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CHAPTER I 

INTRODUCTION 

A. Definition of the Topic 

PAGE 1 

1. "Cold Storage Problem of Marketing Fish in Istanbul 
Area" • 

2. Its Nature: 
At the very beginning what I had in mind as the topiC of my 
thesis was "Cold Storage Problem of Marketing in 'l'urkey". But 
in accordance with the criticisms made by Mr.Koc;: and Mr.Goker, 
I was obliged to reformulate my topic. This reformulation was 
made in a w~y to render one specific product dominant as was 
strongly recommended by the thesis committee. 

After my interviews With Dr. Nezih Neyzi and Mr. Y~ld~r1m 
K11k1~, the Chairman of the Marketing Research Department of 
the Chamber of Commerce, and with their assurance about the 
fact that I could find sufficient data, I decided to deal w~ith 
the "Cold Storage Problem of Marketing Fish in Istanbul Area." 

3. Significance 

~ iIr:P 0 ~~~~ .. J2E ()b.~ElJn.".!::9.~~~ .. _~_l:.El.~:?~.~:!:~~.~.~JnEln .... t. ()?, '8l.w,h~ £h ... 9-~;LJ"f?, 
for illll11ediate so lution is storage of raw materials and manufac-

... ,. .. " ____ .~"" .•. >._,~, .... ,,...-._),_. ,.~~-_, "'_""<"""'<""."'"'_"r, •. ~"".-i,,,:,"'''';'"'~~8~' _",'''' ,-., .• , .. _.... , " .. '., , _ ,,',. '.',' " <,~,., '-'~ ,,~! .. ,'''., ~""'".,"" . .,..'u, 

tured articles of every kind. Any businessman who can solve 
_,",,,,,,,,",.,_,~ ... ,.,,o_, .. ,, ~'". .,', ~-'" .,- -- - ' .. - .' " .. ,_,,_' •. ' ',' ,. ,'- "d',,"'. ,,,,,.-. ,,.. "'. " ' •. " "'" '''' •. _. ~,..", "0" -"N','" 

the storage problem correctly is well on ~s way to success. 
" _ .,_"~ .,,-,_. -,"0'· ,--'" • ",." ,..", ,,,,,",,","",_.,, ' ,- '-~""'"---~-",-., ... ~~"_""."",,, __ ,,,,~,,, "~~.,.«" ,,-"' ',"-' 
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This is not a new problem but it has gained importance and 
required close attention due to its increasing influence on 
the achievement of time, price, and place utilities. 

PAGE 2 

In addition to the general.:problem of storage, cold 
storage has·attained considerCl:ble importance as the marketing 
of fresh vegetables, fruits, meat and fish gained importance. 
For i'urkey, these four items present more of a problem because 

_. __ • __ ••• ,._._"" __ ,-.,, __ ",,,_~ ___ ~< '"""'~'~'_"_""."'''' •• _"" '0." , ," 

fish, for example, is a vital food product. ,:r:t competes with 
meat to some degree and there is excess of supply in certain 
seasons and it is either wasted or poured back into the sea 
since the cold storage facilities are no:!;; .adeClU(3.te. In order 
to avoid wastage and to keep prices at a normal level, cold 
storage is required. In this respect cold storage tries to .. 
:.:_~~"~.ate, or to close the gap between, . supply and demanq,. 

What 1 have tried to analyze in this research was first 
the prOduction and market st~ucture for fish. Second, I tried 
to find out whether cold storage has any effects upon the time 
and place dimensions of the market for fish. 

However,Ghe main theme to which more emphasis was given, 
was the direction and magnitude of the fish prices between 
1953 and 1965 and the relation of these to developments in the 
area of cold-storage. At the very beginning, the first ques­
tion asked was "Has increased co ld:-storage capaci i;;y dampened, 
or not affected at all, price fluctuations?" The answer to 
this question will be explained in detail in the following 
chapters. 
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The methods of gathering data were mainly interviews and 
use of books published by the Meat and Fish Office, FAO reports 
on Fish and Fishing,. and certain published studies by the 
Chamber of Commerce. I had many interviews with the Meat and 
Fish Office people, certain fishermen and people from other 
private fishery organization whose names are given in the 
"Bibliography. " 
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CHAPTER II 

BACKGROUND INFORMATION ON THE TOPIC 

Survey of Descriptive Information 

PAGE 4 

In this part of my thesis I'll try to supply background 
info rmation about the Fishe s and Fisherie s of Turkey. The 
chapter vdll start with a discussion of production in. general 
and will continue with the production in Istanbul Area mainly. 
Next, I'll try to explain cold storage (Refrigeration) of fish 
and its main influences on the marketing of fi sh. The next 
step will deal vdth the existing Cold storage conditions in 

Istanbul Area. The third part of this chapter will cover the 
"Analytical Information" on the topic which is mainly about 
"Prices". Finally, the chapter will include a discussion of 
the various "Organized Institutions of Cold Storage of Fish." 

A. The Fisheries of Turkey 
Fishing has been carried on for centuries in all coastal 

waters of Turkey, including the Black Sea on the north, the 
Bosphorous and Sea of Marmara on the west, and the Aegean and 

_. ~.- -- <,<"'" • • • 

Meuiterranean on the southwest and south coasts •. The greatest 
concentration of production has been in the Bosphorous and ~l:).,e 

Sea of Marmara region, . catering to the Is·canbul Mari;:et.. II(!­
portant fisheries also exist in the waters of the eastern end 

• '''' _ ., ' •• ,'Y"' __ ~'" _,' ,,_.~·,.·_,_v .... - ,. ' '---''_. 
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of the Black Sea centered on Trabzon. Inland fisheries are 
• ~ • _"".'" """_. n ••• ·".· •• ""'" ., •• " ..... ,';,'" ---------"-- --- --. ~~-- .. ---~- ----' .,,-
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important in -t;he major lakes, but the quantity caught in in-

land waters is a relatively small propOrtion of the total catch 
, _." .'-. ,'" ' ". ' .. ' 

"Statistics of the catch, its value and other aspects of 
the industry ,are scan1;y and to some extent confusing". 1/ 
It is clear, however, that the catch is subject to wide fluc:­
tuations from ye""r to year. In prewar years, the catches in 
all waters were reported to have exceeded 130,000 metric tons 
-_._-"",,,,,,-",- -~"-""'"'' 

but, in che early postwar years, landings to have dropped to as 
low as 50,000 tons. Part of this decline was due to low 
supplies of bonito in the Bosphorus where a cycle of production 
appears to exist. By 1958 reported landings had again risen 
to more than 130,000 tons and this trend continued to be an 
average amount in recent years. 

Fisheries in Turkey can be divided into two categories: 
pelagic and demersal. The pelagic ones are migratory. Almost 
all of the Istanbul Area fishes are pelagic which are seasonal. 
The most important species landed are bonito (palamut), macke­
rel (uskumru), bluefin tuna (ton-orkinos), swordfish (k111~). 
The less important ones are anchovy (hamsi), horse mackerel 
(istavrit), grey mullet (kefal), red surmullet (barbunya), 
blue fish (lUfer), horn fish (zargan), bass (levrek), shad 
(tirsi), turbot (kalkan), and spanish mackerel (kolyos). 

After spawning in the Sea of Marmara in the early spring 

(April), the bonito and mackere 1 migrate through the Bo spho­

rus into the Black Se a in May and June. The fish spends the 
summer in the Black Sea and migrates southward from September 
through early December. In the spring by the migratiDn 

11 p.9 - "FAO Report to the Government of Turkey on Policy and 
Development of Turkish Fisheries". 

~--------~--~II 
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northward the fi sh are lean, but in the autumn they are fat 
and very suitable for consumption in the fresh state. 

PAGE 6 

With a high concentration of fishing in the Istanbul Area 
the i!iIgratlons-oftliefiSh cause very great seasonal variations 
in the supplies available to the market, both domestic and 
foreign. During the peak periods the potential supply exceeds 
both the local and export demand, while during the off-season 
it is insufficient for the local demand. This creates many 
special problems from the point of view of both production and 
marketing. During the peak seasons there is an abnormal need 
for cold storage and canning facilities which may be in use 
ohly for a short period. Similarly, there is the problem of 
seas-onal--varfation1n employment both for fishermen and sho_re-

"'''~'~'''''"-'-~"-'- , - . ".-'", -', ,-'. "". - . 
wo rke rs~--~---"----

The fishery, in the years following the Second World War 
up to 1949, appears to have been disorganized, with very little 
supervision or guidance from the government. Fishermen were 
poorly equipped, both as regards yessels and gear, and marke~ 
ting facilities were inadequate. Little biological or statis­
tical information had been accumulated, making estimates of 
potential supply difficult. Knowledge was lacking on the 
populations and movements of the fish. ~echnological knowledge 
was lacking on the ways and means of increasing catches or 
improving processing facilities.- A need for capital investment 
in both the production and processing branches of the industry 
was apparent, but no facilities were available to provide such 
capital either from privatepr public sources. 

Since 1950, greater irlterest by the Government of Turkey, 
together with the assistance from FAO and other foreign 
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assistance programs, has added cons~derably to the accumulation 
of basic knowledge and the equipment available to the industry. 
'rechnological and b~ological surveys have been made leading to 
the establishment of the Fisheries ResearCh Center at Istanbul 
which is responsible for the more practical aspects oZ the 
problem and the Hydrobiological Institute, associated with the 
University of Istanbul, which engages in the more basic research. 
A start has been made at experimental fishing with new types of 
vessels and gear, and exploratory fishing has been carried out 
with echo-soWlding equipment. A well-equipped research vessel 
has been made available. All these developments made it possi.,.. 
ble to plan for the development of the commercial fisheries and 
to estimate the potential resources of the fishery. 

Although definite conclusions have not yet been reached 
on the most desirable types of vessels and gear, a substantial 
number of engines have been imported for the use of fishermen. 
The problems of financing the necessary improvements have not 
yet been fully resolved, but the Agricultural Bank has been 
empowered to make loans to the fishing industry. The importa­
tion of needed engines and other equipment is under the control 
of the Meat and Fish Office. Arrangements have been made for 
the local manufacture of twine, and a net-making plant has been 
established in Istanbul. Ship-building facilities within the 
country are adequate to take care of the need for wooden vessels 
In this field qualified naval architects are required to provide 
drawings of new vessels as indicated by research and practical 
experience. 

In 1952, the responsibilities of the fisheries, which had 
previously been that of the Office of Soil Products, was 
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transferred to a newly established Meat and Fish Office. This 
has made possible greater attention to the problems of fishing 
industry. A Fisheries Division has been established under the 
Meat and Fish Office, and this Division has assumed responsi­
bility for the construction of cold storages, modernization 
of the canning industry, improvement of transport facilities, 
and the establishment of modern retail facilities on an expe­
rimental basis. 

The presence of a number 
together with the training of 
and on the spot, is beginning 

of technical experts-in Turkey, 
individuals through fellol'lships 
to provide ~asis for carrying , , -

out the necessary Government development functions and to give 
leadership to all b:oanches of the industry. 

Fisheries of Turkey are drawn separately for the major 
areas of production, i.e. the Bosphorus-Marmara Area, the Black 
Sea and the Mediterranean Area. 

Due to its significance for my topic, I'll deal only with 
the first and most important of these areas. 

Production in the Bosphorus-Marmara 
"--"'. 

Area (Istanbul t:. Area) --No -precise data are availapleon the total stocks of fish 
available in this area, but such figures as have been compiled 

~--~ -~ ... - .-

show clearly the wide fluc-bual;ions which occur from year to 
year and seasonally within the year. i.I!here are a number of 

- species caught in the area but bonito· and mackerel account for 
some 65 to 75 percent of the to-bal. '.t:he major product, in 
most years, is the 
palamut and torik. 

bonito, which is separated into two classes 
i'here are three types of. mackerel.,.. uskumru, 
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kolyos, and istavrit. Torik and uskumru are caught in greatest 
_~_~"'_.'"'''.'''''''''"<'''"n 

~ityin most years. Other species such as sardines, tuna, 
surmullet and lobstor are avail~ble only in limited quantities 
and do not create any special problems of production or 
marlceting. 

"The two types of bonito differ only in age and size, 
the palamut ranges in size from 1.17 to 1.3 kilograms per pair 
(1.25 to 1.5 pounds per fish) while torik ranges from 4 to 5 
kilograms per pair (4.5 to 5.5 pounds per fish)." 11 Both 
types are excellent in the freshs(,ate but also suitable for 
freezing and canning. '.L'he bonito are migratory, moving to ,the 
Black Sea through the Bosphorus in May and June and retUrning 
to the aea of Marmara d.uringche months of September to l!·eb.r~ 

ary. There is some variat;ion ~n unkl date of actual peak move­
ment. The annual catch reached a minimum in 1952 and 1953, ........ --,~.-~ .. -.'~ , ',,,. ,-

but increased vdth a higher rate after 1955, averaging about 
;5,000 cons of Ilalamut and 9,000 'Gons of torik in that year. 

"ThGre is reason to believe that the catches of bonito could be 
substantially increased, as fishermen have been practicing 
voluntary production control in order to maintain prices.'t 2/ 

The migrEJtion of the mackerel to the Black Sea in the 
spring comes a month or so earlier than the bonito, while the 
autumn peaks are usually later, varying from November through 
February. All types of mackerel are popular in the fresh state 

I but they are also suitable fol' freezing, canning and salting. 
In recent years, the catch in the Bosphorus-Marmara Area has - -,'-' -"'" . -" ",,, 

averaged 1500 tons of uskumru, 5-600 tons of kolyos, and 5-poo 

11 p .13 - "FAO Report to the Government of Turkey on Policy and 
Development of Turkish Fisheries" - Report No. 618. 

g/ From the interview with a fisherman, Ahmet Kam (a Producer) 

I 
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(In 1953 the catch of uskumru reached 10,000 

Sardines are taken mainly in the Qanakkale or Southern end 
of the SRa of Marmara and are delivered direct to the canneries 
of that district. 'l'una are available in limited quantities in 
the winter and early spring. These are fished in traps and by 
hook and line and are usually exported frozen to ItalY~ __ 2~~~~ 
specieElJ _such as surmullet and lobster are scattered and are 
easily marketed in Istanbul and other domestic markets. 

There are two main types of fishing enterprises in this 
area. The smaller interprises are based on a small row boat 
using gill nets and trap nets. The larger enterprises are base 
on a girgir type of seine net normally operated by one powered 
vessel and two unpowered boats, although in some cases only one 
boat is used. "The larger motorized vessels are usually about 
15 meters long and 4 meters in width. A few of the vessels are 
larger, up to 20 meters in length. The unpowered vessels are 
9 to 11 meters in length and 2. '" to 3 meters in width." 1/ 

'fhe fishermen are not conoentrated in a few ports but 
rather are scattered in a fairly large number of small fishing 
settlements. There are many part-time fishermen as well as 
those who devote all their time to fishing. Generally the 
vessels and gear are owned by fishermen, but in many instanoes 
the oontrol is by those who finance the operation. This is 
partioularly true of the gir-gir outfits. The small enterprise 
usually involve three or four men. 'J:he men, other than the 
owner, are generally paid a small wage and reoeive a small share 

1/ p.14 - "FAO Report to the Government of 'l'urkey on Polioy and 
Development of Turkish Fisheries" ~ Report No. 618 
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of the catch. It is estimated that about "530 of these enter­
prises" operate in the area, employing some 1,500 men. 
Returns to these fishermen are generally low, but in good 
seasons they do quite well. 

A high proportion of the total catch is landed by the more 
efficient gir-gir outfits. They are more mobile and can follow 
the fish as they move into different waters. 'rypical outfits 
employ :t'rom 15 to 20 men but some have as many as ;50 to 35. 
In 1955, there were 105 gir-gir outfits in the area employing 
some 2,000 men. 11 

.. , ... ~" 
-.", 

~~ Fishermen's Organizations. \ 
'rhe-re are three :t'i she rmen 's organizations in the area. _ .. _---_ ... --- -

Two of the gmups represent the .smaller fishermen and one the 
larger gir-gir operators. One group was organized in 1~4) and 
the other two in 1949. The groups were organized in the first 
instance to assist the Government in the distribution of engine 
and imported gear. The present aci:;iyities include supplying 
gear to members, and providing a limited amount of credit. In 
one case, an organization plays a large part in the sale and 
distribution of fish. Two of the groups are held together by 
merchants and other suppliers of capital who look after the 
business aspects for the members. The existence of these group 
does make it possible for the GOvernment to hold conSUltations 
with fishermen, but the groups do not necessarily represent in 
all cases the viewpoint of the 'man in the boat' fishermen. 

1/ p.11 - "A Survey on Turkish Fishery" - Istanbul 1962, Chambe 
of Commerce. 
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-" (3. Marketing Organization ) 
The central feature of the market structure is the Istan-

bu1 Fish Market. While a small portion of the total landings 
are sold directly to consumers, canners, salters and freezers, 
the malority of the fish is sold over the auction market. The 
fish may be placed on the market directly by the fishermen, 
but more often it is actually offered by a primary wholesaler. 

' •• , .~'." .-. ' f t.< . .:.: 
This whole saler is often -H financial backer of the fishermen • 

. ,. ' .. ~ --_ .. " '.- - - . 

After passing the municipal inspector the fish is sold by the 
~."-" ' . 

fish market. auctioneer, who is an employee of the municipality. 
A charge of 5 percent is made for this service. The buyers on 

-the market are for the most part secondary wholesalers although 
ret9.ilers, canners, (mostly small-scale enterpris'3 s), salters, 
and freezers also may appear dire ctly in the market. 'rhe 
second.ary wholesaler sells to local or other domestic retailers 
as well as to canners and freezers. There is considerable 
flexibility in the manner of flow of fish through the market 
but usually all phases are included. Exporters purchase their 
supplies on the market and have it delivered to their own pre­
mises where it is packed or frozen for shipment. Most of the 
exports, other than those handled by the Meat and Fish Office, 
are shipped by rail. Refrigerated cargo space is scarce be­
cause of the sinkings during the war. The Meat and Fish Office 
has two 100 ton vessels in operation. 

'l'he fishermen's organizatimshave operated a system of 
price maintenance for several years through voluntary control 
of production. This has avoided the accumUlation of surpluses, 
but it has meant that less fish is caught and marketed than 
could be taken, especially duringvhe peak periods of supply. 
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Since this is a fishery where costs per unit probably decrease 
sharply with increased production, it is not at all certain 
that the fishermen have always benefited by this system. 

B. History and Development of Cold Storage of Fish 

1. History 
Fish is among the most perishable of all foodstuffs. Sinre 

prehistoric times, large quantities of fish have been preserved 
by drying, salting, smoking, and pickling. Early in the 19th 
century, the llreservation of fish by canning was begun and·soon 
became an important industry. While these methods retain most 
of the food value of the fish, the flavor and appearance of the 
preserved product dO not resemble closely those of fresh fish. 

For centuries fishermen in very cold countries have been 
allowing their surpluses of fish to freeze during winter and 
thus preserving it for shipment or for storage for a few weeks. 
They recognized that freezing was an excellent method of prese 
vation, since properly frozen fish when prepared for the table 
can scarcely be distinguished from fish which has not been 
frozen. "Stevenson's (1899) comments on the quality of frozen 
fish are intere sting: "fhe belief held by some persons that 
freezing destroys the flavor of fish is not well founded, the 
result depen<iing more on its condition when the cold is applied 
and the manner of application than upon the effect of the low 
temperature. Fish decreases less in value from freezing than 
meat does but it is especially subject to two difficulties from 
which frozen meat is free: florst the eye dries up and looses 
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its shining appearance after a long exposure to cold, and 
second, the skin being less elastic than the texture of the 
fish, gets hard and becomes somewhat loose on the flesh. 
Frozen fish is not less wholesome than fish not so preserved. 
The principal objection to this preservation method is the 
tenancy to freeze fish in which decomposition has already set 
in, and the prosperity of the frozen fish business requires 
that any attempt to freeze fish already slightely tainted, 
should be di scountenanced. '" 11 

Much of the early experimental work on freezing was carrie( 
out on fish. Quick freezing of fish was common commercial· 
practise for a decade prior to its adaption for the freezing 
of other foods. Freezing by direct iIT~ersion of fish in brine, 
or in a spray of brine, was originally proposed for the quick 
freeZing of fish. Fish was the first food to be quick frozen 
in small packages. 

Man's first refrigerators were the natural caves, parti­
cularly those of volcanic origin, as these were remarkably dry 
and cool. When ice first came into general use about 155 years 
ago, there were no refigerators. Food was preserved by packing 
it in ice, or allowing the cake of ice to melt on the cellar 
floor. It was finally observed that during the melting of 
ice, the entire air volume of the cellar became decidedly 
colder, and that the food kept just as well in the cold air as 
it did when in actual contact with the ice. This was really 
the beginning of the cold storage era, the preservation of 
perishable products by means of low temperature, obtained by 
artificial me~~s. As time progressed, the advantages of air 
circulation were brought out and the ice was then placed in 
racks above the floor. 

1/ p.l - Tressler D. and .l!ivers Clifford, 1947, "The Freezing 
Preservation of Foods" 
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With the formation of an urban population, the ware­
housing of food became a vital necessity. As transportation 
facilities improved, the distance between the urban and rural 
population became greater, and at the same time the productivi­
ty increased. ~his resulted in surplus production during ce~ 
tain seasons of the year and the warehousing for the preserva­
tion of this seasonal surplus production became a vital ne­
cessity. ~oday the warehousing of perishable foods is so i~ 
portant that no urban population could survive for many days 
without cold storage foods of one kind or another. Cold 
storage, as we now know it, began to develop about 1890 when 
mechanical rei'rigerabion first started to assume practical 
importance. Previous to that time, such cold storages that 
existed were cooled with ice or a nuxture of salt and ice. 

" The artificial freezing of fish on a comm.ercial scale 
began about 1865. ~ven prior to that time, fish caught through 
the ice were frozen by allowing them to remain on the ice for 
a few hours. '.chis system was called "weathez-freezing". 

"We at he z-fro zen!' fish command good prices because of their high 
quality. 

Enoch Piper of Camden, Maine, is credited with being the 
first to freeze fish artificially. He placed ebe fish on racks 
in an insulated chamber and set pans of mixture of crushed ice 
and salt on them. After freezing, he glazed them by a dip in 
cold water, then transferred them "CO an insulated chambez­
refrigerated with the vertical metallic tubes filled with a 
salt and ice mixture. 

Davis, in 1868, invented a process of freezing fish in 
rectangular metal pans with telescoping covers packed in an ice 
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and salt mixture. When froze~, the cake of fish was loosened 
by momentary immersion in water. The cake of fish was glazed 
in cold water, and then stored. With the exception that the 
panned fish are frozen by means of artificial refrigeration, 
this method is still in use today. 

The most important step in the history of the freezing 
of fish occurred about 1880 when refrigerated machines using 
ammonia were employed in the United States for the first time 
for freezing and storing of fish. By the beginning of the 
present century, the fish-freezing industry was well-established 
and soon rapidly expanded to a very important business." 1/ 

2. Fish Handling and Refrigeration 
Accoruing to the official s:tatistics of FAO are at present 

landed approximately 26 million tons of fish in the world 
every year. 45 percent or almost 12 million tons are marketed 
fresh for human consumption. When it is remembered that fish 
is one of the most perishable foods, the importance of effi­
cient methods to delay the spoilage long enough to be able to 
bring the fish -to the consumer is easily understood. 

When a fifb is pulled from the sea, it has a seaweedy smell, 
a rigid and firm body, and an elastic tissue. It has a shiny 
surface and a transparent slime will be evenly distributed over 
the skin. 'l'he eyes will be clear with a dark pupil, and the 
gills will have a clear, red color of different tints. If the 
fish is now put aside without any protections, certain changes 
will quickly be apparent. The fresh smell will be replaced by 
a rotten and putrid odour, the tissue will become soft, the 
surface of the fish will become dull and slime and will clot 

1/ p. 552 - Tressler D. and Evers, Clifford, 1947, "The Free­
zing Preservation of Foods". 



THESIS 
ROBERT COllEGE GRADUATE SCHOOL 

BEBEK. iSTANBUL PAGE 17 

into knots. The eyes will become grey and cloudy, and gills 
will become greyish or brown~. In short the fish is not 
attractive any more. . 

The deterioration and decomposition of fish is brought 
about partly b7 the activity of certain non-living substances 
known as enzymes that occur naturally in the flesh itself, and 
partly by the bacteria which aotack the flesh from outside once 
the fish is dead. The activity of these enzymes and ~acteria 

is considerably increased if the fish is subject to rough hand­
ling. 

It is therefore understood that methods and procedures to 
store fish must aim at stopping or reducing the activities of 
the above-mentioned bacteria and enzymes. The hest way to re­
duce their activities is by temperatures. The activity of 
enzymes can be stopped by simply destroying their chemical com­
position, which is done by heat. That is what we do when we 
cook the fish and when we used drying and smoking methods. '.ehe 
bacteria need plenty of liquid water of low content to live in 
and cheir activity can therefore be checked by eliminating 
such water. This can be done by drying the fish or salting it 
or by freezing, etc. But all these methods, are more or less 
irreversible, i.e. that the fish so teateu cannot be brought 
into the same condition as before treatment. '.therefore, the 
only efficient method available to retard the spoilage and keep 
the fish for some period wi ohout chaJ3g:ing ehe character of the 
flesh, is eo bring down "ehe temp~rature as close as possible 
to the freezing point. '.ehis is known as "chilling", which is 
usually understood to cover the procedure of bringing the 
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temperature down, while keeping the goods at low temperature 

is called "cold storing". 
How long can fish be kept in cold storage? 

cannot be answered with anyone figure, because 
the circumstances, on so many things which have 
and specified before to answer the question. 

~his que stion 
it depends on 
to be defineo. 

Experience has shown that fish that is chilled immediately 
after it is caught will keep at OOC at least twice or even 
thrice as long as fish which has been exposed to a temperature 
of 200 C for 12 hours before it is bhilled. The period of du­
ration also depends on cleanliness and sanitary handling. On 

the other hand, the ability to keep in cold stor~ge is entirely 
different for different species of fish. Fat or oily fishes 
are much more perishable than lean or so called "white fislo.e stl, 
and fat fishes are very difficult to store because the enzymes 
from th8ir own guts will very quickly attack their flesh. 
'.chese are the reasons why it is pretty difficult to predict how 
long time fish will keep in cold storage, but on the other hand 
it is possible to get a picture of the influence of temperature 
reduction by comparing the performance of the same kind of 
fish, handled in the same wqr' but kept at different tempera­
tures. 

A Norwegian fishery has recently published observations 
on this matter after storing some fish at 5 different tempe­
ratures immediately after the catch. His results were as 
follows (in days): 



Still excellent 
Still good 
Still fair 
Bad until inedible 
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TABLE 1 

0°0 ,50 0 10°0 

8 1/2 4 2/3 2 3/4 

11 6 1/3 3 1/2 
12 1/2 7 1/2 4 1/4 

14 8 4 2/3 

150 0 200 0 

1 1/3 0 3/4 
2 1 1/4 

2 1/2 1 1/3 
2 2/3 1 1/2 

Source: Tressler, Donald K. "The Freezing Preservation of 
of Foods", Second Edition, The Avi Publishing 00., 

New York 1957. 
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From this -cable, we see that fish which at 0 0 0 keeps 
excellent for 8 1/2 days or 204 hours will, when kept at plus 
200 0 be inedible in 36 hours. It also shows the very rapid 
acceleration of the process. We can assume from this that the 
fish in ques"tion has b0en lean or white fish, because oily fish 
will not keep so long fresh under any conditions. On the other 
hand, some fishes can keep even longer. However, efforts should 
always be made to bring the fish to the consumer as quickly as 
possible. The chilling and cold storing has been done in many 
different ways. ChiLling and cold storing in cold air has been 
tried without success. It does not chill the fish as fast as 
the other methods, and tends to dry the surface of the fish 
which causes a bad appearance. 
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(a} Basic Methods for Cold-storing of Fish 

PAGE 20 

Quicker~illing can be obtained in cold water at OoC or 
brine at approximately _loC, but the water or brine quickly 
gets contaminated by slime and dirt and the method is there­
fore objectionable from a sanitary point of view and this 
method is ~herefore not in common use. 

~'he most common method for chilling and storing fresh i'ish 
is to ice it. Then the fish is usually packed in boxes with 
liberal amounts of ice on the bottom and on the top and along 
the sides of the box in that way tha-c the fish is as far as 
possible enclosed in the ice. ~he procedure of icing has been 
known and practiced through centurie s. From ancient t ime~, 
natural ice has been ~aken from lakes and ponds in winter and 
stored in insulated ice houses or in stacks covered with heavy 
layers of sawdust or seagrass or other insulating materials. 

The next step was to pro.duce artificial ice by the method 
known as ice-block method. Although this method was commonly 
used abroad, it was not practicalt'or the cooling of fish, 
because the blocks prOduced by this method often d.amages the 
sensitive fishes such as mackerels, sardines and si:2ilar. 
Another disadvantage is that itt;akes too much time to produce 
ice with this method. For the last 35 years, machines have 
been on the marke~ to produce ice in small 10rm o.irectly from 
~he r:frig3rated machine. Such ice is known as flake ice or 
scale-ice and it is more conveniently used to ice most kinds 
of fish. 

The necessary amount of ice needed for chilling the fish 
can be esti::tated if the temperature of the fish is known since 
16 calories vli11 be needed to cool 1 kg. of fish down to OOC. 
But the usual case is that some heat is oomingalso from 
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surroundings. Iced fish should therefore be stored and trans­
ported in insulated vehicles. Normally, 30-40% of the weight 
of the fish should be considered as a minimum amount of ice 
necessary. ]'or chilling and transporting to distant areas as 
much as 50-70% is often used. 

Inland distribution of fresh fish is usually done in the 
w~ that fish is packed in boxes of 30-70 kg. with normal 
amounts of ice needed. 'l!he boxes are closed with a lid and 
transported in insulated wagens or trucks. Before and after 
the transport, the fish is kept in insulated premises, and is 
transported to the market area and sold as quickly as possible. 
Fish that is distributed and sold fresh, on the other hand, is 
usually not prepared in any way except gutted, washed and iced 
in boxes. Only in rare cases it is filleted. The fillets are 
usually wrappea in cellophane and iced in insulated boxes. 

It should always be remembered that the quality of the 
on the market to a high degree depends on the treatment and ca 
it receives already in the boats by' the fishermen,and it is 
therefore essential that the fishermen understand the basic 
principles of proper handling of fish. 

As we have seen so far, most methods for preserving fish 
are based on the principles of eliminating the free liquid 
water that is necessary for the activity of bacteria, or to 
increase the salt content of the water so much that it is no 
longer suit~ble for the bacteria. We also learned that reduced 
:bemperature reduces the activity of both bacteria and enzymes. 
Freezing combines both of those principles. 
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Although freezing in industrial scale has been known for 
more than half a century, only a little fraction of the fish 
landed in the world tod~ is frozen; only about 900.000 tons 
or 3.5% of the 26 million tons landed. Freezing should, of 
course, only be applied to prevent :t'rom spoiling the fish that 
cannot be marketed fresh or to even out the peak supplies du­
ring seasons. Freezing can never improve the quality of the 
fish, but when applied skillful~ anti together with the much 
more expensive canning, it is probab~ the best method for pre­
serving perishable foods at our disposal. 

When sa~ are solved in water they lower the freezing 
point of it. Therefore fish does not start to freeze at 00 0 . 
but usually at -1 to _20 0. At -2.5°0, nearly 70% of the water 
is frozen; at -10, 91%; at -~O, 93%; and at -30, 98%. All the 
water is not f~zen until about ~5000. When the fish is frozen 
and kept at deep temperature, the activity of bacteria is 
almost completely eliminated. But the dangers of deterioration 
in frozen storage are mainly two: drying and oxidation. 
Drying often occurs in cold storage through evaporation of 
moisture from the fish. 

With prolonged storage, the drying also extends to the 
interior of the fish so that the whole texture becomes loose 
and inelastic. Besides loss of quality, drying results in 
irrepairable losses in weight and thus bring about heavy eco­
nomic losses. While the quality of frozen fish can be serious­
ly affected by faulty technique such as very slow freezing or 
storage at insufficiently low temperature without protection, 
there is no doubt that raw material of poor initial quality is 
the most frequent cause for bad frozen prOducts. The proceuure 
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sometime s occur here and there that the fish merchants try to 
sell their fish first fresh and -",hen they do not 
their fish start;s to spoil, then they freeze it. 

succeed. and 
It mus1; be 

the responsibi.Li"Cy of 1-ish merchants to estimate the market;ing 
possibilities so that 1;hey can freeze their surpluses without 
delay. 

Freezing methods are orten classified in three groups by 
the medium used to transfer the cold to the goods. These 
groups are: 

i) Freezing in air - This was applied in the first deca­
des of the freezing industry almost exclusively. The goods 
to be fro zen are brought into a room where the temperature was 
kept at, say -10°0. By this method the freezing took a long 
time, so that fish were sometimes already spoiled before they 
were frozen and there was also a great danger of drying. '.J:he 
freezing time could be shortened by circulating the air by 
fans and that is what is being done in the so called "freezing 
tunnels." 

ii) Freezing in liquid - In order to prevent drying of 
fish, brine, a sol~tion of salt in water, has been widely 
applied since in brine the freezing is completed in shorter 
time than in air. But it is difficult to avoid the salt which 
from the brine penetrates into the fish which will have an 
undesirable influence on the flesh. 

iii) Freezing by contact - The third possibility is to 
freeze the fish in direct contact with metallic surfaces in-
side which the refrigerant is evaporating. 
widely used for freezing all-sized fish in 
to freeze fish fillets in square packings. 

'l!his method is 
square blocks and 
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Of these methods, freezing in air is probably the most 
common of freezing fish in the world today, but usually high 
air-velocities and very low temperatures are applied. Brine 
freezing is now in decline for fish. 

Experience has shown that deterioration in frozen fish 
quality doe,s not occur during freezing but during storage. 
Storages for frozen fish are highly insulated rooms in which 
the temperature is kept low by evaporators. The temperature 
is usually about _200 C but lower temperatures are used for fat 
fishes. The time during which the fish can be kept in frozen 
storage is, of course, depends on many conditions. 

It is important to avoid the temperature differences in 
the rooms and the fish should, when put into the rooms, have 
the same temperature as the prevailing temperature in the room. 
For the same reason fish should never be chilled in the same 
room as fish that already has been chilled is being stored. 
Another protection is by good packing. Fish can be protected 
well in a close-fitting envelope of water-vapour-proof material 
It also prevents the drying of fish. Distribution of frozen 
fish is done with heavily insulated wa[ens or trucks. Some­
times these trucks and cars are mechanically refrigerated by a 
built-in compressor unit. Sometimes they are cooled by a mix­
ture of ice and salt kept in a container in the cars. Some­
times the cars are cooled with dry ice which is solid CO2 , whic 
evaporates directly from solid from to gas at appit'o.ximately 
-SoC at atmospheric pressure. 

Also in retail shops, it is necessary to keep the goods at 
the same low temperature as they have been stored at,and in 
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general it can be said that keeping of the same constant tem­
perature from the time fish is first put in storage until it 
reaches the consumer is one of the main rules one has to follow 
if high quality frozen fish is wanted. 

BOGAZiCI ONIVERSITESi KlrrtJPHANESI 
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CHAPTER III 

REFRIGERATION AND MARKETING OF FISH IN THE BOSPHORUS -

MARMARA AREA 

A. Conditions Before Cold storage 

PAGE 26 

As we have already mentioned above, perishability of fish 
--,~-'''' 

and fishery products creates a great demand for cold storage 
facilities. ,--."._..--.' ,,~ .. This subject becomes more important in the case 

"<:~ Turkey sirlcefishing in Turkey has a "seasonal" characte-
ristic. This is because of the fact that Turkish fishing in­
dustry depends on the pelagic (migratory) fishe s. That is to 
say;' there are peak seasons during' which you should catch 'the 

maximum amo1.lnt of fish you, can, and then you should put them 
under refrigeration in order to make them available during the 
",.-- "" , . . 

rest of the year. One of these peak seasons is, for example, 
'oet;weenO~t~b;;~'and the end of December (especially for bonito). 
TIlfs means tha:ti2iuring the se three months, the maximum 8.h'lount 
';-:fb~nito has tobecaug1i.t' in order to stabilize the market 

... --" ~ . "_' .. "., . -" 

during the rest of the year. 
Before co ld storage, the production was at minimum since 

the total consumption was very low. Only 10% of the total 
production was distributed to vnrtous dome stic markets. 201~ 
was consumed in ISGanbul and the rest, 70%, was exported. I/" 

11 Interview with Mr. l:ionyo at 'l'ansever A.O. 

I 
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Thereasons for the low production (about 20,000 - 30,000 

t~;;~/y~~rYbefore cold storage was the low level of consump­
tioii;~'rhe reasons for this low .Level of consumtion were 

• , -. • •• - d,,, _. _"" 

manyfold: 
"'~""-' 1. People in villages in Anatolia don't like fish. 'J.'hey 

don't eat fish eitler because of their religious beliefs and 

traciitions or because of fearof L,oisoning. 11 
-"-~2:--'Difficulties in transportation - Since there were not 

refrigera.te"dtrucksbef'ore cola scorage, it was very dL:fi.cuJ.t 
tciaistr:Lbute" fish ~GO Anatolia before it became spoiled. 

D;e to~ th;-~1;~';;rea20~s ,~e~t was ~alwC!ys preferred to 

fish before co 10. storage. During tho se yc ars, ac"proximately 
26 years aso, there were no cold storage warehouses, no ref­
rie;erahonand freezi~fe~ilities, a.'1d no refrigerated trucks 
in Turkey. So the fish could be dis'cributed bef'ore spoilage 
only to the markets which were le ss than 10 hours dist,nce 
from Istanbul. This durability per'iod was even less during hot 
days! Therefore there was low production in direct relation 

t'Othe low COIlsuillpl:;ion level, in ord.er to prevent the pouring 
of the fish beck into the sea. This was be cause of the fact 
that there was a lack of regulatory device between sU:f;ply and 
demand.. 

In order to prove this fact it will be useful to state 
that fish consumption is estL~ated at 2.7 kg. per capita before 
cold storage. g; (This amount is found after subtracting the 
total exports) • The consumption in coastal areas and in larger 

inland to,ms was higher than in the rest of ~he councry. 

1/ Ind(;re, 

2/ Indere, 

RJ.fkJ. 

RJ.fkJ. -

Director of Conmerce, M.F.O. 

MFO 
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B. Development of Cold Storage for Fish and its Marketing 
in the Bosphorus-Marmara Area 

1. Cold Storage 
• 

PAGE 28 

The first Cold Storage warehouse for fish was established 

at F~ndi"k~~I~stanbul) in 1940'by a German man, Somazzi, in­
':"oIved in fishing business. The next one was also built du-

'-.-- '.--' "" - '--". , 

ring the same year at ,F(;lner \by Ali Tansever who now has a large 
--",.,_._-, ... ,-... --- --,"" . 
fish export firm. 1/ Similar small scale warehouses were built 
during the following years until finally the State realized in 

-<'-_M 

1952 that a large scale solution should be found for regulating 
the fish ana. meat business. ,',' 

It was understood that an intensified production of fish 
reqUires parallel developments in transport, handling and 
.. ",.",,,., ' 

storage facilities Machinery for cold storage and free:oing 

plants had already been acquired by Turkey and work was being 

started on the Government's construction program by 1953., 'rhe 
cOIl!?~ruction program implemented by the Meat and Fish Office 

.-,.'"'~ "'" , 

is shown in AppenqixC. 
----'R:;garding Ghe const;uction program, on visits to the coast 

~'--- --''''-' """" - .. 

it was noticed that, although the fishermen live in the small 

villages scattered along the coast, the bulk of the fish was 
landed in some few production centers (Istanbul, Trabzon, 

Samsun, etc.) where there is a relatively steady demand. ?:./ 
This fact opened the way for centralization of the shore indus­

tries and this trend therefore has been promoted. The fisher­
men might be likely to demand that the Government provide 

1/ Sonyo, G.M., Tansever Fishing 00. 

'd/ Indere, R~fk~, MBO 
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refrigeration facilities in many small communities where such ---.. _. -" 

inuustries were economicaLLy not justified. Acceding to such 
pressures would be a very short-sighted policy since centra­

lization is important for successful operation in such cases. 

It seems that all the most illlportant centers of fish 

prOduction are ade quately coverea. for the present by the above 
construction program. ~he ice making sections and the daily 

freezing capacities are liberally determin~d, allowing for in­
creased nee ds in "I;he future. I::lhould future re quirement s exceed 

the present capacity, careful consideration should be given as 

to whether decentralization is necessary or whether expansion 

of the present plants would meet the increased needs. The 

most pressing task of the Meat and Fish Office in this field 

is now to stabilize the operations of the plants which have bee 

built before it engages in new construction plans for fish ref­

rigeration. 

'.che plants of the Meat ana. Fish Office are or two types: .. . 

~.~~~lUd.king and coo ling only, and ice making, coo ling and free­
zing plants. Their facilities are l!lade available to the pri­

vate and cooperative industry by letting the space and services. 

'rhe purpose of the cooling plants is to facilitate distri­
bution of the catches by supplying the necessary ice and pro­

viding refrigerated storage for collection and, if necessary, 

a few days storage of the fish. This proposition does not offe 

any problem of an operational nature. The owner of the fish, 

whether it is the fisherman, the fishermen's cooperative or any 

marketing af-ency, will bring it to the plant, place it in the 

cooling room and remove it again. The staff of the plant will 

only have to see that the working order of the plant and its 

regulations are observed. 
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The matter becomes 
"---_ •.• - .•• " -' •. ~>.>. - - , " 

The purpose of the se is 
se~-~~§, :tbe surpluses, 

different in the freezing sections. 
to preserve the peak supplies of the 
which cannot be marketed fresh, until 

periods when marketing conditions are more favorable. There is 
much lab()rinvolved in preparing th~fishf~; freezing. .Lt is 
also known that only the freshest and best material is likely 

"to make a [!;ood frozen product. The one who handles the fish 
prepares it, freezes and stores it, and will therefore have to 

.. - .~.-

accept resI?onsibility for the quality of it. 
With the great variety of fishes available in Turkey, it 

is obvious that the plants will be faced with a great variety 
of commitments requiring their services. A freezing plant that 
bases its operation on carrying out odd jobs, will hardly be 
run effectively and its operation is likely to be expensive. 
Freezing plants of such proportions as these here in question 
are in themselves industrial units, which must be operated -
at certain seasons at least - in an industrial manner with 
great efficiency and ~gh productivity. It would be useful 
therefore to define what could be Called their main task, the 
priority of the different tasks that can be foreseen and the 
working plan of the plant s and their equipment should be sele c­
ted with a view to the tasks which are of greatest import ance. 

In the following paragraphs,. each individual plant in the 
Bosphorue-Marmara Area is discussed. 

- Be§ikta§ - The plant in Be9ikta~ is primarily designed 
as a freezing plant in contrast to that in Haydarpa9a which is 
a cooling plant only and is the center of the fresh fish 
distribution from the Istanbul Area. The former is the largest 

• 
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of the freezing plants and tries to cope with great landings 
of bonito and mackerel in their short but rich seasons, namely 
autumn and early winter. At oDher time s of the year, the plant 
deals with freezing swordfish, tuna, etc, but this is in re­
latively small quantities. Therefore, it seems reasonable to 
give the bonito and mackerel the highest priority in the plant 
during their seasons.and to equip the plant especially to deal 
with this type of fish with the utmost efficiency. 

Here the problem of operational organization stands out 
very clearly. It will obviously be very difficult to operate 
the plant, freezing daily 30 tons of cheap fish (which must be 
treated in an inexpensive and efficient manner) for a great 
number of customers, allowing them all admission to the plant 
and keeping their goods separately. 1/ Some kind of collective 
operational organization was, therefore, thought to be necessa • 

Be~ikta~ is also a distribution center of frozen fish. 
It has a storage capacity of 1900 tons (app.), while the other 
plants have ohly small storage rooms, and their stocks have to 
be transferred to Be~ikta~. 2/ 

- Marmara Island - This plant has been in operation since 
the end of 1953. It has been rendering valuable service to 
the canning industry on the island, but the fish supplies have 
by no means been sufficient to keep it working at capacity. 
It was originally anticipated that the fishermen from the 
villages on the south coast of the Sea of Marmara would bring 
their fish to the Island for storage and buy their ice there. 
So far this does not seem to have been the case. The reasons 
for this are twofold: There are no port facilities, on the one 

hand. 

1/ Indere, R~fkl, MFO 
g/ Indere, R~fk~, MFO 
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On the other hand, the plant offers no assistance to the 
fishermen in their marketing problems. If they brought their 
fish to the island for freezing or storage, then they would 
have to take it back to the main land thems31ves for marketing. 

The plant in Marmara has freezing facilities for 5 tons 
of fish a day. 11 The fish th3.t would be frozen there, are 
bonito and mackerel during the winter and swordfish and tuna 
in spring. 

Further information on the capaci tie s of plants are 
given in Appendix O. 

(a) Operational Procedures 
In all the plants of the Meat and Fish Office ice is made 

in blo cks; 135 kg. blocks in the bigger plants and 25 kg. one s 
in the smaller plants. y 

~he ice has a great tendency to crack during storage on 
account of the temperature fluctuations in the storage rooms. 
As most of the fish caught in Turkish waters are extremely 
delicate, good crushing of the ice becomes a necessity. When 
the ice is sold crushed care is always taken that it is proper­
ly crushed, leaving no large lumps liable to damage fish. 

Regarding the treatment of the fish brought to the plants 
for cold storage, the following points are mentioned as gui­
ding principle s: 

(a) When the fish are delivered to the plant, they should 
already be chilled by icing, especially if more than 6 hours 
have passed since they were caught and the ambient temperature 

is above 100 0. 

11 
sl 

trde.re, R~fk~, MFO 
p.26, "Report to the Government of Turkey on Fish Handling 
and Refrigeration", Report Nq. 282, Rome, June 1954. 

I 
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(b) Bleeding of the fish, removal of the guts and careful 
cleaning of the gut cavity, which all increase the safe storage 
period, are also done before the fish are delivered. 

(c) Fresh, clean water should be running continously into 
the washing 'cank, so that it contains only clean water at any 
time. 

(d) After washing, the fish intended for fresh distribu­
tion are packed in ice in boxes and brought to the storage 
room where the boxes with unfastened lids are stored, 5 to 10 
boxes being put on top of one another. Boxes are not placed 
directly on the floor, but are placed on frames allowing a 
distance of approximately 10 cm. between the box and the floor, 
to permit air circulation. 

(e) The fish should be sent to the market as quickly as 
possible and in no case should they be kept longer than 8 days 
from the time they are caught until delivery to the retailer. 

(f) When the stored fish are to be dispatched to the 
market, the boxes are removed, the ice content of each box 
checked and ice added where necessary, the lids are fastened 
and 'Ghe box0s are loaded onto the transport. 

If the fish are to be frozen, they are washed free of ice 
and dirt and one of the follow'ing freezing methods is applied: 

(a) Suspension in air - The fish are hung tail up on bars 
which are laid across carriages. i~ey hang straight so that 
they will frer)z"e in shape as close to their natural i"orm as 
possible. After freezing, it is necessary to glaze each fish 
individually by dipping repeatedly into fresh, chilled 



THESIS 
ROBERT COllEGE GRADUATE SCHOOL 

BEBEK. iSTANBUL PAGE 34 

(2°C - 4°C) water. 'I'his method is especially suitable for 
large fishes, such as tuna and swordfish, which need. no other 
packing for storage. The method can also be applied to rishes 
such as bonito (Torik), ~tifer, Kefal, Levrek, etc. 

(b) Wooden Boxes - Boxes of standard. sizes and e or 16 cm. 
deep are made of wood and with openings in the bottom. '.rhe 
boxes are lined with parchment and the fish are placed in the 
boxes belly Clown, and close together, in as many layers as 
necessary to fill the boxes. '.rhe open boxes are placea. on 
carriages and rollea. in"Go the :t'reezer. After free <ling, no 
further glazing is necessary and the lids are nailea. on top of 
the boxes and these taken to che cold storage room. This 
method is suitable for mackerel, kolyos and horse mackerel. 
The method is especially suitable in case of short time storage 
It can also be applied to palamut. 

Other methods are not discussed here since they were in­
cluded in the second chapter in detail and since they are not 
applied in Turkey. Further information on the handling of 
fish in Turkey is given in Appendix A. 

In view of the large construction program of the Meat and 
Fish Office, the problem of proper staffing of the various 
plants and in turn the technical training of the personnel was 
of primary importance. 

In cooperation with the Operation and Maintenance Branch 
of the Mechanical Department of the Office, the organization 
of a short training course in fish handling and refrigeration 
was discussed in 1954, to give the refrigeration plant personneJ 
at least a rudimentary training and to establish a prototype 
of a training course which will be repeated in future years. 
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The first one of these, a 2-weeks' course was arranged 
to take place in the refrigeration plant of the Office in 

'l!rabzon from 15 to 26 February 1954, with the approval of the 
Director-General of the Office and FAO Headquarters. 

2. Distribution and Marketing 

We have already seen the operations of the Istanbul Fish 
Market in Chapter II. Bearing these in mind, now let us 

discuss how the distribution and marketing of fish has changed 

since 1953. 
One of the most important aspects of the Turkish Fisheries 

program is to improve and extend the distribution of fresh :t'ish 
in the country. There is no doub.t that local consumption can 
be very much increased. 

~~er capita fish consumption in Turkey has remained at a 
very low level owing to the insufficiency of prouuction and the 
inadequacy of distribution and storage facilities. 'rhe fall in 
prices resul"bing from higher production,· accomp:mied by i~lprove­

ments in discribution and storl'lge, will lead to the increase 
of per capita consumption from 2.2 kg. per annum in 1963 to 

5.3 kg. in 1967."]/ These are the comments made by the State 
Planning Org;anization in 1963. It is true that per capita 
consumption of :t'ish is still very low in our country. But the 

situa:(;ion has improved since 19:;4. lJuring "Ghat year and the 

following years, be:t'ore cold storage I'acilities of the ivieat and 

.l!'ish Uffice have reached their full capacity, I'ish was only 

rarely available in many inland cities 

1/ p.156,."First Five Year Development Plan", 

State Planning Organization", Ankara, 1963. 
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because of the inadequate transport facilities and people had 

therefore not yet learned to appreciate fish as part of their 

daily diet. '.che first step towards increased fish consumption 
in such places was to make good, fresh fish available at reason 

able prices. 

Since the ice-making plants of the Meat and Fish Of'fice 

were already under operation and making ice available in the 

most important fish collection centers, thus making big scale 

distribution of fresh fish possible, it was felt that it was 
.,' __ ,e """<, •. " 

the proper time to initiate the planning of such a distribution 

At that time, most ofl:;he iced fish were tranEp orted in 

bast baskets which were covered with a piece of sack cloth. 

These oaskets were not returned but sold together with the fish 

The baskets were usually of a poor quality, inaueqQate for the 

purpose and did not give the fish necessary protection. 

The choice would be between aluminum and wooden boxes, and ------,_ .. ,-, .. ""'-'","--" .. -., .. ,.,,.. ~,- ... ,-",'-,.,. .. - , . . . 
it is obvious that "the former was chosen be cause they had many 

a.dvantages. They last for years while 'che wooden boxes have 

a limited life and need rauch repair. .!;;ven though the aluminum 

boxes would COSe more initially, chey would be cheaper than 

the 'wooden boxes in ehe long run. 
Another important consideration was that the aluminum 

boxes were much lighter and a tl'Uck would be able to carry Ij 

or 20 percent more fish in them vh3.ll in wooo.en boxes. . Last, 

but not least, the aluminum boxes are very sanitnry and easy 

to clean, an a<i.v911tage that is not in the same degree possessed 

by the wooden boxes. 
The aluminum boxes are now replacing wooden boxes for 

distribution of fresh fish in Turkey, but it is not yet comp­

letely achieved .• 
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The transports in question are of two Kinds: land and sea. 
Land t~--;;sport:i.s either by insulated truck or insulated rail-
-----,--. _ -".- '"---_ .. '" ~-,,-.--- ,",'" . ~.... '.~ ,. 

v:ay v~. Sea transport is usually carrie a. OUlj by the transporlj 
boats of the Uffice as requirea. to collect the fish at the 

..• ,. ~ , .. , .. ,.c" ,.. , .. ", "-.-.,_, ,'-,.< "." ... 

production centers. 
,TrucKing has many practical advantages. Instead of having 

to bring ""Ghe fish in trucks fror~ the fish market toche rail­
way station, t':ansfer it to a railway car, transfer it again 
to a truck at the other end in order to bring it to the con­
sumers market, the insulated truck can take it directly from 
the fisherman to the retailer. thus saving expensive and in­
j'urious handling and,tiJlle. Howev:cr, this was not so easy to 
decide upon if we take into consideration other facts. For 
example, the information about the route from Istanbul to Anka­
ra makes the fact clear that the railways charge ohly 2011. per 
ton from Hgydarpa9a to Ankara railway station while trucking 
from Istanbul to Ankara would cost 50-55 TL,' 

Another possible railway route, is that from Samsun to 
S1vas and Kayseri. But here also the costs of bringing che 
fish from the sea and to the station count heavily. There are 
two good roads between Samsun and, Kayseri. One goes through 
Amasya, Tokat, and S1vas and the other through Qorum, Yozgat 
and K1rgehir. All these towns, therefore,are supplied by the 
trucks, but the only one connected with a railway is S1vas. 
This is a good example of the fact that the road ne'twork covers 
the fishing centers as well as the consuming centers much 
better than the railway network. 
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In the light of these and furth~r .®alyses, Meatand"Fish 
~.. ----"""" .. 

Office_3et~E!~~~~~:_ii?,m§key,§~Qt1:JothraiJ.way and. truck 
t::~Il~!l0rtation wh~"cJ;1;p:r'oved toge quite successfuL 

Further, they considered it necessary to divide the 
__ ._. ___ • "-'-'_"'" ' •• _ ••• _ e __ • __ "'.,. __ • _. _ • ' ' 

country into zones to establish a natural marketing area for 
each fish producing center. 'J:he reason for this may be explai-

-ned by"an exal1ple: If Ankara should get its main fish supply 
from Istanbul, surpluses of fish would occur in Zonguldak and 
Sinop, while fish would be scarce in the western part of the 
country, which is naturally supplied from Istanbul. fhe 
Ankara market, in other words, is needed as an outlet for the 
supplies of the ~onguldak-Sinop Area. Along such lines of 
thought, they prepared a plan described below. 

The Pl~_coYQ:r:'~_Q,i.~t~i"!)ut.i.9,nfrorr; 6 mai;;'- fish colle cting 
',,--".""~'- .,,-.~ , , - , -"'~".,,~~ 

centers: Istanbul, Trabzon, Samsun, Sinop, Zonguldak, and -.- ""-"~"''''- ,,' .. ,,', .. -" .-, ~ , 

Iskenderun. According to this plan, Istanbul d.istributes to_ 
Edirne;"iirklareli, Izmit, AdapazarJ., Bolu, Ankara, Bilecik, 
Eski/il~h:i.r, Ktit~y~, Af'yon, Konya, .o;lazJ.g, Diyarbaku, Mara/il; 

M~.r_~~n, ,Malatya, Bursa, Adana, Tekirdag,(ltg. Further infor­
mation ab9~ distribution zones of other centers are seen 
in Appendix B. 

Fish \' cribution in each zone is dire cted from the main 
cooli~gplant of the zone. When fish may be scarce in one 
zone'whileabUndaIl.t in~other, there will be neea for close 

-
cooperation between the zones. Such cooperation is established 
through direct contact between the zone managements but it is 

closely supervised by the Head. Office for IilaximllJllefficienCll' 
TheHe'ad"oJfic~ i's also resoonsible for ciirecting all aV'1il'1ble 
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trucks to places where unusual abundance may occur, and to 
re-arrangEr"the"route s iii' such emergcncie s. 
'----Be side s the ci tie s mentioned in the Pl~, the trucks 
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would pass. throu~ a number of to\'JIlS and larger villaGes an<l 
th-ey"~~uld deliver a part of their load at every place where 

supplies might be 'needed • .!Il: .. ~y"e!7 ,;lajor town andI'0ad center 
arrangemeni;s,fJ..r's.,pJ.anned,to be macJ.e with local merchants to act -.. - .. ~, .. ~-,,,.,,--, ' . 

as agents 1,n thEl13urrounding areas. ouch transports outside 
the ~ain route would be too small to justify l3pecial trucks, 

and the agents should maKe individual arrangements for such 

tranl3ports. 

In every pla91?_where fish are going 'to be marketed, 
'----~-~,--.~'~' .. --" . . , 

arrangements are to be made with local dealers to provide 

suitable shops for retailing. Such shops should have an in­

'siiiated - :tl.ot nece13sarily refrige'-ated - room to store fish 

from day to day, and the shops should meet the requirements of 

such sani tory regulations that maY be in force at. any time. 

So far we have discussed the distribution of fresh fish. 

The situation differs when we consider the frozen fish. 

Most of the fish which are frozen in Turkey are exported. 

Less attempts have yet been made to uistribute frozen fish 

within the country. The consQ.';lers :lre not used to eat frozen 

fish and in many areas do not eat fish at all. There are no 

distribution facilities, and the retail shops are not equipped 

for dealing in frozen goods. The narket is therefore not yet 

ready for the introduction of frozen fish anel there are reClsons 

to--emphasize the necessity of careful preperations of the marke 

before distribution of frozen fish can be. successfully ini~iat 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK, lsTANBUL 

The retail shops will have to be provided with suitable low 
temperature storage rooms, display counters, etc. 

PAGE 40 

Frozen fish must be regarded as a substitute for fresh 
fish and will, therefore, hardly be in demand on a market 
where the consumer is unused to any fish at all. Thus, marke­
ting of frozen fish in Turkey should not be started until the 
fre sh fish distribution system has been successfully establishe • 
In the meantime, frozen fish should continue to be exported as 
at present. 

- TransPort Boats - The Office operates 8 fish transport 
boats: 3 of 100 tons, 2 of 60 tons, 1 of 40 tons, and 2 of 20 
tons. (These are nominal tons and the boats will only hold 
about half of this tonnage of fresh fish iced in boxes.) 

The holds are all insulaced ¥Iith 10 to 15 cm. expanded 
cork and covered on the inside with sheets of aluminum. 'J:hey 
are of sanitory construction, well-suited for fish transport. 

Only the biggest of the boats' are designed for the low 
temperatures necessary to carry frozen fish, but the smaller 
ones, designed for keeping temperatures as low as _60 e at 
evaporating temperatures of _180 e, are likely to have such a 
margin that they can keep the cold in frozen fish for a short 
period (2 to 3 days). 

These boats were originally intended for transporting 
fish supplies from the smaller fishing villases to the collec­
tion centers, but as mentioned before, 'the bulk of the fish is 
actually landed a few centers, from which there are good 
communication to the hinterland. 
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C. Organized Institutions of Cold Storage of Fish 
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So far, we have covered how the cold storage operations 

for fish are carried out. While (liscussing then, we have 

covered a lot of facts about J:l,;t Balik Kurumu - State l.1eat and 

Fish Office (EBK). Now let us deal with the remaining facts 

about the Meat and Fish Office (MFO) , especially the facts 

explaining hoVi it was established cmd. why. 'rhen I will d.iscuss 

the operations of other institutions dealing with the cold 

storage of fish. 

1. State Meat and .lfish Oft'ice (MFO) 

To deal wi;;;h all the problems that are co nne cted with the 

development of fisheries in Turkey, the orgmization Meat and 

Fish Office, alreacty referred to, was set up in 1952. 
The objec-tive of the Office is expressed clearly in the 

Decree No. 871. This decree explains the functions of the 

industry, the duties of the management and the conditions of 

personnel. In conformit.-y with the rliinistry of Commerce, this 

Oft'ice has almost unlimited control over all the meat and t'ish 

industr.1. A close examination of the decree inuicates that 

this control is more over some areas and less on ochers. 

According to the decree, the H',:adquarcers is ~n Ankara. :J.he 

aim of the Office is to regulate and coordinate the lUeat and 

:t'ish business and to de:J.l with the production, trad.e of' meat 

and fish. In order "Go pre vide lihis the Office is enGit~1ed to: 
a) Buy, sell, and export livestock and fish. 

b) Buy, sell, and export all the industrial and natural 

pro6.uce of livestock 3Ilcl fish 
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c) Spend every effort, and escablish any industrial, 
commercial and agricultural organization in order to 
improve and develop the kinds of fish and cattle. 

d) Establish slaughter-houses or any organization to 
fulfill the aims in letters a, b, and C. 

e) If needed, organize sales by a decision of the Minist 
• of Con~erce in order to eliminate price fluctuations 

in the meat and fish markets. 
f) To open credits within the limits of the regulations 

established by the Ministry of CO!lllllerce to the public 
institutions and to private enterprises which will 
be fixed by a decision of the Cabinet for any opera­
tion in the field of production, co!lllllerce and indus­
try of fish and livestock. 

In order to promote fisheries, this organization has done 
much to increase production by supplying fishing gears and 
equipment to the fishermen on long-term credits. Further, cold 
stores and freezing chambers have been constructed at the major 
landing centers, as discussed above, and an appropriate trans­
port ~stem has been arranged between the centers of production 
and those of consumption. Twine, enE:ines, machinery for the 
fishing industry have been and are being supplied. In addition 
to the cold stores mentioned above, SOme 50 refrigerated and 
insulated trucks of about 5 tons eGch, some 70 railway vans 
and e refrigerated transport vessels are oivued by the meat and 
fish Office and made available for the transport of fish to 

domestic and foreign markets. 1/ 

1/ Indere, R~fk~, MFa 

I 
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Efforts are made to improve and encourage the activities 

of fisheries cooperatives. 

In order to utilize the inedible specie s of fish and 

consumption surpluses, two fish-meal nnd oil factories have 

been set up by the Office, and a third with a processing capa­

city of 100 tons of fish per day was established in 1956. Fish 

canning factories are also projected by this organization. 

The purpose is to utilize the abunuant species which are sui­

table for canning, and to make private enterprises more intere 

ted in this field. 

The manufacturing of twine for fishermen has also been 

made possible in 'furkey, md the MFO has set up a net-making 

plant to supply the fishermen with ready-made nets. 

Great importance is attended to developing research work 

in fisheries. A Research Center was set up in Istanbul by the 

MFO in order to encourage the study of fishery biolofcY, to 

improve gear and methods, and fish ha:iJ.dling and processing •. 

In order to ensure a long-term program of work at an academic 

level, the Hydrobiological Institute attached to the University 

of IS'canbul has undertaken research viork financed by the MFO. 

In audition, the Office has allocated for ohese purposes a 

177 - ton research vessel eQUipped with modern facilities, 2. 

Californi~type fishing boats of 83 G.R.T. each, and j smaller 

boats • . V 
Although it seems from the above information that the M~() 

works ade quately, in fact there are [;ome organiz avionnl and 

financial difficulties facing "he O~fice. These are mentioned 

1/ p. 274, "Fish Marke-cing in West3rn .l>urope since 19:::>0", 19:;J'/ 
- OE.8C. 
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in "the book, "Kamu !k"tisadi Tel?ebbuslerine Ai t Ozel Haporlar" , 

published by the Minisory of Finmce in 1';161. Although m311Y 

of these difficulties are being overcome now, still some are 

continuing to create problems for the h;W. 

'.1.'he MW was organizea. for 2 basic reasons: First, to be 

a revenue source; second, as a public insti"tutlon to ref',1l1a'Ce 

the market and help the industry. it was nov a revenue so urce. 

In regulating the market, it was halfway successful, moreover 

this was a factor why the Organization incurred losses. In 

order to regulate the market and not to let prices rise for the 

consumer, it was necessary to set the limits for maximum prices. 
The maximum prices set of me",t and fish products were first set 

by the loc al municipali tie s, then approved by the Mini stry. 

The setting of prices by local muniCipalities was considered 
good by the consumers, ,but it led the IilFO to incur losses. 

Since the selling prices are set by the Government, the losses 

should also be covered by the Government. 

Further information about the activities of the MFO is 

given in other parts of this thesis. 

2. Tutsat and Others 

Apart from the plants set up by the Government to develop 

the fisheries, there are a number of industrial concerns owned 

by private enterprise at the major :t'ishing centers. There are 

45 canning factories, 2 large and :1 number of cold stores and 

freezing stores, and salting, smoking, curing and caviar plants 

in the Bosphorus - Marmara Area. 1/ 

.Jj From the interview with K11kl$, Ylldlrlm, Head of Marketing 
Departmont in the Istanbul Union of COr:!merce. 
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Due to the unwillingness of the owners and manar'ers of 

these privately ovmed cold stores of fish in supplying the 

information about their firms, I will not be able to ciiscuss 

their operations thoroughly here. However, I thought that it 

will be good to give some facts about them. 

a) 'Tutsat Fisheries Corporation" 

"This is a privately owned comJ?any who has the biggest 

and the most modern cold storage facilities for fish in Turkey. 

They can preserve 2000 tons of fish J?er d~y in their cold 

stores. This is approximately 2 times more than the capacity 

of the M]'O - Be:;;ikta:;; Cold Store. The annual capacity is 

1000 tons. Our machines can freeze 100-150 tons of fish per 

day. The freezing period changes between 4 and 12 hours for 

various fish kinds. We have the machines available for 'quick 

freezing' at -45°C." 1/ Cl!he 1,;FO can free ze at not more than 

_250 0 because of tihe Slllaller c'-,pacity of their freezing 

machines) • 

"The aim of our firm", as statea by Mr. Doguin, "is to 

purchase fish, usually at the Istanbul Fish Market, and then 

to export them to the .l!iuropecm countries after 1'reezing in our 

cold stores." So they do not help the domestic market by 

distributing fish to the Anato li:m markets. They usually freeze 

and export bonito, mackerel, and tuna when available in large 

quanti ties. 
They also preserve other food products than fish in their 

cold stores on a commission basis ci.uring the seasons when pro­

duction of fish is not large. As also s-cated by Mr. Doguin, 

they don't have any marketing and cransportation problems since 

1/ From the interview with Doguin, Ruhi, Vice President -
Accountant of the "Tutsat Ball.k91.hk A.::;;." 
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they always have ready-buyers and the frigofiric trucks and 

insulated ships of the MFO are at their disposal for transpor­

tation. They also use the German and Bulgarian frigofiric 
trucks for tiansportation to the European countries. 

b) "Tansever Corporation" 

"Ali Tansever, owner of the 'Tansever A.O.' was the second 
one who esbablished cold stores of fish in Turkey, in 1940 

after a German, Somazzi", stated by Mr. Sonyo, an Italian, 

who is the marketing manager of 'Tansever Corporation'. 

Their facilities can freeze 40-50 tons of fish per day 

and the capacity of their cold stores is 1200 tons per day. 

This company is also in the export business mainly. Like 

"Tutsat", they freeze and export bonito, mackerel, and. tuna. 
But they also distribute to the domestic market to some excent 

(Approximately 10% of the exports). 

They don't have marketing and transportation problem 

either. "Before cold storage, our problem was the seasonality 

of the various fish kinds; but now, this problem has been 

eliminated by the introduction of cold storage f~cilities. We 

never pour the excess supply of fish back into the sea as we 
have done 30 years ago. Instead we put them in our cold stores 

and reserve for future demand." 1/ 

D. Price Analysis 

In dealing with fish prices, in general, it can be said 
........ , ... -

that neither the wholesale nor tho retail trade is SUbject to 

price control and prices fluctuate accordiIlg to SllJ?Jlly and 

demand. 

11 Sonyo, G.liI.,Sales Manager of the "Tansever '.r.A.U." 

I 



THESIS 
ROBERT COllEGE GRADUATE SCHOOL 

BEBEK, ISTANBUL PAGE 47 

However, cold _I:!_t(),rage helped a great deal in correcting 
--------"_.-_.--",._.--,_ ..... -----_ ... -_ ... -_. ' '-.- '- ... ' . '., 

these fluctuations by permitting the storing of excess supply 

of fish durine; pe ak seasons and then marketing them when there 

is a--short;gein proauction. This conclusion has been reached 

ffi-t1ie--followiIlg;"~y: As it is se-:m on Appen<iix .£) , first 

montly cost of living indices were converted int;o neVI inCtices 

by choosing lJlonths of October as the base month (=100). 'rhe 

reason to choose October as the base month was that it is the 

month of peak fish production in general. Then monthly average 

palamut (bonito) and uskumru (mackerel) prices were calculated 

from 1953 to 1965 by taking the average of daily prices for 

each month. The next step was to find price inciices for e3.ch 

month again taking Octoher as the base month. The last step 

was to find "deflated fish prices" bJ dividing price inciices 

by cost; of living indices. This Vias done in oraer to eliminate 

t;he influence of general. rise in prices on fish prices. '1'his 

helped a great deal in making aOi:;ual. comparisons among monGhly 

prices. 
As a result of these co.lculations, it became clear that 

price stability is observed to sane extent in fish prices a,'ber 

1961 in line "lith the increases in the cc"paciGies and numbers 

of cold storage faciliGies for 1ish. However, it should here­

by be stabeG. -chat it can never oe argued this was a complete 

sGability. 
In order -[;0 e:l\.1l1ain the situation more clearly, lett s see 

variations in averlge fish prices during each ;rear from 1953 

t.o 1965 from the following Gables: 



~ 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 

(I - Max. 
(II- Min. 
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TABLE 2 

Bonito Mackerel 
I II I II 

+117 -32 +42 -61 
+ 71 ;,.,43 +47 -12 
+ 10 ;;'69 +10 -51 
+ 32 ;;'60 +24 -13 
+103 ;;'21 + 5 -20 
+110 +41 
+143 +52 
+ 38 - 5 +35 
+ 54 +44 
+ 7 - 8 +26 - 4 
+ 10 - 3 +16 
+ 9 -16 + 6 - 5 
+ 10 - 2 +11 - .3 

deflated price - Base month's price) 
deflated price - Base month's price) 
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As can be seen from the above table, until the cold stor~ 
facilities of the Meat and Fish Office started to ope race at 
full capacity, there was no stability in fish prices. For 
example, in 1953 the difference between the maximum dsflated 
price and the deflated base month price (for bonito) was 117, 
in 1954 the same fivure decreased to'll, and in 1955 it even 
dropped to 10. However, this decreasing trend should not de­
ceive the reader, because it is in no wa.y at;tributable to cold 
storage but only to anple fish p~oduction during 1953-j5. 
Another example can be cited for mackorel prices: In 1954 i;he 
difference between the maximum deflClced price md the deflated 
base month price was 4~ but it dropped to 10 in 1955. 
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However, after 1961 there seems to be ample signs of 

stability in prices. .Il'or example, in 1962 the diff8rence bet­

ween maximum deflated price and the deflated base month price 

for bonito was 'I, and it incre3.se<i. to 10 in 1963. '.J.:he same 

figure was 9 in 1964 and again 10 in 1965. That is, the maxi­

mum chimge was .5 during these four years which strongly implies 

the stability achieved through the completion of cold storage 

facilities. Also,the differences between the minimum deflated 

prices and the deflated base month prices for the same period 

of time verify chis point. In 1962, the fi[-:ure was -8, in 

1963 it was -}, in 1964 it was -16, in 196;' it was -2. 'l'hat is 

there were no great fluctuations in these fiGures either. -,,'rom 

the same table, it can be observed that there is also a scabi­

lity for mackerel prices for the same years. 

In addition to the above verification of the result of 

stability achieved by the cold storage facilicies operating 

at full capacity after 1,:)61, anot.her evi<i.ence is found in the 

following table: 

TABLE 3 

Deviations from the Me an 

BONITO MACKEREL 

~ Mean I II Mean 1 II -
1953 90.5 123.7 - 2~.3 93· .5 48.'1 -54.j 
1954 113.9 ;'7.1 - ;'6.9 115.5 31.5 -27.5 
1':)55 69.2 40.8 - 38.2 77.4 3O.b -40.4 
19;'6 79.6 52.4 - ;'1.6 105.7 18 • .5 -18. 'I 
1957 145.4 5'I.b - 66.4 91 • .5 13.'/ -1503 
1958 164.6 45.4 - 46.6 119·9 9.1 -19.':) 
1959 17;'.0 68.0 - '/5.0 122.b 2,:).2 -22.d 
19bO 112.9 25.1 - 17.9 114.'1 20 • .5 -14.,/ 
1961 1.53.9 20.1 - .53.9 125.':) 1d.l -25.':) 
1962 97.6 9.4 - 15.() 1U7.0 18.4 -11.6 
196.5 1()3.8 6.2 - 6.8 106.2 9.d - 'I. c.. 
1904 95.1 13.9 - 11.1 1Ul.4 4.0 - 0.4 
1965 104.'1' 4 • .5 ... 6.'1 105.2 7.8 - ts.c.. 

(I - Max. deilated price - Mean of the year) 

(11- Min. deflated price - Mean of th e Year)· I 
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In the above table the deviations from the mean prices of 

maximum. and minlmum. prices are shovill. If this table is care­

fully analyzed, it becomes clear "hat ohere is a scability in 
bonito and mackerel after 1';16.1.. l!'Or eX8lllple, the difference 

between the mean price and the aeflateu maximum price for 

bon~to in 1';162 was 9.4, it was 6.2 in 1';163, in 1964 it was 1~.9 

and in 1965 it was 4.j which do not represent a great flucuu~ 
ation. During the S8llle period, the differences between the 

mean prices and the def13ted minimum. prices were as follows: 

in 1962 it was -15, in 1963 it was -6.8, in 1964 it was -11.1 

and finally in 1965 it was -6.7. That is,the maximum change 

during 1962-65 was 8.2. For mackerel prices, there is even 

a greater stability. For example, between the means of four 

years (1961-1965), the maximum change was 3.8. In the same 
period, the maximum change between the mean price and the def­

lated maximum price was 8.6 and the maximum change between 

the mean price and the deflated m,inimum price was 4.4. 

The conclusion to be derived from the above analysis is 

that a stability in fish prices, to a limited extent, has been 

achieved by the operation of cold storage facilities and by the 

improvement of administrative operations. 
It is seen, however, that there is not a significant re­

duction in prices. Because "the main aim in builuing up cold 

storage faciliGies is not to ci.ecrease fish prices but on the 

first hand to achieve a stability in 'chern and cre8.te time and 

place utilities which will impede the development of both do­

mestic and export markets." 1/ Furthermore, the sLabili ty can 

be maintained by the improvements in I.;he organization and by 

keeping the operation of cold storage facilities at full capa­

city as explained in the "Recommendations" chapter of this 

study. 

11 Indere, R~fk~, MFO 

~----------------~II 
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CHAPTER IV 

CONCLUSION 
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Beyond the price utility achieved by cold storage which 

I have men-vioned in "Price Analysis" heading, we should :1lso 

touch to the degree of place and Gime utili tie s achieved by 

cold storage of fish. 

_~~,I'_ccrpi~,a fish consumption in Turkey has remained. at a 
very low level owing to the insufficiency of prOduction andche 
inadequacy'-;f'-d:Lstri'but:Lon and svorage facilities. Fish was -

'oiiIyrareli.yavaflcible in many inland cities because of the in-
_ .• _" .. __ 'e._',,'.'~_.' . 

aae-quatEi'trali:sport l'acilities and people had cherefore not yet 

le-arned to appreciate fish as part of their daily elJ.et. '1.'he 

firsts-ceptowards increased fich consum;t;ion in such places 
.' r"'---~"'- .- ."-' ., ,- "-' .- .-

was to make good, fresh fish available at reasonable prices. 
,,' .- ".-.~ ,,~, .. ",- -

----.--siIlc~ most of the ice-making 1Jlimts of c;he jueat and -"ish 
- .. --".",--",~. ,'" .-" .. "' "- ' -

Office wer~ c\lready under operac ion 2Ild;wking ice avai lable 

in the most im;:)ortant fish collection centers, thus makinc ;)itj 

scaled:Lstribu~ion of fresh fish pObsible, i_~!l1,El felt that 

it_~~~.:~h"llropex_t_.i!!1e to initiate 'ehe planninG of such a di~ 

tribut:i"Qu., From a technical point of view, with the reserva-,-.. -~'-
tions made by the government, they vlOuld be able to serve their 

purpose. But nei the!:, their: supply of raw material nor the mar­

keting of their products has yet been fully organized. 
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In most parts of the country, the fishermen are still 
,---------'-.-~'.-.. ---'-... -' .. --- .. -
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marketing their small catches individually in the old-fashioned 
, 

way and the consumer's market is still doing without regular 
supplies of fish. 
-'~-"'The org,~mization of these aspects oftte matter is a huge 

task on which'~l;le Office will have to concentrate its efforts. 

And it is not ~'E;a1ly'QJ1,e. FacHit;i~s and equipment for 
. '.'--. ".-

Catching and for retailing'-ai:'e st,ill insufficient. The consu-

mers have not yet·be~~ educated t~"~nTIreciate fish as the 
~.- ~-

valuable fOQ,dit is and the Office does not yet cOlmr,and an 
->""" 

adequate/'staff with the necessary training and experience in 

the special field of fish handling. 

Although ':l,tmost care has been paid in distributing in 

best manner, fish distribution has not yet reached most of the 
i'ilI"ana':(;'owns"";'d even some cities. In other words, the spatial 

dimension of the fish market has not changed much. 

'IIlca'se of'time utility, there is the related, above-men­

tioned problem facing us that the Turkish consumers even have 

not yet been educated to appreciate fish as the valuable food. 

So it is meaningless to try to achieve time utility for a pro­

duct which"is not even appreciated during its season. However, 

Meat and Fish Office achieved time utility through its cold 

storage facilities and this helped 'vo some extent in 'the way 

to achieve price stability and price support. 
Price support is in most cases nothing more than direct 

relief to the fishing industry 2nd the major effort of the res­

ponsible Government agency should be to avoid the need for such 

relief. This can be done by giving the maximum encouragement 
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to the development of new outlets of fish and fish products at 

home and abro ad. Considerable expencii ture on the deve 10pr.1ent 
of markets can be justified if it avoids the need for direct; 

price supports. This may Gake the form of providing addhional 

facilities for handling and transporting fish and the financing 

of repre sent ati ve s in foreign markets. to deve.lop trade and to 
advise on the :t'orms and species of fish acceptable in such 
marke·~s. 

In some countries, the "deficiency payment" method of 

price supporG has proven satisfactory under certain circums­

tances. Under tLis method of support, the market is allowed. to 

drop to a level where all supplies are moved and the market is 

cleared. In the meantime, the fishermen will have been assured 

that, if their returns are too low, a deficiency payment v~ll 

be made to them based on their individual production. Under 
this method, maximum quantities would be caught and made 

available to consumers and the G9vernment would avoid actual 

entry into the trade, but it is a complicated administrative 

operation and requires detailed statistics of production by 

individuals. Also there was the d.anger that the merchants will 

not try to get the best possible price nor pay the fishermen 

all they can as they will tell the :risherman that he will get 

his money from the Government. 
But the idea of holding pool proved to be practical and 

successful so that the Government is still using this method 

to hold surplus fish during periods of peak production until 

such time as markets open up, or for sale during the p·riods 

of low seasonal production. 
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SUMiIlAHY OF CONCLUSIUNS .AIm H.lliCOlviliiENDATI01~S 

A. Conclusions 

1. 'l'he 1'isheries of Turkey, particularly those of the 
Bosphorus-Marmara area and of "Ghe Black i:)ea, are capable of 

substantial expansion and development. 
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2. The productive potential of the Iishermen, with the 

vessels and gear now un hand, together with the knowledge non. 

available and the facilities which have been sup,:lied, is, 
except for a shortage of refrigerated transport facilities, 

adequate to justifY immediate steps to exploit market oppor­
tunities so that existing facili.ties may be more fully utilized 

3. The greatest immediate need is for leadership to see 

that those things which can be d.one are done. 

4. This leadership must come largely, if not entirely, 

from Government sources, that is, the Meat and Fish Office. 

B. Reoommendations 
1. Initial encouragement should be given to the improve­

ment of existing boats and gear throt~h modification in d.esign 

and materials used to give added strength; adequate power units 

for the boats should be provided. 
2. If and when more suit;able boats and gear are proven, 

the introduction of such equipment should be encouraged with 

loans and, if necessary, subsidies. 

I 
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3. A concerted effort should be made to open up new 

markets for the fishery products of Turkey, both domestic and 

foreign, the first emphasis being placed on the export trade. 

4. A new distribution plan should be tested as soon as 

possible in order to achieve fresh fish distribution throughout 

the Bosphorus.:Marmara Area as a whole. 

5. First priority should be given to markets for fresh 

and iced fish, fo llowed by frozen, canned end salt ed fi sh. 

An effort should be made to produce a fish cake or fish ball 

which could be sold cheaply to the r.~ass of the population. 

Fish meal production should not make use of fish which can 

economically be made available as food directly. 

6. '.£!he number of demonstration plants which are suffici8n1r 
ly large to carr,y out actual commercial operavions in the dis­

tribution of fresh fish and the canning, smoking, salting and 

freezing of fish and fish products,should be increased. 

7. Distribution of frozen.i'ish on a large scale, is still 

premature in Turkey. However, if a suitable, very limiced 

market, such as a group of hospitals, military barracks or 

similar institutions, could be found, tlis will help the solu­

tion a great deal. 
8. Quality shOUld be proteci;ed by minimum standards, but 

such standards should not materially affect price. In other 

words, price stability should be ach~eved wichout any sacrifice 

in quality. 
9. The municipal and national authori tie s ana. the fish 

trade of Istanbul should jointly consider rehabilitation of 

the Istanbul market and the possibility of diverting the larger 

catches to an alternative location. For the impmvement of 
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Istanbul market, the Government should take the lead in 

arranging for joint discussions with the municipal authorities 

and the trade, and should have definite proposals to put for­

ward. This will require some further investigations and the 

study of the market and its price-making functions. 

10. Some form of price support is necessary in periods. 

when production exceeds demand. 
11. Further efforts are necessary to make the 'I'urkish 

people accustomed to eat fish and accept it as a necessary food. 

The se efforts should especialJJ"1:e directed towards inland villaces. 
Cold storage warehouses shoulu be constructed all around Turkey 

in order to keep fish unspoiled till the time of dis·cribution. 

A "cold storage chain" is necessary to achieve a successful 

distribu'~ion of fish under stable prices. 
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APPENDIX A 

REGULATIONS FOR THE HANDLING OF FRESH 
AND FROZEN FISH IN TURKEY 

Interpretation 

In these Regulations, unless the context otherwise 
requires, 
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(a) "Fish Inspection Service" means the office or staff 
of fish inspectors appointed by the ~urkish 
Government for the purpose of enforcing the 
Regulations; 

(b) "Premises" means any buiiding, or parts thereof, 

in which fish are handled, processed, stored or 
packed for shipment; 

(c) "Production Plant" has the same meaning as given 
under (b) "Premises"; 

(d) "Container" includes boxes or any other package 

used for packing, transporting or marketing of 
fish; baskets or tubs for unlo~rting fishing 
vessels; insulated and/or refrigeraGed shipping 

containers land 

Source: FAO Report, No: 282 
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(e) "Fillets" means the fleshy sides of the fish cut 
clean of head, vertabrae, fins and bones, with or 
without skin. 

Part 1. General 

Art.l. All fish that are landed in ~urkey and intended for 
human consumption shall be treated in accordance with 
these Regulations. If the Regulations provide for 
stricter requirements, they shall prevail. 

~he ]~sh inspection Service will be in charge of enfor­
cing the se Regulations. 

~remises, boats and vehicles used for storage, transport 
or treatment of fish must be approved ana recist:cred 
by the Inspection Service. The Inspection Service shall 
have unrestricted admittance to such premises, boats or 
vehicles, and is entitled to open containers and take 
samples. Approval of registered premises, boats or 
vehicles may be withdrawn by the Inspection Service when 
they no longer meet the requirements. 

Part 2. Fish Production Plants 

Art.2. Fish to be marketed fresh or frozen for human consump-
- tion may only be stored, handled, processed and packed 
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in and dispatched to market from a Fish Production Plant 
which is registered and approved as such by the Fish 
Inspection Service. 

To obtain such an approval the plant must be constructed 
and maintained in a sanitary condition and must meet 
the following requirements: 

(a) Floors must be of concrete or waterproof construc­
tion such as tiles, terrazzo, etc. They must have 
an even surface with slope of at least 1:100 toward 
ample drains. 

(b) Walls and ceilings must have an even inside surface 
which is easy to clean. The surface can be made of 
planed wood, concrete plaster, tiles, hard surface 
boards etc. Walls and. ceilings shall be kept in 

white color. Outside walls shall be kept in li[;11t 
color. 

(c) There must be ample lighting in the workine rooms. 
Windows shall be big and preferably placed at a high 
level. Electric lighting shall be not less th:m. 50 
Watt per each 10 square meter (when the bulbs are 
at a height of 2.5 to 3.0 meters from the floor). 

(d) There must be a suitable insulated (preferably 
refrigerated) room for storing ice in the plant or 
in the immediate vicinity of the plant. 

(e) There must be proper sanitary facilities for the 

workers of the plant. 

\ 
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Art.3. (a) In the plant there must be plenty of clean water 
available for cleaning purposes. 70 liters per 
minute will be regarded as ample for every ton to 
be handled per hour. In case of filleting an 
addition of 30% will be needed. Sea water may be 
used for cleaning floors only, if it is qQite clean 
and free from any contamination by sewage or an:y 

kind of offal. 

(b) The equipment in the plant (boxes, washing contain­
ers, tables etc.) must be made of non-corrosive 
metal or planed wood. If made of wood, tbey must 
be painted with a hard surface coating in white 
color. 

(0) Strict cleanliness must be observed in the plants. 
Working space and equipment must be washed after 
every working day. Waste fish and offal must be 
removed immediately. Workers must wear clean 

clothing. 

Part 3. Fishing boats 

Art.4. Fish holds in fishing boats shall be constructed in 
such a way that they are easy to clean and maintain in 

a sanitary condition. 

Grating shall be provided on the bottom of the holds. 
When the height of the hold exceeds 1.1 meters, the 
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hold shall be divided by removable wooden partitions, 
horizontally and vertically, into compartments not 
exceeding ~O em. each way. If the fish caught is 
bigger than 50 em. in leng'Gh, bigger compartments may 
be used to suit the size of the fish. l'he inside of 
the holds, partitions and other parts, which are in 
contact with the fish, must be made of properly planed 
and painted wood or equally good material (aluminum, 
etc.) • 

Instead of partitioning the hold, boxes as specified 
in Art. IU, may be used. 

Fish holds and fish boxes must be kept clean and free 
of odor ,'and washed thoroughly after each fishing trip, 
and chlorinated from time to time. 

Painting of the holds must be done with hard surLlce 
paint (with lacquer) and uhe holds must be repainted 
as frequently as ];he .Lnspe ction Service finds necessary 
and not less than once a year. 

Art. 5. All fish shall, as soon as they enter the boat, be bled 
by cutting the main blood vessel behind the gills, as 
close to the head as possible,and allowingi:;he blood 
to, drain off. 

The fish shall be gutted as soon as possible after 
ceeding. All the guts shall be removed carefully. 
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Exempt from the requirements of bleeding and gutting 
are the following fishes only: anchovy, mackerel, 
spaniSh mackerel, pilchard and hornfish. 

Immediately after gutting, the fish must be thorourhly 
washed, preferably in rurr~ing water. Special attention 
shall be paid to washing the gut cavity and to re,:loving 
completely every part of the guts blood etc. Fishes 
that are not gutted shall also be carefully washed. 

When completely clean, the fish shall be stowed in the 
compartments of the holds or in the boxes. Gutted fish 
shall be placed belly-down; ungu0ted, belly-up. 

If the fish are to remain in the boat for more than 6 
hours and the temperature is above lOoe, the fish must 
be iced by placing a layer of ice under and on top of 
the fish in each compartment or box. When the tempera­
ture is under oOe, care must be t;"ken to protect the 
fish against freezing and frost damages of the surface. 

Art.6. The fish must not be bruised, torn or crushed in any 
way. They must be introduced into and removed fror.l the 
holds in suitable containers. The use of hooks or forks 

is not allowed. 

Part 4. Transport to the Production Plants 

Art.7. During unloading and transport to the Production Plants, 
the fish must be properly protected against any kind of 
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contamination, as well as against sunshine, heat, frost, 

rain, etc. 

'fhe fish shall be transported to the Production Plant 

as quickly as llossible. All fish shall be transported 

in boxes, as specified in Art. 10. Returnable boxes 

must be cleaned thoroughly before being used afain, so 

that they are completely free of odor. In the boxes, 

the fish shall be placed evEllly, bellrdown (ungutted 

fish, belly-up). 1!he boxes shall be full without ex-. 

posing the fish to pressure '.'"hen one box is put on cop 

of another. During transports, all fish must be cooled 

with ice. 

When the fish boxes are placed on deck or on quqys, 

they must be covered for protection against the weather. 

Boats used for fish transports shall mset the require­

ments for fish holds in fishing boat s and, in addition, 

shduld preferably be insulated. 

Loading and unloading must be Qone in a careful manner. 

Part 5. Handling in Production Plant s 

Art.8. 'fhe fish must be treated in a careful and sanitary 

manner, so as to avoid any 

deterioration in quality. 

kind of contamination or 

They may not be placed on 

\ 
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the floor without containers. Fish that have been 
chilled must be treated in such a manner that they do 
not loose any of their cold. 

Hooks or forks are not allowed. 

If the fish are so fresh when delivered that they have 
not yet been gutted, gutting shall be done in the plant. 
After gucting they are washed carefully to remove any 
remains of guts, blood, e~c. The water is allowed to 
run 01'1' the fish before Ghey are packed. 

Art.9. If the fish are to be marketed fresh, they are packed 
in the transport boxes with plenty of ice. (Gutted 
fish belly-down, ungutted, belly-up). 

The fish must be packed in the boxes in such a way that 
there are layers of ice on the bottom and on top and 
along the wars of the boxes. 

If the fish appear to have been gutted too late or the 
gut cavities have not been properly cleaned, the fish 
shall not be accepted for marketing as fresh fish. 

Only one kind of fish m~ be packed in anyone box. 
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Art.10. Boxes for storing and transporting fresh fish shall be 
made of oarefully planed wood or better materials such 
as aluminum alloy, etc. The sizes of the boxes should 
preferably be 75 x 40 om. with a height of 24 cm., but 
in oases where this size mqy not be suitable, other 
sizes mqy be used, if they meet the following standards: 

One side: 
Other side: 
Depth: 

20, 40, 60, 80 em., and so on; 
25, 50, 75, 100 cm., and so on; 
8, 16, 24 or 32 cm. 

Boxes must be olean, 'and they must be washed every time 
they have been emptied. Metal boxes should preferably 
be cleaned with steam. 

Fish boxes shall have openings in the bottom of at 
least 1% of its total area. 

During transport, each box must be covered with a lid. 

Art.ll. When fish are dispatched shortly after packing, the 
distribution of the ice in the boxes should be as 

follows: 

On bottom 30% 
Along the sides and among the fish 30% 
Vn top 40% 



THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK, I:STANBUL PAGE66 

If the fish are stored for a considerable period before 
dispatch, so that some ice can be expected to melt and 
make refilling with ice necessary before shipment, a 
larger part of the ice should be placed on the bottom. 

Storing of fish before transport shall be done in 
insulated premises (preferably refrigerated at -1., to 
OOC). If it is necessary to add ice before shipment, 
this should be added on top only. Boxes should be 
labeled with the registered number of the plant and the 
date of packing. 

Part 6. Freezing and Filleting 

Art.12. Only such fish which have been caught within 24 hours 
and kept perfectly chilled can be accepted for freezing 
in order to be utilized for human consumption. 

The fish shall be cleaned completely, removing all 
traces of blood and guts, and washed carefully before 

freezing. 

Freezing and preparations for freezing may be done only 
in regi stered plant s. The free zing may be carrie d out 
by means of bringing the fish into con0act with cold 
surfaces (in contact freezebs) or by cold air blast 
(air freezers, freezing tunnels). Brine freezing will 
only be allowed in special cases. Freezing in rooms 
designed for storage will not be allowed. 
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The fish shall be packed and frozen in such a w~ that 
a temperature of -15°0., or lower, is obtained in the 
wannest part of the fish within not more than 16 hours. 
If the fish to be. frozen is so big that the shortest 
diameter in it·s section exceed.s 16 cm., the inspection 
Service can approve longer freezing time in special 
cases. fhe fish m~ not be taken out of the 1'ree"ers 
until the temperature at every point of it is _l~oC., 
or lower. ]'ish, exempt from the gutting, may be frozen 
ungutted. When fish are frozen whole, care shall be 
taken that their shape remains as clo::,e as possible to 
the natural one. Fish, which are frozen in a han~i.ng 
position, must hang straight (Le. not bent). J!'ish 
which are frozen without an approved water-tight 
wrapping, must be properly glazed by dipping them 
several times into - or spraying with - cooled (2 - 4o~) 
rresh water. The glazing must be renewed at suitaole 
1ntervlls during sGor",ge. The container or wrapping 
shall be marked with the registered number of the plant 
and the date of freezing. 

Art .13. Fish which has been frozen in accordance with the se 
Regulations shall be stored in a suitable insulated 
cold storage room at a temperature of -18°0., or lower. 

~he fish shall be stowed on a grating 10 cm. from the 
floor and not closer than 20 em. to a wall, Ghan 30 cm. 
to a cooling evaporator and than 30 cm. to the ceiling. 

\ 
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The room temperature may not fluctuate more than one 
degree below to one degree above the average and must 
at no time rise above ~18oC. The temperature in every 
storage room must be noted and recorded at le:lst twice 
every day and every plant that stores frozen fish is 
obliged to maintain in the plant at least one self­
registering thermometer to be installed according to 
Inspection Service's request. 

In oases where the fish are not packed in containers, 
only one kind of fish may be stored in one stack, :md 

there should be a distance of at least 25 cm. between 
stacks. 

No other goods (i.e. meat, fish, offal, etc.) may be 
stored at the same time in a storage room where fish 
frozen in accordance with the Regulations are being 
stored. Should such gOOQS be stored in ~he room at a 
time when no fish is being stored there, a complete 
cleaning and ohlorination of the room must be carried 
out before fish can be brought into the room. 

Art.14. When fish are frozen for marketing fresh or for free­
zing, the following rules must be observed. 

(a) Only fish which are handled strictly in accordance 
with Art.2 to 8 may be accepted for filleting. 
The fish must be filleted within 12 hours after 
they are caught. 
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(b) Fillets can be with or without skin. If there 
are large scales on the skin and the skin is not 
to be removed, the scales must be removed from 
the skin before filleting is done. 

(c) After filleting, each fillet must be cle aned by 
dipping in chilled, fresh clean water. Each 
fillet must be carefully examined. Bloodspots 
may not occur. 

Art.15. If the fillets are to be marketed fresh, they shall be 
packed with ice in boxes as specified in Art.lO. A 
layer of wood wool (Excelsior) or wood-shavings is put 
on the bottom of the box, and on top of that a layer 
of ice (about 50% of the ice needed). 'l'he ice is 
pressed down firmly and covered with sheets of parchment 
and the sides and ends of the boxes are also lined with 
parchment. The fillets are now put in the boxes and 
covered with parchment, ice 3Ild wood wool or wood­
shavings. The latter are also applied along the sides 
and the ends of the boxes, between the walls and the 
parchment sheets. The boxes are covered by lids. If 
the fillets are marketed vdthin 36 hours after packing, 
the wood wool, or wood-shavings, may be omitted, but 
the fillets must be covered vnth parchment and ice on 
top of it. If the boxes are not dispatched immediately 
after packing, they must be stored in an insulated and. 
preferably refirgerated (-1.5 to uoO) room and, if 
necessary ice must be added before dispatch. 
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Filleting may only be done in every clean working 
rooms. Workers touching the fillets after they are 
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.. cut (weighers, packers) must wear white coats during 
their work. They are obliged to observe strict 
cleanliness and they must wash their hands before 
starting work and after every interruption of the work. 

The rules in this article as well as those of articles 
14 and 16 shall also apply to fish, the flesh of which 
is cut in other ways than by filleting (slices, steo.ks, 
etc.) • 

Art .16. Fillets to be frozen must be introduced into the free zer 
not later than 4 hours after they are cut. The fillets 
must not be taken out of the freezer until the tempe­
rature is -180 e or lower in every part of them, but 
the fillets need to stay in the freezer may not e2'.ceed 
5 hours for packs which are 5 cm. thick, or thinner. 

Part 7. Transport and Distribution 

Art. 17 • Transport of fresh fish shall be accomplished as quickly 
as possible. The transport must be carded out in 

. clean containers or vehicles, which are pr0perly insu­
lated and have drainage for melted ice. The fish must 
be iced even though the transport container or vehicle 
is mechanically refrigerated and the ice must be ap~lied 
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so liberally that there is still plenty of ice le1't 
when the transport reaches its destination. 'J.'he tem­
perature in the transport shall be kept as near -1 to 
+loC. as possible and must not be allowed to drop below 
-1.50 C. ' 

If fresh fish are transported together with other goodS, 
care must be taken that fish containers and stovnng 
give the fish proper protection. 

Art.1S. Frozen fi sh must be transported in mechanically re1'­
rigerated containers and vehicles where the temperature 
is kept at the same level as during "he previous 
storage. Refrigeration by dr,y ice (solid carbon dioxide 
or eutectic mixtures, may only be pennii:;ted in special 
cases and when the arrangement is such that the fish 
are completely protected against damage or contamina­
tion from the dry ice or the eutectic solutions. 

Gratings shall be provided in the refrigerated transport 
on the floor, the walls and t;he ceiling, to allow air 
to circulate around the goods. 

During loading, and unloading, the transfer from one 
refrigerated room to the other must be carried out 
without delay and the goods must be protected against 
unfavorable weather (sunshine, rain, etc.) 
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Art.19. Fresh fish can only be offered for retail sale in shops 

which are approved and registered by the Fish Inspec­

tion Service. To obtain such an approval the shops 
•. must meet the following requirements: 

(a) the floors must have a hard and even surface, 

preferably of tiles or terrazzo with proper slope 
towards ample drains; 

(b) the walls and ceilings must have an even surfClce 

which is easy to clean, and which is light in 
color; 

(c) there must be an ample water supply for cleanin4!; 
purposes; 

(d) there must be a suitable, insulated room for 

storing iced fish from day to day. 

Art. 20. Frozen fish can only be offered for retail sale in 

shops which are approved and registered by the Fish 

Inspectj.on Service. To obtain such an approval the 

shops must meet the requirements of points (a), (b) 

and (c) in Article 19 and, in a~.dition, there must be 

an insulated and mechanically refrigerated storage room 

where a temperature of _180 e., or lower, can be main-

tained. 
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1. Mahalli Belediyeler ile i~tirakli tesisler 

PAGE 77 

2. 9ift rejimli odalar, hem Soguk Muhafaza hem de don­
mu~ Muhafaza olarak ya11~abilir. 

Oda sat1hlar1ndan; Kolonlar, So~utucu tinitelere geyi~ 
lar1 dU~Unulm~ olup, emtea istif koridorlar1 dikkat 
a11nmam1~t1r. 

M2. ye Stok Edilebilecek Mal Ag1rliklar1 

{

TaZe Ba11k 
Soguk Muhafaza Taze Et 

Teneke ile Umumi 
Sebze ve Meyve 

Donmu~ et 
Donmu~ Bal1k 

: 250 KgjM2 
: 100 11 " 

G1da: 1400" .. 
: 750" " 

: 750 .. 
:1000 .. 

.. .. 

koridor­
nazara . 

\ 



1953 Actual 
Prices 

January 200 
February N.A. 
March N.A. 
April 280 
May 230 
June 400 
July 190 
August 160 
September 120 
October 200 
November 150 
December 
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APPENDIX D 

BONITO (PALAMUT) 

Price Index Cost of Living 
(Base month= Index 
October) (Base iilon·ch= 

October) 

100 85 
95 

105 
140 92 
115 87 
200 92 

95 85 
80 85 
60 88 

100 100 
75 86 
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Deflated 
Price 
Index 

118 

152 
132 
217 
112 

94 
68 

100 
87 

Source: Computed on data provided by Meat and Fish Office and 
Istanbul Fish Market. 



1954 Actual 
Prices 

January 120 
February 200 
March 300 
April 240 
May 300 
June 350 
July 280 
August 150 
September 110 
October 195 
November 185 
December 150 

1955 

January 60 
February 65 
March 80 
April 50 
May 35 
June 50 
July 90 
August 120 
September 130 
October 120 
November 85 
December 100 
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Price Index Cost of Living 
(Base month= Index 
October) (Base month= 

October) 

62 87 
98 91 

153 89 
123 92 
153 94 
162 96 
143 99 

77 97 
56 98 

100 100 
95 101 
77 99 

50 95 
46 96 . 
66 97 
42 99 
30 98 
42 100 
75 103 

100 95 
108 98 
100 100 

70 97 
84 96 
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Deflated 
Price 
Index 

71 
107 
171 
134 
163 
169 
144 

79 
57 

100 
94 
78 

53 
48 
68 
42 
31 
42 
73 

105 
110 
100 

72 
87 

L-----------------~II 
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1956 Actual 
Prices 

January 100 
February 140 
March 100 
April 75 
May 35 
June 50 
July 100 
August 140 
September 85 
October 110 
November 80 
December 140 

1957 

January 250 
February 270 
March 275 
April 200 
May 250 
June 225 
July 200 
August 160 
September 125 
October 150 
November 120 
December 200 
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Price Index Cost of Living 
(Base month= Index 
October) (Base month= 

October) 

91 97 
127 11} 

91 111 
68 115 
32 113 
45 115 
91 112 

127 96 
77 88 

100 100 
72 110 

127 118 

166 88 
180 91 
183 90 
133 90 
166 93 
150 95 
133 97 
106 98 
116 .100 
100 100 
80 101 

133 101 
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Deflated 
. .Price 
Index 

94 
112 

82 
59 
28 
40 
81 

132 
87 

100 
65 
76 

189 
197 
203 
148 
1'78 
158 
137 
108 
116 
100 

79 
132 



1958 Actual 
Prices 

January 270 
February 300 
March 320 
April 300 
May 325 
June 350 
July 360 
August 280 
September 270 
October 180 
November 220 
December 230 

1959 

January 280 
February 300 
March 270 
April 280 
May 270 
June 250 
July 240 
August 190 
September lb5 
October 140 
November 150 
December 200 
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Price Index Co st of Li vine; 
(Base month= Index 
October) (Base month= 

October) 

141 87 
166 90 
172 90 
166 90 
1'/4 90 
194 93 
200 95 
155 96 
141 97 
100 100 
122 103 
127 105 

200 88 
214 88 
193 90 
200 89 
193 89 
178 93 
171 97 
128 97 
124 99 
100 100 
107 100 
144 101 
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Deflated 
Price 
Index 

162 
184 
191 
184 
1'33 
208 
210 
161 
145 
100 
118 
120 

227 
243 
214 
225 
217 
191 
1'/6 
132 . 
125 
100 
107 
143 



1960 Actual 
Prices 

January 260 
February 320 
March JOU 
April 3:50 
May 370 
June 310 
July 240 
August 300 
September 260 
Oc"tober 250 
November 240 
December 280 

1961 

January 265 
February 320 
March 340 
April 550 
May 560 
June 35u 
July 320 
August 350 
Sept;ember 2b5 
October 230 
November 260 
December 510 
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Price Index Cost of Living 
(Base month= Index 
October) (Base mon"th= 

October) 

104 104 
1~8 103 
1~0 105 
152 105 
148 107 
124 106 

96 101 
120 101 
104 luO 
100 100 

98 99 
112 101 

115 9tl 
158 100 
147 101 
152 102 
1,6 101 
152 luO 
158 98 
1'+3 96 11, 98 
lUO 100 
115 101 
134 101 
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Deflated 
Price 
Index 

100 
1~4 
114 
126 
b8 
117 

95 
119 
104 
lOU 

9'1 
111 

11'1 
138 
145 
149 
15'+ 
1,2 
141 
1'+9 
11'1 
100 
112 
1,5,5 



1902 Actual 
prices 

January 270 
February 350 
March 360 
April 370 
May 350 
June 380 
July 390 
August 325 
September 355 
October 360 
November 350 
December 360 

1963 

January 365 
February 360 
March 360 
April 350 
May 380 
June 400 
July 390 
August 350 
Seotember 380 
October 350 
November 360 
December 380 
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Price Index Cost of .Living 
Ceiise month= Index 
October) (Base month= 

October) 

75 97 
97 98 

100 100 
103 100 

97 101 
106 102 
108 101 
90 98 
98 97 

100 100 
97 101 

100 103 

104 97 
103 99 
103 102 
100 103 
108 105 
114 103 
111 101 
100 101 
108 100 
100 100 
103 102 
108 102 
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lleIlateo. 
Price 
Index 

77 
99 

100 
103 

96 
104 
107 

92 
101 
100 

96 
.97 

107 
104 
101 

97 
103 
110 
110 

99 
108 
100 
101 
106 



1964 Actual 
Prices 

January 265 
February 270 
March 255 
April 270 
May 285 
June 245 
July 280 
August 300 
September 320 
October 300 
November 280 
December 310 

1965 

January 255 
February 255 
March 265 
April 275 
May 270 
June 260 
July 265 
August 260 
September 245 
October 250 
November 275 
December 265 
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Price Index Cost of Living 
(Base month= Index 
October) (Base month= 

October) 

88 99 
90 100 
85 99 
90 100 
95 99 
81 97 
93 97 

100 96 
110 101 
100 100 

93 102 
110 103 

102 98 
102 95 
106 101 
110 101 
108 101 
104 99 
106 101 
104 99 

98 100 
100 100 
110 101 
106 103 
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Deflated 
Price 
Index 

88 
90 
86 
90 
96 
84 
96 

104 
109 
100 

91 
107 

104 
107 
105 
109 
107 
105 
105 
105 

98 
100 
1O';l 
103 
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MACKEREL (USKUMRU) 

1953 Aotual Prioe Index Co st of ;Living Deflated 
Prioes (Base month: Index Prioe 

Ootober) (Base month: Index 
Ootober) 

January 75 78 85 92 
February 90 84 95 88 
March 110 121 105 115 
April 45 47 92 52 
May 40 42 87 48 
June 35 36 92 39 
July 110 121 85 142 
August 90 84 85 99 
September 100 106 88 120 
October 95 100 100 100 
November 105 110 86 128 
December 90 84 87 97 

Source: Computed on data provided by Meat and Fish Office and 
Istanbul Fish Market. 

J 



1954 Actual 
Prices 

January 190 
February 125 
March 190 
April 155 
May 125 
June 155 
July 185 
August 150 
September 195 
October 150 
November 165 
December 190 

1955 

January 145 
l!'ebruary 130 
March 75 
April 70 
May 60 
June 55 
July 70 
August 100 
September 145 
October 140 
November 150 
December 130 
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Price Index Gost of Living 
(Base month= Index 
October) (Base month= 

October) 

128 87 
83 91 

128 89 
103 92 

83 94 
103 <,;)6 
123 99 
100 97 
130 98 
100 100 
110 101 
128 99 

103 95 
93 96 
53 97 
50 99 
44 98 
37 .LOO 
50 103 
71 95 

103 98 
100 100 
107 97 

93 96 
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Deflated 
Price 
Index 

147 
91 
1~ 
112 
88 

10'/ 
124 
103 
.L32 
100 
109 
129 

108 
97 

. 55 
51 
45 
37 
49 
75 

105 
100 
110 

97 



1956 Actual 
Prices 

January 300 
February 260 
March 325 
April 330 
May 285 
June 250 
July 290 
August 260 
September 250 
October 250 
November 300 
December 29U 

1'j57 

January 24-5 
.l!'ebruary 300 
March 300 
April 245 
May 250 
June 320 
J"uly 250 
August 235 
September 285 
October 320 
l~ovember 310 
December 300 
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Price Index Cost of Living 
(Base mcinth= Index 
October) (Base month= 

October) 

120 97 
104 113 
130 111 
132 115 
114- 113 
100 115 
116 112 
104- 96 
100 88 
lUO 100 
12u 110 
116 118 

76 88 
'jj 91 
93 90 
76 90 
78 93 

100 95 
78 97 
76 98 
89 100 

100 100 
96 101 
93 101 
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Deflated 
Price 
Index 

124-
92 

117 
11:-
101 

87 
lU4 
1U8 
114 
lUO 
109 

98 

86 
102 
103 

84-
84-

105 
80 
76 
89 

100 
95 
92 



1958 Actual 
Prices 

January 270 
February 245 
March 265 
April 300 
May 315 
June 300 
July 335 
August 275 
September 265 
October 250 
November 275 
December 300 

1959 

January 240 
February 270 
March 330 
April 250 
May 320 
June 280 
July 270 
August 280 
September 300 
October 240 
November 300 
December 250 
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Price Index 
(Base ljlonth= 

Cost of Living 
Index 

October) (Base month= 
October) 

108 87 
98 90 

106 90 
120 90 
126 90 
120 93 
134 95 
110 96 
106 97 
100 100 
110 103 
120 105 

100 88 
113 88 
137 90 
104 89 
133 89 
116 93 
113 97 
116 97 
125 ·99 
100 100 
125 100 
104 101 
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Deflated 
Price 
Index 

124 
109 
118 
133 
140 
129 
141 
115 
109 
100 
107 
114 

113 
128 
152 
117 
149 
125 
116 
120 
126 
100 
125 
103 



1960 Actual 
Prices 

January 245 
February 210 
March 270 
April 285 
May 270 
June 245 
July 220 
August 210 
September 250 
October 200 
November 210 
December 220 

1961 

January 250 
February 270 
March 300 
April 310 
May 280 
June 270 
July 250 
August 260 
September 250 
October· 210 
November 270 
December 260 
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Price Index Cost of Living 
(Base month= Index 
October) (Base month= 

October) 

122 104 
105 103 
135 105 
142 105 
135 107 
122 106 
110 101 
105 101 
125 100 
100 100 
105 99 
110 101 

119 98 
128 100 
142 101 
147 102 
133 101 
128 100 
119 98 
123 96 
119 98 
100 100 
128 101 
123 101 

PAGE 89 

Deflated 
Price 
Index 

117 
102 
129 
135 
126 
115 
109 
104. 
125 
100 
106 
109 

121 
128 
140 
144 
131 
128 
121 
128 
121 
100 
127 
122 

I 



1962 Actual 
Prices 

January 300 February 285 March 290 
April 320 
May 330 June 340 July 320 
August 350 
September 345 
October 300 
November 310 
December 310 

1963 

January 250 
February 265 
March 275 
April 300 
May 260 
June 275 
July 280 
August 265 
September 250 
October 250 
November 280 
December 275 
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Price Index Cost of Living 
(Base month= Index 
October) (Base month= 

October) 

100 97 
95 98 
96 100 

106 100 
110 101 
113 102 
106 101 
116 98 
115 97 
100 100 
103 101 
106 103 

100 97 
106 99 
110 102 
120 103 
104 105 
110 103 
112 101 
106 101 
100 100 
100 100 
112 102 
110 102 
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Deflated 
Price 
Index 

126 
97 
96 

106 
109 
111 
105 
118 
119 
100 
102 
103 

103 
107 
108 
11b 

99 
107 
111 
105 
100 
100 
110 
108 



1964 Actual 
Prices 

January 270 
February 280 
March 280 
April 275 
May 285 
June 265 
July 260 
August 27') 
September 260 
October 270 
November 280 
December 27') 

1965 

January 285 
February 240 
March 260 
April JOO 
May 2'75 
June 270 
July 280 
August 285 
September 27') 
October 260 
November 280 
December 285 
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Price Index Cost of Living 
(Base month= Index 
October) (Base month= 

October) 

100 99 
10,3 100 
10,3 99 
102 100 
105 99 

98 97 
96 97 

102 96 
96 101. 

100 100 
103 102 
102 103 

109 98 
93 95 

100 101 
11,) 101 
106 101 
103 99 
107 101 
109 9'3 
106 100 
100 100 
107 101 
109 103 
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Deflated 
Price 
Index 

101 
103 
104 
102 
106 
101 

99 
106 

95 
lUO 
101 

99 

111 
9'( 
'39 

113 
105 
104 
.l06 
110 
106 
100 
.L06 
106 
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