
entire catch is processed and shipped to 
the United States. Productos Pesqueros 
de Yucalpeten (Manager, Manuel 
Lopez Garcia) is a subsidiary of the 
state-owned company Productos Pes-

ton longliner is owned by Nemuro 
Daiichi Gyogyo Suisan Kumiai of 
Hokkaido, Japan. At the time of board
ing, the vessel was carrying about 250 
metric tons of sablefish and turbot 
worth approximately $259,000. The 
value of the vessel was estimated at 
about $600,000. The Fukuyoshi Maru 
No. 75 departed its homeport of Nem
uro, Hokkaido, on 2 November 1976 
and arrived in U.S. waters on 30 
November. (Source: IFR-77/48.) 

queros Mexicanos (PROPEMEX). It 
owns and operates 43 vessels, of which 
20 are the new fiberglass vessels built 
by Desco Marine in Chesapeake, Va. 
PROPEMEX is also using 20 Cuban
built ferro cement vessels to train ap
prentice fishermen I. 

Cuidad del Carmen 

Shrimp is virtually the only sig
nificant fishery in Ciudad del Carmen, 
accounting for almost 98 percent of all 
fishery products processed in that port. 
About 9,000 t of shrimp tails were 
landed in 1976 (Table 2), significantly 
less than in 1974 and 1975 due to the 
cooperati ve fishermen's strike in Sep
tember and October. Industry officials 
predict landings of 20,000 t by 1981. 

Mexican vessels which operate on 
the Campeche Bank are primarily based 
in the ports of Ciudad del Carmen and 
Campeche. About two-thirds of the 
shrimp fleet is based in Ciudad del 
Carmen which has a better natural har
bor. 

About 1,528 fishermen operated 380 
trawlers between 22 and 24 meters (m) 
long out of Ciudad del Carmen as of 
February 1977 . The port has ex tensi ve 
facil ities for constructing and repairing 
fishing vessels. There are 9 shipyards, 
10 machine shops, and 10 vessel repair 
firms. Juhl visited one of the shipyards, 
Astilleros del Carmen, S.A. This ship
yard was the first to construct steel
hulled trawlers in the area . In February 
there were three trawlers, 24 m long, 

'T hese vessels are owned by the Secretarial of Education 
and assigned to Mexican fishery schools. PROPEMEX 
cooperates with the school s by providing training and 
eventually jobs 10 the students. For additional informa· 
tion on these ferracement vessel s, request International 
Fi sheries Repor! 76/93 dated 12 April 1976 from lhe 
nearest NMFS Statistics and Market News Office. 

Marine Fisheries Reviell! 



Shrimp Ree l in pon . C iudad de l Cannen . waiting for weather 10 improve . Ciudad del Cannen , showing fi sh docks in prolecled ins ide waters. 

A grouper fishing boal in Progreso wilh 10 o ne·man skiffs which are let 
overboard in the morning and retrie ved in the aflernoon. 

Hand driven snapper reels admidship of " snapper boaf. Ree ls are placed in 
sockel s along the rail during fi shing operation . 

under construction . The vessels have 
Caterpillar-357 engines and cost about 
$150,000 fully equipped. 

There are 10 shrimp processing 
companies with 14 freezer plants in 
Ciudad del Carmen. The Regional 
Fishery Attache provided the following 
information about three of the process
ing companies . 

Industrial Pesquera Santa Maria, 
S.A., Calle 20 No. 27, Ciudad del 
Carmen, Campeche (General Manager, 
Raul J. Ramirez) . This company oper
ates 12 shrimp trawlers and plans to 
double the size of its fleet. It is currently 
increasing its processing and freezing 
capability . In addition, fi sh-processing 
equipment is being purchased to utilize 
the incidental catch of the shrimp traw
lers which was previously being dis
carded at sea. 

Isla Camaronera, S.A ., Calle 20 No. 
I , Ciudad del Carmen, Campeche 
(General Manager, Felipe Charat). 
This company operates two processing 
plants; the plant in Campeche processes 
shrimp and fish; the plant in Ciudad del 
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Carmen processes only shrimp. The 
General Manager, who is on the Advi
sory Board to the Chief of Mexico's 
Department of Fisheries, has indicated 
an interest in a possible joint venture 
with a U.S. company. Charat is in
terested in the U.S. market as well as 
U. S. capital and technical assistance. 

Camaronera del Carmen. S. A., 
Ciudad del Carmen , Campeche (Gen
eral Manager. Federico Gutierrez) . 
This company operates a fleet of 40 
shrimp trawlers. It is believed io have 
the most efficient and modern shrimp 
processing plant in Mexico. The plant 
is equipped with a rotating drum to 
freeze the shrimp individually. No 
more than 12 of these drums are in 
operation throughout the world. All the 
equipment in the plant is made of stain
less steel and the walls of the plant are 
covered with tile for easy maintenance 
and cleaning . 

The Regional Fisheries Attache 
characterized the fishing industry of 
Progreso and Carmen as progressive 
and eager to form partnerships to attract 

foreign captial and technology. While 
contacts have already been made with 
some foreign companies, Mexican 
businessmen would generally prefer to 
deal with U.S . companies, especially 
as most of Mexico's fishery exports are 
shipped to the United States. Interested 
U.S . companies should write to Robert 
Ashford, U.S. Consulate, Merida, % 
U.S. Department of State, Washing
ton, DC 20520. A copy of all corres
pondence should also be sent to the 
Regional Fisheries Attache in Mexico 
City . His address is Rolf Juhl, Regional 
Fisheries Attache. U.S. Embassy, 
Mexico City, % U.S . Department of 
State , Washington, DC 20520 . 

South Africa Eyes Seal 
Repellents to Save Nets 

The seal population off South Africa 
and Namibia is estimated at about 
800 ,000 animals distributed among 23 
breeding colonies situated on various 
offshore islands and in five areas on the 
mainland along the west coast. There 
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seems to be a double incentive for the 
South Africans to harve st sea ls in their 
waters. First, the seals, as a renew able 
natu ra l resource, form the basis for a 
sma ll but profitable indu st ry producing 
va luable furs and oil. Secondly, the 
fishermen see sea ls as a menace to their 
nets and ca tc h. 

As a res ult of protective legislation , 
the South African seals see m to be in no 
danger of ex tincti on. Howe ver. the 
methods of harves ting ha ve attracted 
considerable att e nti on from humane 
organizations. Th e U.S . Marin e 
Mammal Protectio n Act of 1972 pro
hibit s the harvesting by U.S. citizens or 
import ing into the United States of al
most all spec ies of ocean mammals. 
Thi s removes much of the economic 
incen ti ve for other nations to harvest 
these species. However, the Sec retaries 
of Commerce and of the Interior can lift 
the mora torium at their di sc re tion. 
Therefore, in accord ance with the Cape 
Fur Seal Management Waive r of the 
moratori um, fur seal sk ins may be im
ported into the United States from the 
1976 harvest if the take does not exceed 
70,000 an im als and if a ll o ther terms of 
the waiver, esta bli shed in February 
1976, are met. Thi s waiver does not 
appl y to sk ins from Namibia. 

Sea ls rob fi shermen of thousands of 
tons of fish eac h yea r, both when they 
get trapped in net s and when the y attack 
sc hools of fish off the coast. As a result. 
sea ls are often maimed and killed by 
ang ry fi shermen. At one time , eac h 
fishing vessel carr ied two ri Aes and the 
crew would shoot any sea ls in the net s, 
thus protec ting the catch as well as cull
ing the herds. This has been prohibited. 
One so lution to this problem would be 
to repe l th e sea ls from the nets. Thi s is 
the aim of re searc h conducted at the 
Central Acoustic Laborato ry of the 
Universit y of Cape Town. The research 
is largely being sponsored by the Soci
e ty for the Preven tion of Crue lt y to 
Animals. Both the Government (De
partment of Sea Fi sheries) and the 
South African inshore fishing industry 
(which contributed abou t $2,500 as of 
April 1976) are also he lping to promote 
this researc h. 

Under conside ration as sea l repel
lent s are two different so und s- that of a 
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killer whale and that of a shot fi red into 
the water. An in expensive devi ce, 
which co uld bc installcd in the fishing 
vessels and operated by pressing a but
ton, woul d need to be developed for 
broadcasting the so und s under water. 
Unfortunately, the experimenb of un
derwater broadcast ing of killer wh ale 
ca lls have not show n good re su lt s so 
far. This may be due to the fact that the 
recordings were of poor quality and 
came from a stat ionary so und. Another 
possibility is th at the mating rather than 
the attacking whale calls may have been 
recorded . Thus stereo broadcast in g and 

more ex perimen tation is needed, but a 
shortage of funds is making further re
search difficult. The Laboratory, there
fore , turned it s e ffort s to investigating 
the use of explosive shock waves to 
c hase seab away from nets. Firing a 
bullet into the water repeatedl y see med 
to accomplish this. A mechanical de
vice which would reproduce this sound 
ine xpensively and effectively remains 
to be developed . Nevertheless , there is 
no assu rance that this method would 
re main effec tive - the sea ls could 
eventu ally become accustomed to the 
sound and ignore it. (IFR- 77/43.) 

Japan's Abalone Industry Changing 
Important abalone grou nds in the 

Pac ifi c Ocean are loca ted alo ng the 
coasts of California, Japan, and China. 
In Japan, two spec ies of abalone are 
harv es ted comme rc ia ll y: Holi o li s 
gigonlea and Hu/iolis japollicus. Much 
of Japan 's aba lone is taken in the pre
fectures located along t he coas ts of the 
Pacific Ocean and East China Sea (Fig. 
I) , with landi ngs in these prefectures 
accoun t ing for abou t 70 percent of total 
production in 1974 (Tab le I). 

Yearly catches of abalone remained 
re lative ly stab le until the late 1960's. 
The annual average ca tch for the 10-
year period 1956-65 was about 4,800 t. 
Landings of abalone in su bsequen t 
yea rs have been on the increase. A par
ticul arly good year for abalone was 
1970 when 6,466 t was caug ht, an in
crease of 40 percent from the 1955 leve l 

Table 1.-Principal Japanese land
ing areas of abalone, by prefecture 
and quantity (shell on), 1974. 

Quantily 
Prefecture (I) 

Hokkaida 455 
Pacific Coast 

Aomon 139 
Iwate 780 
Miyagl 490 
Chlba 650 
Mie 255 
TOkushima 153 
Oita 104 

Japan Sea Coast 
Shlmane 139 
Yamaguchi 240 

E. China Sea Coast 
Fukuoka 121 
Saga 1 IS 
Nagasaki 716 

Other Prefectures 614 

TOlal 4,971 

Sou rce: Regional Fisheries Attache, 
Tokyo. 

EAST ,. 
CHINA 

SEA 01 

IWAlE 

PACIFIC OCEAN 

Fig ure I .-Japan' s abalo ne producing prefec lures. 

of 3,922 t. Since 1970, catches have 
been decreasing slightl y, with 4,971 t 
reported in 1974 (Table 2) . The overall 
increase in annual catche s since 1955 is 
in part ex plained by improved artificial 
spawn ing methods developed in the late 
1960's and ea rly 1970's. 

Mos t abal one is taken by hand , a 
method which produces a high-qualit y, 

Table 2.-Japan's abalone catch (shell on), 
1955-75, 

Quanlity Quanlity 
Year tl) Year tl) 

1955 3,922 1966 5,580 
1956 3,611 1967 5,958 
1957 3,937 1968 6. 141 
1958 4 .643 1969 6.483 
1959 4.910 1970 6.466 
1960 4,390 1971 5,659 
1961 3,836 1972 5,815 
1962 4,896 1973 5.839 
1963 4 ,925 1974 4.971 
1964 4,609 ' 1975 5.4 16 
1965 4,340 

'FAO, .. Yearbook 01 Fishery Statistics'" 1975. 
Source: Regional Fisheries Anache, Tokyo. 
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costly product. Abalone, which has 
long been a valued food commodity on 
the Japanese market, sold for an aver
age of US$4.44 per pound (shell on) 
(¥2 ,854 per kg) on the Tokyo Central 
Wholesale Market in 1974. 

Although abalone has traditionally 
been consumed raw in Japan, indica
tions of change in the Japanese market 
are apparent. Imports of canned 
abalone have steadily increased since 
1970. In 1976, Japan imported about 
552 t of canned abalone valued at al
most $4 million , mainly from Mexico 
and Australia. This represents an in
crease of about 30 percent in quantity 
from 1970, and almost 300 percent in 
value (Tables 3 and 4). In contrast, 
Japan imported about 1,288 t of live, 
fresh, or chilled abalone in 1976, val
ued at approximately $6 million (Table 
5). (Source: Regional Fisheries At
tache, Tokyo, IFR-77/55 .) 

Table 3.-Japanese Imports 01 canned abalone, by 
country, 1975-76, In melrlc tons and US $1 ,000. 

Counlry 
1975 1976 

Quanlity Value Quanlity 

U.S.A. I 4 
Mexico 114 667 77 
Australia 503 2.505 459 
New Zealand 5 20 16 

TOlal 623 3,196 552 

Source: Regional Fisheries Attache, Tokyo. 

Table 4.-Japanese Imports 
01 canned abalone, 1970-76,In 
metric tons and US $1,000. 

Year Quanlity Value 

1970 411 956 
1971 696 2,123 
1972 737 2,379 
1973 1.002 3.654 
1974 678 3,210 
1975 623 3.197 
1976 522 3,819 

Source: Regional Fisheries At
lache, Tokyo. 

Value 

586 
3.136 

97 

3,819 

Table 5.-Japanese Imports 01 live, Iresh, Chilled, Or 
Ir02en abalone, by country, In metric tons and US$t ,000, 

Country 1975 1976 

Quantity Value Quantity Value 

S. Korea 124.0 799 83.0 573 
N, Korea 5.0 13 
Hong Kong 1.0 6 
Philippines 2.0 4 0.4 
Canada 71 .0 240 183.0 751 
U,SA 11,0 41 90 39 
Chile' 119.0 212 430.0 783 
5 , Afnca 0,5 3 
Australia 558.0 2,582 583.0 3.743 
Taiwan 0.4 

TOlal 891.5 3.900 1,288.8 5,892 

ITrue abalone does nol occur off Chile . However, a similar 
species, Concho/epas concho/epas, called "locos" by Chi· 
lean fishermen . is exported to Japan and marked as 
abalone. 
Source: Regional Fishenes Attache, Tokyo. 
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According to the NMFS Office of 
International Fisheries, in 1975, a 
highly successful abalone farming ex
periment was conducted in waters off 
Jogashima, an island near Miura in 
Kanagawa Prefecture (Fig. I) . In this 
experiment some 100,000 abalone spat 
were planted on man-made iron reefs, 
and then submerged to depths of from 5 
to 7 meters. Resulting harvests yielded 

approximately 25 abalone per square 
meter, an astonishing rate when com
pared against the average yields previ
ously recorded in the same region of 
from 0.3 to 0.5 abalone per sq uare me
ter. The abalone produced in this exper
iment averaged 14 centimeters in length 
and 405 grams in weight, a product 
equal in size and weight to natural 
abalone. (Source: JFR-77 155.) 

Ecuador Shrimp Industry Sets New Export Records 
The Ecuador shrimp industry set new 

records in 1976. Ecuadorian companies 
exported a tOlal of 4,338 metric tons (I) 
of shrimp tails, a 15 percent increase 
over the 3,784t exported in 1975 , The 
previous record year was 1969 when 
4,082 t were exported. Shrimp exports 
account for over 50 percent of the value 
of Ecuador's fishery exports. 

Exports for the first 2 months of 1977 
were about 20 percent ahead of the 
same period in 1976. Heavy rains are 
expected to result in continued good 
catches, especially of the small "titi" 
species (Xiphopenaeus rive/i), and 
1977 shrimp exports could set a new 
record. Rumors of an Ecuadorian ban 
on shrimp exports due to poor catches 
have proven incorrect. 

Of the total Ecuadorian shrimp 
catch, an estimated 90 percent is ex
ported. Almost all Ecuadorian shrimp 
exports are shipped to the United 
States. U. S. import statistics indicate 
that the 4,243 t of shrimp imported in 
1976 were worth $25.6 million (Table 

Table t .-Ecuadorlan shrimp ex
ports to the United States, 1974-
76. 

Year Quantity 
(I) 

1974 2,817 
1975 3,655 
1976 4,243 

Value 
(U.S, $1 ,000) 

I 1,480 
17,382 
25,627 

Source : U.S. Department of Com
merce, Bureau of the Census. 

Table 2.-Ecuador's major shrimp 
exporting companies, 1976. 

Company Quanlily l 

IPESA 858.4 
ENACA 589 .7 
Empacadora Shayne 572.6 
COPESA 4153 
FRIMAR 288,0 
FRIGORO 266.3 

Total 2,990,3 

'Tarls: metric Ions. 
Source : U.S. Consulate General. 
Guayaquil. 

I). A total of 18 Ecuadorian companies 
exported shrimp in 1976. About 70 per
cent of all shrimp shipments were ex
ported by the firms listed in Table 2. 

Increased shrimp exports are partly 
due to aquaculture projects in the 
southern Ecuadorian province of el 
Oro, Pond culture of Penaeus van
namei, and to a lesser extent of P. 
s/yliros/ris, accounted for the produc
tion of 600 t of tails in 1975. Estimates 
for 1976 indicate that the production of 
tails from pond culture increased to 
about 700 t and Ecuadorian officials 
believe that thi s production will expand 
significantly in the next 2 years . 
(Source: U.S. Consulate General, 
Guyaquil ; IFR-77/64.) 

Japanese Fisheries 
Developments Told 

According to reports from the Re
gional Fisheries Attache, Tokyo, 
Japanese exports of fishery products 
were worth $598.7 million in 1976 ac
cording to preliminary customs statis
tics released in Tokyo , 21 January 
1977. While 1976 exports were 34 per
cent larger than in 1975, fi shery imports 
were up 49 percent from 1975. 
Japanese fishery imports exceeded ex
ports, as they have every year since 
1972, and were worth $1,781.4 mil
lion. Japanese exports of fishery pro
ducts to the member nations of the 
European Economic Community dou
bled in 1976, to $104 million, and ex
ports to the United States also increased 
by 54 percent to $177.8 million. At the 
same time, Japanese imports of fishery 
products, including large amounts of 
shrimp from Southeast Asian nations, 
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were worth $1,110.2 million in 1976, 
an increase of 46 percent from 1975. 
Imports from the United States, particu
larly of tanner crab, salmon, and her
ring roe, increased 31 percent to $21 
million. 

Japan's 1975 catch from its coastal 
and offshore fisheries increased. but did 
not offset a decline of 530,000 metric 
tons (t) in its high-seas fisheries catch. 
The total national catch for 1975 was 
10,520,000 t, a decrease of 280,000 t 
from 1974. 

The Soviet Ministry of Fisheries 
proposed to share information and swap 
species/area quotas with Japan's con
solidated whaling company, Nippon 
Kyodo Hogei , according to Japanese 
press reports. The Soviet Union and 
Japan are the only nations now whaling 
in the Antarctic and a growing spirit of 
cooperation between the two which 
might result in joint venture was re
ported by the article. Japanese officials 
denied the report. 

The Japanese Government and the 
country's fishing industry are seeking 
to learn the Soviet Union's intentions 
following the December 1976 declara
tion of a 200-mile fishery zone which 
the Soviets began enforcing I March 
1977. Agriculture and Forestry Minis
ter Zenko Suzuki, a leading fisheries 
politician before his appointment to the 
Fukuda Cabinet in December 1976, 
chose to send Akira Matsuura, Director 
of the Marine Fisheries Department of 
the Japane se Fisheries Agency, to 
Moscow. In Moscow, Director Mat
suura met with his counterpart, Direc
tor Stepanov of the Soviet Fisheries 
Ministry, and, accompanied by the 
Japanese Ambassador to the Soviet Un
ion, Shigemitsu, also met with Soviet 
Fisheries Minister A. A. Ishkov . M inis
ter Ishkov recommended an early visit 
to Moscow by Minister Suzuki. Bilat
eral fishery talks on salmon, herring , 
crab, and other resourCeS of the Sea of 
Japan and the northwestern Pacific, 
began 15 March in Tokyo. 

Meanwhile, the largest private 
Japanese consolidated fishing corpora
tion, Taiyo Gyogyo, sent its new presi
dent, Tojiro Nakabe, to Moscow. The 
Taiyo Company and the Soviet Minis
try of Fisheries are reported to be 
discussing the purchase of $33.7 mil-
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lion of processing and refrigerating 
equipment suitable for use in the seu
food industry in the Soviet Far East. 
The Soviet Union would pay for such 
equipment through sales of finished 
products to Taiyo. 

The details of the discussions were 
not made public , but public controversy 
has resulted from the Soviet talks with 
Taiyo since coastal fishermen of north
ern Japan fear that giant Taiyo Com
pany will strengthen the fishing indus
try of the Soviet Union at theirexpense. 
If the Soviet industry is able to catch 
and process larger amounts of fish, de
creased quotas for Japanese fishermen 
fishing on the same grounds may result. 

The Japan Trawler Assoc iation plan
ned to reduce the size of the Japanese 
fishing fleet in the eastern Bering Sea in 

The Fisheries 
of Burundi 

Commercial, arti sanal, and "tradi
tionaI" fishermen of Burundi in East 
Africa fish mostly in Lake Tanganyika, 
the country's only important fishing 
area. 

The severe decrease in the catch by 
the artisanal and traditional fishermen 
in 1972, 1973, and 1974 (Table I) was 
due to major ethnic strife, prolonged 
civil disturbances, and the consequent 
fear which prevailed , especially during 
1972 and 1973. The return to normalcy 
in 1975 allowed for a more intensive 
effort by both the artisanal and tradi
tional fishermen. For example, al
though the number of vessels owned by 
commercial fishermen increased from 
18 to 21, their catch in 1975 was I 
percent below that of the previous year, 
and represented only 40 percent of the 
total catch compared to 56 percent in 
1974 . In contrast, the 389 artisanal 
fishing vessels (a 93 percent increase in 
the number of vessels since 1974) per
mitted the small fishermen to increase 
their catch by 52 percent. As a result , 
they took 31 percent of the total catch in 
1975 compared to 28 percent in 1974. 
Similarly, the traditional fishing fleet, 
which was augmented by 92 percent to 
784 vessels since 1974, increased its 
catch by 156 percent, and represented 

1977. Preliminary plans would de
crease catcherboats from 95 to 86 and 
independent stern trawlers from 17 to 
15. The number of motherships would 
not change from the 5 vessels which 
were I icensed in 1976. The decrease in 
vessels implies a reduction of catch by 
97,000 t. Further reductions could be 
accompl ished by decreasing the quotas 
of the remain ing catcherboats and inde
pendent stern trawlers. 

In 1977, the U.S. allocated Japan 
836,400 I of pollock in the northeasl 
Pacific , including 792,300 I in Ihe Ber
ing Sea and Aleutian area, and 44, 100 I 
in Ihe Gulf of Alaska . According 10 

Japanese reports, Japanese fishermen 
caught 1,000,000 t of pollock in these 
areas in 1976 and 1,055 ,8 19 t in 1975. 
(Source: IFR-77/S0.) 

ZA IRE 

TANZANIA 

Table I.-Burundi fisheries catch, 1971-75, In met
ric tons. 

Commer- Arti- Tradi-
cial sanal lional 

Year fishery lishery fishery Tolal 

1971 6.053 4,876 5.966 16.895 
1972 4.327 1.270 1,846 7,433 
1973 5.620 1,336 1.568 8,524 
1974 6,211 3,127 1,765 11,103 
1975 6,144 4,746 4,526 '15,416 

' The 10lallisheries calch reported 10 FAO was 14,531 
metric tons . 
Source: Burundi Fisheries Service . 

29 percent of the total catch compared 
to 16 percent in 1974. 

The fisheries catch in 1975 was val
ued at about $3.0 million compared to 
$2.2 million in 1974 (Table 2). The 
value may reach $4 million in the future 
because a recent World Bank study in
dicates that as much as 20,000 to 
25,000 tons of fish could be caught in 
Lake Tanganyika each year. 
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Table 2.-The value of Burundi's fisheries catch, 
1971-75, In U.S.$I,OOO. 

Year 

1971 
1972 
1973 
1974 
1975 

Commer· 
cial 

lishery 

697 
697 

1,016 
1.346 
1.625 

Art;· Tradi-
sana I lional 

fishery fishery 

400 389 
114 34 
-140' -
571 317 
660 762 

Tolal 

1,486 
845 

1,156 
2,234 
3.047 

lThe value of the artisanal and traditional catch com
bined was $140,000. 
Source: Burundi Fishenes Service . 

Table 3.-Burundl fisheries catch, by species, 1975, In 
metric tons. 

Species 

Fishery Ndagala Predators Olhers Tolal 

Commercial 4,038 2,106 6 ,144 
Small·scale 4,599 130 17 4,746 
Traditional 3,579 12 935 4,526 

TOlal 12,216 2,248 952 15,416 

Source: Burundi Fisheries Service. 

The artisanal and traditional fisher
men generally restrict themselves to the 
catching of small fish, the ndagala' and 
similar species. On the other hand, the 
commercial fishermen have a virtual 
monopoly on predator fishes or "vor
aces." Table 3 indicates the 1975 catch 
by species. 

The Burundi Fisheries Service is a 
part of the Department of Water Re
sources and Forestry which is within 
the Ministry of Agriculture, Livestock, 
and Rural Development. The principal 
responsibilities of the Service are the 
enforcement of laws and regulations 
applicable to the fishing industry, the 
coordination and direction of research, 
and the collection of data of concern to 
the industry. 

The Societe Regionale de Develop
pement des Peches (Regional Fisheries 
Development Company) is responsible 
for fisheries development and is also 
under the direction of the Ministry of 
Agriculture. It functions, however, as 
an autonomous agency and is em
powered to undertake commercial, in
dustrial, and financial activities. A gen
eral manager runs day-to-day opera
tions. 

As a result of fisheries research con
ducted by the World Bank on Lake 
Tanganyika, the International De
velopment Association (IDA) granted 
US$6 .0 million to Burundi to promote 

'''Ndagala'' or "dagaa" are small, sardine·like , fresh· 
water fish and include the spec ies Limllorhrissa miodon 
and SlOlorhriSSG raflgoll;cae. 
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small-scale fishing on the lake. Because 
the financing has been granted by the 
IDA, some of the equipment to be 
supplied for the project, which will 
span 5 years, might offer trade oppor
tunities for U.S. exporters. These 
goods and the estimated purchase val-

ues are: I) Outboard motors, at 
US$170,000; 2) fishing nets at 
US$200,000; 3) lamps and lamp parts 
at US$200,000; and 4) processing plant 
equipment at US$125,000. (Source: 
U.S. Embassy, Bujumbura; IFR-77/ 
70.) 

EC NEGOTIATES FISHERY CLAIMS 

The European Community (EC) 
fisheries negotiations with nonmember 
countries fall into three general 
categories depending on the interests in 
each others fisheries. 

The USSR, Poland, East Germany, 
Finland, Sweden, Spain, Bulgaria, and 
Romania all belong to the group that 
have appreciable fishing interests in EC 
waters while EC fishermen have mini
mal interests in their waters. (Romania 
and Bulgaria have already been 
excluded due to their relatively recent 
arrival in the North Sea fisheries and 
also because of lack of EC interest in 
their waters, the Black Sea.) 

The second group includes Norway, 
Iceland, and the Faeroe Islands which 
do have fishing areas of interest to the 
EC. These countries also have a tradi
tional interest in EC waters. The EC is 
therefore attempting to achieve a flexi
ble agreement whereby. for example, 
Norwegian fishermen will be permitted 
to catch the same amount of fish in the 
EC zone as EC fishermen will catch in 
the Norwegian zone. Thisapproach has 
been unsuccessfully tried in negotia
tions with Iceland. (Iceland is primarily 
interested in EC herring and, anticipat
ing an EC herring ban in 1977, the 
Icelanders are reluctant to permit EC 
fishermen into Iceland's waters to catch 
their valuable cod.) 

The third category includes the Unit
ed States and Canada in whose waters 
some EC members want to fish. Neither 
Canadian nor U.S. fishermen are in
terested in EC waters. The result of the 
negotiations with third countries will 
depend on quotas given member states. 
The resulting agreements will also 
necessitate a large high-seas patrol 
fleet. While the EC more or less agrees 
about negotiations with third nations 
and about control of third-country 

fishermen, disagreements exist with re
gard to conservation measures and 
catch quotas for member states. Den
mark is caught in the middle in both of 
the above disagreements. 

Danish fishermen are troubled by 
prospects for herring, sprat, and blue 
whiting fisheries. It is primarily the 
large, traditional Danish reduction 
fishery in the North Sea which was 
threatened by the conservation mea
sures under discussion. In particular, 
the Danes found most troublesome the 
proposal to ban fishing for the North 
Sea herring. Denmark cannot accept a 
total ban on herring without some al
lowance being made for a herring by
catch in the Danish reduction fishery. 
([n 1975 Denmark landed 174,000 tons 
of herring as by-catch.) Denmark also 
demanded that the herring fishery in the 
Skagerrak not be included in any her
ring ban zone (although the Skagerrak 
is contiguous to the North Sea). 

Another area of contention is along 
the eastern coast of Scotland where the 
Danish fleets catch sprat (300,000 tons 
in 1975). The UK proposed that this 
area be closed to reduction fishing be
cause they claim the sprat fishery is 
destroying most of the valuable 
juvenile groundfish stocks which will in 
a few years be caught for human con
sumption. Denmark also demanded 
that blue whiting not be subjected to 
conservation measures because this 
stock is largely unexploited and could 
supplement the Danish reduction indus
try. 

Finally , the major problem to be re
solved concerns Irish and Scottish 
fishermen's demands that they have an 
exclusive 50-mile zone off their coasts. 
They have not been wi.lling to accept 
the 12-mile exclusive zone the EC has 
proposed. Both Scotland and Ireland 
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argue that their fisheries are underde
veloped and they want to have the op
portunity to exploit more fully their 
own coastal resources to build up their 
fi shing industries. Denmark has pro
posed that [rei and and Scotland have 
zones reserved for catching fish using 
methods traditionally used by coastal 
fishermen . (This implies the continua
tion of the present, semiartisanal 
fishing methods which produce smaller 
quantities of fish per unit of effort when 
compared with the more technically 
developed fleets.) 

A later press release reported that the 
Danes had reached an agreement with 
that segment of the UK fleet which had 
been forced out of Iceland's waters to 
supply reduction fi sh (mackerel and 
herring) to Dani sh fish meal plants. 
These vessels w ill be allowed to fi sh 
inside the 12-mile limit and should fill a 
critical gap in Denmark' s fish supply, 
provided the UK fishery management 
officials do not object. (Source: U.S. 
Embassy, Copenhagen; [FR-77/3S.) 

IRAQ MODERNIZES ITS 
FISHING INDUSTRY 

The Iraqi State Fishing Company, 
established in 1972, has jurisdiction 
over marine and inland fisheries. [t is 
responsible not only for developing the 
catch of fish , but also for its distribu
tion . As a result, it owns cold stores and 
refrigerator trucks and is building its 
own marketing system. 

The Company owns si x ISO-ton 
trawlers and six steel shrimp vessels , all 
recently acquired. It is also opening a 
fishermen's training center. Until now 
the fish harvesting industry depended 
entirely on traditional craft and 
methods. 

Marine fish is cheap in Iraq and , be
cause it is considered an essential food , 
its prices are controlled. To help keep 
prices down, Iraq imports 20,000 tons 
of fish a year. Freshwater fish is more 
expensive. Elaborate plans are being 
drawn up for the establishment of in
land fish farms. There are plans for 
oceanographic and marine biology 
studies and for setting up a Center for 
Arabian Gulf Studies at Basrah. The 
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possibility of training experts in these 
field s in Ireland was raised on a number 
of occasions by the Iraqis . 

The State Fishing Company has re
cently opened its own net factory near 
it s new fish-processing plant on the 
Shatt-EI -Arab, the Iraqi coast on the 
Persian Gulf. 

The length of Iraqi coastline is only 
48 km, but the country has sovereignty 
over a few islands in the Arabian Gulf, 
where a large new floating port has been 
created to service tankers of up to 
265 ,000 tons. The number of fi sher
men, just over 1,000 in 1972, is ex
pected to double by the end of the de
cade. Fishermen in the State Fishing 
Company trawlers are paid a basic 
wage . 

Although the fishery catch has de
clined , the 1980 catch is expected to 
reach 80,000 t from the Gulf and the 
Indian Ocean (to which some of Iraq's 
new trawlers will be directed) and 
120,000 t from the inland waters, 
where it is proposed to create 260 hec
tares of fish farms. 

The marine fish caught are chiefly 
pelag ic, but includes two species of 
shrimp . The per capita fish consump
tion in Iraq (population about 12 mil
lion), 2.2 kg in 1972 , has been ri sing 
rapidly and is expected to reach 9 kg in 
1977 , and I S kg for a population of 
13.2 million in 1980. By 1980, the 
State Company hopes to have 19 small
er and 15 refrigerated trawlers as well 
as traditional craft. (Source: [FR-77/ 
24 .) 

According to the NMFS Office of 
International Fisheries , under the 1969 
fi sheries cooperation agreement be
tween Iraq and the Soviet Union, the 
formation of a joint fishing company, 
named Ar-Rafidayn Fish Co ., Limited, 
was announced on I July 1975. (For 
details see [nternational Fisheries Re
port 7S-165.) No further information on 
this company is available . In 1976 , 
however, the Soviet Union delivered 
two 340-ton trawlers , ordered by the 
State Fishing Company at a reported 
cost of US$14.6 million I . Deliveries of 

'The cosl o f Ihe vesse ls in Iraqi c urre ncy is 4.25 million 
divars. This figure convened direc lly inlo doll ars y ie lds 
$ 14 .6 millio n. If conven ed fi rsl 10 rubles Ihen 10 do ll ars. 
il becomes abou l $2 .5 millio n. a more believabl e fi gurc . 

several smaller vessels or contracl s to 
pu rchase fishing ve ssel s from the 
Soviet Union were al so reported . 

The projected calch increases to 
80,000 I from Ihe Gulf and the Indian 
Ocean and 120,000 I from inl and wa
ters by 1980, appear overly optimislic. 
In 1975, the Iraq i marine catch was 
7, 200 t and Ihe freshwaler catch was 
14,63 2 I. Moreover, Iraq 's tOlal 
fisheries catch has been declining since 
J972 . According to the FAO's " Year
book of Fi shery Statistics, " [raq's tOlal 
fish calch has been: 1971, 27.200 t; 
1972,32 ,000 t; 1973 , 27,700 t; 1974, 
24,246 I; and 1975 , 21,832 t. 

U.S.-Russian Claims 
Board Notes Progress 

The U.S .-USSR Fisheries Claims 
Board was established on 21 February 
1973 and began to function officially in 
early 1974. The Board was established 
to facilit ate the settlement of claims ad
vanced by a national of one country 
against a national of the other country 
as a re sult of damage to fishing vessel s 
or gear, or loss of or damage to the 
catch. The agreement initially provided 
for the consideration of claims arising 
from loss or damage sustained in the 
northeastern Pacific Ocean , including 
the Bering Sea. It was amended on 2 I 
June 1973 to include consideration of 
claims arising from incidents in the 
western Allantic Ocean. 

Each Government appoints two 
members to the Board who act as inde
pendent judges in settling cl aims. [ni
tially , the Board examines evidence 
submitted by fishermen of either coun
try and then determines whether the 
evidence is sufficient to recommend a 
settlement as to who is responsible for 
the damages incurred. Cases in which 
the Board recommends payment by the 
Soviet Government are reviewed by 
that Government before payment is au
thorized. The recommendations of the 
Board are not binding on any party and 
a claimant may ask the Board to recon
sider its recommendation. 

[n its 3 years of existence , the Board 
has examined 72 allegations of loss or 
damage to American fishing vessels or 
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gear by Soviet ves sel s. The Board made 
recommendations in 53 of these cases , 
31 of which were favorable to U.S . 
claimants (T<lble I). Settlements total
ing $205 ,910 have been made. 

Table 1.-Clalms board favorable and un
favorable recommendations to U.S. claIm
ants and active cases at year's end, 1974-
76. 

Active 
Year Favorable Unlavorable cases 

1974 
1975 
1976 

10 
16 17 

19 
33 

5 

In 14 cases, the Board found that four 
claims were deficient in the amount of 
evidence required to establish the re
sponsi bility of Soviet vessels, three 
were submitted beyond the filing period 
established by the Agreement , five 
were filed after the period which the 
Board may consider, and two were ter
minated at the claimants' requests. Five 
cases remain under ac tive consideration 
by the Board in 1977 (Table I). 
(Source: Report for the Year 1976 of 
the U.S.-USSR Fisheries Board. IFR-
77/42.) 

Sri Lanka Gets Abu 
Dhabi Fishery Loan 

The Government of Sri Lanka and 
the Sheikhdom of Abu Dhabi signed a 
fisheries assistance agreement in late 
1976. Under the agreement, Sri Lanka 
will receive a low interest loan of$11.4 
million from the Abu Dhabi Fund for 
Economic Development (ADFED) . 
This loan, repayable in 10 years with a 
4-year grace period, will be used to add 
172 new trawlers to Sri Lanka 's fishing 
fleet, and to purchase additional 
equipment and spare parts for the exist
ing facilities of the Ceylon Fisheries 
Corporation . 

The 172 new vessel s include 150 
shrimp trawlers (32 feet long), 20 
mUltipurpose trawlers (38 feet long), 
and 2 multipurpose trawlers (60 feet 
long). These trawlers will operate in the 
Gulf of Mannar and the Palk Straits (see 
map) using midwater and bottom 
trawls. 

The fisheries development plan 
financed by the loan will be adminis
tered by a special committee set up by 

July 1977 

the Ministry of Fisheries in Sri Lanka 
and representatives of the ADFED . 
(Source: [FR-77/60.) 

According to the NMFS Office of 
International Fisheries , Sri Lanka's 
1975 fisheries catch was 129,123 met
ric tons (t), an increase of 16 .6 percent 
from the 110,700 t caught in 1974 . The 
Sri Lankan fishing fleet consisted o f 
6,293 mechanized and about 17,000 
nonmechanized fishing vessels in 1973, 
the last year for which the fishing fleet 
statistics are available. 

In recent years, Sri Lanka has re
ceived development assistance fo r its 
fishing industry from the Asian De
velopment Bank , J a pan, and the 
People's Republic of China, as well as 
from Abu Dhabi. For example , in 1962 
Japan assisted Sri Lanka in establishing 
a fi sheries training center at Negombo, 
close to a major Sri Lankan fi shing 
area. This was followed in 1974 by 
additional assistance to help establish 
other fisherie s training centers. [n addi
tion to providing funds for the construc
tio n and purchase of center facilities 
and equipment, Japan also provided 
training staff and a research vessel val
ued at US$800,000. [n 1974, Japan and 
Sri Lank a also agreed to undertake a 

Jomt surve y of Sri Lanka 's tuna re
sources to determine the economic 
feasibility of initiating a joint tuna 
fi shing venture. 

Sri Lanka' s 1976 exports of tuna , 
shrimp, and lobster to the United States 
were 728 t, worth about $2.3 million. 
Almos t 45 percent o f these import s 
were fro zen skipjack and yellowfin 
tuna. Frozen, peeled shrimp accounted 
for 32 percent (Table I). 

Table 1.-U.S. fishery product Imports from Sri Lanka, 
1976, In metric tons and USS1,OOO. 

Producl Quanlity Value 

Yeliowlin tuna. frozen 5 4 
Skipjack, frozen 308 242 
Other fish, frozen 2 
Rock lobster tails. frozen 76 257 
Other lobster. frozen 12 683 
Shrimp, shell-on 87 105 
Shrimp, peeled 234 451 
Shrimp, other 25 

Total 728 2,317 

'Less than $500. 
Source: NMFS Data Management and Statistics Division 
(F51). 

Erratum 
The butterfish referred to on page 30 

of the April is sue (39:4) of Marine 
Fisheries Review is Peprilus triacan
thus, not Psenopsis anomala, which is 
a Pacific species. 

Japan Tries Solar Heat System for Aquaculture 

A new solar heating system has 
been de s igned in Numazu , Japan , 
to help stimulate the development 
of aquaculture in cold regions by 
allowing aquaculturists to control 
the temperature in ponds, Raising 
water temperatures can increase 
growth of some fish species and 
solar power is cheaper than con
ventional fuels. 

The Japanese heating system 
will cost approximately $17,500 in 
initial inves tment, but s ta rt-up 
costs are expected to be offset in 2 
years by anticipated savings in 
normal fuel expenditures required 
for operation . Conventional fuel 
costs would average $35 per day to 
raise the temperature of 100 tons of 

water from 16°C to 25°C, For an 
average 8-month period, fuel costs 
would amount to about $8,500. 
The solar heating system, which 
consists of a heat -absorbing panel, 
a ho t-water circulator, and a water 
tank, is capable of raising water 
temperatures to 80 degrees centi
grade on cloudless days even in the 
winter. The system can a lso be 
used to aid the growth of organic 
feeds needed in the rearing of fish, 

A pilot project of similar design 
has been used in culturing tropical 
fish. The engineer responsible for 
the system intends to construct a 
model plant using the system 
in Mishima , Shizuoka, Japan. 
(Source : [FR-n/47,) 
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