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THE PRESERVATION OF FISHERY PRODUCTS FOR FOOD.

By UHAULES H. STEVENtiON

INTRODUCTION.

Methods of preservation are of constantly increasing importance to the prosperity
of the fisheries-more so, perhaps, than to any other food-supplying industry. In
agriculture, cereals are cured sufficiently iu the open air to keep for indefinite periods;
vegetables and fruits with proper care will generally remain in edible condition 101lg
enough to reach distant markets, and some will last until the following season; the
domestic animals intended for food may be transported alive to the place of marketing
and there slanghtered; but, under ordinary conditions, fishery products are subject
to rapid putrefaction after removal from the water.

It is now a generally accepted.opinion that all putrefaction is cansed by the devel
opment of living organisms known generally as bacteria or putrefactive germs, this
theory being announced first ill 1837 by the German physiologist, Theodore Schwaun.
I. Putrefaction," says Oohn, "begins as soon as bacteria, even in the smallest numbers,
are introduced, and progresses in direct proportion to their multiplication." In living
animals there is a tendency to counteract the development of these germs, and main
taining marine animals alive is the simplest form of preservation, although rarely the
most economical. After life is extinct, heat, moisture, and air are all more or less neces
sary to the development of bacteria, and it is principally by removing one or all of
these factors that preservation is accomplished. This gives us three principal'
methods of preserving' dead fish, viz: Refrigeration, which diminishes the heat; desic
cation or drying, which decreases the moisture; and canning, which separates the
preserved product from the air. Another method of great importauce is the applica
tion of antiseptics, such as salt, vinegar, ete., this process being known generally as
pickling. Other forms of preservation, the most important of which is smoking, par
take of the characteristics of the precerlingwith the addition of further treatment
for the purpose of flavoring. These six processes, viz, preserving alive, refrigeration,
desiccation, canning, pickling, and smoking, include practically ali the general
methods of preserving fishery foods.

The qualities of tIJeoriginal products, however, are so varied and subject tosuch
delicate influences that a process well adapted to the preservation of one article may
be impracticable or deleterious when applied to another, even of the same class.
Thusit would not do to refrigerate salmon, herring, and oysters in the same manner;
nor is the process of salting codfish, halibut, herring, and swordfish the same, The
manner of preservation also differs according to the market for which the article is
intended. Oodfish destined for the New England market would not be suitable-for the
Gulf States, and that for the West Indies and Brazilian trades requires still different
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treatment. Therefore, in this report the general method of each form of preservation
is first noted, and then its particular process of application to each species and for
each of the principal markets is described. It should be remembered, however, that
the excellence of any particular product does not arise wholly from the special mode
of preservation, but from care and attention in the process, guided by experience and
close observation. No matter what process is employed, careful treatment during all
the various stages is of fundamental importance, and without it no first- class article
will be produced. A serious difficulty with which the fishery trade has to contend is the
competition with products of careless or indifferent preservation. In too many cases
superior quality of the product is sacrificed entirely to cheapness of production, and
preparers who desire to maintain a high standard suffer from the resulting competition
and frequently are compelled to cheapen their own process or retire from the business.

In few countries has 'greater attention been given to the preparation of fishery
food. products than in the United States. In the various international expositions our
exhibits of this class have excited favorable comment because of the. great variety and
excellence of the products and the neat and convenient forms in which they are pre
pared for sale. The large representation of foreign nationalities in the United States
has probably been a factor in increasing the number of our methods of preparing
marine foods. People immigrating to America and devoting their time to handling
fishery products naturally make use of the ideas and methods in vogue in their native
countries. The smoking of haddock and some other species was introduced in this
way by Scotchmen; the Chinese on the Pacific coast and in Louisiana prepare fish,
shrimp, etc., by methods similar to those practiced in the Orient, and the preparation of
sturgeon products was first begun here by natives of Germany and adjacent countries.
The congregation of people of foreign birth in our coast cities also tends to increase
the list of fishery products; a small local sale for certain articles developing among
those people, the trade gradually extends until such articles become of recognized
importance in the food markets. There are, however, many additional methods of
preserving marine food products that could be employed advantageously to meet the
wants of new markets. Numerous products higbly valued in Europe and Asia are
never utilized here, although abundant in the United States waters; and a large part
of our fishery resources are undeveloped through a failure to appreciate and follow the
foreign methods of preservation. Herring, for instance, is one of the most abundant
species of :fishon the United States coast, being very frequently obtainable in much
larger quantities than the fishermen make use of, yet the United States imports
annually over $2,000,000 worth of herring products.

The purpose of this paper is not to instruct the various :fishery preparators in the
methods of their particular trade, but rather to present the chief processes employed,
and thus enable those who are interested to compare the different methods. The
author has carefully consulted the fishery literature and has freely availed himself of
the data contained therein, yet he has avoided giving a description without actual
knowledge of the present processes or inquiry from persons familiar therewith. But
no care or labor can wholly avoid mistakes, and as the plan of this work embraces a
great variety of subjects concerning which much difference of opinion and practice
exists among fishermen and marketmen it is altogether likely that it will be somewhat
open to criticism, but it is hoped that the errors will not be so numerous or so-gross
as to materially impair its utility.
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PRESERVING FISHERY PRODUCTS ALIVE.
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In some foreign conntries, especially in Germany, a large portion of the fresh
water fish and some salt-water species are supplied to the markets alive. The Iive-flsh
trade in China is very extensive, the fish being peddled about the cities and villages
in buckets of water, and those not sold are returned to inclosures of water for fnture
sale. In the United States, however, live fish represent an inconsiderable portion of
the trade. A few of the New York market fishermen take their catch of cod, sea bass,
and blackfish into port alive by means of well-smacks, and some of the shore fisher
men at points along the coast or on the interior waters retain their fish for a few days
in live-cars or live-boxes; but the quantity of fish sold alive in this country is indeed
very small. However, lobsters, crabs, oysters, clams, terrapin, and turtles are sold
alive, and unless in that condition are not generally considered marketable as fresh,
except in the case of shucked oysters and clams.

When practicable, this is one of the most satisfactory methods of· marketing
marine foods, not only because of the superior quali~yof the product, but also because
it avoids costly processes of preservation. There is no general or uniform process
employed for keeping the animals, each species receiving such treatment as it particu
larly requires. Fish and lobsters are kept alive in large inclosures 01' in well-smacks
and live-boxes, while oysters, clams, terrapin, and turtles ordinarily require little care,
unless they are to be held a considerable length of time.

INCLOSED WATER AREAS.

When whitefish were abundant in Lake St. Olair and Detroit River, a practice
prevailed of building inclosures one-eighth to one-half acre or more in extent, conform
ing to the shore, for retaining the fish during October and November for sale during'
the early winter. These pens were usually built of 2-inch by 6·inch hard-wood piles
driven into the bottom and projecting above the surface, with about i-inch space
between the piles to allow the water to freely pass through the area. A platform
with a barred entrance was arranged at one side to facilitate the handling of the seine
and the admission of the fish into the pen, or this was accomplished by having a gate
hinged to a mudsill at the bottom and with the upper part about a foot above the
surface of the water and inclined at au angle of about 45°. The gate was opened by
pushing it beneath the surface, when the fish might be easily emptied from the seine
into the pond. The ponds were usually emptied before the end of December, the fish
being removed from the inclosure as the market demand required. The introduction of
freezing and the increasing' scarcity of whitefish in Lake St. Clair led to the abandon
ment of these ponds about 1888. Whitefish are still preserved alive in net inclosures
in Lake Erie, but this is principally for the pu~pose of obtaining eggs for use in arti
ficial propagation.

At Port Huron, in 1881, Messrs. Friichtnicht & Neilson, of Sandusky, Ohio,
constructed a large pen for retaining sturgeon alive. This inclosure covered an area
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of about one-fourth acre, and was made by driving 2-inch by 12-inch hard-wood
timbers into the ground about 2 inches apart on three sides of the pen, the beach
forming the fourth side. The cost approximated $5,000. At one time the pen con
tained as many as 6,500 sturgeon. The fish were nsually not fed at all, even though
retained four or five months, and little depreciation occurred either in weight or
quality. Feeding them on corn was attempted, but they did not appear to require
it. The sturgeon were caught for removal',by means of a short seine having a chain
on the bottom. They had a tendency to burrow, and it was sometimes difficult to
catch one even when there were a hundred or more in the pen. The business was
highly successful until the decreasing supply of these fish caused its abandonment
about 1887.

At several other points on the Great Lakes there were inclosures for retaining
sturgeon, and at some of them a regular practice prevailed of feeding the fish on corn.
In the fisheries of North and South Oarolina it was formerly customary to provide
pens in which sturgeon were confined until a sufficient number had been accumulated
for a "killing." Some fishermen whose operations were less extensive, however, did
not resort to building a pen, but would merely pass a rope through the lower jaw of
each fish and fasten the other end to some convenient fixture.

The trap fishermen of Rhode Island have large pounds, made of twine, and some
times 60 feet square and 30 feet deep, in which scup and other fish are held for two or
three mouths. Sometimes 12,000 barrels of fish are there held for a month or two.
The trap fishermen of other localities sometimes have a similar contrivance on the
back of each trap net, in which a few barrels of fish may be held for several weeks.

Quantities of striped bass and perch were formerly kept alive for a week or more in
southern Delaware by inclosing them in pens built of pine logs along the river banks.

On the coast of Maine there are several inclosed coves or ponds for confining
Iobaters several months, if necessary, the principal ones being at Vinal Haven, South
port, House Island, South Pond, Prospect Harbor, and Friendship. Their form and
adaptability depend on the coastal formation. Tbe first one was established at Vinal
Haven, in Penobscot Bay, in 1875, by Messrs. Johnson & Young, of Boston, and that
is yet the largest and most successful on the coast. It is the small end of a cove
covering about 500 acres, communicating with the sea through a 150-foot channel, in
which the tidal range is about 10 feet and the depth from 30 to 180 feet, averaging
about 90 feet. The inclosure devoted to lobsters covers about 9 acres, and is separated
from the large cove by a natural shoal surmounted by a stout wire fence about 200 feet
long. Its bottom is of soft grayish mud and the water ranges from 10 to GO feet in depth.
It bas a capacity for about 300,000 lobsters, but a smaller quantity usually does better.
The capacity of the other ponds or coves ranges from 25,000 to 200,000 lobsters.

The lobsters are deposited in the inclosures when the condition of the market
warrants aud are held for a higher price. They are fed quite regularly on cheap fresh
fish of various kinds, principally split hake, hake heads, small cod, herring, flounders,
bream, etc. Fat herring are not desirable for lobster food, as practical experience has
shown that they cause the lobsters to decrease in weight. For the same reason, when
using hake, it is well to remove the livers, as they are rather too oily. .The quantity
of food required depeuds largely on the temperature of the water, since lobsters do
not eat as freely in cold water as in that of a higher temperature. The food should be
well scattered over the pond, as throwing it in heaps causes the lobsters to congregate
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in large numbers, resulting in their biting and injuring each other in their contests
for food. If not fed regularly it is quite difficult to keep the lobsters in the inclosure,
but when properly supplied they seem contented and improve both in appearance and
weight; yet it is not generally profitable to feed them for an increase in weight alone,
the profit coming from the ability to place them on the market when the prices are
the highest. In catching them seines, pots, or beam trawls are employed. The latter
are usuaUy 12 feet across, with 18·inch runners. If properly attended, the mortality
is small and the lobsters improve in weight and condition. It is estimated that in
November, 1898, there were 700,000 lobsters retained in the ponds or inclosures in
Maine.

At several of the fishery ports along the Gulf of Mexico there are small inclosures
for retaining green turtle and terrapin. These are usually 400 or 500 square feet
in area, and are made by driving rough poles into the ground near the shore, where
the water is 6 or 8 feet deep at low tide, connecting and bracing them by nailing a
strip along the line near the top, the poles being 1 or 2 inches from each other and
sufficiently long to project a few feet above the surface of the water. For convenience
in handling the turtle these pens are generally constructed adjacent to the landing pier
leading to a market house. The turtle are placed in the pen and removed therefrom
by means of a block and tackle attached to a swinging arm. They are generally fed on
algre, fish, etc., until it is desirable to market them, when they are placed in boxes,
barrels, or otherwise secured, and shipped without further care.

WELL-SMACKS,

Well- smacks were introduced in England in 1712, being first used at Harwich,
where 12 were in operation as early as 1720, but the idea seems to have originated
with the Dutch fishermen many years before. According to Dr. Fuller's" History of
Berwick," well-smacks were used in carrying live salmon from Berwick to London
prior to 1740, those vessels being of about 40 tons burden each.

Previous to the general use of ice on vessels, which began about 1840, most of the
New England market vessels, especially those in the halibut fishery, were constructed
with a well in the hold, in which the fish were retained alive until delivered at the
fishing port. The use of well-smacks, or welled-smacks, in the halibut fishery began
at New London, Ooun., and Greenport, N. Y., about 1820, and by 1840 the fishery had
extended to Georges Bank. Before the employment of these vessels the halibut
fisbery was prosecuted only during' cold weather, the fish being- carried in bulk in the
hold.

The first well- smack at 0:loucester was built in 1835 and was designed to carry
about 12,000 pounds of halibut. The fish were caught by means of hand lines and
were handled very carefully, being placed in the well immediately on removal from the
water. Those dying- before reaching market, through injuries or otherwise, were sold
at about one-fourth the price of live halibut, On account of the greater convenience of
using ice and the general adoption of trawl lines in the halibut fishery the well-smacka
have been entirely superseded by tight-bottomed vessels.

Formerly nearly all fishing vessels running' to the New York market duriug cold
weather were constructed with wells. But the dwindling of the market cod fishery
from that port, due to competition WIth Boston and other New England points having
the benefit of the trade with drying establishments, has led to a large decrease in the
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number of vessels engaged, and during recent years there have been only eight or ten
vessels which dnring the winter and spring take their catch of cod, sea bass, and
blackfish into Fulton Market alive. Well- smacks have been employed also in the red
snapper fisheries of Key West and Pensacola, but they are being discarded, it being
found more satisfactory to ice the fish than to keep them alive. The lobster trade
along the New England coast still uses a number of well-smacks, and, in some of them
steam has superseded the use of sails as a motive power.

The well in which the fish or lobsters are placed is situa.tedamidships at the
bottom of the hold, extending from just forward of the main hatch nearly to the
mainmast, and occupying about one-third oftbe length of the vessel. It is formed by
two stout, water-tight bulkheads at either end, 4 or 5 feet high and about 5 inches
thick, extending from keelson to deck and entirely across the vessel. Midway
between these is usually another bulkhead, which assists in supporting the deck and
divides the well into two compartments: Leading from the well to the deck is a funnel
curb, about 2~ feet wide by 8 feet long at its upper end and 4 feet long at its lower
end. The well has neither keelson nor ceiling, and the frames are usually the same
distance apart as elsewhere in the vessel, but on some smacks they are twice as far
apart, in order to permit the water to circulate freely and to facilitate dipping the fish
from the well. About 300 auger-holes are bored in the bottom planking of the well,
through which the sea water freely enters, and it is kept in circulation and constantly
renewed by the motion of the boat. On the lobster smacks the auger-holes are gener
ally 2 inches in diameter, whereas those on fish smacks are more frequently 1 inch.
The vessels range from 12 to 60 tons and those using sails are either schooner or sloop
rigged, though more frequently of the former type.

On the British coast it number of" dry-well" smacks, having an artificial circula
tion of water, are employed. In some of these there is a series of one or more lengths
of perforated supply pipes arranged near the bottom of the well and connected at
one end to a circulating pump operated by the main engine if on a steamer, or by a
donkey engine or otherwise if on a sailing vessel, a two-way cock being OIl the pipes
outside the well, The pipes, being at the bottom of the well, cause a continual circu
lation of water in an upward direction and thoroughly aerate the water as well as
cause all the scum and refuse to rise to the top, whence, along with the used water, it
escapes back into the Sell through several bell-mouthed overflow pipes, the lower ends
of which pass through the vessel's bottom and are mounted so as to incline aft from the
top, and thus allow the force from the forward movement of the vessel to suck them
clear. The aeration of the water can thus be kept under perfect control and the well
be readily emptied' of water by pumping when it is desired to remove the fish.

The well-smacks running cod, sea bass, and tantog to the New York market,
which fish off Sandy Hook and Long Island shore, have capacity for 8,000 to 20,000
pounds of fish each, depending on the time of the year and the length of the trip.
Hand lines are employed for the most part and the fish are placed in the well as soon
as taken from the water, the hook being earefully removed. Each vessel generally
carries a small quantity of ice, with which to preserve such fish as may die, as well
as the snrplns that can not be placed in the well, this ice being carried in peus at
either end of the well. The cod when caught in no great, depth of water Jive in the
well, under ordinary conditions, a week or more, but the sea bass and tautog are not
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so hardy and do not keep much more than half that long. The length of time which
the cod will live depends also on the time they have been kept on the trawls, in case
that form of' apparatus is used. On arrival at .Fulton Market the fish are removed
from the well with long-handled dip nets, and placed in wooden cars, which are kept
floating in thedock. For a,description of these cars see next page..:

Lobster smacks are employed mainly along the coast of Maine and Massachusetts,
but there are a few at New York, Greenport, and New London. Up to a few years
ago vessels of this type were used in bringing- lobsters from Nova Scotia, but at present
those shipments are made usually in barrels on regular commercial steamers. The
lobster smacks are mostly old vessels which were formerly employed in the live-fish
trade before icing became the general practice j but many fine vessels are now coming
into use, and at Portland, Maine, four steamers are engaged in this trade. About 60
well-smacks are now employed in transporting lobsters along the coast, running to
Rockland, Portland, Boston, New London, New York, etc. Their capacity ranges from
3,000 to 16,000 lobsters, with an average of about 9,000 during cold weather and about
two-thirds or half that number when the weather is warm, The loss ill transit is
small, rarely amounting to 2 per cent, unless the' weather is calm or the loaded smack
remains in still water very long, when the lobsters nse up the air held in solution' by
the water and smother. These vessels are not so extensively employed as a few years
ago, on account of the competition with steamer and railroad transportation, but they
are yet an important factor in connection with the lobster trade.

The well-smacks un til recently employed in the Gulf of Mexico red- snapper fishery
were of the same type as those in use onthe New Eug'land coast, indeed most of them
were designed for the New England fisheries. At Key West a number of smaller sail
craft, known locally as "smackees," are provided with wells. These boats average
about 25 feet long, 8 feet wide, and 4 or 5 feet deep, with sharp bottom, the deep draft
being necessary in order to submerge the hull sufficiently for the water to cover the
fish in the well, which occupies about a quarter of the boat's length measured on the
keel.

On account of the great depth from which red snappers and groupers lire as a
rule obtained, considerable difficulty was at first experienced in keeping them alive,
the pressure of the water being so much less in the wells than at a depth of several
fathoms that the air bladder would become greatly distended and the fish float belly
up. To overcome this the fishermen adopted a practice of puncturing the air bladder
as soon as the fish reaches the surface, forcing a hollow metal tube i·inch in diameter
into the side of the fish a little behind and just above the pectoral fin, thus relieving
the air bladder of its extreme buoyancy so that the fish may control its movements ,
in the well. Only those red snappers taken in less than 10 fathoms of water can be
snccessfully held in the wells for a week or two; if caught in more than 10 fathoms
tbey must be handled carefully, and if from over 20 fathoms they soon have a swollen
surface, the eyes protruding and the scales becoming loosened and standing erect.
For the purpose of holding the surplus fish when the well became overcrowded, some
01 the smack fishermen also carried two or three cars, about 8 feet long, 4 feet deep,
and 4 feet wide, so constructed that they could be taken apart and stowed below deck.
But, as before stated, the use of ice has almost entirely superseded the employment
of well-smacks in the red-snapper fishery.
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LIVE-CARS OR LIVE-BOXES.

The most usual method of keeping fishery products in captivity alive is by means
of live-cars or live-boxes, These are employed in the market fishery of New York,
the lobster fishery of the Xew England States, the catfish fishery of Louisiana, the
seine fishery of the-Gulf of Mexico, and in numerous other small fisheries along the
coast and on the interior waters. Ordinarily they are plain wooden boxes; with open
seams or numerous auger-holes to permit a free circulation of water and yet not so large
as to permitthe escape of the fish, their size and shape conforming to the requirements
of the fishes and the localities for which they are intended. The buoyancy of the
material entering into their construction keeps them at the surface of the water, with
little more than the upper portion exposed, this position being regulated if necessary
by attaching floats or weights, as the case may require. When it is desirable to move
them frequently from place to place they are made in tho form of skiff's.

.The live-cars employed at Fulton Market,New York City, for retaining cod, sea
bass, and tautog or blackfish brought in by the well-smacks, are of various sizes, but
generally about 18 feet long, 12 feet wide, and from 2 to 3 feet deep, the depth ·being
greater in the center than at the two ends. They are made of planking 1 inch thick
and 6 inches wide, nailed to a rectangular frame of joist, with spaces of 1 or 2 inches
between the planks to allow free circulation of water, and are without partitions on
the .inside and without barrels or other buoys. In the top of'each are two pairs 'of
doors, running the entire length of the car, but covering only about half the width,
and which may be fastened with a padlock. The cars are moored in the dock ~t the
rear of the market,and by means of tackle attached to the rear of each fish-house they
are raised occasionally and rested. on a platform or float running' the entire length of
Fulton Market, so that they may be cleaned and dried to prevent their becoming
water-logged. They cost about $24 each and have capacity for 3,000 or 4,000 pounds
of fish under ordinary conditions. No food is given the fish confined ill the cars and
the length of time during which they may be kept depends on the weather. If bottom
ice forms, the tautog may all die in one night, but the cod are qnite hardy. As soon as
the fish are removed from the ears they are killed, and being much fresher and firmer
they are sold at a higher price than that received for fish brought in packed in ice.
These cars are used also for holding lobsters and green turtle alive.

. At certain of the European fishing ports the retaining of Iive cod in floating cars
is quite extensive. From Holdsworth's "Sea Fisheries" is obtained the following
account of the business at Grimsby:

When the smaoksarrtve with their cargoes of live and dead fish at Grimsby, the cod in the well
I are taken out by means of long-handled landing nets, and are placed in wooden boxes or chests which

are kept floating in the dock; there the fish are stored till wauted for the market. These cod chests
are 7 feet long, 4 feet wide, and 2 feet deep; the bottom is made of stout battens placed a short distance
apart, so that the water penetrates freely to the interior, as it does also between the planks of which
the sides and ends are built up. The top is wholly planked over, except in the center, where there is an
oblong opening for putting in and taking out fish. This opening is closed by It cover when the chest is
in the water, Two ropes or chains are fixed in the ends of each chest for convenience in moving it about
and hoisting it out of the water. About 40 good-sized cod, or nearly 100 smaller ones, may be put into
one of these chests. and will live there without much deterioration for about a fortnight. There are
usually as many as 400 of these chests in the Grimsby fish-dock, sometlmes all in use aru] containing
from 15,000 to 20,000 live cod. Every day during the cod season a remarkahle scene is presented here,
and the same thing occurs at Harwich, although on a smaller scale, Grhnsby and Harwich being the
two ports where the live cod are stored, A certain number of fish being wanted for market, the
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salesmen make their preparations accordingly, and the codare taken out of the chests and killed. I
say killed, because the fish are not merely taken out of the water and allowed to die, but they are
dispatched in a very summary manner. A chest of cod is brought alongside an old hulk kept for the
purpose, and moored in the dock close to the market place; tackles from a couple of davits are then
hooked on to the handles, and the chest Is hoisted up till nearly clear of the water, which drains
through the bottom and leaves the tish dry, The cover is then talcen off, and a man gets into the
opening and takes out the fish, seizing them by the head and tail. As may be supposed, the commo
tion among 50 or 60 cod just out of the water is very great, anrl it is often a work of difficulty to get
a good hold of the fish; hut, one after another, they are lifted out anrl thrown up to the deck of the
hulk, when they come into the hands of another man, who acts as executioner; he gra8ps the fish
tightly behind tho head with his left hand, holds it firmly on the deck, and, giving a few heavy blows
on the nose with a short club, kills it at once.

It is sometimes as much as can be done to holc1 down a large and livoly fish on the slippery deck
while giving it the coup de grace ; hut the work is generally skillfully performed, and the dead fish
rapidly accumulate into a large heap, whence they are taken to the adjoining quay to be packed in
bulk in the railway trucks waiting close by to receive them. Each truck will hold about twelve
'score of good-sized fish, or a proportionately larger number of smaller ones. The fish thus kilied and
packed reached Billingsgate in time for the early market next morning, and are known in the trade
by the name of "live cod," the manuel' in which they are killed affecting the muscles of the fish in
some way that enables the crimping process to be carried out successfully some hours after the fish
have been taken out of the water. These cod command a high price, and are looked upou as essentially
"West End" fish. 'I'here is, of course, a great advantage gained by thus storing the cod alive, for not
only is the market more regularly supplied than would otherwise be -the case, owing to small catches
during bad weather, or delays from calms or adverse winds, but the fish themselves also come into the
hands of the fishmongers in a fresher state than almost any other kinds supplied to them.

In connection with its hatching operations at Woods Hole, Mass., the U. S. Fish
Commission retains live cod in cars, and for protection in stormy weather these are
sheltered in an inclosure. The method is as follows:

'I'he fish are taken with hand lines fished from the deck while the vessel is drifting in water from
10 to 40 fathoms deep. Those taken in the shoaler water are preferable to those coming from deep
water, :IS the change to the shallow cars in which they lire held at the station is less pronounced.
Great care is exercised in catching the fish, for when hastily hauled up from deep water they are very
liable to be "poke-blown"; that is, they have their stomachs turned inside out through the mouth.
When drawn in with moderate speed, they become adapted to the gradually diminishing pressure and
do not suffer inj nry, It is alsoimportant in unhooking the fish not to injure its mouth any more than
is absolutely necessary, as the wound caused by the hook frequently spreads and forma a large sore
and eventually kills the fish. All the vessels which collect cod for the station are provided with
wells, in which the fish are placed and held while in transit. When a vessel arrives at the station
with cod, the fish are immediately transferred with dip nets from the w\311 to live-cars 16 feet long,
6 feet wide, and 5 feet deep, which are constructed of wood and divided into two compartments by a
crosswise partition. As the fish obtained from smacks are paid for by the ponnd, it is customary to
weigh about 10 per cent of each load and estimate the total weight by the average of those weighed.
While being weighed, the ood are also counted, about 500 being put in each cal'. The cars are moored
in the middle of a pool or basin protected on all sides by a wharf; which breaks the force of the sea
in stormy weather lind affords a sheltered place for handling the fish and taking the eggs. Cod take
little or no food wheu spawning. The impounded brood fish arc often tempted with fresh fish and
with fresh and salted clams. (Heport U. S. Commissioner of Pis]1 and Ftsheries for 1897, pp. 200-201.)

In the catfish trade centered at Morgau City and Melville, La., very substantial
Iive-cars are used in transporting the catch from the fishing-grounds to the markets.
These are built ill the shape of a flat- bottomed skiff, sharp at each end, the sides, top,
and bottom being formed of slats, with space between each slat for the free circulation
of water. They range in length from 18 to ao feet and about 15 feet ill width. At each
end there is a water- tight compartment with about 40 gallons capacity, and byempty
ing or filling these compartments with water the buoyancy of the car may be regulated.
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.Since the cars are usually towed by steam tugs at a speed of 6 or 8 miles per
hour, the determination of the proper buoyancy at either end suitable for towing
requires considerable judgment and experience.

These cars are divided by a slat partition into two or more compartments, so
that the fish will not all crowd together. Their capacity is from 5 to 10 tons of fish,
dependent on the temperature and condition of the water. During warm weather, or
when there is cousiderable sediment in the water, the tugs usually carry ice in which
the fish are packed in preference to carrying them in the Iive- cars.

The ~shermen catching hogfish along the coasts of Virginia and North Carolina
usually transport them in live-cars to the marketing ports, and the same is true in a
number of other minor fisheries of the coast. In the sea bass and tautog fisheries
prosecuted on the southern coast of New England the fishermen occasionally use boat
shaped cars made of wood, sharp at both ends, with auger-holes in sides and bottom
and with top covered with hinged lid. A common size is5 feet long on top, 3 feet long
on the bottom, which is flat, and 2 feet wide on top at the middle.

. Live-boxes are generally employed in the eel fishery of Connecticut, Long Island,
and other places on the Atlantic coast, but these conform to no established shape or
size, suiting the convenience and needs of the individual fisherman. Several of the
catfish fishermen of Philadelphia retain their catch for several days or even weeks by
putting them in large boxes lined with tin, which are placed in their yards and kept
covered over, the water being changed frequently.

In this connection it may be well to describe the cars used in the Penobscot by the
United States Fish Commission ill transferring live salmon from the fishermen's weirs
to the retaining ponds, preparatory to stripping them of spawn for hatching purposes r

The car employed is made from the common dory, divided transversely into three compartments.
The central one, which is much the larger, is occnpied by the fish, and is smoothly lincd with thin
boards and covered with a net to prevent the fish jumping out or being lost by the car capsizing,
which sometimes occurs, while to guard them from fright and the rays of the sun a canvas cover is
drawn over all.

The first cars of this form constructed had iron gratings to separate the central from the for
ward and after compartments, the water being admitted through the forward and discharged through
the after compartment, but this was objectionable because the salmon were constantly seeking to
escape through the forward grating, and often injured themselves by rushing against it. Smooth
wooden gratings were afterwards used, and for many years cars were employed in which the
compartments were separated by tight board partitions, the openings for the circulation of water
communicating through the sides of the boat directly with the fish compartment, and being, of
course, grated. This was very satisfactory, but when it was found desirable and practicable to use
ice in transportation the forward.compartmenn became the ice room, and it was necessary to perforate
the partition again to admit the cold water to the fish. Finally, stout woolen blanket cloth was
substituted in the partitions, with eyelet holes wrought in to afford passage to the water. This is the
form now in use, in which the water is admitted through openings in the sides to the ice room,
from which it passes through the fish room to the after room, whence it is discharged. The car is
ballasted so that the rail is just above water, or, in case of an unusually large load of fish, a little
below it. All the openings communicating with the outside are controlled by slides, which can be
closed so as to let the cal' swim high and light when it is towed empty.

To avoid injury to the fish in transferring thcm to the cars, fine minnow dip nets, lined with
woolen flanuel of open texture, are used. The bow on which the net is hung is 22 inches in diameter,
and to secure a net of ample width three ordinary nets, 36 inches in depth, are cut open down one side
quite to the bottom, and then sewed together, giving thus three times the ordinary breadth without
increasing the depth.

The colleotion of salmon is begun each season usually from the 20th of May to the 1st of June,
but 8S the maximum temperature that the fish fresh from the weirs will-enduro is about 75° F., the
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temperatnre of the water through which the cars are towed must be taken into consideration, and
the collection uot be postponed nntil too late in the season. If the collection is prolonged, this
difficulty is obviated by using ice, as it has been found that by moderating the volume of water
passing through the car and introducing it all through the ice compartment it is possible to keep
a uniform temperature in the compartment in which the fish are held several degrees below that of the
water in the river, thereby insuring the safe transfer of the salmon. (Report U. S. Commissioner of
Fish and Fisheries for 1897, pp. 32-33.)

~be live-cars used by the lobster dealers on the New England coast are usually
substantially constructed, of large size, and divided into compartments. Those at
Portland, Me., are mostly 30 feet long, 12 feet wide, and 3 feet deep, with capacity for
2,000 to 3,000 lobsters. The framework consists of six rectangular frames, 6 feet apart,
to which are nailed boards 6 inches wide and 1 inch thick, forming the top, bottom, sides,
and ends, with spaces of 1 to 2 inches between the adjacent boards. The cars are
thus divided into five transverse compartments, each of which is provided with two
large doors entering from the top, one door on each side of the middle line of the car.
The cost of each approximates $60, andthey last four or five years. At Portland
there are about sixty of these cars, providing storage capacity for 150,000 live lobsters,
which may be retained for three or four weeks under favorable conditions.

The usual size of the lobster cars employed at Boston is 28 feet long, 14 feet Wide,
and 5 feet deep, divided into four compartments, each of which holds from 500 to 800
lobsters, according to the season. The compartments are separated froin each other
by vertical lathes, and each has two doors opening' from the top. Some dealers
omit two or three of the middle lathes in each partition between the compartments,
so that when the doors in the two middle ones are opened the light causes the active
and more healthy lobsters to scurry into the end compartments, where, huddled
closely together, they are more easily removed with a dip net. The weaker lobsters,
being less active, remain behind, and, thus separated from the stronger ones, may
be removed as desired. During the first year after its construction the buoyancy of its
material keeps the car afloat with the top slightly above the surface. But as it
becomes water-soaked it is necessary to buoy it, which is accomplished hy placing an
empty water-tight barrel within the car at each corner. Small marine ways are
usually built adjacent to the cars for convenience in raising them above the surface of
the water. The cars cost $90 each. They last about five years only, their period of
usefulness being shortened by the destructiveness of the teredo. There are 65 of
them in Boston, with an aggregate carrying capacity of about 170,000 lobsters.

At Friendship and Tremont, in Maine, lobsters are retained in cars constructed.
on a plan invented and patented by J. R. Burns, of Friendship, and differing from the
usual type in being divided horizontally into separate compartments, each about a
foot in height, thus preventing the lobsters from crowding and killing each other by
their own weight.. Each compartment is provided with convenient openings ~t the
sides, so that lobsters and food can be introduced as desired. The cars are about 35
feet long, 18 feet wide, and 6 feet deep, with capacity for 5,000 lobsters each.

In New York the market floats already described as being employed in connection
with the live-fish trade are also used for retaining lobsters. The aggregate storage
capacity of the floats at New York probably does not exceed 25,000 lobsters.

The cars used by the lobster fishermen of the New England coast are generally
much smaller and more rudely constructed than those of the dealers. It is desirable
to have them small, because of the convenience in removing" the lobsters by hoisting



348 BULLETIN or '1'HE UNITED S'fATES FISH COMMISSION.

the cars rather than by bailing; but some are so large that bailing is necessary. In,
general their capacity ranges from 100 to 1,000 lobsters, and entrance is made through
a door on the top. At Woods Hole, Mass., the cars are about 6 feet long, 4 feet wide,
and 3 feet deep. At No Man's Land, Mass., the average size is about 10 feet long, 5
feet wide, and 3 feet deep, and some of them are constructed for breaking the force of
the waves that beat against them, having the top and bottom converging toward the
ends, which are somewhat pointed. Old dories provided with a cover and with
numerous holes bored in the sides and bottom are frequently employed, but slat-work
boxes are the most common.

, While 'the size and form of the live cars or boxes are largely matters of local fancy
and convenience, it is important that they be of sufficient capacity to hold the lobsters
without crowding. In estimating the capacity of live-cars several modifying conditions
must be considered, such as the roughness of the water, temperature, shade, etc. In
localities where the water is still and quiet, fewer lobsters should be put in a ear of
definite size than in more exposed localities, because lobsters must have air as well as
water. When the water is still the air is quickly exhausted and agitation of the water
is necessary to replenish it. More lobsters can be carriedin a given space during cool
weather than when it is warm. The number that can profitably be put in a car depends
also on the length of time they will remain there. In general, 150 lobsters to each
100 cubic feet of space is most satisfactory, although sometimes 300 and even more
are placed in 100 cubic feet. In shallow cars a greater number of lobsters can be
carried per 1O0 cubic feet than in deep ones. When given sufficient room, lobsters
may be kept alive in these inclosures for several days or weeks, whileawaiting the
arrival of the market boat or while holding them for better prices. If the length
of the confinement extends beyond a week or two it is desirable to feed the lobsters,
otherwise they will eat each other. Any refuse fish which is not very oily is used
for food. It is not advisable to confine them in live cars and feed them for the pur
pose of increasing the weight, and unless they are being held for a better market
price the sooner they are removed from the car the better. The practice of plugging
the claws of lobsters has been almost entirely abandoned.

0YERLAND TRANSPORTATION OF LIVE FISH.

Live fish are rarely shipped overland in the United States for commercial pur
poses, owing to the expense and also to the difficulty in keeping the water properly

. aerated and at the right temperature; but in connection with its work of stocking
streams, ete., the United States Fish Oommission is almost constantly engaged in
work of that nature, adult fish as well as fry being carried in specially prepared tank
cars on trips that last sometimes a week or more. The best type of these cars is
described as follows in the report of the Commissioner for 1898:

The dimensions of ear No.3 as rebuilt are as follows: Length of body, 60 feet; total length from
end of platform to end of platform, 67 feet 10 inches; width, 9t feet; height from top of rail to top of
roof, 13 feet 8 inches. The frame of the car is so braced as to permit of' the two large doors in the
center extending from floor to roof. This feature very materially simplifies loading and unloading.
The interior of the car is finished in ash, and in one end is an office, an ice-box of It tons capacity,
and a pressure tank holding 500 gallons of water; at the other end are the boiler room and kitchen.
The boiler room is equipped with a 5-horsepower boiler, circulating water pump, and air and feed
pump. The tanks and cans used in transporting fish are carried in two compartments running ulong
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the sides of the ear between the office and boiler room, They are 30 feet long, 3 feet wide, and 25
inches deep. Under the ear, between the trucks, is a reservoir tank holding 600 gallons of water,
and from which water is pumped into the pressure tank near the office; it then passes from this tank
to the fish cans and tanks, and then back to the reservoir. In the middle of the car, over the com
partments referred to, are four berths and several lockers for the use of the crew. The office also
contains two berths, a writing desk, lind a typewriter. These cars are fully equipped with all modern
improvements in the way of brakes, couplers, signal whistles, etc., and have Pullman trucks and
33-inch Allen paper wheels. Wi th the large water cnpaclty provided, they are capable of carrying
much greater loads of fish than ever before. '

In transporting fresh- water species both water and air circulation are used, but
with salt-water species the salt water is usually kept aerated by circulation only as it
is not generally practicable to provide for a change of water.. When the temperature
is high, ice is sometimes packed about the transportation tanks to keep them cool,
and in extreme cases a can filled with ice is placed in the water. In this manner
marine species have been carried successfully for six days or more.

In the above-described cars the carrying capacity is to some extent sacrificed for
the comfort of the crew, since they live on the cars throughout the year. Also the
fish must not only reach their destination alive, but in It vigorous, healthy condition, so
that they may live and be used in reproducing. Neither of these conditions is essen
tial in transporting live fish to market,.consequently a greater carrying capacity could
be secured in cars designed especially for that trade.

A method of operating the ail" pump by means of the rotary motion of the car axles
was attempted on the U. S: Fish Commission transportation cars. The experiment
is thus described on page 241 of the report for 1897:

An arrangement was adopted to furnish power for the pump and an air-blower by means of a
friction wheel placed on the truck at one end of the car. This wheel was attached near one end to
the top of the trnck, so that it rested on the tread of the car wheel and was held there by two spiral
springs. When not in use it could be elevated above the ear wheel by a lever operated from
inside the car. Power was transmitted from the friction wheel hy means of a countershaft and
rubber belting. <'.I.'he friction wheel gave a great deal of trouble, however, as it was impossible to
make it strong enough to stand the wear to which it was subjected. As the action of the truck springs
while the car was in motion moved the truck frame up and down, sometimes 3 to 5 inches, the friction
wheel would be jolted out of position, and so uncortain was its operation that it could not be relied
upon, and the purup and blower had to be worked by hand.

As a general rule fish will carry best in water of a low temperature. Oold water
absorbs more air than warm; it also lessens the activity of the fish, causing them to
consume less oxygen, and it retards decomposition in the organic substances con
tained in the water and the consequent generation of noxious gases. The lowering
of the temperature therefore offers a threefold advantage. Whenever practicable the
fish should be kept in confinement without food for a day or two before being trans
ported, so that ther~ may be no danger of the 'water being made impure by excrements
of the fish.

In Europe considerable attention has been given to transporting fish alive.
Well-smacks are nsed in the North Sea fisheries prosecuted by Germany, Holland,
and England. Live cars are employed by many of the shore fishermen, and in many
of the fish-markets both fresh-water and marine species are kept alive in tanks. The
difficulty of keeping sea fish alive when natural salt water can not be obtained is met
by the use of artifieial salt water. But the most interesting feature of the European
fish marketing is the overland transportation of live fish.



350 BULLE'l'IN OJ!' THE UNITED STA'fES FISH COMMISSION.

In Germany fresh-water species are transported alive in barrels about three
fourths fnll of water, the quantity of fish to each barrel depending on the variety, the
length of the journey, and the season of the year. During the journey the water in
the barrel is in almost constant motion, presenting considerable surface to the air, so
that during a short distance sufficient oxygen is in this manner introduced into the
water. But if longer journeys are made air must be introduced, which is accom
plished by filling a sprinkler with water and squirting this water into the barrel with
considerable force from a short distance, or the water is agitated by a vertical paddle
wheel fastened on the upper part of the vessel and separated from the fish by a per
forated wall. Some of the barrels are provided with a tube running almost to the
bottom of the barrel, the lower end containing many openings, and through this tube
air is forced by means of a bellows on the outside. The last method is preferred, for
by its-use the barrel may be filled with water and fish, the carbonic acid is driven off,
and agitation of the water is avoided. In the manner above described fish can be
kept alive for a considerable period in a quantity of water weighing much less than
their combined weight.

In 1881 a company was organized in Germany for the wholesale transportation
of fresh salt-water fish from Ouxhaven, on the border of the North Sea, to Berlin, in
specially constructed cars. The form of car adopted was invented and patented in
Germany by Arno Gustav Pachaly, a Bohemian.

The following description is from the German letters patent dated March 20, 1880:

'I'he transporting vessel is a railroad car, which can be taken off the wheels, the walls of which
are double, the intervening space being filled with nonconductors of heat. Inside the car, and resting
on the double floor, there is a shallow tank of forged iron with a vaulted roof, in which is placed the
live fish with a quantity of fresh sea water. Along the inside walls of the car are shelves for storing
the dead fish, and ice-boxes attached to the ceiling serve to keep the air cool. With It view to supply
ing the live fish in the tank with the necessary oxygen, air is led by means of pipes from the top of
the car into the ice-boxes in which it is cooled and then by means of an air-pump it is forced into the
fish tank. This air-pump is connected by means of a belt with one of the axles of the car, so that
the necessary power may be obtained while the car is in motion, and in order to protect the fish from
suffocation during the stoppages the air pump is so arranged that it can be operated also by means of
a crank. To prevent violent motion of the water the air above the water in the tank is kept at a slight
pressure, this being regulated by a suitable escape valve in the roof of the tank.

SHIPPING LIVE LOBSTERS.

In shipping lobsters alive well-smacks are employed to a great extent where the
transportation is In large quantities from one part of the coast to another, but much
of the coastal shipments, as well as the great bulk of those overland, are madeIn
barrels. Flour barrels holding about 140 pounds, or sugar barrels with 185 pounds
capacity, are employed, in the bottoms of which several holes are bored to afford
drainage. In placing the lobsters in the barrels, each lobster is seized by the carapax,
the tail is bent up under the body, and it is placed in the barrel with the back upper
most, being packed quickly and snugly together, so that they can not move from the
position in which they are placed. Unless the weather is cold a long, narrow block of
ice, weighing from 20 to 40 pounds, is placed in the center, its length following the
axis of the barrel. On top of the lobsters a handful of seaweed is placed, and this is
covered with 5 to 20 pounds of crushed ice, and the whole is inclosed by sacking
secured under the upper hoop of the barrel. Packed in this way, the lobsters readily
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survive a trip lasting three or four days. Some dealers have tried separating the
lobsters from the ice, using for this purpose a long, narrow box, divided transversely
into three compartments, of which the middle is much the largest, and in this the
lobsters are placed, while the ice is put in the two smaller compartments; but lobsters
do better when in contact with the ice, the moisture appearing to be necessary for
their preservation.

The United States Fish Oommission has successfully carried live lobsters in its
transportation cars for distances upward of 3,000 miles. The method pursued is
thus described on pp. 243-244 of the report for 1897:

Large, mature lobsters, on long trips, are packed in seaweed in wooden trays about 6 inches high
and of It size convenient for handling. Strips of wood attached to the bottom of trays have open
spaces between them to allow air circulation. About 2 inches of seaweed are spread on the bottom
of the tray and the lobsters placed on it with their claws toward the outer ends, so that they can not
injure each other, and the trays are then filled with seaweed. They are packed in the refrigerator
compartments, and the temperature of the air is kept, if possible, at from 40° to 48° F. A supply of
salt water, filtered through cotton, is taken along, and the lobsters are sprinkled with it three or four
times a day, and they are also daily overhauled and repacked. If the desired temperature is main
tained, 50 to 60 per cent can be carried for five or six days.

Attempts have been made to ship live lobsters in sea water by having a water tank
with a series of shelves either communicating or separate, with supply and discharge
pipes connecting with the shelves, so that the lobsters on each shelf may he kept sup
plied with fresh sea water. This apparatus was intended especially for transporting
lobsters on shipboard to England, but it has not been used to any great extent.

The following article from the Canadian Gazette, of London, contains an account
of' the experiments with it:

The Canadian lobster has long been well known and appreciated in England, but only in its pre
served state, packed in the tins familiar to all housekeepers. A successful attempt has just been made
to import live lobsters from Canada, where they are abundant and cheap, to England, where they are
so dear as to render them a positive luxury. Many attempts have been made at different times to land
live Canadian lobsters in England, but none of them had proved successful, owing to various causes
too numerous to explain here. The idea was, however, too good, too tempting, to be definitely aban
doned, and experiments were constantly being made, though with but little success. Finally Messrs.
Arthur and Harold McGray instituted careful inquiries in the principal lobster districts, the result of
which led them to the conclusion that the methods adopted by previous shippers had been defective,
owing to their ignorance of the hubita and requirements of the lobster. These shippers had simply
placed the fish in large tubs, renewing the salt water at frequent intervals. This was clearly insuffi
cient, for the lobsters invariably died w,ithin 12 or 15 hours. Having concluded their inquiries and
carefully tabulated the information they had obtained, Messrs. McGray commenced to experiment
with a system entirely different, devised by themselves. This improved apparatus, which appears
simple in itself', is the outcome of patient observation and study of nhe habits of the lobster at various
points along the coast, It enables the crustaceans to continue while in transport an almost identical
mode of life to that led by them at the bottom of the sea. This system constituted the inventor's
secret, which we cannot-of course divulge at the present moment. They commenced with ten lobsters,
which they placed in their improved receptacle and contrived to keep them alive for 48 hours. This
was a decided improvement on the results previously obtained by other merchants. Thus encouraged,
they continued their experiments with successive series of lobsters. In the course of the summer of
1891 they succeeded III keeping them alive 5, 8, 11, 13, and nltimately 18 days. These experiments,
diversified by innumerable incidents, trials, failures, and partial successes, were conducted on board
a light-ship statioued on Barrington, with water always taken from the bay aud naturally of about
the-same temperature. An important point was thus establlshed......lobsters could be kept alive for 18
days 011 board It stationary ship,
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The question then arose, would similar lobsters live tho same length of time on board a ship
crossing the Atlantic, and in water constantly changing in temperature I Messrs. McGray were quite
.conviuoed that they would. They, therefore, arranged to ship 50 lobsters by the steamship Historian;
running from Halifax, Nova Scotia, to London direct. The passage was expected to occupy 14 days.
This was more than sufficient to thoroughly test the system, seeing that steamers are available which
make the passage in 10 days. The ship left Halifax at 8 a. m, on Thursday, December 10, Mr. Harold
McGray being on board to personally conduct the experiments. The lobsters were shipped under
rather unfavorable circumstances, they having then been out of water for 24 hours. The losses
during the voyage were as follows: On the first day 2 lobsters died; on the fifth day, 4; on the sixth
day, 1; on the seventh day, 3; on the eighth day, 1; 011 the ninth day, 1; on the twelfth day, 2.

The fifth clay a receptacle containing 15 lobsters was swept overboard during a southwest
hurricane. The first 2 deaths were due to the unsatisfactory condition of the fish when shipped; the
next 4 were killed by the rapid change in temperature during the passage across the Gulf stream; 2
died from injuries inflicted by larger and stronger ones, while the remainder died from some unknown
cause.

On leaving Halifax the temperature of the water was 44°, and this was maintained for 4 days.
On the banks of Newfoundland it varied from 45° to 48°, while, 011 arriving in the Gulf stream, it
suddenly rose to 65°. Mr. McGray was naturally anxious to ascertain the effect produced on the
crustaceans by this rapid rise in temperature. Four of them succumbed, as we have said; but the
rest remained ill good condition.

Strange to say, the cold air and the warm water exercise an equaUy fatal effect on these delicate
fish, accustomed to live in depths where the air never penetrates, and where the water never rises
above a certain temperature. Another curious point was that they traveled the entire distance
2,800 miles-without requiring anything in the shape of food. When at the bottom of the ocean they
eat fish, and when brought to the surface to be kept for a certain time they call be fed on oatmeal.
They would, of course, eat fish, but it has been fonnd that they fight for this food like hungry wolves,
biting and seriously injuring one another. To avoid all possible risk Mr. McGray decided to give
them nothing to eat and found that they still remained in good condition.

Up to the time of the arrival of the sbipment in the Victoria docks, at noon on December 26,
everything had come up to the expectations of the exporters. Unfortunately, however, they reached
London just at the time when, owing to the Christmas holidays, the markets were closed for 3 clays.
'I'hey had consequently to be kept on the ship for nearly 2 days, until the morning of Monday,
December 28, and the water in the dock had to be used iu the endeavor to keep them alive. That
dock water, helped by the fog, killed all but four. It will, however, be admitted that these quite
exceptional circumstances do not detract from the value of the experiment, as showing that live
lobsters can be brought to this country in a marketable state, and Mr. McGray is confident, from the
experience he has gained, that the next shipment will establish beyond doubt the feasibility of a
successful and profitable trade.

The practicability of the transport of live lobsters having been thus far demonstrated, 'the
promoters will later on arrange for the acquisition 9f a 15-lmot boat specially Jitted with the necessary
apparatus for the conveyance of live lobsters in large quantities across the Atlantic. This will enable
them to supply the markets of London and Paris with first-class lobsters delivered alive in those cities
at less than half the price now paid for English lobsters of equal quality.

Mr. Adolph Nielsen, fishery expert connected with the Newfoundland Eisheries
Commission, thus discusses the practicability of shipping live lobsters to Europe:

The exportation of lobsters alive to England and the European Continent is a matter which has
occupied my attention very much, and is worthy of the Fishery Commission's greatest attention,
because if it could be carried out successfully it would mean a large increase in the value of the

'lobster fishery. The greatest difficulties to be overcome in carrying lobsters alive' in large quantities
for a long distance is to prevent them from crowding together on top of each other if shipped in bulk,
in which way a large number of them suffocate, and to keep them alive for any length of time in hot
weather in the summer, especially in water of a high temperature. Several experiments havebeen
made in the United States with shipments of lobsters alive in the hot season in vessels bnilt for the
purpose, fitted out either with wells or after other plans, but as far as I am aware the attempt has not
yet been successful. 1 saw a few vears ago a steamer fltted out to carry lobsters alive from Nova
Scotia to the States. Shu had her hold divlded into compartments, which were intended to be filled
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with the live stock. Along the keelson was laid a pipe through which water forced in from the bow.
This pipe was furnished with a valve so that the water could be shut off and let in according to wish.
From this main supply pipe smaller perforated pipes were laid around the bottom of each compart
ment. The idea of this system was to obtain a strong current of water upwards, which it was thought
would keep the lobsters from crowding together on top of each other and smothering. I was informed
that this system worked well enough in a cold season, but noticed myself that it was condemned in
the summer months, and that the Iobsters were packed in boxes with ice and shipped away to the
States in this way in the same steamer, The difficulties in keeping the lobsters from crowding
together and smothering, and in keeping the water cold in a vessel while crossing the Atlantic, I think
could easily be overcome, and I even think it would be sufficient to bring the. temperature of the water
down while crossing the Gulf Stream in the summer months.

My plan would be to divide the hold of the vessel into compartments and have each compartment
again floored over with boards 3 to 4 inches apart through its whole height. These boards could be
put down and fustened according as the vessel wall loaded, and taken up accordlug all it was dis
charged. In this way the difficulty of keeping the lobsters from crowding on top of each other would
be overcome. The height of water in the compartments could be regulated according to wish while
loading or discharging. By meaus of refrigerators the temperature of the water could be brought·
down at a little expense whenever it was found too high. In this way lam of opinion that lobsters
could be kept alive in good condition for a considerable length of time. Steamers would be prefer
able to sailing vessels. The colleetion of lobsters could easily be arranged by having fixed stations
in a bay, at which the vessels could call and take in their cargoes, and I am sure there would not
be much trouble, nor would it take a long time to secure full loads when everything was well
arranged. * * * With the great demand and high prices paid for lobsters alive in England and
on the Continent, there is the best reason to anticipate that a large and profitable business could be
done in carrying these crustaceans across the Atlantic alive. When it can pay English people to send
their vessels up to the western coast of Norway, where tho lobsters are far from plentiful and where
only a limited quantity can be secured, and purchase there at It high figure and carry them alive to
Englaud every year, it is reasonable to presume that it would pay very much botter to ship them from
Newfoundland, where they can be secured in much larger quantities and at a very small cost, if the
difficulty in bringing them across the Atlantio alive can be overcome. (Report of Newfoundland
Fisheries Commission for 1890, pp. 54-56.)

While lobsters are generally shipped alive, yet some are first boiled and then
cooled and placed in barrels or boxes, and if the weather be warm some ice is added.
Boiling before shipment is applied to about one-eighth of the lobsters handled on the
United States coast. They are boiled in salt water in a covered box, to which steam
is admitted for 20 or 30 minutes, the temperature being about 2500 F. On removal
they are carefully folded and placed in piles like cord wood for cooling, when they are
packed in a manner similar to live lobsters. They will keep a week or longer when
well iced. Only live lobsters are boiled, for after death the muscles so relax that the
fibers become short and the meat crumbles, not having sufficient tenacity to hold
together, and the tail bends readily upon slight pressure. Lobsters that die before
being cooked are so much. loss, since they are not then suitable for food markets.

SHIPPING LIVE OYSTERS AND CLAMS.

While the great bulk of oysters and clams produced in this country are opened
before being marketed, yet there is an extensive trade in these mollusks in the shell,
not only at markets near the source of supply, but at points quite inland, and even in
foreign countries. When out of their native element, oysters and clams will ordinarily
live only a few days, and in order to retain them alive during shipment and in storage
prior to consumption it is necessary to keep them cool and to prevent the loss of liquor
from the shell. With care-they may be retained in this manner for months. Half' a
century ago it was customary with many families in Conuecticut and New York to lay

I!'. c. n., 1898-23
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in a supply of oysters every fall for use during the winter. Piled up in some cool
place, usually in the cellar, with the deep shell downwards and between layers of
seaweed, they would live sometimes for three or four months. At present during
cold weather it is not unusual for them to remain in bulk in the holds of vessels for
two or three weeks without great deterioration of quality, and they are at times kept
as long in the holds of the oyster scows in the New York market, or in the cellars of
other wholesale depots.

At several points along the Atlantic coast, and especially at Franklin City, Va.,
very convenient floats for storing oysters or clams are so arranged in the water adja
cent to the market-houses that they may be raised or lowered by means of windlasses.
The most convenient size of the floats is 20 or 25 feet long, 8 or 10 feet wide, and ~ or
3 feet deep, the sides and bottom being of strong slats. Four piles are driven into the
ground, two at each end of a float, and on these rest the windlasses for raising the
float when it is desirable to remove the oysters.

An interesting feature in connection with the marketing of oysters is practiced
in Oonnecticut, New. York, New Jersey, Virginia, and a few other localities, viz, the
"drinking" or "freshening" of oysters. The oysters are removed from the reefs or
planting-grounds and placed in floats or on private areas near the mouth of a small
stream of fresh water. Here they at once eject the mud and other impurities within
the shells and clinging to the edges of the mantle and gills, and imbibe a large
quantity of fresh water, improving the color of the flesh, making it a purer white and
bloating it into an appearance of fatness. From 10 to 36 hours is the usual length of
time the oysters remain in fresh water before being marketed. The same result is
accomplished in some places with the aid of platforms of rough planking set in the
river bank, on which oysters are thrown at high tide and are left bare by the receding
tide; a sluice-gate is then opened and fresh water is allowed to flow over them.

A more elaborate affair is constructed in the following manner: The shore or bank
is excavated and piles are driven until a floor can be laid at a suitable level below
high-water mark. A tight shed is built over this, and on one side a canal is dug, into
which a boat may run and its cargo be easily shoveled through large openings in the
side of the shed upon the floor within. As the tide recedes it leaves the oysters upon
the platform within the shed nearly bare, a depth of 8 or 10 inches of water being
retained by a footboard at the seaward end of the shed, By an arrangement of sluices
the fresh water is then admitted and the freshening begun, and the bulk of salt and
of fresh water can be so proportioned as to impart the degree of freshness desired. At
a height of 7 or 8 feet above the oyster platform or pen is another platform or garret
where barrels, baskets, boat gear, and other small property can be safely stowed.

When oysters are removed from bulk, and subjected to the varying conditions met
with in transportation, greater care must be taken, especially to prevent loss of the
liquor, and, secondarily, to maintain a moderately low temperature.

In shipping short distances, merely placing the mollusks ill barrels or in bulk is
sufficient if the weather is cool. For longer shipments, or in warm weather, they
must be packed more carefully, and some shippers place each oyster with the deep or
concave shell underneath and press the head of the barrel down tightly. Refriger
ator cars are used to some extent during both warm and cold weather, and, when the
destination is reached, if not intended for .Immediute consumption, oys.ters should be
kept at a temperature between 35° and 45°. If they become frozentbey should be
thawed gradually ill a cool place. Oysters will not freeze as readily as clams; and
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oysters and clams in transit during a snowstorm do not freeze as readily as when the
weather is clear and a stiff' wind prevails.

The European trade in American oysters depends on shipments of live oysters.
This began in 1861, and a trade has been built up amounting to about 100,000 barrels
annually, small East River and Long Island oysters being selected, averaging 1,200 to
2,000 to the barrel. The oysters are packed as snugly as possible in the barrels,
sometimes with the more concave shell underneath, to prevent escape of liquor, and
all are pressed down tightly by' the cover, to keep- the shells of the oysters closed.
In shipping, the barrels are stowed, head up, in some part of the steamer where they
may keep cool, and two or three weeks frequently elapse from the time of gathering
them until their bedding or consumption in England. .

A large proportion of the oyster trade on the Pacific coast depends on the trans
portation from New York of seed oysters,running from 2,000 to 7,000 to the barrel.
These oysters are transported during the spring and fall, car~fully packed in barrels,
in oarload lots, and are usually two or three weeks on the road, being carried on fast
freight trains. Unless the weather conditions be unusual they survive the journey
with small loss, usually about 10 per cent.. It is not considered injurious if the liquid
about the oysters freezes, provided the mollusk itself does not freeze. In illustration
of the vitality of these small oysters it is stated that several years ago, in a shipment
of several carloads, one car was missent through some blunder, arid on reaching San
Francisco, after being two months on the way, the percentage of loss among the oysters,
which were already partly frozen, was but little more than ordinary. The cost of
the seed at New York is about $3.50 per barrel, and the transportation charges are
about $.5 per barrel. During some years as many as 100 carloads, of 85 to Di) barrels
each, are planted in Pacific coast waters, principally in San Francisco Bay.

In 1882 a patent." was issued for a somewhat unique method of preparing oysters
and other mollusks for long shipments. It consists in binding the shells firmly
together, while the mollusk is fresh and alive, by means of a wire or wires made to
embrace the shells between which the animal is contained, the ends of the wire being
secured by being twisted. It is claimed that by this process the natural juices are
retained and the deterioration in quality which ensues upon their evaporation is
prevented. .

Prof. John A. Ryder is quoted as indorsing the value of the method as follows:

I have examined and had in my possession a nnmber of wired oysters, and I am satisfied that the
oyster can be preserved, when the shells are thus wired, for a considerable length of time. I have
carefully examined oysters, which I am satisfied have been wired for 60 days, and I find that their
Vitality is fully preserved and the oyster in 110 way deteriorated in quality or flavor. I think the
process of preserving oysters by placing a wire around them is a practically useful process, and, in my
opinion, would lead to the transportation of oysters to distant points as an article of commerce, when
it would otherwise be impossible to transport them alive in the shell.

Tbe method was employed on a small scale in Philadelphia for several years, and
in 1888 a stock company was formed and It plant established at Cape Charles, Va, At
first the work of wiring w'as done with pliers, but in 18DO special machines were intro
duced, by means of which one man has been known to wire 48 oysters in a minute,
but the average is much less. The shipments extended quite over the country in an
experimental way, many being sold on the Pacific coast. A few oysters are yet shipped
in this manner, but the practice has 110t come into general use.--_ _---

*No. 2H5255, dated October 3,1882.
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A. number of other methods have been proposed for fastening tile shells of oysters
together, such as inclosing them iu a batter of plaster of paris 01' similar uiaterial."
securing a rivet of soft iron through the 'nib or bill,t inserting- a plug of hard wood or
other suitable material between the shells immediately in the rear of the lunge.t etc.

A railroad car for the special trausportatiou of live oysters, inventedby Mr. A.
E. Stilwell, of Kansas City, Mo., has been used to some extent during the last year
or two on the Kansas City, Port Arthur and Gulf Railroad. Tile interior of the car
is 34 feet long, 8 -feet wide, and 4 feet hig-h, the space being divided into four compart
ments, each of which has two ventilators in the top through which the oysters are
loaded, and two unloading- spaces in the side. The floor and sides of tile car are
constructed of 3·inch white pine, calked aUd pitched in the manner of ships, so as to
make the compartments water-tight. 'I'hese compartments arc first nearly filled with
oysters, and then sufficient sea water is added to cover them.

SHIPPING LIVE CRABS.

Hard crabs require little care in packing and shipping, They are placed, back
up, in barrels or boxes, usually without. ice if the weather be cool, and covered with
cloth. Little mortality occurs if their destination be reached iu two or three days.
But during warm weather a block of ice, weighing 5 to 15 pounds, is placed in the top
of the barrel and separated from the crabs by a double handful of wet seaweed. The
receipts of hard crabs in the markets are quite extensive, the supply being obtained
at various points along the coast, but principally from the shores of Chesapeake Bay.
From that bay about 75,000 barrels are marketed annually, each barrel holding from
200 to 300 crabs, which weigh about 75 pounds.

Much greater care is required in handling soft- shell crabs. This industryorigi
nated about 1873, and it has reached its greatest development at Crisfield, Md., but
supplies are received also from New Jersey, Virginia, North Carolina, Louisiana, and
various other points. The soft-shell and "peeler" crabs are caught together, the
former being shipped at once and the latter impounded until after the shedding
process and then shipped to market. The present trade amounts to about 16,000,000
crabs annually, worth 2 or 3 cents at the fishing port,and from 3 to 10 cents each in
the retail markets. The peeler crabs are impounded in floats made of lig-ht plank and
scadtling, with plain board bottoms and latticed sides. The size of the floats varies
somewhat, but most of those at Crisfield are 20 feet long, 3 to 5 feet wide, and 15 inches
deep, with a projecting ledge at half their height corresponding to their water line.
The average value is about $2, with a capacity for 300 or 400 crabs each. 'I'hey are
frequently inclosed by a board felice, which serves as a breakwater. The floats are
visited three or four times daily, and the crabs that have shed since the last visit are
taken out and at once marketed.

The following, in reference to the live-crab business, taken from an article by
HughM, Smith, in the Bulletin of the United States Fish Oommissiou for 1889, 'is of
interest in this connection: .

The one factor which, more than any other, tends to reduce .the profits of the shippers aud indi
rectly the receipts of the fishermen, is the high death-rate among tho impounded crabs. Owing to
the injuries which many crabs receive iu being caught and handled, and, ill It measure, to the severity
of the shedding process, a comparatively large number ofcrabs die after being purchased by the dealers,

"See Letters Pateut No. 431212, dated July 1, 1890.
t See Letters Patent No. 453144, dated May 26, 1891.
t See LOttOl'S Patent No. 459220, dated September 8, 1891.



Bull. U. S. F . C. 1898 . <To race pag 356., PLAT IO V.

PACKI NG Ll VIO HARD CRAb ::. IN BAR RELS FOR SHIPME NT AT OXF ORD , MARYL AND.

FLOAT S FO R SOFT C RABS AT OXFORD, MA RYL AND .

PAC KING LIVE HARD CRAb ::. IN BAR RELS FOR SHIPME NT AT OXFO RD, MARYLA ND.



PRESERVATION OF FISHEHY PRODUCTH FOR, FOOD. 357

and are a total loss. As an illustration of the unccrtainty of tho business and of tho risks which the
dealers have to run at times, it may be stated that of 3,200 crabs purchased by a firm one day in July,
1888, no less than 3,000 died before shipment. This, of course, iR an unusually great loss, and is not to
be taken as a basis, although the individual dealers estimate their losses at from 10 to 30 per cent,
and even as high as 50 per cent during certain periods. A few crabs die after lcaving the hands of
the shippers on the way to their destination, but this element of loss. is being overcome by greater
cure aIHI experience in packing the crabs prior to shipping them. A compnrison of the total catch
wit.h the aggregate shipmcnts for 1888 gives a difference of 628,766 crabs, with a market value of about
$23,600, which ftgures represent the mortaliuy and. consequent losses, The death rate iu 1887 wns even
higher than in 1.888, being 21 per cent, ns against 16 per ceut in the latter year. It is impossiblo to
determine with accuracy tho number of crabs which die during shipment to market. There seems to
be no remedy for this state of' affairs. Although the season of 1888 showed a small but gratifying
improvement. over the previous year, it can hardly be hoped t.haf tho mortality will ever be reduced
below a somewhat high limit, owing to the methods. of capturo and handling, and to the normal vlcissl
.tndes of the molting process, increased as they are by the unnatural surroundings and conditions to
which the crabs are subjected.

The crabs are shipped to market in crates or boxes. The crates used in the
Chesapeake region are about 4 feet long, 18 to 24 inches deep, and the same in width,
and are provided with close'iy fitting trays, in which tho crabs are carefully packed
side by side, with their legs well folded up and their bodies lying obliquely, so that
the moisture may not run from their mouths, in rows between layers of cold seaweed,
on which finely crushed ice is sometimes placed. The capacity of each crate is from
8 to 10 dozen, and as the crabs possess little tendency to move when once packed in
position, they remain quiescent for a long time. The principal markets for soft-shell
crabs are New York, Philadelphia, Baltimore, and Washington, but the demand from
the interior is increasing. In some localities the crabs are carefully placed in stout
boxes in rows and tiers or layers separated with cold, moist seaweed, and with crushed
ice in the top of the box: over all, the entire eontents being so arranged that the
respective positions of the crabs can not be disturbed.

TERRAPIN AND TURTLES.

Among fishery products that are nearly always marketed alive are the various
species of edible terrapin and turtles. These reptiles are remarkable for their tenacity
of life; with very little care they may he retained alive for six months or more. In
the Middle Atlantic States terrapin caught ill summer or fall are usually placed in
dark inclosures, as in cellars, with a quantity of seaweed or grass, into which they
may burrow, and without food or water they are kept in excellent condition until the
following spring.

It may be remarked incidentally that terrapin and certain kinds of fresh-water
fish, as catfish and pike, may be frozen alive in a block of ice, and kept there for
several days at least, and on thawing the ice the animals are found to be unharmed.
I am not aware that experiments have been made to determine how long they will live
under these circumstances or the lowest temperature they will stand.

There are numerous inclosures along the Atlanti.c coaat where terrapin are con
fined throughout the year for growing and breeding purposes, but· this interesting
feature. of our fisheries is scarcely within the scope of the present chapter.
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REFRIGERATION, OR PRESERVATION BY LOW TEMPERATURE.

The temperature of fish, unlike that of mammals and other warm-blooded animals,
corresponds to that of the medium iu which they live. The atmosphere during- the
day being usually warmer than the seas and rivers the temperature of fish is generally"
increased on their removal therefrom and their consequent death, whereas in case of
most land animals death usually results in a decrease in the temperature. This increase
in temperature, together with the delicacy of the texture of flesh and the very large
number of bacteria in the atmosphere to which the flesh is unaccustomed, makes fish
extremely susceptible to putrefaction soon after life is extinct, especially if there be
considerable moisture in the stomach cavities. In order to overcome tbis tendency
it is important, in case fish are to be used fresh, that the temperature be kept at a low
point while they are awaiting consumption. As the markets are generally situated at
some distance from the sources of supply, preservation for a short time is a necessity,
and for this purpose tbe application of low temperature is so general that it is almost
coextensive witb the fresh-fish trade in this country.

Tbe importance of this method of' preserving fish is not readily overestimated.
It has resulted in a wonderful development of the Gulf and South Atlantic fisheries;
and,: indeed, without its agency the fishery resources of those regions would be of
comparatively little value. It has enlarged and widened the general fishery trade
so extensively tbat at present salmon fresh from the Columbia River, halibut from
Alaskan waters, and oysters from Chesapeake Bay and Long Island Sound, are sold
throughout the United States and in foreign countries, and numerous other fishery
products are marketed thousands of miles from the source of supply, and for weeks
after. their capture, in coudition not dissimilar to that when removed from the water.

It is only within the last half century that much attention has been given to the
fresh-fish trade. Prior to 1830 it was of very limited extent, being confined during
the warm months to a retail business in the towns near the fishing ports, while in
winter the fish were frozen naturally and transported to the neighboring markets,
the business being largely in the control of peddlers. Following the introduction of
ice, about ]830, the handling of fresh fish developed more extensively than any other
branch of the fishery industries, and at present the quantity of fish marketed fresh
in the United States is much greater than the quantity placed on the market in all
other conditions. The increase' in this trade is oue of the most noticeable features
in connection with the fishery industries. An important factor in developing and
maintaining it is the improvement in transportation facilities-not only on shore but
also in bringing fish from the sea to the fishery ports, the improvements in railway
traffic, and the addition of fast types of vessels. This feature of the trade, however,
i,::; scarcely within the scope of the present paper, as it does not tend to preserve the
product, although it serves better than methods of preservation.
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'I'he processes generally employed for retarding putrefaction in fish by 10", temper
ature are (1) simple cooling' with block or crushed ice, (2) open- air refrigeration during
cold weather, and (3) artificial freezing and subsequent cold storage. The first
process is employed quite generally throughout all countries in which ice is obtain
able, in transporting the fish from the source of supply to the wholesale markets and
thence to the retail stands, and in preserving the fish while awaiting immediate sale.
The second is used principally in the winter herring and smelt trade with the British
North American Provinces, and the third in preparing them fresh for very long ship
ments and in storing them for several weeks 01' months to await a better market.
All of these methods are of comparatively recent development, the oldest in general
use-cooling with ice-being used commercially only about 70 years, and doubtless
none of them have yet reached their highest development.

COOLING FISH WITH ICE.

Probably half of the fishery food-products in the United States are preserved in
ice for transportation to the markets and in holding them for immediate sale, and this
is also true with respect to England and possibly some other countries of northern
Europe. The process does not result in freezing the fish, the resulting temperature
being never less than 32° F. Tho ice adds greatly to the expense, especially in
transportation, and confines the process to preserving fish for brief periods of time.

The use of ice for preserving fish in the United States began in 1838, when a
Gloucester smack is reported to have carried ice with which to preserve the halibut
dying in the well or killed before being placed there. For a number of years there was
a strong prejudice against iced fish, almost equal to the present opposition to frozen fish,
and it was not uutil1845 that it became common for vessels to carry ice as a preserva
tive. Care was at first taken that the ice be kept separate from the fish, being placed
in a corner of the hold. It was soon found, however, that stowing the fish in crushed
ice did not materially injure them, and this method was soon in general use and
largely superseded the trade in live fish north of Cape Ood.

For many years after ice was introduced in the vessel fisheries it was still thought
inadvisable to ship iced fish inland, and not until 1858 could New England dealers be
induced to experiment in sending them as far as New York City, but as the experiment
was successful a large trade was quickly developed, and iced fish are now shipped to
all parts of the United States.

The usual method of applying the ice is to crush it and mix it with the fish in
successive layers of ice and fish. The process requires lIO great skill, yet there must
be a good knowledge as to the quantity of ice necessary, the most economical size
of the pieces, the convenient form of the receptacle, and the manner of packing-all
of which depend on the kind arid quantity of fish, the length of time for which they
are to be held, and the temperature of the atmosphere. Fresh fish should have the
very best of care in handling at the originating point, be promptly and thoroughly
chilled, and so placed in the shipping box or barrel that bruising and the possibility
of an increase in temperature are reduced to a minimum. It is advisable that fish
be killed Immediately after capture, as this prevents their thrashing about and bruising
themselves, and they remain firmer and bear shipment better than those allowed to
die slowly, Bleeding the fish is very frequently advantageous, but it is rarely done
unless the fish are to be dressed. The practice of piling freshly-caught fish en masse,
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one upon the other to the depth of several feet, is extremely objectionable, especially .
when the weather is warm; since it unnecessarily bruises and heats the fish, causing
putrefaction to set in much earlier than would otherwise be the case. Absolute clean
Iiness is essential at every stage in handling' fish, care being taken to keep the
market houses and the shipping boxes or barrels free from every particle of putrefying
refuse, otherwise the fish will become infected with bacteria already developed and
natural putrefaction will be thereby accelerated by several hours. To secure the
hig-hest degree of cleanliness all stationary storage compartments should have metal
linings, since the wooden walls and floors of the compartments furnish a lodgment
extremely favorable to the developed bacteria.

Much difference exists as to the dressing of fish before shipment to the wholesale
markets, but in general it is best to ship them round, or just as they come from the
water. The choice grades of fish should never be eviscerated or beheaded when
intended for the fresh trade; but cod, haddock, bluefish, laketront, and all large fish,
such as halibut, sturgeon, etc., are usually dressed before delivery. In every case
putrefaction would be retarded longer if the viscera were removed; but the round,
plump appearance of the fish is thereby impaired, and in case of certain species, as
shad and herring, the roes, which are highly prized, would thereby become wasted.
Dressing the fish also decreases the weight 15 or 20 per cent, and sometimes even
more, and a correspondingly higher price is expected for the dressed fish than for the
round. The practice varies not only in different localities, but in the same locality
at different seasons of tile year. Mackerel caught in the vessel fishery between
June 1 and October 1 are usually dressed by drawing the viscera out through the gill
openings, whereas those taken during the spring- and fall are generally iced round.
The whitefish received at Detroit and some other lake ports are commonly split and
eviscerated, except that Lake Erie whitefish are nearly always sold round. These are
caught mostly in the fall, when they are full of spawn, and if eviscerated they would
decrease about 24 per cent in weight, and, moreover, many customers desire the spawn.
The yellow pike are received round mostly, but those coming from the Dominion of
Canada are usually dressed, in order to lessen the import duties. .

The importance of the careful handling of fish and their arrangement in tile ship.
ping boxes is scarcely appreciated by the majority of the fishermen. In discussing
this subject in the National Fishery Oongress, at Tampa, in January, 1898, Mr. E. G.
Blackford, of New York, said:

As an example of-the increased returns to the shippers from careful handling, I call attention to
the fact that certain shipments of shad, going to the New York market from North Carolina, bring from
25 per cent to 40 per cent more than other shad from the same locality. For instance, a certain
shipper from Albemarle Sound, North Carolina, pursues the following method: His shad are carefully
taken from the nets and placed in a cold room until thoroughly chilled, then packed in boxes; first, n.
layer of fine ice, broken into lumps no larger than ohestnuts, is placed in the bottom of the box; theu
the shad are placed in rows, lying on their backs, makin g a complete layer on the ice; then It layer
of fine ice is spread over the bellies of the shad, and on this layer is another row of shad; all the shad
are packed in a similar way; then the top of the box is filled with fine ice and the cover nailed
securely on. These shad reach the New York market in a perfect condition, and so well known has
this shipper's mark or brand become that buyers are always on the lookout for this particular brand,
and these shad are the first sold and bring the highest prices. On arriving in New York, the fish
have not moved from their position in the box, the ice is still intact, and on opening the box we find all
the fish to be iu a perfect condition, each scale undisturbed, and the whole presenting the appearance
of a glistoning jewel just taken from a casket. (Bull. U. S. Fish Commission, 1897, pp.157-158.)
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No matter what kind of fish are shipped, they should be thoroughly chilled before
being placed in the shipping box or barrel, whenever the time will admit. It too
frequently happens that fishermen place the fish in shipping packages immediately
after their capture or after they have lain ill the boat several hours exposed to the
heat of the sun. Having to contend with the warmth of the fish as well as the atmos
pheric heat, the ice packed with the fish melts very rapidly, whereas if the fish had
been chilled before being packed they would carry for a much longer time, and less
ice would be necessary in the shipping package, resulting in reduced transportation
cbarges, Oooling the fish is generally best accomplished by laying them thinly on a
clean floor or platform in the fish-house and spreading finely chiseled ice over them;
but if the air is unusually warm they should be cooled ill a suitably insulated ice-box.

It is of prime importance that the temperature of the fish be reduced as soon as
practicable after they are caught. The sooner they are placed with the ice after coming
out of the water the longer the fish will carry and the better their condition on reaching
the consumer. On the death of the fish the tissues relax, and offer It favorable lodgment
for bacteria, whereas the application of ice as soon as the fish are removed from the
water hardens the tissues and counteracts the development of bacteria,

Mr. E. Le Clair, of the Baltimore Packing and Oold Storage Oompany, of Minne
apolis, Minn., in writing on this subject, states:

While at Lake of the Woods four years ago, during the month of July, when the weather was
warm, the writer took two boxes in the boat j one of the boxes was filled with fish as soon as they
were taken out of the nets, without ice; the other contained about the same quantity of the same
kind of fish, which were immediately iced, while they were yet alive, and a test was made as to the
keeping qualities of the two. As soon as the boat reached the fish-bouse where the fleh were drassed,
the un-ioed fish were immediately iced after having the inwards and gills removed, and the fish thnt
had been iced in the box were also dressed and treated in the same way as the other uu-Iced fish were.
The fish that were not iced when taken out of the nets became unfit for human food in six days, and the
fish that had been promptly iced were kept in the shanty for two weeks and then shipped from Lake
of the Woods here, a distance of 600 miles, in a refrigerator car, the boxes marked ; and when the fish
arrived they were found to be in good condition, and we reshipped the same fish to Butte, Mont., and
never had any complaint of them. 'I'he time that elapsed from the time that the flsh were taken out
of the water until they were iced in the flsh-houae was two hours and ten minutes, but the weather
and water were warm. It therefore is evident that the greater care exercised at the originating point
ItS to the proper icing of fish, the better will be the result.

The quantity of ice used in shipping fish depends on the size of the package and
the season of the year. During the summer months, for a shipment covering one or
two days, 50.pounds of ice is generally required to each 100-pound box of fisb, more in
proportion being necessary for smaller packages and less for larger ones. This ice
should be crushed quite fine, so as to completely surround the fish and yet not bruise
them•. It is generally better to "chisel" the ice than to crush it, especially for packing
among the layers of fish, since crushed ice is generally somewhat coarse. "Ohiseling"
consists in planing the ice from a large block by means of a long-handled chisel, the
face or edge of which is formed by three or four thin, sharp teeth.

The most usual forms of shipping packages on the Atlantic coast are the flour
barrel, with 200pounds capacity, and boxes holding 400 or 500 pounds of fish. The 450·
pound box, so popular in the Boston wholesale trade, measures 42 inches long, 24 inches
Wide, and 18 inches deep, and the 500·pound box is 48 inches long, 26 inches wide,
and 18 inches deep. Auger.holes in the bottom of the barrels and the edge-cracks in
the boxes suffice for drainage of the water resulting from the melting ice. .After
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placing a shovelful of crushed ice in the bottom of the barrel, about 50 pounds of fish
are put in, followed by succeeding layers of ice and fish, with a top layer of two or
three shovelfuls of ice. In packing in boxes a layer of crushed ice is placed in the

. bottom, another in the middle, and a third on top, the fish being between, with their
heads toward the ends of the box. During cold weather, or when shallow boxes are
used, the middle layer of' ice may be omitted.

The arrangement of the fish in the boxes differs according to the species and the
individual ideas of the shippers. The common practice is to place the fish 011 their
backs if round, and on their bellies if dressed; but sometimes, in case of small fish,
two layers are placed together, backs to backs and bellies to the ice. Cheap fish,
such as cod, haddock, etc., and other large split fish are usually not arranged in any
particular manner, but are permitted to lie in the barrel as they fall, while shad and
other delicate species must be carefully placed. Small or medium-sized fish are rarely
eviscerated before being marketed, as they sell much better in the round.

If the fish are thoroughly chilled as soon as practicable after removal from the
water and carefully placed in the shipping package, so that they will not be brnised
or the temperature rise above 40° 01'450 F., they will generally keep in good condition
for two weeks or more.

Natural ice, being usually less cold, is generally more desirable for shipping fish
than artificial ice, since it gives off its coldness quickly and the moisture coming in
contact with the fish acts as a good conductor, and the fish are more rapidly cooled.
But as artificial ice lasts longer, it is better for long-distance shipments, provided the
fish have been thoroughly chilled before being placed in the shipping-box.

Among the most effective devices for holding and shipping fresh fish cooled by
means of ice is the shipping-car used in the trade on the Great Lakes. This consists
of a large box mounted on a four-wheeled iron truck, the size of the boxes ranging
from 4 feet long, 2~ feet wide, and 28 inches deep, to 7 feet long, 4 feet wide, and 4 feet
deep, with a corresponding capacity of from 800 to 3,000 pouuds of fish. The walls
of the box are made double, of tongued-and-grooved boards, with an intervening air
space of 2 or 3 inches. The truck wheels range from 9 to 12 inches in diameter. A
layer of ice is placed in the bottom of the box and then one or two layers offish,
succeeded by alternate layers of ice and fish, the latter, in case of two layers together,
being placed backs to backs and bellies to the ice,and the whole covereclby a layer
of ice. Some of the large boxes were formerly so constructed that the upper half of
one of the sides might be let down to facilitate placing the fish near the bottom of the
box. But because of the tendency of this hinged side to become loose, that form of
box is no longer used, and fish are placed in the bottom of the box by tilting it down
on one edge, the side forming an angle of 450 with the floor and resting on a triangular
frame or horse.

The cars average invalue about $25 each, and about 2,000 are employed 011 the
lakes. They are used in transporting the fish from the receiving ports to the large
wholesale markets and for distributing them to the various inland dealers. When
emptied, the cars are returned to the shippers.

The foregoing represents the general methods employed ill icing fresh fish at the
various marketing centers. In addition to these there are special methods of handling
certain important varieties of marine products which experience has proven to be of
value, such as icing cod, haddock, halibut, mackerel, shad, oysters, etc.
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ICING COD, HADDOClC, AND BLUEFISH.

During the last thirty years cod and haddock have largely increased the fresh-fish
trade. Prior to 1860 haddock was very little esteemed, but at present it is the most
important fish in the fresh-fish markets of the New England States and one of the
most important in the United States. During 1889 the quantity of fresh haddock
received at New England ports aggregated 41,155,481 pounds, and of cod, 30,168,643
pounds, nearly all being the product of the vessel-naheriea.

In the fresh cod and haddock fisheries the hold of each vessel is generally fitted
up with twelve to fifteen pens, each about 6 or 8 feet long and 4 or 5 feet wide, with
capacity for 1 or 2 tons of fish and the necessary ice. When the vessel is making a
long trip, from 10 to 20 tons of ice are carried, but during cold weather this quantity
is much reduced. When the fish are received Oil the vessel tIie men dress them,
seizing each fish by grasping it about the eye or some part of. the head with the left
hand and ripping it, down the throat, removing the viscera, which is thrown over
board, while the liver and roes are placed in barrels. The fish are washed in tubs or
by pouring buckets of water over them as they lie on the deck, and are then ready
for icing in the pens. A layer of block ice is placed at the bottom of each pen, next
a layer of fish, backs up, and, sometimes, when the weather is warm, the abdominal
cavity of the fish is filled with fine ice. A layer of ice is placed over the fish and
about the ends and sides, and successive layers of fish and ice are added with a layer
of ice on top of all, the ice being chiseled or planed with a sharp dentated chisel
attached to a long handle. The care taken in icing the fish conforms to the probable
time that will elapse before the schooner reaches port; when the weather is very cold
and the wind favorable for a quick run to market the quantity of ice used is largely
reduced 01' it is even dispensed with altogether.

The method of icing bluefish on the New York market vessels differs little from
the process applied to cod and haddock. The vessels carry 15 to 25 tons of ice each
in the pens, whence it is removed as the fish are stored. Immediately 011 landing on
the vessel's deck the fish are split from the pectoral fin to the vent, the viscera removed
and the stomach cavities washed thoroughly. At the bottom of each pen is placed a
layer of block ice, 6 or 8 inches thick, covered with a thin layer of chiseled ice. On
this is placed a layer of bluefish, backs upward, and inclined slightly on the side, so
that all moisture may run from the stomach cavity. This is succeeded by alternate
layers of chiseled ice and bluefish until the pen is nearly full, the whole being covered
with a layer of crushed ice.

ICING HALIBUT.

The fresh-halibut industry is one of the most extensive branches of fishery trade
depending almost entirely on the use of ice. On the Atlantic coast alone about
10,000,000 pounds of fresh halibut are handled annually, and there is also a consider
able trade on the Pacific coast. In the early years of the halibut fishery, on Georges
and other neighboring banks, no ice was used, the fish being simply eviscerated and
placed in heaps in the hold. Later, in order to prevent a bruised and compressed
appearance in those in the lower part of the heap, the fishermen suspended the fish by
the tails in the hold, this beiug practiced as late as 1846 in tight-bottomed vessels.
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From 1835 to 1850 well-smacks were employed, and though they were quite popular
with New London and Greenport fishermen, they were not generally used on the
Massachusetts coast. About 1840 a small quantity of ice was generally carried for
icing the fish accidentally killed, and with the development of the trawl fishery the
use of ice became general, both on smacks and on the tight-bottom vessels. At first
the ice was not placed among the fish, being carried for the purpose of cooling the
hold, but about 1846 it became customary to crush it and mix it with the fish.

The New England halibut vessels now usually carry from 15 to 30 tons of ice
stored in pens in the hold of the vessel, similar to those used in the haddock fishery,
and the present method of handling and icing the halibut is as follows: In dressing',
each.halibut is grasped by the gills with the left hand, the head raised from the deck,
and with quick strokes of the knife the gills are separated from the head and from the
napes. The fish is then ripped down the belly, and the gills and viscera are removed
with the left hand. A second operator takes the halibut and with his bare right hand
removes the ovaries from their cavities and the blood from the backbone, pressing his
thumb along each side of the backbone to express the blood therefrom. The fish is
then passed to the scrub gang, composed usually of three men. One of these, hooking
an iron gaff into the head of the fish and another gaff into one side of the nape, holds
the fish up and open, while a second workman, with a hickory or oak broom, scrubs
off all loose blood, slime, etc., from the spawn cavities and the backbone. During this
process a third man souses water into the fish, completely rinsing it onto

The halibut is next passed into the vessel's hold, which is divided by permanent
compartments into 10 or 12 pens or bins, half on either side of the vessel, with an
alleyway in the middle. A layer of ice is placed in the bottom of the bill, and on this

t is placed the halibut in rows or tiers, with heads toward the front and back of the
bins and tails overlapping in the middle. The abdominal cavity of each fish is filled
with finely chiseled ice and the fish so placed in the bin that the ice will not spill from
the cavity. No ice is placed between the fish, as in case of fresh cod and bluefish,
because of its tendency to bruise the sides of the halibut. As each bin is filled, slide
boards are placed at the front and a quantity of ice is put about the heads of the fish,
both in the back and front of the bin, and on top of the fish is a layer (j to 12 inches
deep. The amount used varies, of course, according to the temperature, much more
beingrequired during warm weather than when the temperature is low. When packed
in this manner, halibut will keep in good condition for three or four weeks.

On arriving in port the halibut are removed from the hold of the vessel to the
fish-house and assorted, the "white," "gray," and "seconds" or "poor" halibut being
kept separate. The" white" halibut are those having the under side pure white, the
"gray" are more or less tinged with gray or drab in the same place, while the "poor"
halibut or "seconds" are such as are slightly tainted in the vicinity of the abdominal
cavity. The "white" halibut ranges from 3 to 15 cents per pound out of the vessel,
the "gray" halibut is generally about two-thirds that allowed for white, and "poor"
halibut sells for about 1 cent per pound. The distinction between" white" and" gray"
halibut was made first in 1848, and while fishermen receive much less for the latter,
little distinction is made in the retail trade between the two, both selling at nearly
the same price, and it is impossible to distinguish them separately when cooked.
After assortment the fish are weighed and 14 per c~nt is deducted as the weight of
the heads to obtain the basis for settlement with the fishermen. The heads are cut
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oft' and sold to oil and fertilizer factories for about $1 per 100 pounds. The fish are
then placed mostly in stout pine boxes containing each about 450 pounds, and also in
100-pound boxes and 200-pound barrels. In case a halibut is too long to go in the box
the tail may be cut off; otherwise the tail and fins remain on. As the fish are placed
in the box, the abdominal cavities are filled with crushed ice, and in Summer time the
fish are surrounded with chiseled ice. The cover is nailed down. the box and its
contents weighed and shipped to its destination.e

ICE IN FRESH-MAOKEREL FISHERY.

It is customary for vessels engaging in the fresh-mackerel fishery, especially in
the spring southern fishery, to carry from 5 to'20 tons of ice, according to the size of
the vessel and tile time of the year. Usually from June 1 to September 30 the fish are
gibbed, the gills and viscera being drawn out together through tlie gill-openings, but
during the spring and fall the fish are iced round. The fish are stowed away as soon
as practicable after being caught, being packed in bins in the hold of the vessel
similar to those in the fresh cod and haddock vessels, except tbat each bin is divided
horizontally by movable platforms into two or three parts or shelves to prevent
crushing the lower layers of fish, as would be tbe case were they tile full depth of the .
haddock bins. A tbick layer of ice is placed in the bottom of the bin, and this is
followed by alternate layers of fish and fine ice, the topmost layer being of ice.

The extent of icing depends, of course, on the length of time that will probably
elapse before the fish are placed on the market. Ice-grinding machines are no longer
carried on any fishing vessels, since tbey take up much room and tbe ice may be
chiseled more quickly tban ground. Those mackerel caugbt when the hold is full or
just before leaving the fishing-ground for market are sometimes placed with crushed
ice in barrels on the deck of the vessel. Eacb vessel also carries barrels for salting
such fish as are not to be carried to market fresh.

Vessels engaged in the salt-mackerel fishery occasionally take fresh mackerel into
port by placing them, after being gibbed, in barrels of water, but this is practiced
only to a limited extent.

ICING SHAD.

Few species of fish sbow greater increase in selling price as the result of careful
handling and icing than the shad, yet in the marketing of few valuable species is
greater carelessness shown by the average shipper. It frequently happens that the
fish immediately from the water are carelessly placed in the shipping boxes or barrels
with insufficient ice, much of which is melted in cooling the fish before the package
starts on its journey. The.package then being not quite full, the contents move from
their respective positions in handling, resulting in loosening' the scales and bruising
the surface of the fish considerably. The shad trade is very large, the quantity mar
keted annually on the Atlantic coast of the United States approximating 14,000,000
iu number, or 52,500,000 pounds, nearly all of which are used fresh.

The following is the best method of handling fresh shad: If practicable the fish
house should be raised 2 or 3 feet above the water or the shore, so that the wind
may freely circulate and cool the floor. The fish ought to be handled carefully, bruises

• See the F'iaher'y Industries of the United States, sec, v, vol; 1, pp, 21-22.
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being avoided as mnch as practicable, protected from the heat of the sun, laid on
the floor as received from the boats, the heads of each row resting on the tails of
each preceding row, and a layer of crushed ice 1 or 2 inches thick spread over the
whole. There the fish remain until it is necessary to place them in the shipping
packages, which may be boxes or ordinary sugar-barrels. The former are preferred
if satisfactory shipping rates are secured, but because of more favorable shipping
rates barrels are more frequently employed. A layer of crushed ice is put in the
bottom, on which the shad are placed on their backs, with the heads at the ends if
boxes are used. This is followed by a layer of fine ice, succeeded by similar layers
of fish and ice, with a double quantity of ice at the top, the boxes being covered
with boards secnrely nailed and the barrels with bagging fastened under the top
hoop. •

ICING OYS~'ERS.

Ice is very generally employed in preserving and shipping shucked oysters to the
retail trade. During cold weather only a small quantity is used, but the ice bill of
the oyster-dealers throughout the season is a considerable item. Iu using ice for this

. purpose it was formerly considered important to keep it separate from the oysters
generally by having a separate ice chamber in the package or keg containing the
oysters. In some packages the chamber occupied one side of the package, or it filled
a space entirely surrounding the oysters, but usually the ice was in the central part,
the oysters filling the annular space about the chamber. A variety of packages have
been invented for this purpose, differing particularly in the manner of affording sepa
rate access to the two chambers. Many of these have been patented, and for further
description of them reference may be made to the following United States letters
patent:

-.
Mich. I

',DC IMd.

Md.

No. of Date. In favor of- I No. of Date. In favor of-patent. I patent.

103551 May 31,1870 Alfred Booth, Chicago, Ill.

I
240281 Apr. 19,1881 Alvin Squires, Hartford,

I
111722 Feb. 14, 1871 Do. 250107 Nov. 29, 1881 C.A. Sheridnn, Detroit,
135U83 Jan. 21,1873 L. R. Comstock, Baltimore, Md. 255017 Mar. 14, 1882 C. L. Pond, Buffalo, N. Y.
142703 Sept. 9, 1873 James C. JODCS, Ncw York. 265137 Sept. 26, 1882 Do.
158089 Dec. 22, 1874 Do. 300061 June 10,1884 S. L. Frazer, Toledo, Ohio.

I
190333 May 1,1877 Do. 30U476 June 17,1884 O. P. Johnson,Washingto
199569 Jan. 22, 1878 James J. Phillips, Norfolk, Va. 374119 Nov. 29,1887 M. H. Dotson, Baltimore,

i 209189 Oct. 22, 1878 Frank Pfeiffer, Norfolk, Va. 405488 June 18,1889 John P. Kuhn, Alton, Ill.
l~.~~12,1881

O. P. Johnson, Cambridge, Md. 438391 Oct. 14,1890 John 'I'. Store, Baltimore,

A refrigerator oyster-shipping package, patented by a Ieadiug oyster-dealer, and
formerly used to a considerable extent, is constructed as follows:

A sheet-metal can is employed with a capacity of 20 gallons, flanged edges projecting from the
top ends of the can. In the center of the can, extending from top to-bottom, is formed a rectangular
ice chamber which is opened at the top and has four sides exposed within the body and to the contents
of the can. This chamber is closed by means of a wooden cover of snitable dimensions to fit snugly
within the flanged edges of the end of the can over the opening into the ice chamber and against the
screw-cap, and projecting a little beyond the ends of the flanges, and secured thereto so as to be easily
removed. At the opposite end of the can a similar wooden cover or guard is fastened, these covers
also serving to protect the ends of the can from injury during transportation. The can is placed in a
wooden case or enveloped with wooden covering to protect it during shipment and to more effectually
exclude heat from the contents of the can. The oysters are placed in the annular space about the
ice chamber, this space holding about 15 gallons; the ice chamber is filled with ice and the covers
fastened, when it is really for transportation. (See Letters Patent No. 111722, dated F'ebruarv H, 1871.)
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The use of these intricate forms of shipping packages was abandoned several years
ago, and at present the trade throughout the country uses ordinary package-tubs. iu
various sizes, ranging in capacity from 1 to 10 gallons, the tubs being returned to the
wholesalers as soon as the oysters are sold. The covers are loosely fitted on top and
fastened by tacking small tin clasps to the tops and sides. Handles are provided at
the sides of the tubs for convenience in transfer. The oysters are chilled with chunks
of ice before being packed for shipment, and when placed in the shipping-tub a block
of suitable size to last through the journey is added. During cold weather ice is some
times omitted, but it is poor economy to stint in its use. The size of the tubs should
be adapted to the quantity of oysters shipped, so that each tub may be quite full, to
prevent the agitation or slushing of the oysters. In order to prevent the cutting and
bruising of the oysters by the block of ice while the tub is being handled and in
transit, a flexible pocket of cotton cloth, muslin, or other cheap texture is occasionally
used by some shippers, the block of ice, of a size suited to the oyster package, being
placed in this pocket and the whole suspended rigidly from the sides of the tub."

The oyster tubs are generally shipped in refrigerator cars, these leaving the prin
cipal oyster markets regularly during certain days of the week. When the weather
is very cold, the refrigerator car is a protection against the oysters freezing. Fat
oysters will not freeze as quickly as thin ones, as the latter contain more water. But
freezing does not greatly injure shucked oysters when mixed with their own liquor,
provided they are consumed soon after thawing.

In many localities, especially along the Gulf coast and through the West, a prac
tice prevails of shi pping opened oysters in hermetically sealed square cans, containing
from 25 to 100 oysters, these cans being then placed in boxes with the tops and sometimes
the sides in contact with crushed ice. This method is not so general as it was several
years ago, on account of the extra expense incurred, and the condition of the oysters
shipped in bulk is generally about as satisfactory.

REFRIGERATOR CARS.

The large inland trade in fresh fish and the liability of frozen fish to rapid decay
when subjected to a higher temperature have resulted in an extensive use of refrig
erator cars for transportation purposes. The refrigerator car is little more than 30 years
old, the first American patent being issued on November 26,1867, to J. B. Sutherland.
His claim covered a car with. double walls, roof, and floor, with ice chests at each
extremity, closed by hanging flaps, and having spaces so arranged as to produce a
constant circulation of air in the car. The air was admitted at the top of the car and
passed down through the ice chamber, and entered the room near the bottom at a low
temperature. In March, 1868, George K. Wood, of Morristown, N. J., brought out a car
with a plurality of metallic chambers for the respective reception of way and through
freight, with an ice chamber above; wbile the car of A. L. McCrea, of Chicago (MarcIl,
1869), had interior movable sections. Numerous other patents followed in quick
succession, scarcely any of which embody the features of those now in extensive use.

The following description of one of the most practical of the forms of refrigerator
car in general use at present gives an idea of their construction:

The ice and .salf receptaelea are four gulvuuized-iron cans strongly jacketed at each end of the
car, extending from the roof to within 6 or 8 inches of the floor, and under them is a pan to catch
the drip, the overflow escaping through an air-tight trap. The walls, roof, and bottom are 7 inches

~ See Letters Patent No. 438391, dated October 14, 1890.
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in thickness, made with a dead-air space and three I-inch layers of hair felt, the joints of the doors
being padded. No air enters the .car when closed, and there is no provision for circulation of air
within the cooling chamber. Each car carries about 6,000 pounds of crushed ice mixed with about
600 pounds of fine rock salt, wbich is entered at the top and tapped down in the cans, after which
the covers are put on and the roof holes closed. In eight or ten hours the receiving room of the car
has become chilled, when additional ice and salt is added and the car is ready for the freight.

The longest transportation of fresh fish in this conn try is the sending of salmon
from Oolumbia River to the Atlantic coast, requiriug five or six days. The methods
are thus described by Messrs. Seufert Bros. 00., of The Dalles, Oregon:

We ship all our fresh salmon by express for New York and all points east in boxes 44 inches long,
20 inches wide, and 12 inches deep. We pnt in each box 175 pounds of fish undressed, or just as they
leave the water, and 75 pounds of crushed ice in each box. The express company relills these boxes
daily at certain icing stations along the line, and makes no extra charge on these icings, that being all
included in the express charge of 8! cents per pound on the net weight of the fish to Chicago, or 10,
cents to New York, or 7t cents to the river or Union depot, Conncil Bluffs or st. Paul, Minn. In
shipping carload lots we pnt 100 pounds in each box, fill the box with ice, and Ioad 12 tons of fish
in a car. We use about 8 tons of ice, and these cars are not opened or re-iced nntil they reach New
York, by passenger train service to Chicago and fast freight from Chicago to New York over Erie
Railway, on Wells Fargo express trains, 30 hours'time. ,'rhese cars reach New York in 5! days from
this river,

The shipment of fresh salmon in carload lots across the continent began in 1884,
during which year eight carloads of fresh salmon were sent east, all arriving in good
condition. On account of the high rate for freight service in refrigerator cars the
profits were so small that further shipments were postponed until a reduction in rates
was made in 1890.

FREEZING FISH IN THE OPEN AIR.

In cold countries the freezing of fish in the open air during cold weather is a
natural and doubtless oue of the oldest forms of preservation. In the northern por
tions of Europe and America fish are frequently preserved in this manner. Prior to
the use of ice ill the United States it was not unusual during the winter and early
spring for dealers to take fish frozen by natural cold from Boston or New York 200 or
300 miles inland. But the uncertainty of depending on continued cold weather, and
the advent of the use of ice and quick transportation, have resulted in an abandonment
of that trade.

There is yet a very extensive trade in frozeu smeltduring the winter, especially
in December and January. These fish are frozen in Maine and the British Provinces,
boxed and shipped by steamer or rail to Boston or New York, whence they are supplied
to the retail trade. During the season of 1897,82,306 boxes, each holding au average
of 25 pounds of smelt, were received in Boston. Most of these come from the British
Provinces, being admitted free of duty, and they are sold from 2 to 8 cents per pound,
averaging perhaps 4 cents per pound, wholesale.

FROZEN-HERRING INDUS1'RY.

The most important industry depending on open-air refrigeration is the freezing
of herring on the Newfoundland and New Brunswick coasts for the United States
markets. This is scarcely more complicated than the usual method of ;packing in
crushed ice, and not by any means so intricate as the process of mechanical or chemical
refrigeration now employed in the large marketing centers of the United States.' It
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originated during the winter of 1854-55, the immediate object being to supply the
vessels engaged in the Georges Bank cod fishery with bait. At present those vessels,
as well as those employed in the bluefish fishery, depend almost entirely on this form
Of bait during the winter and early spring, and in addition large quantities of frozen
herring are used for food.

The process of freezing is as follows: When the vessel has been moored in some
cove convenient to the fishing-ground, the ballast is thrown overboard, the hold
sheathed up around the sides with spruce bougha, and a platform built in the bottom
of the hold several inches above the keelson. A bulkhead Ginches thick, with the
space in the middle filled with sawdust, is placed across the forward part of the hold
to separate it from the forecastle. Sometimes the fish are frozen ashore by the natives,
a clear, gravelly beach above high-water mark or a surface of crushed snow and ice
being chosen. But usually the freezing is done on a large scaffolding on the deck of
the vessel. This scaffolding is generally about 100 feet long by 25 feet wide and is
built of rough boards, most of which are purchased at Nova Scotia points on the way
to Newfoundland, they being obtainable much cheaper there than in Gloucester. The
quantity of fish placed on the scaffold varies according to the weather.

When the temperature is little below the freezing point, the fish must be spread
very thin, in order that those underneath may be thoroughly frozen; but, with a lower
temperature, the fish can be heaped together to the depth of a foot or more, though
in such cases it is necessary to turn them every few hours. A constant watch must
be kept to guard against loss from a sudden rise in temperature or a storm of rain or
snow. The watch usually turns the fish with a wooden shovel or stirs them with his
feet every few hours, and during a snow storm it becomes necessary to work constantly
among them to keep them from being covered up. Should the weather become so
warm that the fisli would be thawed by exposure, it is necessary to place them in piles
and cover them with canvas or other material, again exposing them when the tempera
ture has fallen sufficiently. The usual method of ascertaining whether a herring is
sufficiently frozeu is by breaking. If the fish bends at all it is not thoroughly frozen;
but if it breaks short, like a dry stick, it is ready to be stowed in bulk.

The herring are roughly shoveled in the vessel, the hold, and sometimes even the
cabin, being filled, the crew in the latter case living in the forecastle on the homeward
passage. Formerly the fish were packed in snow, or a considerable quantity of snow
was placed around the sides (If the hold and the fish heaped together inthe middle;
but for many years this practice has been wholly abandoned, and it is found that the
fish will keep equally well without the use of snow.

This trade at present averages about 25,000,000herring annually, with a valuation
of $300,000. About one-third are used for bait by the Gloucester fishermen, and those
remaining are sold for food. The market value varied for many years from 75 cents
to $3 per 100 fish wholesale, while the retail price was about double those figures.
During the past three years the fish have been sold by weight, two scales being on
the vessel, one at the main hatch and the other at the aft hatch; the average wholesale
price during those years has been from $1.25 to $2.50 per 100 pounds.

Frozen herring form cheap and wholesome food at a senson when other fresh fish
are obtained with difficulty and only at a high price. They possess a great advantage
over ordinary fresh fish in that they can be packed in barrels without ice and shipped
to a considerable distance without danger of loss. With the exception of those sold

F. C. B., 1898-24
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in Gloncester for bait, nearly all the frozen herring are carried directly to Boston' and
New York, and two or three cargoes are carried to Philadelphia each season. At
these places they are sold locally and packed in barrels for distribution, and sent as
far south as Washington, and as far west as the Mississippi River," After reaching
their destination, the great bulk are sold fresh, but some are pickled by the dealers,
while others are cured as bloaters or hard herring. After being frozen,herring are
not especially desirable for either of these purposes, as they become soft and the flesh
is rather dark and unattractive in color

ARTIFICIAL FREEZING AND COLD STORAGE.

The artificial freezing of fish and other food products' with their subsequent
retention in cold storage is J>ne of the most recent methods of preservation, origi
nating about thirty-five years ago; and while it has acquired considerable importance
in certain localities, its practical value is scarcely appreciated by the general public.
It is applied in the various marketing centers of the United States and to some extent
in the COUll tries of Europe and South America. Its greatest development and most
extensive application in the fisheries exists along the Great Lakes in freezing white
fish, trout, herring, pike, etc., about 3.500 tons of which are frozen each year. On
the Atlantic coast of the United States it is used in preserving bluefish, squeteague,
mackerel, smelt, sturgeon, herring, etc., the trade in these frozen fish" tailing on" or
immediately following the season for fresh or green fish. On the Pacific coast large
quantities of salmon and sturgeon are frozen and held in cold storage until shipped,
the trade extending to all parts of America and northern Europe. At various points
'throughout the interior of the country there are cold-storage houses where fishery
products are held awaiting demand from consumers. In Europe there is comparatively
little freezing of fish, although the process is applied very extensively to preserving
beef, mutton, and other meat products, and the markets of Hambnrg and other conti
nental cities receive annually several million pounds of frozen salmon from the Pacific
coast. In England large fish-freezers were erected several years ago at Grimsby and
Hull, but did not prove successful and were finally dismantled.

By the use of ice alone during warm weather the temperature offish can never be
kept below 320 F. While this low temperature retards decomposition, the fish acquire
a musty taste and loss of tlavor and eventually spoil. To entirely prevent decomposi
tion the fish must be frozen immediately after capture and then kept at a temperature
of-several degrees below freezing. The belief held by some persons that freezing
destroys the flavor of fish is not well founded, the result depending more on its eondi
tion when the cold is applied and tbe manner of such 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; first, the eye
dries up and loses its shining appearance after a very long exposure to cold, and
second, the skin, being less elastic than the texture of the fish, gets hard and becomes
'somewh~t loose on the flesh. Frozen fish is not less wholesome than fish not so pre
served. The chemical constituents are identical, except that the latter may contain
more water, but the water derived from ingested fish has no greater food value than
water taken as such; The principal objection to this form of preservation is the ten
dency to freeze fish in which decomposition has already set in, and the prosperity of

• See F'Isher-y Industries of the Unit..d St,atc8, sec. Y, vol, 1, p. '151-456.
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the frozen-fish business requires that any attempt to freeze fish already slightly
tainted should 'be discountenanced. When properly frozen and held for a reasonable
period, the natural flavor offish is not seriously affected and the market value approxi
mates that of fish freshly caught. The process is of very great value to the fishermen
supplying the fresh-fish trade, since it prevents a glut on the market, and it is also of
benefit to the consumer in enabling him to obtain almost any variety of fish in an
approximately fresh condition throughout the year.

DEVELOPMENT OF OOLD STORAGE.

The flrst practical device for the freezing and subsequent cold storage of fish was
iuvented by Enoch Piper, of Oamden, Me., to whom a patent'" was issued in 1861. His
process was based on the well-known fact that a composition of ice and salt produces
a much lower temperature than ice alone, this knowledge having been applied for an
indefinite period in freezing ice creams, etc. .

The following is a description of Piper's apparatus and its application:
The fish were placed on a rack, in a box or room having double sides filled with charcoal or other

nonconducting material. Metallic pans containing ice and salt were set over the fish and the whole
inclosed. The temperature in the room wonld SOOIl fall to several degrees below the freezing point of
water, and in about 24 hours (the mixture being changed once in 12 hours) the fish would be thoroughly
frozen. The fish were then covered with a coating of ioe by immersing them It few times "in ice-cold
water, or by applying the water with a brush, forming a coating about one-eighth of an inch in thick
ness. After the coating of ice was formed the fish were sometimes wrapped in cloth and a second
coating of ice applied -. In some instances they were covered with a material somewhat like gutta
percha, concerning which much secrecy was exercised. The fish were then packed closely in ail other
room, well insulated against the entrance of warmth, by means of double walls filled with some non
conducting material. F'ixed perpendicularly in the second room were a number of metallic tubes,
several inches in diameter, filled with a mixture of ice and salt to keep the temperature below the
freezing point.

The process was also patented in the Dominion of Canada, and a plant was estab
lished near Bathurst, New Brunswick, in 1865, the output consisting almost entirely
of salmon, a large proportion of which were imported into the United States. In
order to hold the frozen fish in New York while awaiting a market, Piper constructed
a storage room in a shop on Beekman street, that being the first cold-storage room for
fish in the United States. The walls of the room were well insulated, and aroundtbe
sides were two rows of zinc cylinders, 10 inches in diameter at the top and decreasing
in size toward the bottom, connecting at the lower end with a drainage pipe. The
cylinders were filled with a mixture of ice and salt, which was renewed whenever
necessary. Whatever may have been the imperfections in his process of freezing, the
system of storage was quite satisfactory and differs little from that in use at tbe
present time. Piper refused to sell rights. to others for the use of his process, and
after maintaining a monopoly of the business for three or four years his exclusive
right to it was successfully contested by other fish-dealers in New York, who applied
it to storing other fish besides salmon.

The principal objection to Piper's process is that the fish are not in contact with
the freezing mixtnre during' the operation of freezing, and, consequently, too much
time is required for them to become thoroughly frozen. Several devices have been
used for overcoming' this objection, among which are covering the fish with thin sheet
rubber or other waterproof material, and packing them in the mixture of ice and salt.

*No. 31736,dated March 19,1861.
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The greatest improvement, and the one used almost exclusively when ice and salt
form the freezing agency, originated in 1868 with Mr. William Davis, of Detroit,
Mich.,* the description being as follows:

Two thin sheet-metal pans, or a box in two parts, are made one to slide over the other, the object
being to place the fish in one pan, slhle the other pan vertically over it, and the box is then placed in
direct contact with the freezing mixture, By haviugthe box constructed in this manner, it is capable
of being expanded or contracted to accommodate the size of whatever may be placed therein, and
the top and bottom always be in contact with the articles to be frozen. After the fish are inclosed in
the pans, the latter are placed in alternate layers with layers of the freezing mixture between and
about them. When the fish are thoroughly frozen they are removed from the freezing pans and placed
in a cold-storage chamber in which the temperature is kept 12 or 14 degrees below the freezing point.

Another arrangement for bringing the fish in contact with the ice was devised
and patented by a fish-dealer of Toledo, Ohio, t as follows:

A chest is so constructed that cells or compartments of various sizes may be formed in it for the
reception of articles to be frozen, this being accomplished by having the walls of each compartment
movable and each separated from the other by blocks of sufficient size to closely contain the articles
placed therein, usually from 2 to 6 inches, and the freezing being effected by filling the spaces
between the cell walls with salt and crushed ice. The sides of the cells or compartments are made
of thin metallic plates, so that the upper end of each pair may be brought together, forming a closed
compartment, to prevent tho entrance of the refrigerating mixture into the fish chambers while filling
the tlalt and Iee compartments. To freeze a quantity of fish by this method, they are placed in the
open cells or compartments, head downward, as is most convenient. When each cell is full, the top
edges of the sides are brought together and held in that position by clamps. The spaces between the
cells, varying from 2 to 4 inches across, are then filled with the freezing mixture and the cover of the
chest shut down. The cold produced passes through the wall separating the mixture from the fish
and quickly freezes the latter. Provision is made for permitting the water formed by the melting lee
to flow in grooves to suitable outlets, the bottom pieces of the cells keeping the fish dry. When the
fish are frozen, the cover of the chest is raised, the contents removed, and the fish transferred to the
storage freezer.

This method of freezing was used only a few years, the pan process being found
much more practicable.

With a view to bringing the fish more closely in contact with the freezing mixture,
some dealers at first used thin sheet-rubber bags, or other waterproof sacks, in which
the individual fish were placed and then surrounded by the salt and ice, thus exposing
the entire surface of the fish, resulting in much more rapid freezing. When the
fish were frozen the sacks were removed and were dipped in water, which thawed them
sufficiently to permit the fish to be withdrawn. This method was abandoned after
a year or two.

To facilitate the shipment of frozen fish in barrels, Messrs D. W. & S. H. Davis, of
Detroit, Mich., introduced] a process by which the fish are frozen in circular pans of
varying sizes suited to the measurements of the barrels. After being frozen, the
contents of each pan are removed entire and placed in appropriate position in the
barrel, and the barrel headed and placed in cold storage.

In 1877 C. W. Gauthier patented § a modification of the preceding method, using
thin pliable partitions in the eircnlar pans for separating each fish from its neighbor,
so that the individual fish in each pan may be packed in the barrel separately.
None of the last four processes has ever been used to any considerable extent.

"Letters patent No. 85913, January 19, 1869.
t Letters patent No. 109820, December 6, 1870.
+Letters patent No. 165596, dated April 6, 1875.
§ Letters patent No. 187122, dated February 6, 1877.
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As the trade developed, the size of the storage rooms was increased and improve
ments were adopted in the arrangement and form of the ice-and-salt receptacles and
in the method of handling the fish. But the freezing with pans immersed in ice and
salt, as in the Davis process, and the subsequent storing of them in the manner used
by Piper, continued without any great modification until the introduction of ammonia
freezers into the fishery trade iu 1892. At that time ice-and-salt freezers and storage
rooms existed at nearly all the fishing ports on the Great Lakes; eight or ten small
ones were in New York Oity, and several were iri use on the New England coast.
Some of those on the Great Lakes were very large, with storage capacity of700 or 800
tons or more, and the aggregate storage capacity of all in the country approximated
8,000 tons. Ammonia cold-storage houses had been established at various places
along the coast and in the interior during the ten or fifteen years preceding, and in
these some frozen fish had been stored. But the first ammonia establishment for
freezing fish exclusively was established at Sandnsky, Ohio, in 1892. The method of
freezing differs from the former process in that the pans of fish are placed on and
between tiers of pipes carrying cold brine or ammonia instead of being immersed in
ice and salt. In the storage rooms less difference exists, coils of brine pipes taking
the place of the ice-and-salt receptacles, the blocks of fish being removed from the
pans and stored as in the older process.

DESCRIPTION OF ICE·AND-SALT FREEZERS.

The outfit of an ice-and-salt freezer consists principally of temporary stalls or bins
where the fish are frozen, and insulated rooms where the frozen fish are stored at a low
temperature. In addition to these there are ice-houses, salt-bins, freezing-pans, and
the various implements for. the convenient prosecution of the business. The freezing
bins are usually temporary structures within the flsh-house, and are generally without
insulation. The wall of the fish-house may form the back, while loose boards are fitted
in to form the sides and front as the bin is filled, in the manner hereafter described.
A better way is to build the bins with sides and back 4 or 5 inches thick, filled with
some nonconduotor, with double or matched floor and with movable front boards.

The storage rooms are commonly arranged in a series side by side and separated
from each other by well-insulated partitions, the capacity of the rooms ranging from
25 to 200 tons each. The outer walls of these rooms, as well as the floors and ceilings,
are well insulated, made usually of heavy matched boards, with interior packing of
some nonconductor of heat. Among the latter may be mentioned planing-mill shavings,
sawdust, pulverized charcoal, chopped straw, slagwool, etc. Most of the walls are 16 or
18 inches thick, filled with planing-mill shavings or sawdust, and in some freezers the
damaging effect of rats is obviated by placing linings of cement between the shavings
and the board walls. Most of these loose materials have their economic drawbacks,
chiefly because of their strong hygroscopic tendency, the mater.iallosing its insulating
power and decaying, this decay also attacking the wood of the walls. Because of this,
mauy of the storage rooms recently coustructed are insulated by having the walls
made up of a comblnation of mineral wool, insulating paper, air spaces, and inch boards.

The sides, and in SOlDe cases the ends, of the room are lined with the tee-and-salt
receivers, consisting of galvanized sheet-Iron tanks, 8 01' 10 inches wide at the top,
narrowing to 3 or 4 inches at the bottom, and placed about 4: inches from the wall in
order to expose their entire surface to the air in the room. These tanks open at the
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top, which extends above the ceiling so that they may be filled without opening the
storage room. At the bottom is usually agalvanized-Iron slanting gutter, into which
the water resnlting from the melting ice flows, whence it is conducted through the
floor of the room by a short pipe, protected from the entrance of air at its lower end
by a small drop cup, into which the brine falls and runs over at the top. In some
fish-houses this brine, which is otherwise wasted, runs into receiving tanks, where it is
stored and used as required in pickling fish. The ice-and-salt tanks must be cleaned
from time to time in order to rid them of dirt and sawdust. Their capacity should be
in proportion to the size of the room and the excellence of the insulation secured,
and they should be large enough' to render it unnecessary to fill them oftener than
once a day, even in the warmest weather.

The appliances used in the ice-and-salt freezers are described at length in the
account of the processes of freezing and storage (see pp. 377-384).

While crushed ice and common salt are generally employed as a freezing mixture,
numerous other compounds are available. The following compilation gives a number
of mixtures that may be employed in refrigeration, the initial point in the case of
crushed ice or snow being 320, and in the other mixtures 50° F. Most of these have
as yet been employed only in laboratory practice and for certain special purposes,
only a few of them having been applied commercially on a.large scale. These formulre
are obtained mostly from Leask's Refrigerating Machinery and its Management, pub
lished in London in .1895.

I
Minimum Minimum

Composition. Parts. tempera. Composition, Parts, tempera-
ture, ture.

---
OF. OF.

ice or snow ................... 2 }
Sodium sulphate .................. 8 } - 0

chloride ................. 1 - 5 Hydrochloric acid ................ 9

ice orsnow .................. 5 }
Sodium sulphate.... ; .............

~}Ammonium nitrate _.................. -40chiorlde ................. 2 -12 Nitric acid' (diluted) .............. 4'lum chloride............. 1
iceorsnow.·............ 24

}
Sodium phosSihate ................ n -12

chloride ................. 10 Nitric acid ( iluted) ..............
Ium Chloride ............. 5 -18 Snow ............................. 8 }m nitrate ............... 5 Sulphuric acid (diluted) .......... 2 -28

ice or snow ............. 12 } Snow ............................. 8 } -27chloride ...••.•.......•.. 5 -25 Hydrochloric acid ................ 5
iumnitrate .............. 5 Snow ............................. 7 }lum chloride............. 5 } Nitric acid (diluted) .............. 4 -30

1lI nitrate ............... 5 -10 Snow ............................. n.................................... 16

I
Calcium chloride, crystallized .•••. -50

sulphate................. 5 } -8
~~~:.;h:::::::::::::::::::::::::::: 8 }c acid (diluted) ......... 4 4 -51

Crushed
Sodium
Crushed
Sodium
Ammon
Crushed
Sodium
Ammon
Potaasiu
Crushed

. Sodium
AmmlJD

Ammon
Potassiu
Water.
Sodium
Sulphuri

c.

DESCRIPTION OF MEOHA.NICA.L FREEZERS.

It is scarcely within the scope of the present paper to enter into a comprehensive
description of the numerous systems of mechanical freezers. They are all based on
the principle that a liquid passing into a gaseous state, pr converted into a vapor,
carries away a definite amount of heat from the objects by which it is surrounded.

The compression system is in most general use, and consistaof three operations
following each other in rotation, and which are 'practically the same in all refrigerating
machines. By means of a large compression pump, anhydrous ammonia, which is the
gasusually employed, is compressed to a pressure varying from 125 to 175 pounds
to the square inch. During this operation beat is developed according to the amount
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of the pressure exerted upon the gas or to the relative volume to which it is reduced,
and this heat is withdrawn from the compressed gas by forcing it through coils of
pipe in contact with cold water, the heat being transferred to the water. The gas is
now ready to assume a liquid state, and in so doiug transfers additional heat to the
.water surrounding the pipes. The liquid gas thus obtained is allowed to enter coils
of circulating pipe at a pressu.r:e much lower than that required for retaining the gas
in a liquid state, whereupon it reexpands and extracts from the pipes ana the sub
stances surrounding them a quantity of heat equal to that which was previously given
up by the gas during the period of condensation and liquefaction. The gas is, then
drawn from the expansion coils by the pumps at a pressure of 10 to 15 pounds above
that of the atmosphere, and is again compressed in the condensiug coils at a pressure
of 125 to 175 pounds to the square inch, and the same cycle of operations is repeated.
Various modifications of the above, as well as auxiliary processes, have been introduced,
but the principles are the same iu all compression machines, the differences being in
their application.

The absorption system, which is comparatively little used at present, is based on
the fact that many vapors of low boiling point are readily absorbed by water, but can
be separated again by the application of heat to the mixed liquid; and the machinery
in au absorption system differs from that in a compression plant principally in the
substitution of an absorber for the condenser and in applying heat to the ammonia
water to drive off' the anhydrons ammonia at' a high pressure.

Formerly, in order to avoid danger from leakage of gas through the circulating
.pipes 'carrying the cold ammonia, those pipes were not passed ,through the freezing
and storage chambers, but were stored in a large tank surrounded by some liquid
whose freezing point is very low, such as salt brine, or, when lower temperature is
desired, a solution of chloride of calcium, and this cooled liquid is pumped through
pipes circulating in the freezing and storage rooms. The improvements in the manu.
facture of freezing machinery have resulted in the making of much tighter pipes, so
that at present in many freezers the ammonia coils pass directly through the freezing
rooms, and in some instances they also pass through the storage rooms, but brine or
chloride of calcium circulation is yet preferred for the storage rooms.

In the mechanical freezing-houses there is a machinery room containing the
boilers, compression pumps or absorption tank, according to the system employed,
brine pump, etc. Apart from these and within well-insulated walls are the cold rooms,
of which there are two kinds-one for the freezing of fish and the other for their
storage after being frozen, the capacity of the latter being usually much greater than
that of the former. In the freezing-room the circulating pipes containing the cooling
material are 2- inch to 2 inches in diameter and arranged in shelves or nests with hori
zontal layers 4 or 5 inches, and sometimes 10 inches, apart, ranging from the floor to
the ceiling, the entire room being occupied with these nests, except sufficient space
for moving about. These pipes are sometimes made in separate coils, so that if desired
the brine may-be circulated through only a portion of the pipes, and there is generally
a vertical row of pipes on each side of the freezing-room. The temperature depends,
of. course, on the quantity of green fish and the progress of the freeztng process, but
with direct circulation, or using brine made of chloride of calcium as the circulatory
medium, a temperature of-loa F., or even less, is obtainable. In this room the green
fish are frozen, and then removed to the storage rooms. .
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The storage rooms are constructed similarly to the storage rooms in ice-and-salt
freezing-houses, the only difference being that circulating pipes are substituted for
the ice-and-salt receptacles. The pipes in the storage rooms are usually larger, but
are not so numerous as in the freezing-room. They are arranged at the ceiling, and
sometimes about the upper sides also.

The freezing and storage roo IDS have well-insulated walls, ceiling, and floors
similar to the storage rooms using ice and salt as a freezing agency. 'I'he walls are
sometimes 16 or 18 inches thick, filled with sawdust or planer shavings ; but usually
tIley are made up of successive layers of boards, paper, mineral wool, and air space.
In one of the most recently constructed freezing establishments, that of the Cincin
nati Oyster and Fish Company, the walls are constructed as follows: Seven-eigIlth
inch boards, insulating paper, ~.inch boards, 2-inch air space, ~.inch boards, two sheets
of insulating paper, ~·inch boards, 4 inches of mineral wool, ~.inch boards, insulating
paper, and ~-inch beaded boards. In the same establishment the ceiling is insulated
by ~-inch boards nailed against the joists, two sheets of insulating paper, ~.inch

boards, 2 inches of mineral wool, ~.inch boards, insnlating paper, and ~.inch boards.
On top of the ceiling and between the joists there are 3 inches of mineral wool, ~-inch

boards, insulating paper, and ~.inch boards. TlJe floor is insulated by nailing *
by 3-inch strips between the joists and close to the bottom, on top of which are t-inch
boards, insulating paper,and ~.inch boards, the whole being pitched throughout so
as to make it perfectly air-tight. Then come 2 inches of air space, ~·inch boards,
insnlating paper, ~-inch boards, 4 inches of mineral wool, *-inch boards, insulating
paper, ~-inch boards, 3 inches of concrete, and 1~ inches of cement. Restingon the
cement floor are ~ by 3·inch oak racks, to permit a free circulation of air under the
fish stored in the room.

In 1896 there was erected at Goble, Oregon, a freezing and cold-storage plant
differing from any other in the United States, in that cold air is used as the freezing
medium. There are similar plauts at Montreal and Quebec, and there are several
used in Great Britain and Australia for refrigerating beef and mutton.

The following is a description of the Goble establishment:

The building is 100 feet long by 52 feet wide, exclusive of the boiler aud engine rooms, which are
under another roof adjacent to the main structure. The first floor is well insulated and divided into
8 storage compartments insulated from cach other, the dimensions of which are 40 feet in length, 10
feet in width, and 10 feet in height, the floor space within each being occupied by two parallel car
tracks with an alleyway between. 'I'he floors of these rooms consist of 16 inches of sawdust, 3 pieces
of !-inch hard felt nud 5 air spaces, floored over with I-inch plank; and the walls have two thick
nesses of felt and 4 air spaces. The remaining portion of the width of the building, 8 feet on the
inside, is occupied by a corridor, in which is a car track with suitable turntables leading to each
track in the storage rooms; and the remaining 9 feet net in the length of the building is taken up by
an elevator, stairway, and tool room. On the fourth floor there is a tank, 22 feet long and 6 feet wide,
filled with brine cooled by ammonia circulation. In this tank there are 5 disks, 4 inches in diameter,
revolving on axles running across the tank. The air from the freezing and cold-storage rooms is
collected and forced over the revolving disks as the brine drops off, and is then returned by other
channels to the freezing and storage rooms.

When the fish, consisting princlpally of salmon, are recei ved at the dock, they are washed, wiped
dry, and placed on cars fitted up with 7 galvanized-iron shelves, 5 feet 4 inches long and 3 feet wide,
the capacity of each car approximating 1,000 pounds, and its cost, with the necessary shelves, about
$34. When the shelves are filled, the cars are wheeled into the corridor leading to the freezing rooms,
and then to the proper compartment, where, atill remuining on the cars, they are frozen by the cold
air forced over and among them. Each room has capacity for 7 cars on each track, or 14 cars in all,
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with 7 taus of fish, giving an aggregate freezing capacity in the 8 rooms of 56 tons at one time. The
air introduced in these rooms has a temperature of 5° to 10° F., and is changed every 2 or 3 minutes.
Preozing can be accomplished in 12 to 14 hours, but ordinarily from 14 to 24 hours are taken for the
operation to be completed, depending somewhat on the size of the fish. After the fish are frozen, the
cars are removed to an elevator and run up to the second floor, where the fish are glazed, being dipped
in water, and thus covered with a coating of ice about one-sixteentli of an inch thick. This glazing
iseffected by transferring the fish to racks and then dipping them iu a tank 20 feet long by 4 feet
wide, partly filled with water at a temperature several degrees below freezing. The fish are then

'usually wrapped in paper and neatly packed in paper-lined. boxes, usually of 250 pounds capacity,
ready for shipment, and transferred to storage rooms on the third floor, having a capacity for about
800 tons.

In addition to the machinery above described, there are two 80-horsepower boilers and two 60·
horsepower engines, with a fire pump capable of delivering 18,000 gallons of water per hour, an ice
plant with capacity of 20 tons a day, and an auxiliary one with capacity of 3 tons daily. The cost of
the plant is said to approximate $45.000. The machinery employees number 4, ~ud usually there are
20 men employed in handling the fish.

PHOOESS OF FREEZING AND OOLD STORAGE.

In freezing fish, as well as in preserving most food products) the superintendent
must give close attention to economy of the process as well as to the excellence of the
prodnct, and the costliness of the best process sometimes prevents its use, To secnre
the very best result, the stock to be frozen should be perfectly fresh audfree from
bruises and blood marks. It improves the appearance, and therefore increases the
value, if the fish are graded according to size, but that is rarely done. All kinds of
fish keep and look. best when frozen just al:l they come from the water, with heads ou
aud entrails in, and it is better that the fish be not eviscerated before freezing, excep,t
in case of very large fish, such as sturgeon. But since the freezers receive the surplus
from the fresh-fish trade, many have been already split and dressed. Generally fish
that are frozen with heads oft' and viscera removed are not strictly fresh; but this rule
has many exceptions.

Whether round or eviscerated, the fish are first washed by dumping them into a
wash box or trough containing fresh cold water, which is frequently renewed, and
stirring them about with an oar-shaped paddle or cloth swab to remove the slime,
blood, etc. Some freezers consider it inadvisable to wash flatfish, because of their
being too thin. From the wash box the fish are removed by hand and placed in the
pans, or, better, they are removed with a dip net and deposited in trays situated on a
pan-filling bench. The bench in use in most of the freezing-houses of this country
is 12 or 15 feet in length and about 2 feet wide, and at intervals of about 3 feet or so
there are square trays 3 or 4 inches deepjwith lattice bottoms for drainage, in which
the fish are deposited from the wash tank. Oil either side of each fish-tray is room
for a fish-pan, at which stands an operative engaged in filling pans.

The pans are of various dimensions adapted to the size of the fish usually received.
In most houses they are about ,26 or 28 inches long by 16 or 18 inches wide and
2 or 3 inches deep, with capacity for about 40 pounds of fish, the material used
being generally No. 24 Juniata galvanized iron, with the corners turned down, riveted
and soldered. In some houses much smaller pans are used, the smallest observed
by the writer being 16 inches long by 8 inches wide. Generally at each corner in
the bottom of the pans there is a small ronnd hole for drainage purposes, but some
pans are made water-tight. Bach kind has its advantages, In the tight pan the
water remaining on the fish from the washing-tank accumulates in the bottom and
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adds so much to the material to be frozen, but it also serves to hold the fish together
in the frozeu block. In some freezing-houses using tight-bottom pans the weight of
the ice in the bottom of the frozen block amounts to more than 5 per cent of the total
weight.. This, of course, increases the weight of the frozen fish when they are sold.
An erroneous idea prevails, to some extent, that in using ice and salt for freezing, it is
necessary to use tight-bottomed pans to exclude the brine.

The fish are generally placed so as to make a neat and compact package entirely
filling the pan, so that the cover will come in contact with the upper surface of the'
fish. It is desirable to have the backs of the fish at the sides of the pan and the
heads at the ends, so as to protect the blocks in handling. It is also desirable, when
the size of the fish so admits and a cover is used, that the bellies be placed upward,
since that portion has greater tendency to decompose, and, as the. cold passes down,
this arrangement results in freezing the upper portion of the block first, and also in
less compression of the soft portion of the fish by removing the weight therefrom.
This practice, however, is not by any means uniform. In case the fish have been
split and eviscerated it is advisable to place them slanting on the sides, but with
backs up, so as to permit the moisture to run from the stomach cavity, but that is
not the general practice. Large fish are necessarily placed on their sides, the fish
being curved, if necessary, so as to lie in the pan best. Some freezers place herring
and other small fish on their sides two layers deep in the pans, while others place a
bottom layer of three transverse rows, the end rows with the heads to the edge of the
pan, and a top layer of two transverse rows laid in the two depressions formed
between the bottom rows. In case of pike and some other dry fish a small quantity
of water is sprinkled over them,since they do not ordinarily retain sufficient moisture
to hold together when frozen, as is the case with most other species.

Formerly all pans were provided with covers, as described in Davis's letters patent,
and this is necessarily so at present, where ice and salt are used for freezing, the covel'
being required to separate the freezing materials from the fish. These covers are
slightly larger than the pans, so as to slip on easily. The cover best adapted to a pan
26 inches by 14 inches by 2 inches is 262- inches by 142- inches by If inches, with the
sides slanting toward the base. But in some houses, where circulating brine or ammo
nia is the freezing medium, the covers are being discarded, resulting in a 1I10re rapid
freezing of the fish, as the cold does not have to pass through the metallic cover. But
in that case the top of the block of fish does not present so smooth an appearance
as when the cover is used, for the latter presses the fish down somewhat and unites
them more closely, making a firmer package. In order to make a compact block those
houses not using covel'Susually place the small fish bellies down. Only a few freezing
houses have discarded the use of the pan covers altogether, and in the more advanced
freezers covers are used when the fish can be placed so as to come in contact with
the cover, otherwise they are discarded. In many sharp freezers, including the one
shown in the illustratiou opposite page 374, the greater portion of the pans have
covers, while the others have none.

As soon as the pans are filled and the covers fitted on they are placedin the sharp
freezer. In houses where circulating ammonia or brine is used the sharp freezer con
sists of a series of coils of small circulating pipes, through which the freezing medium
passes, on which the pans of fish are placed, the whole being iuclosed ill a room of
suitable size provided with insulated walls and with doors. Where ice and salt are
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used, as in most of the freestng-houses, the sharp freezer is usually n stall or bin, open
in front and sometimes on the sides, the front and sides being built up with loose
boards as the bin is filled.

The arrangement of the ice, salt, and fish-pans in the bin is ae follows: The ice,
after being passed through a grinder, where it iR crushed into small particles, is
mixed with salt in the proportion of from 8 to 16 pounds of salt to 100 pounds of ice.
'£l1e mixing is conveniently done by scattering salt over each shovelful of ice as the
ice is shoveled from the grinder to the handbarrow.' Many varieties of salt are used,
most houses preferring a coarse mined salt because of its cheapness. Others use
finer salt because of ita coming in close contact with the ice and resultiug in a lower
degree of cold and the more rapid freezing of the fish, although the salt does not last
so long.

The amount of ice and salt required in freezing a given quantity of fish depends
principally on the fineness of the materials and the proportion in which they are used,
and to a less extent on the insulation of the freezing-bin, the amount of moisture in the
atmosphere, and the size of the pans and the manner in which the fish are placed
therein. The finer the ice and salt the quicker the freezing and the exhaustion of'
their strength. A. larger proportion of salt also results in quicker freezing. The most
economical quantities appear to be about 85 pounds of salt ancll,OOO pounds of ice to
each 1,000 pounds of fish, although 'some freezers use much mote salt and less ice.
Much Iarger quantities of ice and salt are required during warru weather, and also
more is necessary when the atmosphere is moist than when it is dry. Some of the ice
and salt generally remains unmelted and this may be used over again in connection with
fresh materials, additional salt being mixed with it, and as it is weaker than new ice it
should be used mainly at or near the bottom of the pile, the top of the pile taking care ~

of the bottom since the cold descends.
In making the freezing pile an even layer of ice and salt, about 3 or 4 inches deep,

is placed at the bottom, on which is laid a tier or layer of pans filled with fish, about
3 inches of ice space intervening between the pans and the sides of the bin. This is
followed successively by a layer of ice and salt about 2 or 3 inches deep and a layer of
pans, the surface of each layer of ice being made even and smooth by means of a
straight edge. Sideboards are placed as the height of the pile requires, and a wide
board laid on the pile furnishes a walk for the workmen in placing the freezing- mixture
and the pans. Some freezers place the pans in double tiers between the layers of
ice and salt, and in this ease the thickness of the layers of freezing material must be
increased. In some freezers a light sprinkling of salt is thrown on top of the pans
before the freezing mixture is applied. The pile is built up as high as it is con
venient for handling the pans of fish and the ice and salt, which usually does not
exceed 6 feet. .A double quantity of the freezing material is put on top, and the whole
should be covered with wood or canvass to exclude the air. The freezing is usually
completed in about 15 or 18 hours, but the fish usually remain one day, when they are
ready to be placed in cold storage. On one occasion, at a freezing-house in Cleveland,
2,200 pans of herring, each pan containing about 19 pounds of fish, or a total of 41,800
pounds, were filled and placed in the freezing- bin 1n14 hours. Twenty-seven men were
required, at a cost of 15 cents per hour each, making the total cost of labor $56.70, or

'nearly 14 cents per 100 pounds.
In the sharp freezer the fish, being moist, are frozen solidly to each other and to

the surfacea of the pans. To remove them from the pan the latter is usually passed
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for a moment through cold water, which draws the frost sufficiently from the iron to
allow the fish to be removed in a block without breaking apart. In one or two freezing
houses the thawing of the fish from the sides of the pan is omitted, the cover being
loosened and the block of fish removed by hitting the pan at the ends and sides. In

s several houses each pan of fish is dipped for a moment in cold water, when the top is
lifted off. This is usually the case in ammonia freezing-houses when the fish are
removed from the pans in a cold room where running water would be objectionable.

In most of the houses use is made of a sprinkling trough or tank, 2~ or 3 feet
wide and 8 or 10 feet long, with two parallel iron bearings on inclined scantling
6 or 8 inches apart on the inside, on which the pans may slide from one end of the
tank to the other. Resting on top and near each end of this trough is a sprinkling
box about 36 inches long, 18 inches wide, and 3 inches deep, which usually consists of
a box 01' a block of wood hollowed out from the under surface and with a sheet of metal
perforated with many small holes tacked on the bottom. At one end of the box
or block is a Linch auger-hole, into which .the eud of a hose may be entered, sending
a stream of water into the sprinkling box and through the perforated metal bottom,
falling into tile trough and overflowing at the lower end.

Some houses substitute a 2-inch pipe with perforated under surface in place of
the metal bottom to the box.

The pans of frozen fish are successively placed in the trough under the first
sprinkling box, where the water falling through thaws the top sufficiently so that a
workman standing at the middle of the trough may remove the cover, and, turning the
pan over, he permits it to slide under the second sprinkling box, where the descending
stream of water thaws the bottom sufficiently for a workman at the end of the trough

_ to lift it from the block of fish, which remains intact and is removed from the
trough and placed on a truck or other conveyance for transfer to the storage room.
Three men are required at the trough, one to place the pans under the first sprinkling
box, the second to remove the top and turn the pan over and to pass it under the
second sprinkling box, and the third to remove the bottom of the pan from the fish
and place the block of fish on the carrying truck. In order to avoid thawing the
surface of the fish, the water used must be cold and the pans are placed in the trough
rapidly, taking bnt a few moments for the removal of the blocks of nsh at the other
end. In removing the fish from the pans 8 men are usually required-2 to remove tile
pans from the sharp freezer and carry them to the sprinkler,3 at the sprinkler, 1
passing the truck to storage room, 1 handling the blocks of fish in the storage room,
and 1 placing them in piles. To sprinkle, unpan, and store 40,000 pounds of frozen
fish requires such a force about 32- hours, and the cost of labor approximates $4.20.

In passing through the trough considerable moisture adheres to the fish, which is
frozen by the surplus cold, forming a coating of ice about 6~ inch thick, entirely sur
rounding the irregular block of fish. The process of freezing dries the fish to some
extent, tile loss in weight amounting to about 2 per cent, but the ice coating placed
on them adds about 4 pel' cent to the weight. Some freezing-houses, in order to make
the coating' of ice thicker, pass the block of fish, on its removal from the sprinkling
trough, through a second trough nearly filled with ice-cold water, which has suspended
in it a long box with perforated bottom filled with crushed ice. The blocks of fish
pass through a channel in the trough underneath the ice-box, coming out at the other
end with a coating of ice 31..;; inch or more in thickness. In houses where sprinkling
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boxes are not used the fish are dipped by hand in 11 tank of water after removal from
the pans. In some houses the frozen blocks of fish after removal from the pans are
dipped, then cross-piled in the cold-storage rooms, and on the following day, or even
the second day after, are again dipped in cold water in order to form a thicker coating.

After the blocks of fish are coated with ice they are passed to the cold-storage
room, where they are ranged in neat piles, the blocks being placed vertically in some
houses, but more frequently they are ranged horizontally in piles extending from the
tloor nearly to the ceiling. Strips 2 or 3 inches thick are laid on the floor to keep the
fish slightly elevated and allow the cold air to circulate underneath.

Oare must be exercised ill piling the frozen blocks, lest the piles sag and tumble
down. When the room is lofty, to avoid heavy pressure on the lower blocks, a platform
or floor is arranged about one-half the height of the ceiling, on which the upper blocks
of fish rest. A better way of storing the fish is to pack them in boxes, 3 or 4 blocks
to the box, and place these in the storage room. While placing the fish in storage,
care must be taken to avoid raising the temperature of the room by the admission
of warm air. This is usually accomplished by keeping the door closed as much as
possible and in some cases by arranging a woolen flap over the entrance to prevent
the admission of a current of air, or by having in the door to the storage room an
opening just large enough to permit the passage of the packages of fish.

The quantity of ice and salt required in the establishments which use those mate
rials in the storage rooms is dependent on the outside temperature and the excel
lence of the wall insulation and is independent of the amount of frozen fish in the
room, requiring no more freezing material to keep 50 tons of frozen fish at an even
temperature than to keep 2 tons in a room of equal size. With 16·inch or IS· inch
walls well insulated, it requires the melting of about 40 pounds of ice per day for each
100 square feet of wall surface when the outside temperature is '60° F. to maintain a
temperature of 180 F. inside, this calculation leaving tbe opening of doors and the
cooling of fresh material out of consideration. All calculations as to the quantity of
ice used ill ice-and-salt freezing are based on the use of natural ice, for artificial ice
is rarely used in those freezers. Since artificial ice is usually colder than natural ice,
less would be required. The temperature in the storage room should be constant, and
about 160 or ISO F. is considered tile most economical. Above 200 the fish are likely to
turn yellow about the livers, a result generally attributed to the bursting of the" gall."

The storage room should be free from moisture, since the latter offers a favorable
place for the settlement and development of micro-organisms of all kinds, which tend
to mold the fish. To reduce excessive moisture, a pan of unslaked lime, chloride of
calcium, or other hygroscopic agency, may be placed in the room, the material being
renewed as exhausted. If the storage rooms are very moist, they should be dried out
before storing fish in them, this being readily accomplished by using a small gas,
coke, or-charcoal stove. The storage rooms using ammouia may be dried by passing
hot water through the pipes, which of course should, nuder no circumstances, be done
when there are fish in the rooms. In case of mold appearing on the fish it might be
well to try spraying them with a solution of formalin, which is a 40 per cent solution
of formaldehyde gas in water. The solution, containing 10 parts of formalin and 90
parts of water, should be sprayed over the fish at the first sign of mold.

All fish deteriorate to some extent in cold storage, depreciating both in flavor
and firmness. The amount of' this decrease is dependent primarily 011 the condition
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of the fish before freezing and the care exercised in the process of freezing,and,sec
oudarily, on the length of time they remain in cold storage, The loss in quality during
storage is due principally to evaporation, which begins as soon as the fish are placed
in storage and increases as the ice coating' is sapped from the surface.

Evaporation proceeds at very low temperatures, though not so rapidly as at
higher ones'; even at a temperature of 0° F. the evaporation during two or three months
if! considerable. The heavier the ice coating the less the evaporation, but it is almost
impracticable to entirely prevent it, and under ordinary conditions it amounts to
about 5 per cent in weight in six months, but the loss in quality is greater than the
loss in weight.

The method generally adopted of restricting evaporation other than coating with
ice is to wrap the fish in waxed or parchment paper and place them in shipping
boxes whose length and width are slightly larger than the blocks and deep enough
to contain 4 or 5 blocks, or 120 to 150 pounds of fish, the inside of the box being lined
with wrapping paper.

A method of largely reducing evaporation was invented and patented in 1880 by
Mr. W. B. Davis, of Detroit, Mich., but it is scarcely sufficiently practical for general
use, especially with cheap grades of fish. It consists in freezing the fish as above
described, except that they are packed in fine pulverized ice in the pans before being
frozen, and when taken out of the pans the fish are found solidly imbedded and
incased in the block of puI verized ice.

Along the Great Lakes the most popular fish for cold storage are whitefish, lake
trout, lake herring, blue pike, saugers, sturgeon, perch, wall-eyed pike, grass pike, black
bass, catfish, and eels. In addition to these species the Great Lakes freezers receive
considerable bluefish and squeteague from the Atlantic. On the Atlantic coast
bluefish, halibut, squeteague, sturgeon, mackerel, flatfish, cod, haddock, Spanish
mackerel, striped bass, black bass, perch, eels, carp, and pompano, are frozen. Salmon,
sturgeon, and halibut are the principal species frozen on the Pacific coast.

Some varieties of fish are so very delicate that it Is not deemed profitable to freeze
them, especially shad, but even these are frozen in small quantities. Oysters and
clams should never be frozeu.vthe best temperature for cold storage being 350 ot 400 F.
When stored in good condition they will keep about six weeks. As an experiment
they have been kept for ten weeks, but storage for that Iengtbof time is not advisable.
Caviar also should never be frozen, but held at about 40°. Scallops and frog legs,
however, are frozen hard in tin buckets and stored at a temperature of 160 to 180 F.
Sturgeon and other fish too large for the pans are frequently hung up in the storage
rooms by large meat hooks, and when frozen are dipped in cold water and stored in
piles. But when intended for shipment sturgeon are usually cut into pieces of suit
able size for packing in the shipping boxes.

In some of the largest freezing houses on the Atlantic seaboard, which freeze and
store fish as well as other food products, the fish to' be frozen are simply hung up in
the sharp freezer, the heads being forced on to the sharp ends of wire nails protruding
from cross lathes arranged' in series. After the fish are frozen they are removed and
piled in storage rooms, where the temperature is aboutIti'> or 18° F. (See plate XII.)

Where the handling of fish is of minor importance compared with other food prod
ucts, the fish are placed on slat-work shelves in either a special freezing room or in a
storage roomwhere fhe temperature is kept below 20° (see plate XLI, lower half), or
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they are retained in bulk in baskets, boxes, or barrels in the same'room; but these
methods are not productive of results even approximating those in the Great Lakes
fish-freezers and should not be used where quantities of fish are handled.

. The cost of cold storage and the deterioration in quality make it inadvisable to
carry frozen fish more than nine or ten months, but sometimes the exigencies of the
trade result in carrying them two and even three years. In the latter case they are
scarcely suitable forthe fresh-fish trade unless the very best of care has been exer
cised in the freezing and storage, and it is usually better: to salt or smoke them.

The rate of charges in those houses which make a business of freezing and storage
for the general trade is usually from Zcent to 1 cent for freezing and storage during
the first month, and about half of that rate for storage during each subsequent month,
dependent on the quantity of fish. However, the cost of running a first-class plant
at its full capacity is probably less than one-third or even one-fourth of the minimum
above quoted, since it costs no more to rnn a storage room full of fish than one-fifth or
even one-tenth full.

The refrigeration of fish on the Pacific coast, according to Mr. W. A.Wilcox, dates
practically from 1890, since when it has steadily increased, the aggregate shipments
from Oregon and Washington in 1895 being 236 refrigerator carloads, or 5,872,533
pounds of fresh fish. This consisted chiefly of salmon from Columbia River and Puget
Sound, with 1,161,715 pounds of dressed sturgeon and a small amount of halibut and
smelt. Mr. Wilcox, on pp. 587-589 of the Fish Commission Report for 1896, describes
the process of refrigeration and shipment as follows:

On the reception of the fish at the cold-storage plant they are washed, wiped dry, and then
placed on racks attached to trucks; these are run into the freezing rooms where, in a round or
undressed condition, the fish are solidly frozen. From the freezing rooms the fish are taken to the
packing and storage rooms and packed in cases holding 250 pounds of flsheach. In packing, no ice
is used. In some ousee the fish are "glazed" with ice. This process consists in dipping the frozen
fish in tanks of water that are in a room with a temperature of 20° F, On removing the fish from
the water they are at once glazed or coated with ice, repeated clippings adding to the thickness of the
icy coat. Glazing is an extra precaution to keep the fish from the air. In some cases each fish is
wrapped in brown rag paper, in oiled paper, and in brown paper, as an additional protection from
the air. The fish having been frozen and packed, the cases are removed to cold-storage rooms and
held untrl needell for shipment. When placed in the refrigerator cars the latter lire charged with ice
that, except from some unusual delay, lasts the entire trip to the Atlantic coast.

Dnriug the past few ~'ears tho exporimentnl shipment of fresh frozen fish from America to Europe
has become of considerable importance. The pioneer shippers had much to learn and their shipments
were often under many disadvantages. Sometimes shipments arrived at their destination in prime
condition and again were only fair or poor. Frozen fish from America was a new article of food and
time was necessary to acquaint the people with them. The markets, as in this country, were often
fluctuating and shfpments were sometimes sold at a loss. On the whole, results were satisfactory
enough to encourage and build up this new brauoh of the fisheries. The shtpments of 1895 Included
300 tons of steelhead trout and 200 tons of silver and chiuook salmon. Untdl quite recently the steel.
head was but little thonght of, hut with the increasing demand for fresh fish it has grown to be the
most popular of the several apecies shipped long distances. While not having as much oil us some'
other species, it is a fine fish, and stands transportation mnch better than othor fish of. the salmon
family. One case is on record in which steelheads frozen solid and shipped to England, after being
received and the frost removed, were placed on the market, and the fish had such a fresh look, as if
,just from the water, that the dealer was arrested for having on sale fresh fish illegally caught.

Humburg is as yet the favorite point sbipped to, from which the fish are distributed all oyer the
Contment. At New York the oases of frozen fish are trausferred from the refI~igeratorcars or cold
storage rooms on shore to those 011 board of the steamer, the Hamburg steamers receiving and putting
in cold storage all~' Dumber of oases of fish offered. The distributions from Hamburg are made
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by packing cases of frozen fish into small truck cars holding from 1 to 2 tons each. The cars are
taken upon local steamers that radiate from Hamburg to many far and near ports. Dnring 1895 ship
ments from Hamburg brought from 30 to 60 pfennig, (or from 7t to 15 cents) net a pound, freight
excepted.

In connection with the present quite large slriprnents of fish to Europe, notice of a sura.lishlpment
from New England to Humburg as far back as 1876 is of interest. During March of that year Mr.
J. L. -:'riffin, then engaged in the fish business at Eastport, Me., made an experimental shipment of
fresh frozen salmon that had been taken from the waters of New Brunswick. Mr. Griffin states:

"The salmon having been frozen solid were packed in a box: which was inclosed within a second
box with an air chamber of It inches between the boxes. These were placed inside of a third packing
case with a. space of 1 inch between, this space being filled with sawdust. The fish arrf verl at Ham
burg in good condition, but could not find any market as fresh frozen fish, such an article then being
unknown. The frost having been removed, the fish were smoked ami met a ready sale!' '

This small shipment not meeting with success, the attempt to introduce fresh frozen salmonfrom
the Atlantic coast to Europe was for the time discontinued. After many years, with new methods
of freezing, packing, and shipping, it has been successfully and extensively renewed from the Pacific
coast.

For the purpose of ecouomizing in freight charges on ice, the following method is
used for shipping frozen salmon and other fish from the Pacific to Atlantic coast
points: The frozen fish are first carefully packed in boxes and placed in refrigerator
cars previously reduced to a low temperature, the floor of which is covered with
several inches of cold sawdust. Between the boxes of fish and the sides, ends, and
top of the car is a space of several inches, which is also filled with cold sawdust
tightly packed. When filled, the car is at once closed, and no ice is placed in the
tanks, as it is found by extensive experience that fish so packed for shipment reach
their destination in perfect condition, even after a passage of two weeks or more.

Messrs. Seufert Bros. Oo., of The Dalles, Oregon, state:
With frozen salmon, the fish are frozen solid as soon as caught, piled in cold storage like cord

wood in a woodhouse, until time gives a chance for packing, which is done at our leisure. 'I'hen they
are dipped in cold water and taken out at once. This forms a very thin coat of ice on them. They
are then wrapped in oiled paper with an extra heavy paper wrapped over that. They are then put in
boxes of 300 pounds net fish, lined with paper, and held in cold storage as long as one wishes. When
they are shipped in refrigerator cars we put 6 inches of sawdust on the floor of the cars. The boxes
are so made that we have about 2 or 3 inches space from the side of cars, which is fi lled with saw
dust, and the top is fi lled over with 6 inches of sawdust. This sawdust must be fine and dry. Then
we put 2 tons of ice in the car boxes with 2 sacks of salt, and the car is ready for a freight run across
the continent of from 11 to 14 days. On reaching Ncw York the fish are put in cold storage. If they
go foreign, they go directly into the steamer's cola rooms and arc not opened until they reach their
destination. Frozen salmon will keep perfectly for 10 months; after that they lose ground.

The process of refrigeration applied to sturgeon on the Columbia River when
shipped to eastern markets is as follows:

The fish are first beheaded, eviscerated, and skinned. The 'backbone is then removed and the
fish cut into suitable sections for freezing. The sections are packed into galvanized-iron pans 24
inches long, 16 inches wide, and 5 inches decp. The pans are then put into a freezer charged with ice

, and salt, and their coutents frozen into solid blocks of fish weighing about 60 pounds to each pan.
Tho process is precisely similar to that in vogue on the Great Lakes for freezing fish. When frozen,
the fish are 'removed from the pans and packed in boxes, four blocks to each box, and then loaded into
refrigerator cars. The cars are charged with ice und salt to keep the temperature below the freezing
point. In winter the cars do not usually require to be recharged before they reach their destination,
but when the weather is warmer it is sometimes necessary to recharge with ice arid salt once or more
while intranait. (Report U. S. Fish Commission, 1888, pp. 226, 227.)

A process quite similar is applied to freezing sturgeon OIL the Delaware River.
the frozen fish being then stored for the fall and win tel' markets.



BUll. U S. 1'" . C. 1898. (To Ieee page 384.) P L ATE XIII.

F ISH STOR AG E ROOM OF AMMO N IA PLAN T AT MI NN E APOLIS. MINNE SOT A. CO NTAI N ING M ISC ELLANE OU S FISH .

F ISH ST ORAGE ROOM OF AMMO NI A PLAN T AT MIN NE APO LIS. MINN ESOT A. CO NTA IN ING M ISCE L LA NE OU S FISH .



PI~ESERVA'rION OJ!' PISHERY PRODUC'l'S POR )j'QOD. 385

FREEZING- FISH IN EUROPE.

An account of the condition of the frozen-fish trade in Europe has recently been
received from Mr. Nicolas Borodine, of the department of agriculture of the Russian
Government, of which the following is a partial translation:

In the regions' of western Europe, not inclnding Norway and Switzerland, the winters are so
mild that fish naturally frozen are not found on the market; hence a strong prejudice has arisen
among the Germans and French against fish in that condition. ThllY express the opinion that frozen
fish lose their savory qualities, and they esteem them far less than the unfrozen. In consequence of
this prejudice frozen fish have not hithcrto found much sale in the European markets, although efforts
have been made in that direction.

At the end of the eighties an attempt to procure fish in the frozen state throughout the entire
year was made at Marseilles. A company was organized there, under the name of the "'rrident,"
which had a sailing vessel furnished with apparatus for freezing fish caught on the west coast of
Africa. The selection of Marseilles Illl a market was unfortunate; in thc Drst place, because the men
.of the south, never having seen frozen fish and not eating them, utterly refused to buy them; and, in
the second place, the inhabitants were cntirely unaccustomod to the kinds of fish which were imported.
Hence the compauy was soou compelled to wind up its buslness, The spread ofreports of the worth
lessness o( frozen fish as food, of which the French were at that time convinced, contributed no little
to this failure. In their opinion tainted fish imported in warm weather were better than frozen fish. ~

Hostility was even aroused at first against fish brought in ice from Algiers to Marsellles. These, they
said, are not fresh fish, but preserved fish, and therefore it must not be Bold in the market as fresh fish.

Another attempt of a similar kind was made by the Norwegiaus in the. Hamburg market in the
nineties. The North Cape Joint Stock Company built a special steamer, the North Cape, with cold
storage rooms (low temperature being obtained by means of machinery), which were fillecl with "Gadu«
wglifinuB" (haddock). 'I'he steamer arrived .at Hamburg with a full cargo. In the' first year hardly
any customers were found for the frozen fish, and a part of the cargo was carried back. According
to the reports for 1892-93 (see note by Mr. Heinemann in Pisciculture of the World, 1893, No. 12,
p. 395), this company built a large cold-storage warehouse at Vardo, in Norway, at a cost of 200,000
German marks [$47,600]. The fish are caught on the spot, are frozen, and placed in the cold-storage
warehouse in.a temperature of 5° Reaumur [18!O F.]. The shipment on the steamer at that tempera
ture is usually made in the autumn. A cold-storage warehouse for frozen fish, with a capacity of
21,000 poods, * was also built in Hamburg. A railroad goes to the warehouse, and the frozen fish are
shipped to any point in Germany by rail.

Fish are sent in a fresh state by rapid transit to Munich, Leipzig, and Vienna. To give an
idea of the demand, it is stated in the note already quoted that of 9,000 poods shipped to Hamburg
on the steamer Nortk Cap6, November 14 (26), 1892,1),200 poods were sold in the first week and the
remainder of the cargo in the following week.

JUdging by statements made in the German weekly, Deuisoh» l"isolterei-Zeitltng, the prejudice
against frozen fish is rapidly diminishing', owing in great measure to the fact that frozen fish are
sold much cheaper than fresh fish shipped in ice; and it may be asserted that the same thing will
occur in this case as in the case of the frozen meat from South America and Australia, which is. now
sold in large quantities in the great commercial centers.

In Paris the cold-storage warehouse is under the Bourse, and is under the management of the
Compressed Air Company of Paris. 'I'he central station and the' office of that company are 56 Rue
Etienne Marcel, from which point the couiprcseed air is carried in pipes to many pluces in the city
asa motive power. The employment of compressed air for freezing purposes is based upon its rapid
expansion, by which the surrounding atmosphere is rendered extremely cold. For the rarefaction of
the compressed air conveyed into the basement of the Bourse a special engine is employed, by which
the refrigerated' air is carried into the compartments formed by the double wall of the refrigerating
rooms. The walls are Iiued 011 the inside with tin, painted a whitish color, and ou the outside with
llIaterials which are nonconductors of heat (layers of-moss on wood). Every room is furnished with
a ventilator to carry off the damp air. 'I'here are 16 rooms, and each of them cau be refrigerated
Separately, and to any tempel'lltnre Ileal' zero or below zero. They are arrallg-ed on both sides of the

* One pood equals 36.112 pounds.
F. C. n., 1898-25
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main corridor. They are rented at 2 francs per square meter of surface if the goods are to be
subjected to a temperature above zero, and 3 francs per square meter of surface if a temperature
below zero is wanted.

In London there are cold- storage warehousea at the Central Market, which belong to a company
called "The CentralMarkets Cold Air Stores, Limited!' The immense cellars of the enormous London
meat market are used for these warehouses and have a capacity of 1,000 tons. The warehouses are
used partly :by the company itself, which does bustness in Australian frozen meat; and are partly
rented to butchers at £2 per ton for four days. Besides meat a large quantity of game is stored here,
including 100 tons of poultry from Russia annually. The whole underground market consists of a
series of Iargerooms with thiek insulated walls. A square wooden pipe, the sides of which are also
insulated, passes along·the ceiling of all the rooms in the basement; and there are orifices in this
main pipe in e\-ery room through which cold air can be admitted. Here, too, the refrigerating
process is based upon the expansion of compressed air. At first the air is compressed by steam power.
It is then driven violently into a vacuum, where, as it expands, ib.Iowers the temperature. From this
room the refrigerated airis conveyed into conducting pipes for general distribution. These engines
are built on the Bell & Coleman system and are constructed in England by the firm of Holsam & Co.,
Engineers, Derby. The temperature can be regnlated at will. POl' meat it rangcs from 14° to 9°J!'.,
but never higher tha,n14°. .

The exportation of frozen meat froui Australia has lately attained great dimensions. Forty
steamers, equipped with apparatus for the transportation of frozen fish, run to London.

Freezing by machinery, for the storage of fish, was first employed in Russia at Astrakhan, byMr,
Supuk, who first built an ice barge for freezing by means of air engines of the Lightfoot system.
This occurred in 1888. In this' new enterprise Mr. Supuk was subjected to great losses through his
failure to induce others to send their fish to his barge. Not obtaining any cooperation ou the part of
the fish-dealers of Astrakhan, and becoming convinced that he would have to procure fish forhiDlself,
Mr. Supuk, in 1891, requested the aid of the Russian F'iehery Association, which, however, could not
furnish him any material aselstance, but which, through its members and by articles in the press,
greatly contributed to the establishment of thla new business. Recently Mr. Supuk's business has
been considerably enlarged and is on It firm footing.

I borrow from Mr. A. K. Heinemann, who inspected Mr. Supuk's ice barge at the time of its
construction, .some of the chief details concerning it. Its capacity is estimated at 10,000 poods,
It is intended to freeze and to transport in the frozen state not only large but small fish. It is fit for
going to sea and for ascending the Volga as far as Nijui-Ncvgorod. The eold-atorage room occupies
nearly the whole length of the barge, and is formed by double walls with the space between them
filled with sawdust. The walls are at a little distance from the sides of .the barge, and the ceiling of
the room does not reach the deck, so as to avoid heating. The engines stand, one in the bow, the
other in the stern of the barge. The chamber contains five sections, two of which serve for freezing
fish and the middle ones for storing fish. In the former the temperature' is about 120 R., in the latter
it is kept at 2° to 3° R. The capacity of the two freezing chambers is 450 to 500 poods [16,200 to
18,000 pounds]. The largest fish is frozen through and throngh in 24 to 36 hours. The cold air in
its passage from the engines to the freezing chambers, ill conveyed through a separate snow chamber,
in which the superfluous moisture of the air is condensed in the form of snow; from there the cold
air is conveyed through wooden pipes to the freezing chambers and the cold-storage rooms. The
admission of the air is regulated by espagnolcttes.

Having procured the capital needed for the whole operation of the purchase and sale of fish on
his own account, Mr. Supuk built at Astrakhan, on the bank of the Volga, a stone edifice for freezing
fish and for storing the frozen fish, and the barge is used exclusively for the transportation of the
frozen fish from Astrakhan to Tsaritstn. On the whoie,the undertaking proved very profitable, and
Mr. Supuk is extending his business, making improvements, and proceeding to the construction of
a second barge, intended for the southern part of the Caspian Sea. The new barge has a capacity
of 25,000 poods [450 tons] of fish. The freezing machine is placed in the middle of the barge. It is
furnished with electric light.

. Preezing by machinery is carried on 011 a still 'larger scale by the grcat fish firm of Vorobieff, at
Petrovsk, which has built large cold- storage warehouses, at a cost of 185,000 rubles [$71,865].

< A mixture, composed of ice aud salt, is employed for freezing fish at Mariupol and Heuichesk.
Judging by the printed reports, fish are frozen at Mariupol in tubs made for the purpose [4 by 2~

by 2 arshiuea} with a capacity of 100 poods [3,611 pounds], in which the fish are kept for days in a
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mixture of ice and salt [10 per cent of the latter]. When frozen, they are taken out and shipped in
baskets by rapid transit to Kharkoff, Moscow,and other great centers,

At Geuichesk the freezing of dolphins and sturgeon is carried on in an ordinary cellar constructed
on the seashore. In the spring and autumn the cellar is used for salting the fish, and in the summer
when the dolphin fishery is mostly carried Oil in the sea, the chests from which the fish are taken are
used to freeze the flsh, This is dono in the following manner: A layer of ice, 1arshine * in depth, Is lu.id
on the bottom of the chest; this ill covered with salt; on this is placed a layer of fish which is covered
with afresh layer of ice, and salt of half an arshine, and, so on to the top. The fish' remain in this
condition for 3 weeks, not longer, and are frozen, as in winter,in 24 hours after they are placed in the
chest. If it ill necessary to keep the fish longer than 3 weeks they are taken out of the ice and placed
in boxes containing gratings in order that the cold may penetrate them and to prevent the fish from
becoming soft by not being sufficiently salted. If it is intended to take the fish out within a week,
the first layer of ice is made only one-half arshine deep and the others much less. The capacity is
7,000 poods of frozen fish. The whole shipment from Genichesk amounts to 20,000 p oods every
summer. The frozen fish is shipped mostly to Kharkoff where it arrives in 24 hours, and may go as
far as Moscow. It is sent with great rapidity, in baskets containing 10 poods, with a mat over the top.

At the place of the catch the dolphins are sent direct in fresh condition to the freezing elltablillh
ment, where they are frozen. , On islands at a distance from Genichesk, ice is stored on the spot and
the fish are frozen there by being buried in the Ice, and are then shipped at night on sailing vessels
When the wind is favorable.

The same method has been employed recently at Uralsk for freezing sturgeou, and the frozen
sturgeon of the spring catch are shipped to Busulnk and Orenburg. In order to show the fish-dealers
the construction of the cold-storage rooms of the American type, for the preservation of frozen' fish, a
room of that kind was constructed at Uralsk after my plans. The whole operation of freezing the
fish and the construction of the room itself have been eeveralthncs explained in this miniature ware
house; and an opportunity of inspecting it is offered at any time to those wishing to do so.

'I'here is no doubt that freezing fish in the ordinary ice-house appears to be the simplest
method, as it requires 110 special buildings and is done in the commou cellar ice-house, part of the ice
in which serves for that purpose. The large fish, as I succeeded in ascertaining by personal observa
tion, are frozen very thoroughly by this means and lose nothing of their external appearance. The
time during which the fish can be preserved by this method, however, is limited. The fish must be
taken ont withju a week or a week and a half; otherwise the brine acts upon the frozen fish, and it
becomes soft and dark. Besides, this method can only be applied where there is a large stock of ice
on hand, as is th~ case in vaults which are also used for other purposes, '

In view of what has been said, we must conclude that for Russia, in places where there are
fisheries, the most expedient mode of cold storage consists in a combinatton of the vault and the cold
storage rooms of the American type for the preservation of frozen fish. By means of such combination,
in the first place, the space may be usedfor the ordinary purposes of the spring and autumn salting;
in the second place, the largest fish can be easily frozen by direct burial in the ice withont any great
expense for labor; and in the third place, when the frozen fish are taken ont of the ice, they can be
stored for the longest period in the cold-storage rooms of the American type.

FREEZING HERRING FOR BAIT•.

The demand for fresh herring as bait in the cod fisheries led, ill 1890, to the build
ing of a number of freezing houses along the New England coast, where shore herring
are frozen during the fall and kept for use during the winter and early spring. Most
o:f.these were of the direct anhydrous ammonia absorption system and were designed
by M. J. Paulson, of Gloucester.. From 1890 to 1893 the following plants, with the
designated capacities, were constructed: Gloucester, 4,500 barrels; Rockland, 10,000
barrels; Boothbay Harbor, 4,000 barrels; Provincetown, 3,000 barrels; North Truro,
3,000 barrels. The Rockland freezer did not pay and was dismantled in 1894. The
walls of the storage chambers in these plants are thick and well insulated. About

~e walls on __th~ i~Si~~~~!~~~~_t~~_a~~~ni~~!y~~~~~sts ~_~~~riz~~ta~_~o~~, the
* One arshine equals 28 inches.
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distance between the rows being 4 or 5 inches and between eachpipe in the rows 3 or
4 inches. The herring are thrown on hand boards of lattice or small flake platforms,
which are placed on the varions rows of pipes, and are frozen, the temperature dnring
the process being sometimes 15° F. or lower. They are afterwards stored in heaps on
the floor between the nests of pipes and additional fish are placed on the lattice boards.

The plant at North Truro, Mass., is thus described by the engineer, Mr. E.R.
Ingraham.: '

Our building is of wood, 100 feet long, 40 feet wide, and 3t stories high. Our sharp freezer is
on the third story; it is 70 feet long, 30 feet wide, 8 feet high, and contains .10,896 feet of It-inch pipe
arranged in four coils runniug the length of the building. The pipes are 12 inches from center to center.
Upon these coils are placed wooden flakes, or shelves, 6 feet long and <1 feet wide. Upon these flakes
the fish are placed to be frozen. The capacity of the machine is 125 barrels in 24 hours.

As soon as the fish are frozen tbey are put down through. scuttles into the storage rooms, which
are four in number aud contain 8,400 cubic feet each. Here the fish are held at a temperature of 15c

above zero. Iu our sharp freezer we carry a temperature of from 15° to 15° below, We have two
machines of the absorption type--direct expansion. The temperature of' our condensing water is 52°,
We carry 140 pounds high pressure on the generator, 3 to 10 pounds on absorber, 40 pounds of steam
on generator, and 60 pounds of steam on boilers. We burn .on an averageone ton of coal every 24
hours. The fish are all caught in weirs about one mile from the storage. They are bronght in boats
to the shore, where they are dressed and washed clean; then they are hoisted to the top of the third
story, whence they go down through scuttles into the freezing room, where they are frozen solid.

. There are also two ice-and-salt refrigerator plants on the New England coast, one
at Gloucester, Mass., with capacity for 3,000 barrels of herring, and the-othe» at
Boothbay Harbor, Me., for about 500 barrels. Some food-fish also have been frozen
in these refrigerators, but they are used principally for preserving herring for bait.

In the fall of 1898 the schooner J. K. Manning, 282 tons, and tbe barge TUlid, 425
tons, were fitted up at Gloucester with direct ammonia absorption freezers and sent to
Newfoundland for the purpose of freezing herring and squid for bait. The capacity
of. the former is 3,000 barrels and of the latter about 2,000 barrels.

.A. very cheap and ingenious device, known as the Walletns freezer, is 'used for
freezing small quautities of herring for bait in Norway and in Newfoundland. The
cost is small, the only materials required being ice, salt, and a stout barrel. Within
the barrelfour wooden flanges are fastened to the sides and running diagonally or at
an angle with the axis. The barrel is one-half filled with a mixture of. crushed ice and
salt, in a proportion of about three parts of ice to one of salt. In case of ice not being
obtainable, snow will suffice. The barrel is loosely filled with fresh berring and beaded.
It is then placed on its side and rolled on its bilge one or two turns forward and then
backward one or two turns; the rolling' being continued for about 15 minutes, at the end
of which time the herring are generally thoroughly frozen, when they are placed in dry
sawdust until used. The flanges inside the barrel are placed at an angle with the axis
so as to aid in mingling the fish with the ice and salt when the barrel is rotated.

The rate at which the barrel should be rotated is easily determined by experience,
and the salt and ice may be used over again as long as they last, but it is usually
desirable to add some additional salt and ice. For convenience in handling, the barrel
may be suspended from an axle and rotated by means of a crank, the fish, ice, and salt
being admitted and removed through a hinged-lid opening in the side of the barrel.
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PRESERVATION OF FISHERY PRODUCTS BY DRYING AND DRY~SALTING.

Next to heat, moisture is the greatest aid in the development of bacteria, and its
removalconstitntes one of the most important processes of preservation, being applied
to a variety of foods,as fruits, cereals, and occasionally to the curing of meats, but its
most important application is to the curing of fish. The moisture may be removed in
several ways-by exposure to the air, by pressure, by combining with the fish certain
substances possessing a strong affinity for water, such as salt, by use of absorption
pads, etc.

Drying in the open air is the most ancient method of preserving- fish; it being the
principal method in vogue among the Phcenicians, and up to the present time it has
been employed to a greater or less ~xtent in nearly every fish-producing country,
either in its original form or with certain modifications tending to assist in removing
the moisture. The nse of salt performs a twofold function in curing fish, it acting as
an antiseptic as well as diminishing the amount of moisture. Fish can be cured
equally hard by resulting with dry salt several times at suitable intervals as by drying in
the open air. But the former is impracticable on the score of economy and the latter
is not generally employed exclusively, because of the unsuitable climatic conditions,
and in America it iii most practicable to combine the two methods with the addition
of compression, the fish being first salted in butts and afterwards pressed and dried.

The original process of cnring fish solely by drying in the sun is very little used
in this country, as there are few localities where the air is adapted to it. The Indians
of the Northwest dry a number of species, among which are halibut, salmon, cod,
eulachon, smelt, etc., and at a few other localities some minor species are dried, but
the business is inconsiderable and there is no general traffic in these products.

In Norway, Sweden, and Russia, and other countries of northern Europe,where the
air is comparatively free from moisture, cod are yet dried without the use of salt, bnt
Norway is the only country that prepares large quantities in this manner. The fish
are beheaded, eviscerated, and cleaned with se~ water and snspended iu the air on
stands about 8 feet high, where they. remain for weeks, and even months, until they
are hard enough to withstand the strongest pressure of the tip of the thumb in the
thick of the flesh along the back without giving way,and it is necessary to soak them
in water for several hours before preparing them for the table. This is known as the
stockfish cure, and the annual product in Norway exceeds 400,000 quintals, which is
lllrurketed in Germany, Italy, Portugal, Spain, Brazil, and other countries, especially
those located in the Tropics. .

In the United States, the British North American Provinces, France, Iceland,and
certain other countries the greater portion of the desiccation is performed by salt, the
fish being first salted and then dried; but in each country the methods differ in some
particnlars, as in the quantity and quality of salt used, the extent of the drying, the
length of pressing, ete., depending not so mnch on the caprice and fancy of the
indiVidual curers as upon the market for which the fish are intended, regard being
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paid to the appearance and keeping qualities'of the product. In curing codfish for
the New England trade about 64 per ceut of the moisture is removed-59 per cent by
the salting and 5 per cent by pressing and drying. 100 pounds of split cod contain
about 80 pounds of water; and, in the process of curing, 51 pounds are removed by
the action of the salt and 4k pounds by pressure and drying. Norwegian stockfish has
been freed from about 96 per cent of moisture by atmospheric drying alone.

The principal marine prodncts to which this process is applied are cod, hake,
haddock, cusk, pollock, mullet, shrimp, channel bass, barracuda, bonito, and salmon,
but as its application .to the cod and its related species is the most extensive and
valuable, the metho~s of treating those species will be first described.

DRIED CODFISH.

In speaking of codfish generally the various species of Gadidw common ou the
New England coast are usually referred to, the most important being the cod (Gadus
callarias), haddock (Melanogrammu8 wglijinu8), pollock (Pollachiu8 virens), hake (Mer
luciu8 bilinearis), and cusk (Brosmius brosme). The proportion of. these entering into
the dried-fish trade is about as follows: Ood, 83 per cent; hake, 10 per cent; haddock,
3 per cent; pollock, 3 per cent,and cusk, 1 per cent.

The greater portion of the dry-salted codfish in America is obtained from the
bank fisheries, especially from Grand Banks and vicinity. Many are also received
from Georges and other neighboring banks, representing the surplus from the fresh-fish
trade. Gloucester is the principal market for this article, while Portland, Province
town, Boston, Boothbay Harbor, and other ports handle large quantities.

In large ports, especially Gloucester and Boston, most of the product is prepared as
boneless fish,but in the smaller places the fish are usually dried more thoroughly for
distant markets. Dnring the eighteenth century and the early part of the present cen
tury codfish were prepared largely for export, and consequently were made quite dry, so

. as to keep for several months in warm, moist climates. At present, however, the great
bulk of the product is intended for domestic consumption and is not so thoroughly dried.

It was formerly customary for United States fishermen on the Grand Banks and in
the Gulfof St. Lawreuce to land on the rocky shores of Newfouudland and other British
Provinces to cure their fish. In that case the fish were split, salted, and kenched in
the vessel while on the banks, and on landing they were dried upon the rocky beaches.
After curing the fish many of the vessels carried them directly from the provinces to
Spanish and other ports, where they were sold and a return cargo of merchantable

.products was brought home. The privilege of landing to cure fish was considered
quite valuable and occasioned much international controversy. By the treaty of 1818
the fishermen of the United States were allowed to land and cure their fish within
certain prescribed limits, which were increased in extent by the Washington treaty
of 1871. But during recent years this privilege has been of no value, as the fishermen
have brought all their catch directly home to be prepared by regular fish-curers.

The present process of curing cod, haddock, hake, cnsk, and pollock, which is
essentially the same as that in vogue a century ago, except in the amount of drying,
is as follows, this description being especially applicable to the fishery on the Grand
Banks and to the preparation of fish for the domestic trade:

The dressing is begun as soon as the dories return to the vessel, or us soon as the
day's work is over when fishing from the vessel's deck or from shore boats. Unless
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tbis be done the cured fish are likely to have a dark color and the flesh be broken and
loose, especially near the backbone. This is also noticeable in fish caught on trawl
lines when stormy weather prevents the overhauling of the trawls for two or three
days. Care should also be taken not to bruise the fish any more than js necessary
and to protect them from the sun by means of tarpaulin or otherwise, if tbey are not to
be dressed for several hours. lt would improve the appearance of the cured prod uet if
the fish were bled as soon as practicable after removal from the water, but this is not"
a common practice in the New England fisheries, except in the vessel hand-line fishery,
when the tongues are cut out, whicb is more particularly for the purpose of keeping
count of each man's catch. The blood is subject to putrefactive action much more
readily than the flesh, and if it remains in the pores it causes the color of the flesh to
turn dark. .The additional trouble of bleeding the fish would be slight, it being done
by cutting the throat and the large vein near the neck bone.

A dressing gang on the usual Grand Banks vessel consists of a "throater," a "gut
ter," and a "splitter." The first named, taking thefisb in his left hand by the head and
resting it on its back on the edge of the tub, makes a transverse cut across the tbroat
immediately behind tbe gills, with.a. strong, sharp-pointed knife. Introducing the knife
at this opening; he cuts down the belly, laying open the abdominal cavity, and making
also oue cut on each side downward he separates the head from the sides. Then by
pressure simultaneously upon. the head and the body, the neck restiilg" on the edge of
the tub, he breaks off the head from the body at the first vertebra. The gutter, taking
the fish, opens the abdominal cavity with bis left hand and with his right band tears.
loose and. removes all the organs contained therein. The livers are thrown into a
separate receptacle, while the stomach and other organs are with the heads thrown
into the sea or "into the gurry pen on tbe deck, whence they are discharged into the
sea on changing the berth of tbe vessel.

The fish then passes to the splitter, who is provided with a knife rounded at the
end and with the blade slightly curved flatwise. With the back of each fish braced
against a cleat or batten nailed on the splitting board, he makes a long incision down
the ventral surface, continuing the opening made by the throater, and also makes
a straight,.clean cut along the left edge of thebackbonetothe tail, inserting the knife
no deeper than is necessary foreutting out the backbone. With a horizontal stroke he
cuts through the backbone about two-flfths.of tbe distance from the tail and loosens
it so that he can catch the end in his flngers, Grasping this with his left hand he
cuts under it toward the head of the fish and separates the upperthree-fiftbs of the
backbone from the body, the lowertwo-nfths remaining in the fish. In this operation
the knife should be pressed close" to the backbone, so that no flesh adheres thereto,
otherwise the fish will be thin through tbe back. In dressing' pollock nearly all of the
backbone is removed because of the large quantity of blood along the bone. The
French curers leave more of the backbone in the fish than is customary in America
and elsewhere, and to remove the blood in the remaining portion they use a small iron
spoon. The cut through thebackbone.should be horizontal toward the head, passing
through two or three vertebra, and it should not be deep enough to damage themuscles
lying along the backbone and thus weakening the lower part of the fish. .

After removing the sounds or air bladders tbe backbones are discarded. Sounds
sometimes sell at such a low price that it does not warrant saving them and they are
discarded with the backbones.. A slight.incision should be made along the remaining
part of thebackbone to permit the escape of any blood that may remain.
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.The fish are then washed in tubs of sea water or by sousing water over them,
especial care being taken to clean the neck, the remaining portion of the backbone,
and the vicinity of the dorsal fins, and to remove the dark membrane that adheres to
the napes. Even if the fish are dressed on shore, sea water is preferred for washing
them, as fresh. water has a tendency to" make them slimy. Iu washing them in tubs
the water should be changed frequently to prevent its becoming foul.

After the splitting and washing, with the subsequent draining, comes the salting,
which is accomplished in two ways, forming the kench cure and the pickle cure. In
the former the fish are placed with dry salt in regular piles or kenches, and the .piokle
which forms is allowed to run off, leaving the fish dry, and in the pickle cure the fish
are 'salted in' butts or barrels which retaiu the brine. The kench cure makes a drier
product and one'suitable for export to hot climates, but is rarely used iu the United
States except in combination with the pickle cure. Generally in thiscouutry the fish
are salted in kenches on board vessel and in butts on shore.

In the Grand Banks flsheries, the fish, after draining, are passed to the salter in
the hold of the vessel. Grasping each fish by the tail, he throws it upon the kench
or pile, flesh side or face up, and with a small scoop sprinkles over it a quantity of salt.
'I'hekenoheaare built up in regular order, the.fleh. being laid Mad to tail,' spread out
flat, with the back or skin down.

, Salting .requires considerable skilI,the fish spoiling from insufficient salt and
deteriorating in flavor from an excess. As a rule, the less amount of salt required
for preserving the fish the better, but the salt should not be used sparingly. Some
fishermen, in order to make their fish weighbeavy, put on too little salt and at times
lose the fish as a result. Thin fish require much less salt than thick ones, and less salt
is necessary in cold weather than in warm, Also those fish which are to remain a long
time before being used require more than those to be marketed quickly, Experience
is the only guide, but as a rnle an even layer of salt ,tho,ronghly covering the fish and
leaving no vacant places or finger marks is sufficient. Ooarse sait is preferred to fine,
especially for fish that are not to be marketed for a considerable length of time, as it
does not go to brine so quickly. FormerlyOadiz salt, by which name all the Spanish
salts are called in this country, was used, but during recent years Trapani salt has
been employed almost exclusively, the use of the former being abandoned on account
of its abundance of lime, which settles on the fish, and also its greater tendency to
impart to the fish a reddish color, attributed to some vegetablematter contained in
tlie salt, which develops rapidly during warm, moist weather. On an average, 1
bushel of Trapani salt is used to each hundredweight of fish in the Georges fishery,
while the Grand BankS fishery usually requires 1~ bushels to the huudredweight of
fish. Vessels engagedIn the latter fishery usually carry about 200 hogsheads of Ralt
in pens or compartments,each pen holding 15 or 20 hogslreads, and as the pens are
emptied of salt they are used for storing the fish. The Georges Banks vessels, being
absent a much l'llrorter length of ttme.do not carry so much salt.

The fish remain in kenriIes until the vessel arrives in port. care being taken that
no waterreaches them. If the veSilel is absent three or four months those fish caught
during the first month or so are generally rekenohed and additional salt sprinkled
among them if it appears necessary. As the pickle accumulates and is driven out
fl;OO1; the fish in the middle and lower parts of the kenches by the pressure of those
above, the vessel must be pumped outfrequeutly. Some fisherman claim that they
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can determine from the quality of the pickle pumped out whether the fish are keeping
in good condition. If the pickle shows signs of being tainted, the fish mnstat once
be overhauled and repacked.

As soon as the cod are landed on the dock they are culled, the principal grades
being (1) large cod, which includes all over 22 inches in length salted ; (2) medium or
small cod, between 16 and 22 inches in length; and (3) snappers,which comprise
the lowest grade. If the trip is f~om other grounds than the Grand Banks, the" scale
fish" are separated from the cod; these comprise hake, haddock, pollock.rand cusk.
Of'the cusk, two grades have been made during recent years, namely: ,(1) larg-e, cover
ing all over 1~ inches in length salted; and (2) snappers, comprising- all under 19 inches
in leng-th. Each grade is weighed separately and the fish are washed with clean salt
water in tubs, vats, or old dories. If the fish have been kenched for two months or
more they are sometimes rubbed with bristle or palmetto brushes to remove surplus or
incrusted salt, etc.

The~' are next placed in large butts, usually old molasses or sugar hogsheads,
each having capacity for about 900 to 1,000 pounds of fish. From 2 to 4 bushels of
Trapani salt is sprinkled among the fish in each butt, this quantity depending on the
degree and length of' salting on the vessel. In the case of Grand Banks cod about 2~
bushels of salt are placed in each butt, whereas for Georges cod, which usually are not
so heavily salted in the vessels, about 3~ bushels are required. With .the exception
of the bottom layer the fish are generally placed with the skin side up, but this is not
the universal custom, some curers placing all the fish flesh up except the last two or
three layers. Fish in butts take the salt better if placed face or flesh side up, aud
in case they have been only lightly salted it is best to place them face up ; but if they
have been thoroughly salted on board the vessel it seems immaterial whether they
be placed face up or back up in the butts. The bottom layer is placed back down, to
protect the fish from the bottom of the butt, and the top layers have the backs up as
protection against dirt, dust, etc. On top of the pile is placed about half a bushel of
salt, to strengthen the weak pickle which floats up to the surface. In case the fish
have been but slightly salted on board the vessel, some curers hang over each butt a
basket containing. about a bushel of salt, through which water is allowed to ,percolate .
and, thus charged with brine, to flow into the butt, the salt in the basket being renewed
as it melts away. The fish remain in the butts nnder shelter until orders are 'received,
which may be a year or more, ill that case more salt being added from time to time;
but the sooner they are used after the first few weeks the better, otherwise they have
a tendency to turn yellow, or in case of pollock they turn dark.

When orders are to be. filled the fish are removed from the butts and placed
flesh side down, excepttbe first two layers, in kenches about 3 feet high, for the
purpose of pressing out some of the water and giving the fish a smooth surface, this
being known as "water-horsing." T4e following day they are again repiled in a similar
manner.ibut with those fish in the upper half of the first pile placed in the lower half
of the second. The water-horse should be made a little bigher in the middle than on
tbe sides, in order to facilitate the running of tbe moisture from the fish, and it
should be put on racks about 3 inches high, to protect the fish from the moisture,dirt,
etc., on the floor. In order to avoid water-horsing a second time, many of the curers
place weights on top of the first water-horse, this being most easily accomplished by
placing boards on the pile of fish and rolling empty hogsheads on top; but this is not
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a desirable substitution for repiliugvsince tbe lower layers are thereby compressed
more tban the upper ones. Allhandlingof fish from the vessel's hold to beginning
the water-horse is generally done with pews or long-handled forks with one or two
prongs to each handle.

From the water-horse the fish go to the flakes, which areof twokinds.tatatlonary
and canting, the former being the more common, They are about 2:1 feet high, 8
feet wide, and of convenient length, with passagewa'ys wide enough for handbarrows
between the stands. The horizontal top, resting upon ordinary wooden horses 8 :feet
long and about.2 feet high, is. in three parts: (1) The long joists 2. by 3:1 inches and 12
or 14 feet long; (2) the cross joists about I! by 2 'inches and 8 feet long; (3)the I-Inoh
triangular strips, upon which rest the fish. Three of the long joists run lengthwise
ofeach stand, and to these are nailed the cross joists, about 1;2 inches apart, and tothe
cross joists are nailed the triangular strips, 3 or 4, inches apart. At each end and
transversely at suitable intervals over the flakes are placed frames about 15 inches
above the flakes, upon which cotton awnings may bestretched when 'the sun is hot.
Tbecanting frames differ from the above in that they are fixed only at the middle and
to a horizontal axis, so that they can be turned at an angle with thehorizon, in order
to expose only the edge of the fish to the sun and to get the benefit of even a slight
breeze. With these flakes cotton awnings are dispensed with, but very few of them
are now used in this country, and they are practical only in yards running north and
south. At Gloucester many of the flakes are on platforms built over shallow water.
In Portland, Me., the roofs of' the fish-houses are used as restlng-places for the flakes,
and at Rockport, Mass., the flakes are built on tall posts overhanging the sloping
rocks, thus allowing the air to freely circulate beneath the fish. The old style of
brush flake is not used at present on the New England coast, nor are codfish dried on
the beaches in the United States, as is common in Nova Scotia and Newfoundland.
About thirty years ago a form of flake was introduced having screens or slatted
frames, like those of window shutters, arranged to protect the fish froin the weather
or to screen them from the rays of the sun, as circumstances may require, but its use
was never extensive. .

In carrying the fish from the butts to the flakes they are placed.on wheelbarrows
or on handbarrows, the latter being usually made of oak and consisting of two sticks
about 6 feet long, with 5 crossbars, each 21 inches long, 2~ inches wide, and 1:1 inches
thick. For carting the fish from wharf to wharf a low platform 4.wheeled·truck, called
ajigger, isin common use.

The principal troubles in connection with curing fish are flies, sunburning, and
softening. Flies are avoided by keeping the vicinity of the flakes clean and airy and
free from all putrefying refuse. During some years the flies ace so numerous that it is
necessary to protect the slack-salted fish by sprinkling lime or salt about the flakes
and yard to destroy the maggots. Sunburning is prevented by protecting the fish from
theexcessive action of the sun, and softening may result from a stinted use of salt on
board.the vessel, or from wet,cloudy weather during the process of curing. Ood and
haddock burn quite readily unless properly protected, but there is little danger with
hake and eusk, even on hot sunny days. Because of climatic conditions it is frequently
quite difficult to cure codfish during July and August on the New England coast, the
air being moist and the sun 1'0 hot as to sunburn the fish very quickly; but in October
and Novernber little trouble is experienced from thiasource, On the New England
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coast the direction of the wind has considerable influence on the drying. Winds from
the northwest or southeast are usually dry and good for curing fish, but under. the
influence of southwest winds the fish are liable to burn; and when northeast winds
prevail it is extremely difficult to dry the fish.

Much difference exists in the extent to wbichthe fish are dried. Some are dried
foron]y'a few hours and others for a week or more, depending on the market for
which they are intended. Some markets desire fish from which 50 per cent of moisture
has been eliminated; others 60 per cent, and others 70 per cent, and since a larger
per cent of moisture removed represents a greater increase in labor and decrease in
weight of product, a curer endeavors to avoid drying them any more than necessary.
Those to be used in preparing boneless fish are dried very slightly, 8 or 10 hours of
good sunning being sufficient, while the export fish must be dried for a week or 10
days. Every evening the fish are placed, flesh side down, on the flakes, in small heaps
of 15 or 20, and. a cover of wood, known as the flake box, is placed over each heap to
prevent injury from dampness or rain, This cover consists of a rectangular box with
a peaked roof and is generally about 38 inches long, 22 inches wide, and 14 'inches
high, the whole being made of three-fourths-inch rough boards. When the air is moist,
the fish are not spread out, but if the weather renders it necessary to keep the fish
piled up for several days, they are occasionally rearranged.

. When preparing fish for export, after they have been on the flakes two or three
days they are placed in kenches under cover to "sweat," where they remain for two
or three days, when they are again spread on the flakesfor a day or two. In some
instances the fish are then dry enongh for shipping, but usually it is necessary to
sweat them once more and again dry them for a day or so. The export fish are
usually dried sufficiently hard to withstand the pressure of the thumb ill the thick
part of the flesh without retaining the impression. During moist weather these fish
are likely to sweat and become soft; it is then necessary to "throw them," scattering
them over the flakes for a day or so.

Most of the export fish are what are known technically as "kench-cured." This
differs from the above only in that the salted fish 011 removal from the vessel's hold
are not placed in butts, butin kenches, skin down, in the warehouse, whence they are
removed as required, washed to remove slime, undissolved salt, eto., and dried on the
flakes for three or four days iu the man ner last. described. They are next repiled and'
sweated for two or three days, when they are dried again for a day or two, repiled
and sweated for two OJ: three days, and again dried for a day or two, when they
are ready for shipment. These fish are slack-salted, but weU dried, whereas fish for
the domestic trade are generally heavily salted, but only slightly dried. Hake and
haddock are rarely kench-cured, but the latter are not often exported from the United
,States, although there is a steadily increasing exportation of them from Nova Scotia
to southern Brazil and to Ouba,

In case the fish are fresh when received at .the curing-houses, they are at once
beheaded, eviscerated, split, and washed ill the manner described for vessels fishing
on the Grand Banks. They are immediately placed in butts, with the flesh side up and
with about 7 bushels of salt to 1,000 pounds of fish scattered among them. The fish
are piled in each butt until they extend a foot or two above the surface. On the
second or third day, after they have settled somewhat, a half bushel of salt is placed
on top. No pickle is added, as in case of Grand Banks fish, since the green fish will
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make their own pickle. The fish remain in these butts at least fifteen or twenty days,
and as much longer as desirable, when they are removed, water-horsed, and dried on
the flakes, as already described. This is the true" pickle-cured" fish, the treatment
of the Grand Banks fish combining both the "kench cure" and the" pickle cure."

Pollock which have been salted only a few days on the vessel are sometimes
placed in the butts and weak pickle is allowed to percolate through a basket of
salt over them for five to seven hours. Or, If fresh, they are split, washed and
kenehed, skin down, with 1 or 2 bushels of salt to the 1,000 pounds of fish, and on
the following. morning they are placed in butts, back up, each butt being filled with
weak brine, which leaks through a. basket suspended over it. On removal from the
butts the fish are water-horsed over night and exposed on the flakes, back or skin
side up, for three orfour days. By exposing them with the face down the danger of
sunburning is removed and flies are less apt to injure them. Pollock cured in this
manner are always shipped whole for domestic trade and will keep for only a few
weeks.

In the vicinity of Jonesport, Me., a cure somewhat similar to the stockfish is
applied to haddock, except that the fish are first lightly corned. The method is
simple; the heads and viscera are removed, the bellies cut off, and the fish lightly
corned for a few hours. They are then tied together by the tails and suspended over
a pole or fence to dry, becoming quite hard and solid within a week or two. Small fish
are used, the average weight when dried, being from 1 to 2 ponnds, and the product,
which is very palatable, is entirely for local use. About 4,000 pounds of haddock are
annually prepared in this manner at Jonesport, yielding 1,300 pounds of 'f clubbed
haddock," worth $125. ,

Dunfish is prepared in such a manner that the resulting article has a dun or
brownish color. It is of superior quality and is designed especiallyfor use on ,the
table uncooked. The manner of curing is somewhat lengthy, and it requires much
more care than curers ordinarily are willing to give to the preparation of fish for
market. The fish are usually caught in the winter or spring, and immediately after
being landed are split and slack-salted, and then laid in piles for two or three months
in a dark storeroom, covered for the greater part of the time with salt hay or eel
grass and pressed with weights. At the end of that time they are dried for a few
days in the open air and are again compactly piled in a dark room in the same
manner as before, for two or three months, wben they are dried for two or tbree days
and are ready for market.. The process of preparing dunfish made the Isle of Shoals
quite noted a century ago, but bas fallen into disuse, though some is prepared tbere
each year.

Drake, in Nooks and Corners of New England, says:

The" dun" or winter fish, formerly cured here, were larger and thicker than the summer fish.
Great pains were taken in drying them, the fishermen often covering the "fagots"with bedquilts
to keep them clean, Being cured in cold weather, they required but little salt, and were almost
transparent when held up to the light. These fish sometimes weighed 100 pounds or more. The
dunfish were of great esteem in Spain and in the Mediterranean ports, bringing the highest prices
during Lento They found their way to Madrid, where many a platter, smoking hot, has donbtless
graced the table of the Escurial. In 1745 a quintal would sell for a guinea.

The foregoing are the principal features in tbe curing of codfish on the New
England coast. The amount of salt required, the time for exposing the fish,the
length of the exposure, and so forth, are points which demand practical knowledge
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obtainable only through long experience. The process of curing-hake, haddock, cusk,
and pollock, except as above noted, differs in no particular from that applied to cod.
They are dressed and split in exactly the same manner and require about the same
amount of salting and similar treatment ill every particular. Hake are not so likely
to sunburn as cod and need not be protected from the sun, Pollock turn somewhat
dark, and for that reason are not popular, but among connoisseurs are highly esteemed,
especially when slack-salted.

The loss in weight in dresslng and curing cod and other ground fish for the
domestic market ranges from 50 to 65 per cent, according' to the. species, the season of
the year, and the extent of the salting and drying. The loss is greatest in case of
haddock and cod and least in curing cusk and hake.. Generally, large fish decrease
more than small ones and large Shore decrease more than large Georges. From a
Humber of records made during different seasons, the following summary is obtained,
showing' the average quantity of each kind of fish required to make a gross quintal
(114 pounds) of dried fish suited for the New England markets:

--
Pou~d;;:;'qui;;'it;;-;';k-;;-;;~~intalI

cured.
Speoies IFrom thl'1Round. Frolll. the

knife. butt.. .
IPounds. Pound•• Pou·nd•.

Haddook ............................ 299 ·206 133
Ood.......... __ ...................... 288 193 lSI
Pollock .............................. 281J

I
184 130

Hake ................................ 258 190 131

JCUBk............................... , 246 178 132

Fresh split cod ready for curing- contains about 80 pel' cent of water and 1:i per
cent of salt. A large percentage of this water is withdrawn by salting, some by drying',
and a much smaller quantity by compression, the latter process also removing a small
quantity of the salt in the form of pickle. 'I'he resulting product, when prepared for
the domestic trade, contains abont 51 pel' cent of water and 19~ per cent of salt. The
stockflsh of Norway contains about 17 per cent of water and 12- per cent of salt. 100
pounds of cod, as they come from the water, will weigh about 66.9 pounds, dressed
ready for salting, of which about 53 pounds represent water and 1 pound represents
the weight of salt. The process of curing for domestic trade adds about 6.2 pounds of
salt and removes about 34.1 pounds of water, of which 31.1 pounds are removed by
the salting and 3 pounds by the pressing and drying. This results in 38.8 pounds of
dry-salted fish, of which IS.!) pounds represents water and 7.2 pounds salt. By con
tinuing the drying process and removing more water the keeping qualities of the fish
are improved, but since it decreases the quality of the flavor as well as the weight of
the fish, and adds to the cost of curing, it is not desirable, up less the fish are to be
shlpped to a warm climate and held there for a long time. To make a quintal of
domestic-cured codfish requires 193 pounds of split fish or 388 pounds of round fish,
whereas to make an equal quantity of' fish suitable for export to Brazil requires about
350 pounds split, and for 114 pounds of Norway stockfish about 474 pounds of split
tlsh or 708 pounds of round fish are required.

The cost of the labor, salt, etc., varies in accordance with the fish being handled,
the condition of the weather, the amount of' drying- required, the facilities for haud
Hug the fish, ete., but generally runs from 38 to 50 cents per quintal, of which 15.to
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18 cents represents the cost of the salt. It usually costs more to cure fish in July and
August than in October, because of the greater difficulty in dryiug and consequently
the increase in number of times that the fish have to be handled. An examination of
a nnmber of itemized accounts shows the average cost of handling cod from the round
to the cured prodnct to be 43 cents per quintal; haddock, .46 cents; hake,40 cents;
pollock, 43 cents; eusk, 43 cents. If the fish have been salted on the vessel the cost
of handling ashore will be reduced by the labor required for dressing, splitting, and
salting, and by the decrease in amount of salt used, and ranges between 28 and 38
cents per quintal. When green split cod costs 1jfcents per pound, a quantity suffi
cient to make a quintal gross (114 pounds) would cost $3.84, and the cost of handling
averaging 43 cents per quintal, it is necessary to sell the cured product at $4.27 per
quintal gross to clear expenses. This cost of labor is so small, compared with the
original cost of the fish, that it pays to take the utmost care in the process of curing.

The principal grades of dry fish are Georges' cod, Shore cod, Grand Banks cod,
hake, eusk, haddock, and pollock. Each grade of cod is further divided into large,
medium, and small. Georges cod are generally the largest and choicest received, and
are taken on Georges Bank, South Ohanuel, Browns Bank, and adjacent fishing
grounds. These fish are usually heavily salted and dried only a day or so. The
Grand Banks cod or" Bank cod" are taken on Grand and Western banks and Ban
quereau and are usually dried longer than th~ Georges or Shor~ cod. During recent
years cusk have been divided into two grades, large and small, the former comprising
all over 19 inches in length as received from the vessel. The prices of codfish vary

.according to the conditions in which they are sold, and probably the best guide to the
comparative values of the different species may be obtained from an examinatlonot
the prices received as they are landed from the vessels. ..

The following shows the prices per quintal of the principal grades of salt fish on
the Boston and Gloucester markets in January, April, July, and October, 1898:

1

- · -;~-~:--'~"'--'--T'-';:-"-'I"'-:-:~-'-'---'~ I I o~:l

-~::~~:~-c~d,~:=:~~~'..~'. ~~:_.~._..~_;~::.~:r~.__ $5. 50::'~5.-~~ - $5. 50~Y~-i $5.7:t: $;;-1

I
Georges cod, medium 4. 00 4. lIO 3. 75 I 3.50 to 3. 75
Shore cod,large...................... 5. OU to $5. 25 5.00 to 5.25 4.50 4.50
Shore cod, medium..... 3.50 3.50 3.00 3.00.to 3.25

I Bank cod, large 4. 00 to 4.25 4.00to 4.25 4. 00 to $4. 25 4.00to 4.25
Bank cod, medium 3. 50 3. 50 3. 25 to 3. 50 3. 50 to 3. 75

I

Hake. .. . .. .. . .. . .. .. . .. .. .. .. 2. 25 to 2. 37'1 2. 25 to 2. 50 2. 00 to 2. 25 1. 75 to 2~00
Haddock : . .. .. .. . .. 2. 50 2. 00 to 2. 25 2. 00 to 2. 25 2. 00to 2.25
Cusk.. .. . . .. .. .. 3. 50 3. 50 3. 25 to 3. 50 3. 50 to 3. 62,
Pollock........................ 2.75 to 3.00 2.75 2.75 to 3.00 2.50 to 3.00

! •._.~-----_.• _._,- ---'.---'--_._.--.~--.-

For the local market or nearby trade the whole fish are packed in rough bundles
of one quintal, or 112 pounds, each, and tied with cords, or in 'Wooden boxes holding
from 100 to 450 pounds each. The 450-pound boxes are 46 inches long, 22 inches
wide, and 16 inches deep, inside measurement. At Gloucester, Boston, Vinal Haven,
and Portland large quantities are prepared as boneless cod (see pp, 400.4005). In
packing for export trade the fish are placed principally in drums made of birch
staves, with ends of pine and 8 hoops on each drum, and with capacity for 1, 2, 4,
or 8 quintals, tightly compressed. ..

The curing of codfish on the Pacific coast of the United States began in 1864 and
has been continued with more or less success up to the present time, the annual yield



PRESEHVA'fIONOF FISHERY PRODUCTS rou FOOD. 399

now amounting to over 5,000,000 pounds, at an average value of about 3k cents per
pound, most of the catch being made by vessels sailing from San Francisco and oper
ating in Bering Sea or at fisbing stations on tbe islands bordering that sea. The
methods pursued intbe curing are not dissimilar to those in vogue onthe New England
coast. A small percentage are marketed hard-dried with the skin on and the bones left
in, being tied up in bundles of 75 to 100 pounds; but inost of them are prepared as
boneless fish after their receipt at-San Francisco. The product is marketed through
out the Pacific coast and exported to Australia, the Hawaiian Islands, and the Orient.
Aeeordingc to MI'. Wilcox, Pacific coast boneless codfish has been .moat favorably
received in Australia, where it has Dearly driven the hard-cured stockfish of northern
Europe from the market. Large quantities of dried codfish from New England are
shipped to the Pacific coast,' especially to San Francisco.

REDDENING OF SaLTED CODFISH.

Oonsiderabletrouble and loss have resulted to the dried codfish trade from the
tendency of the prepared fish to turn red some time after it has been dried. It is
especially noticeable with fish that have remained in the hold of -the vessel for a long
time, and occurs but to a limited extent with fish brought in on ice and then cured.
It is attributed to various causes, among which are the removal of'the gluten by
pressure and the oil becoming partly rancid through age, but the .most generally
accepted theory is that it is due to vegetable organisms in the salt, especially in that
produced by the evaporation of sea water br solar heat.

At the instance of the United States Fish Oommission, in 1878, Prof. W. G. Farlow,
of Harvard University, made an investigation of the cause of this color and the means
of remedying it. He attributed the trouble to a minute plant (Olatlwocystis roseo
persicina), consisting of minute cells filled with red coloring matter. This plant was
found on the. floors and walls of the packing houses, and also in the holds of some of the
vessels. It exists to a considerable extent in Oadiz salt, but not in Trapani salt, and
when the latter is used the discoloration is not so likely to result, Consequently
Trapani salt has almost entirely superseded the use of Cadiz salt in curing codfish.
But even when Trapani salt is used the fish is likely to turn red, and in order to
destroy the organisms the buildings are usually whitewashed inside as well as outside
at least once a year. To overcome this difficulty it has been recommended that
boracic acid be added to the pickle in the proportion of not less than 3 per cent of the
water used. . .

With the view to counteract this reddish tendency in cured fish, a method was
patented." in 1883 by R. S. Jennings, of Baltimore, Md., by which the salted fish is
subjected to the action of superheated steam or hot air to destroy the organic life in
the salt with which the fish have been cured. He employed an endless woven-wire
apron hung on rollers and baving withiu it a narrow box or pipe with a perforated.
top. Into this box or pipe air or steam heated to a temperature of 4000 or 4500 F. is
forced and discharged from it against the fish placed on the endless apron, the apron
b~ing revolvedat such speed as will expose each fish to, the action of the heat for
about two seconds. It is claimed that by this method the exterior of the fish is

. heated sufficielltly to destroy theg-erm{l withouuinjuring the appearance or qualities
of the fish,but the process has never been adopted by the trade.

* See Letters Patent No. 273074, dated February 27, 1883.
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Many curers endeavor to .prevent this redness by sprinkling a small qnantity of
boracic acid and common salt over the fish. About 1 pound of the acid is used to 40
pounds of fish. This article was introduced in the codfish business about lSi;l and
is now quite generally used, particularly during the warm months, when it is found
almost essential in order to keep dry fish in good condition for a few weeks or even
days. It is generally employed in the form of a proprietary compound.

In discussing the cause of the discoloration of' Pacific coast codfish a prominent
fish-curer of New England states: .

The Alaska codfish turn off-color for precisely the same reason that our Grand Banks codfish do,
when caught on long trips. The fish are <piled very higlr Iukeeches, and the pressure of the upper
tiers of fish crushes the fibers and sacs between the fibers and all the white gluten is pressed out. In
a nutshell, the cause of codfish turniug' yellow is pressure. Our Georges codfish are caught by vessels
which are very seldom out over a month, and a fare of 30,000 pounds in that time is considered a good
catch. These fish are all caught with hand lines. They are never piled high in the kenehes, aB there
is no need of it, for there is plenty of room in the vessel for 30,000 pounds without piling them high,
and so they are put into very shallow kenches. 'I'hey hold their weight, which is a saving rto the
fishermen, and they hold their <colorsimply because the fibers and sacs which hold the white gluten
are never crushed. Our Grand Banks fleet are gone from Gloucester all the way from two to four months,
and if they have hardluck are sometimes gone <six months. If one of them comes in with a full fare
in two months, her fish will be very much whiter on the average than one that has been out twice or
three times as long. The fish may be piled up to the deck of the vessel and the fish in the lower part
of the kenches may be pressed veryhard and the fibers aud.sacs crushed and then fish will tnrn yellow j

but ifshe stays out twice or three times as long they will be yellower still, because they have been
pressed so much longer. But the greater part of her fish, viz, the latest ones that she caught and
the tops of the kenohes, will be white, 'I'he nearer the top the whiter the fish; the nearer the bottom
the yellower the fish, and all due entirely to the amount of pressure they have received. I understand
that the vessels that fish on the AlaBka Jishing-grounds are very large vessels, brtgs, or barks, and they
fish six months and bring in fares of half a million pounds or more and they are pressed too much.
The only way that Alaska codfish can be made to hold their color is to send smaller vessels and bring
smaller fares. Thc smaller the fare, if caught quickly, the whiter the fish. The longer the trip and
the larger the fare, the yellower the fish. If you will examine transverse sections of Georges codfish
and Grand Banks codfish from the top to the bottom of the kenches with a microscope you will notice
that the fibers of the Georges are full of white gluten while those of tbe Bank codfish are crushed
and flattened down, and there will be a variation in tbe fish according to the part of the kench they
come out of. Grand Banks codfish and Alaskan, I think, are caught on trawls and they struggle on the
bottom; while they are worrying on the hook and struggling to escape, the blood settles in against
the skin. They may be very white on the face for all that, if they are well washed and soaked before
salting. <

PREPARATION OF BONELESS CODFISH.

The preparation of boneless codfish is doubtless the most important development
in the handling- of dried fish during the present century. For several years prior to
1870 the need was felt of some method of packing dried fish in neat packages of small
but definite weight. A number of processes were devised and patented, but very few

< of them were found of practical value.
In 1868 William D. Outler, of Philadelphia, Pa., patented> a process by which the

fish were divested of skins and bones and run through a machine adapted to griuding,
so as to thoroughly disintegrate the fiber of the fish, and if very fat and oily the
disintegrated mass was then subjected to pressure to remove the superabundance of
oil. It was then spread upon metal, stone, or other suitable surface, heated by means

1+Letters Patent No. 81987. dated September 8, 1868.
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of steam pipes passing beneath the slabs, where it remained until thoroughly dry,
probably from ~ to 3 hours, when it was placed in close paper or wooden boxes, each
containing' 1 pound 01' other suitable quantity. The product was somewhat similar
to the article prepared in Norway from stockfish and sold as "fish meal," Several
thousand pounds of codfish were prepared in this manner and sold under the name
"desiccated fish." This method was expensive, and the article lacked preservative
qualities, being affected by atmospheric conditions to such an extent as to impair
its food qualities; yet while the process extended little beyond the experimental
stages, it was sufficient to attract the general notice of the trade and encourage the
invention of methods of preparing a similar article.

A few months later Elisha Crowell, of New York City, invented 'it' a process that
differs little from the present method of preparing boneless codfish.

The following description is given by Mr. Crowell:

The object of this invention is to so prepare cod and other fish that it shall be divested of every
thing not edible which unnecessarily adds to its weight and bnlk, and shall be reduced to the most
convenient form for handling and transportation, while at the same time it is suffloieutly protected
from the action of the air. The usual method of preparing such fish heretofore employee] consists
simply in salting and drying the fish in large pieces, each piece being generally one-half or the whole
of a fish. In this condition it can not be conveniently packed in small boxes, and is therefore exposed
to atmospheric influences which injure its quality and taste. From the sallie cause, it is not in a
convenient condition for transportation or handling, and the refuse porbions add unaecessarily to
its weight, while also 'deteriorating the quality of the article liS anarticle of sale and common use. To
obviate these disadvantages oue manufacturer has gronnd up the fish, but when treated thus the air
reaches directly every fiber of the fish and soon destroys its taste, besides drying it up to such a
degree that it becomes hard and "stringy" and after a tdme almost unfit for 'use. It can also be easily
adulterated, either with foreign substances or with the ground skin and bones or fish improperly
cured. In order to overcome all these disndvuntages and produce an article which shall poeseaa and
retain all the delicate flavor of the codfish, while entirely clear of useless matter, and in the most
convenient possible couclition 'for transportation, I remove the bones and skin, either before or after
salting, uud then cut up the fish into long. narrow strips. These strips I expose to the drying action
of a current of air either naturally or artificially induced, so as to remove the moisture from the fish
sufficiently for its preservation. The fish may be cut 'up or stripped still more between one drying
operation and the next. Salt is not usnally applied dnring the operation. The strips thus produced
are then cut into suitable lengths ant] packed in boxes, kegs, or barrels to exclude the atmospheric
inflnences as far ItS possible. The retailer can pack the article in small boxes containing half a pound
or a pound, etc., for the convenience of himself and his customers.

In 1869 Benjamin F. Stephens, of Brooklyn, N. Y., patented t a modification of the
process invented by William D. Cutler during- the preceding year, this being- a satura
tion of the compressed and granulated fish with glycerin to keep it moist and prevent
extreme dryness. During the same year Joseph Nickerson, of Boothbay, Me., intro
duced a somewhat similar process, t consisting in removing the skins, bones, etc., from
the salted fish, reducing the flesh to a granulated state, and then steeping it in
brine until every particle of the mass was completely penetrated by the brine, after
'Which it was pressed into molds, the pressure serving the double purpose of forcing
out all surplus moisture and reducing- t7he fish to hardened cakes of convenient size.
Neither of these two processes has ever been used to any noticeable extent.

• Letters Patent No. 84801, dated December 8, 1868.
t Letters Patent No. 87986, dated Mareh 16, 1869.
t Letters Patent No. 88064, dated March 23, 1869.

J<'. c.n. 1898-26
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A somewhat novel-idea. is set forth in Letters Patent No. 90334, granted on May
25, 1869, to John Atwood, of Provincetown, Mass. He states:

The object of my invention is to produce a wholesome article of food in the nature of prepared
fish that shall be reasonable in price, convenient for cooking, and free from offensive odor. The old
method of drying fish is well known, and is open to many apparent objections. The new method of
preparing fish by desiccation is so expensive as to make the price of the article to consumers a serious
objection to the method. The cause of ordinarily cured fish having an offeuaive odor at all times,
but more especially when the atmosphere is moist, is the mucous membrane between ·the skin and
the flesh, which, when dried and afterwards moistened, becomes slimy and offensive. This is peculiar
to the old method of curing and bundling fish. My method of preparing fish, which is particularly
applicable to cod and haddock, is as follows: When the fish is fresh I take out the principal bones
and fins, the fish remaining whole or split in halves. When partially dried or cured with salt I
remove the skin, and with it the cntire mncous membrane, the cause of the offensive odor of salt
fish. I then pack in light wooden boxes of convenient size-for instance, from 10 to 100 pound boxes.
Fish prepared after this method is white, clean, and sweet, and will keep for any length of time. It
will not dry up and lose its flavor like the desiccated article, but remains moist and keeps the palatable
flavor of freshly cured fish. It can be freshened for the table in a few minutes, and can be brought on
whole, as it is often desired to do so. This call not be done by fish cured by the 01<1 method, nor by
any other modern process.

It appears that these numerous patents were obtained all within a period of nine
months, and it is claimed that about the same time other persons prepared dried fish,
stripped of skins and bones "and packed in small boxes, without applying for patents.
At first only the inferior grades of fish were used, but as the new article met with a
.ready sale greater attention WaS given to the quality of the preparation: In 1870
three fish-dealers in Gloucester prepared this article, besides several concerns in other
parts of New England. The trade increased considerably, and in 1875 over 500,000
pounds of boneless fish were prepared in Gloucester alone. Nearly all of these fish were
prepared in a manner somewhat similar to that of Elisha Crowell, and at :first 'the
preparers paid a royalty to him. Becoming dissatisfied with certain discriminations
made by Crowell in favor of particular firms, several dealers in Boston successfully
contested his right to the royalty. Almost immediately the business assumed large
proportions, and in 1879 about 12,000,000 pounds of boneless fish were prepared in
Gloucester, and over 6,000,000 pounds in other New England ports, giving employment
to nearly 400 persons. At present the output of boneless cod amounts to about
25,000,ono pounds annually, most of which is prepared in Gloucester, the remainder
being put up at Boston, Provincetown, Portland, Vinalhaven, etc.

The general process of preparing boneless fish is as follows: From the flake yard
the dried fish go to the" skinning loft." In skinning, each fish is placed flesh side
down on the skinning board, consisting of a soft pine block about 30 inches long, 20
inches wide, and 2 or 3 inches thick, or of an inch pine board of similar length and
width resting on two end supports. The dorsalvanal, and ventral fins are first cut
away with a knife much like a splitting knife; then grasping the skin at the napes
the workman strips it off, usually in two pieces. The nape bone is sometimes torn out
in the operation of removing the skin, but generally it is removed with a small iron
gafl' called a "bone hooker," which is about 8 inches long, with a curved shank and
sharp point. The workman then turns the fish flesh up and cutting under the lower
end of backbone or tail bone removes it. The dark membrane is then torn from the
napes and any dark portion of the flesh cut away. Sometimes in dressing very choice
fish a workman removes all the ribs and other small bones, making what is known as
"absolutely boneless" fish. And in boning hake and other small and cheap fish the
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tail bone.is frequently left in, and sometimes the nape bones also, this being known
as "dressed fish." Hake and haddock are the easiest fish to prepare, and cusk are
the most difficult. The cost of skinning and boning ranges from 25 to 40 cents per
100 pounds of prepared fish, depending on the class of fish handled.

The ordinary knives for cutting boneless fish "have hook-tipped blades from 6 to 7
inches in length, with white-pine handles. For cutting' cusk, which have tough bones
and skins, a special knife is required, called a" cusk-bone knife," the blade of which is
of finely tempered steel, about I~ inches long, ! inch wide, and -i1.6" inch thick at the
back, with a, square end. The handle is about 4rr inches long by 1rr inches thick at the
butt, tapering to a point at the blade end.

The following summary shows the result (in pounds) from skinning and boning a
quintal of the various grades of fish: "

I----'"--""---""---~'--" -"""~-,---"--"--"--.-~""" on"" -~-",--"-~-""-"--,---"

I I Laz'ge S 11 Small I" I I ILarge I Bank or • rna Bank or Had
Condition. Georll:esl Shore Georges" Shore dook. Hake., Ousk. Pollock, t

Cod. Cod. Cod. Cod. ! I

"- - -----1---- - """"'"-"""""-1'-""---"
, . , Pounds. I' l'ou':(ds. pO,und6'! Pounds. Pounds., Pounds. IPounds, J'ounf.s. I.

Tal! and nape bouos Ill.. u... 1/6 i 9" 91 I/O 90 1/1 .. _u.' u '( 97 i
Tail bone in, nape bones out.. 93 I 92 85 85 82 I 85 •_........ , 94 l

~ail and nape~0~e:'~:~: 88 I 87 83 82 78 I 82 I 82 I, _.....u, i

After being skinned and boned the fish are sprinkled with an antiseptic powder
composed principally of boracic acid and chloride of sodium or common' salt, and
placed in many sizes and styles of packages, containing from 500 pounds down to 2
pounds. The boxes are made of spruce or pine, and the small ones, 5 pounds and
under, usually have a sliding cover. The most popular sizes are 40 and 60 pound
boxes; the dimensions of' the former being usually 20 inches by 12 inches by [) inches,
inside measurement, and of the latter 20. inches by 12 inches by 8 inches, inside. In
the larger-size boxes the fish are usually placed without being cut. A neat way is to
place two halves together, as in the round fish. Others are loosely rolled and placed
with the shoulders at the ends of the box and the tails overlapping, and choice
Georges fish look very nice in that manner. Frequently when packed in the 40 or 60
pound boxes each individual fish is cut transversely the width of the box and folded
over itself. Thick fish are sometimes cut transversely and each piece split and folded
overin such a manner that the clean cut appears outside. The fish are also sometimes
out transversely across the fiber, and tightly packed in boxes with the fiber running
perpendicularly. In the small boxes the fish must of course be cut in much smaller
pieces. The' 5-pound boxes usually measure 10 inches by 8 inches by 4 inches.

During the past fifteen years the packing' of boneless codfish in I-pound and
2·pound" bricks" has become very popular. The skinned and boned fish are cut into
small pieces 6 inches long- and 8 inches wide, as nearly as practicable, the cutting- being
done either by band, by treadknives, or by special machinery. Two pounds weight
of these are carefully placed in press compartments 6 inches long by 3 inches wide
and 32 inches deep, care being taken to have choice square pieces at the bottom and
at the top, and either two or four strings of cotton twine are ruu through slits in the
compartment, so as to pass under and around the brick of fish. The fish are then
tightly compressed for a few moments, and on removing the compression the strings
are tied and the brick is removed. Many forms of presses are employed, the most
Usual consisting of a sliding box having two or three compartments, each of the size
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noted, and so arranged that a hand or foot lever forces a block down in one compart
ment at a time. The prvssnre remains while the tish are being placed in the second
compartment, and when it is released the box is slid along until the second compartment
comes under the press, when the brick is removed. When I-pound bricks are desired,
the 2·pound packages are cut in half. The bricks are then sprinkled with antiseptic
powder, wrapped in parchment or waxed paper, and placed in the packing boxes.

A pound of parchment, costing 14 cents, contains about 172 sheets of the size
necessary for Lpouud bricks, and 113 sheets of the size necessary for 2-pound bricks,
thus making it cost 8.14 cents to wrap 100 pounds of the former and 6.2 cents for 100
ponnds of the latter size. One ream, or 4 pounds, of waxed paper for t-poundbrtcks
costs 30 cents, and 1 ream for 2·pound bricks costs 40 cents, making the cost of using
wax paper 6.2 and 4.2 cents, respectively, for 100 pounds of 1 and 2 pound bricks.

Cutting into bricks was greatly facilitated in 1885 by providing a cutting board
with pins at stated intervals to hold the fish when pressed down by hand, and with
two sets of parallel grooves at right angles to each other cut into the board sufficiently
deep to give direction to a knife which is drawn through the fish, these longitudinal
and transverse grooves being separated by uniform distances conforming to the size
of the bricks. In 1886 a somewhat intricate machine" was introduced at Gloucester
for this purpose, and is now used in one or two of the establislrmen ts. It consists of
a large rotating drum, the surface of which is provided with pins which enter the fish
placed thereon and thereby hold them in position. On this the fish are fed, and the drum
revolves intermittently, and at regular intervals a knife located above and parallel
with its axis descends to cut the fish transversely, the drum rotating intermittently
to permit the knife to cut the fish without being crowded by them. These strips of
fish are then carried forward by the drum beneath a series of rotary knives mounted
upon a shaft, the axis of rotation of which is parallel with the axis of rotation of the
drum, the strips being thereby severed into blocks. The length .of the bricks is deter
mined by the distance covered by the fish between each descent of the vertical knife,
and the distance between the rotary knives determines their width. The pieces of' fish
are then carried forward beyond the rotary knives and are removed from the pegs by
suitable strips or rods entering grooves ill the surface of the drum and thus coming
between it and the blocks of fish. .

A few months thereafter another machine t was introduced for the same purpose,
but was never extensively used. "This consisted of two revolving drums carrying a
platform made in sections with longitudinal grooves, having small pegs in its surface
to hold the fish placed upon it, skin side down, and so revolving as to press the fish
against circular knives placed at suitable distances apart. The knives were rotated
by the motion of the fish, and the latter were cut into longitudinal strips equal in
width to the distance between the knives. As these strips passed beyond the knives
they were raised off the pins and the platform byrods entering between the strips and
the surface of the endless platform. A quantity of fish having been thus cut into
longitudinal strips, they were returned to the front end of the machine and by means
of a guide were again placed on the movable platform so as to approach the rotating
knives at right angles, and as they passed under were cut transversely, forming
rectangular blocks. The circular knives were so arranged that alternate ones might

* See Letters Patent No. 346871, elated August 3, 1886, in favor of J, L. Shute and W. O. Taylor.
t See Letters Patent No. 356725,dated January 25, 1887, in favor of Walter S. Moses.
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be easily raised for the second cutting', maklng the length ofthe blocks of fish double
their width.

During 1885 a machines was devised for splitting or cutting these blocks hori
zontally, so as to provide suitable layers for the tops and bottoms of the bricks and to
give a smooth, regular appearance more acceptable to the trade. This consisted of an
endless belt ad-apted to hold and carry the blocks of fish to an endless cutting ribbon
traveling parallel to and an inch or so over the belt, but it was not found sufficiently
practical for general use.

The cost of preparing and packing boneless cod in 1-ilolmd bricks is about $2 per
100 pounds, aside from the cost of the cured fish, apportioned as follows: Skinning
and cutting, 30 cents; labor at press, 32 cents; wrapping paper, 6cents; antiseptic
powder,10 cents; boxes, 65 cents; labor for cutting, powdering, ar..d wrapping, 10
cents; miscellaneous labor, 10 cents, and plant and superintendence, 37 ceuts. The
refuse skins and bones are used in the preparation of fish glue and fertilizer, and their
sale constitutes an item of considerable importance.

It is stated that of the total quantity of boneless fish, an average of 60 per cent
is prepared from cod, 28 per cent from bake, 8 per cent from haddock, and 4 per cent
from cusk, Pollock are sometimes prepared as boneless fish, but the flesh is rather
dark for this purpose.

During the past six or eight years dried fish have been disintegrated and placed
on the market under a number of trade names, such as "desiccated codfish," "fibered
codfish," "flaked codfish," and "skriggled codfish." In preparing these specialties
the fish are dried somewhat more than in case of boneless fish and all the bones are
removed, a quintal of fish as it leaves the butts making about 60 pounds of dried fish
for this purpose. By means of a disintegrating or shredding machine the fibers of
the flesh are thoroughly separated, giving it the appearance of fiue wool. Tbis is
spread out under cover an inch or two deep on a platform table for further drying, aU
dark portions being picked out in the meantime. It is then placed in small paste
board boxes, usually coated with a varnish of rosin or paraffin and sometimes lined
with waxed paper or parchment, each box holding usually half a pound, This product
is especially desirable for fish balls and creamed codfish.

In 1885 a process t was introduced by which the disintegrated codfish was subjected
to the action of hot water and then formed into cakes or blocks under pressure, in the
following manuel':

Take cured or salted fish, remove the skin and tbe bones thoroughly, and then disintegrate the
flesh by shredding, grinding, or some other convenient way of reducing it to small pieces. When in
this condition, apply heated water to it, and immediately thereafter submit it to sufficient pressure
in molds to expel the water and compact the fish and press the small pi.-ces closely together, thereby
funning the mass into cakes or blocks, the size of which can be regulated as de..ired, from 1 pound
upward, by the size of the molds employed. Snbjecting the disintegrated fish to the action of bot
water sufficiently dissolves the gelatin in the fibers to cause the small pieces of flesh to adbere to one
another when tbeyare firmly pressed together. Water heated to any temperature above 100° will
produce the result, and even steam may be used; but it has been found that the most succesaful und
satisfactory results are obtained by the use of water heated to a temperature between 1200 and 2000.
If steam is used, the fish will be partially cooked thereby, which should be avoided. - .

It is claimed that when fish has been treated ami prepared in this manner, the salt will uot
collect upon the outaide of the cakes or blocks, as it does upon salt fish prepared by the methods in
general use, and that the fish will not become discolored.

- -,See Letters Patent No. 317469,dated May 5, 1885, in favor of Walter S. Moses and Oscar Andrews.
t See Letters Patent No. 326099, dated September 15, 1885.
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FOREIGN CODFISH MARKETS.

The world's annual product of dried codfish now amounts to about 600,000,000
pouuds, cured weight, the equivalent of 2,500,000,000 pounds of round fish, obtained
principally by the fishermen of Norway, Newfoundland, Oanada, United States, and
France. The chief markets are France, Spain, Portugal, Italy, and Brazil. In 1893
France imported 94,218,948 pounds of codfish, valued at $4,949,037, without counting
the large quantity cured by fishermen of that country. During the same year Spain
imported 97,811,488 pounds, worth $4,795,278, and Portugal, 43,126,385 pounds, worth
$1,789,560. The imports into southern Europe are principally from Norway and New
foundland ; those into Brazil and other South American countries are largely from
Newfouudland, and the West India trade is almost monopolized by shipments from
Canada. While a steadily increasing export trade has been conducted by Norway,
Newfoundland, and Oanada, especially with the West Indies and Central and South
America, the exports from the United States have very greatly decreased. .

A hundred years ago our exports of cod approximated 500,000 quintals annually,
at an average value of $4.50 per quintal. In 1804 the exports were 567,825 quintals,
worth $2,400,(100, the largest quantity ever exported. from this country in anyone
year. The annual exports decreased to about 300,000 quintals during the ten years
following the war of 1812, and since that time up to the present they have approx
imated about 130,000 quintals annually. The exports during the ten years ending
June 30,1894, averaged 16,260,008 pounds, worth $737,084, annually, or ~o per cent of
the total quantity cured. Over half of these were sent to Haiti, and much smaller
quantities went to Cuba, Dutch and French Guianas, Oolombia, Santo Domingo,
Jamaica, and various other countries, and especially to ports in the West Indies and
South America.

It thus appears that at present this country has only a small share of the
trade in the principal codfish markets. Brazil, for instance, consumes about 500,000
quintals of fish annually, of which the United States supplies less than 2 per cent;
and none whatever are sent from this country to the Catholic countries of southern
Europe, the great fish-markets of the world. A century ago a large part of that trade
was controlled by the United States, but since the domestic market will receive fish
containing 50 per cent of moisture, while the Braeiliau trade requires fish containing
less than 25 per cent, greater profit has been found in supplying the home market, and
nearly all the curers have contributed to that trade, resulting in a decrease in exports.

CODFISH CURING IN ]'OREIGN OOUN1.'RIES.

In the British North American Provinces the codfish are cured in nearly the
same manner as on the New England coast, except that they are dried much more
thoroughly, and in mauy instances they are not salted in butts, but are spread on the
flakes immediately after removal from the kenches. Each morning they are spread
out, flesh side up, and at night they are gathered in piles of 15 or 20, with skin side
up, and with the largest on top as a cover to the rest. If the sun becomes too hot
<luring th« middle of the day, they are turned with the, flesh side down to prevent their
being' burned, but as soon as the great heat is over they are reexposed as before.
When the fish are sufficiently dry, large piles are made, containing a ton or more, the
whole being covered with birch bark and heavy stones, which serve to express much
of the moisture then remaining. After compression for two or three weeks the fish are
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placed in a dry warehouse awaiting a macket. Before being shipped they are spread
out on the gravel during one midday to extract any dampness they may have con-
tracted in the warehouse. .

For the purpose of comparison wjth our own methods the following notes on the
methods of curing oodflshin the principal European countries are presented, the notes
being abridged by Adolph Nielsen from volume III of Norsk Fiskeritidende, Bergen,
January and April, 1884:

NORWEGIAN; METHOD.

As a rule the greater part of the codfish caught at Lofodeu is left in salt from three weeks
to two months, all according to how the fishery turns out, and how quick the vessels purchaaiug
fish can succeed in getting a full cargo.· After the fish are taken from the salt they aro generally
washed out at the beachea, close to the drying places, which, as a rule, consist of smooth and low
rock, in the vicinity of the seaboard. In washing the fish woolen mittens are worn on the hands.
After being carefully washed and the black membrane removed from the napes, the fish is put in
small sloping heaps on the rocks for "twenty-four hours, in order to allow the water to run off. In
each heap are put from 6 to 8 fish, the undermost with the skin side turned down, the rest with the
skin side up. As Boon as the weather allows the fish to be spread, after being in the heaps twenty-four
hours, it is carried up to the drying place and spread out, face up If the weather is fair and safe, the
fish is left out the first night, but the skin side is in that case turned up toward evening, Next morning
the fish is again turned, face up. After being left out the second day it is gathered together toward
evening anrl put in heaps, 30 or 50 fish iu each. The next morning it is spread again, and in the evening
is putin a little larger heaps. When the fish has been spread two or three times it is stretched well,
especially in the abdomen, before being put in heaps, in order to remove all the wrinkles and give the
fish a smooth appearance. This work is oousidered to be of much importance in regard not only
to appearance but also to the dnrability of the fish, because the dumpness always gathers in those
wrinkles and is very difficult to get removed entirely if not done away with in time. It is slow work,
bnt they consider it better to devote one day to this than to go through itin a hur-ry in the evening when
the fish are gathered in heaps for the night. Every time the fish are gathered in the evening in heaps
these are made larger. After the fish has been spread three or fonr times, or when it is <try enough to
stand pressing (which is noticed on the abdomen of the fish that crack when the fish is bent), it is put
into the first pile forpressing, These piles are bnilt round, and a small round peaked roof or cover of
wood, about a foot larger in diameter than the pile of fish, is made to cover thepiles with. On these
roofs weights of stones are applied. These piles or pressing piles, as they geuel'l1IIy are named, are
built from 3 to 3i feet high, the first time.

After the fish has remained in those piles from five to eight days, according as the fish was more
or less dry when it was put in piles, it is piled over into another and larger pile iu tb.is way, that the
undermost fish in this first pile is placed uppermost in the second, in which again the fish is left the
same length of time 8S in the first one. If the weather after that time is sultable, the fish in thebe
piles is spread every second day to dry, and for every time it is spread it is set in larger piles. If the
weather is not suitable for spreading the fish, it is as often as possible piled over into new piles,
in order to accelerate the cure and prevent the fish from afterwards turning alimy. 'I'he fish is not
reckoned to be properly dry until it keeps itself drv underneath the dorsal fins, or is capable of
withatanding the pressure of the thumb without leaving marks in the thick of the flesh. After the fish
has been pnt in pressing piles and has been spread out for drying four to five times,it will, under
fair circumstances, be reckoned to be properly cured. The usual time, under favorable conditions,
taken to cure fish in Norway is about six weeks.

l'RENCH METHOlJ.

The fish which is brought to France is for the'og'reater part bank fish, caught on the banks of
Newfoundland ann on the coast of Ireland. With the exception of the fish cured in St. Pierre and
¥iquelon, all this fish is cured in France, and the greater part of it in Bordeaux. To this port it is
brought salted in bulk, in comparuments iu the vessel's hold, and cured I1S the orders arrive for
certatn quantrtlea of fish. In splitting the fish the French cut the backbone a little farther from the
tail than most nations do, and for this reason an iron spoon made for the purpose is used for removing
the blood in the remaining part of the backbone. The fish is always washed well before it is put in



408 BULLE'fIN OF THE UNITED STATES FISH COMMISSION.

salt. They generally reckon on using 100 tons of salt (Mediterranean) to 2,000 hundredweight of fish,
including the salt which is used in preserving their bait. While all other nations either use rock
beaches, or different k lnds of flakes to cure their fish on, the Frenchmen in Bordeaux use scaffolds, on
which the fish is hung by the tail. This is held to be the most practical in France, because in this
way the fish is cnred exceedingly quick (from two to six; days) with a minimum of labor expenses,
and gives a real good article, although, as before mentioned, Dot so durable. These scaffolds are made
ill the foHowing way: A number of sticks are driven down perpendicular in the ground about It
yards apart in a straight line from west to east, across which are fastened a row of two laths, far
enough apart to admit the tail of the fish to be pushed through, About seven-eighths of'a yard
above this first row of laths another row is fixed in the same manner. These laths are from three
eighths to five-eighths of an inch thick and from It to 2 inches wide. The arrangements of these
scaffolds vary a little; somo are fixed in square compartments with laths fastened alternately on the
north and south sides of the posts, and with a gangwajT about 2 feet wide between each row of
compartments. On others, again, the laths are all fastened on the north side of the posts and each row
of scaffolds about 3 yards apart, in order to prevent the shade from the row in front reaching the one
behind. Small cleats of wood are fastened across each pair. of laths, for tho purpose of keeping them
together. The tail of the fish is pushed in between the laths from the north side, with the back of
the fish turned upward; by its own weight it will bend down, and the face of the fish show toward
the sun, while the tail is jammed between the laths. When the fish is getting a little dry it will hang
this way even in a strong breeze of wind. Some have It roof covered wifh straw over their scaffolds
when the sun gets rather hot; others again use no covering, but when the sun threatens to burn their
fish they only twist it a little, so that the edge of the fish shows toward the sun instead of the face..
In heavy rain, or whcn the sun is too hot, the fish have to be taken down and put in the stores. In
France no pressing of the fish is used; as a rule it is taken down from the scaffolds and shipped to
markets after being hung there from two to six days,

SCOTCH Ml~TIlOD.

In Scotland nearly all of the fish is pickled, very little of it is kenoh-cured fish. As soon as the
fish is caught and unhooked it is bled and gutted. Some of the fishermen bring with them boxes in
which to keep the fish; but if boxes are not used the fish is covered up in order .to prevent the sun
and air from affecting it. When brought to the shore it is headed and cleansed with brushes in fresh'
water, and split. The backbone is cut slantwise, 20 to 22 joints from the tail, so that the cut extends
over two joints, in order to give the fish a better look and strengthen it. A cut is made along the
bone which is left, thus allowing the blood that remains in the veins about that part of the fish to
escape or be extracted. When split, the fish is again washed in sea water aml the black membrane
removed. After the flsh is cleansed it is pickle salted in tight-covered vessels. To 100 pounds of
dry-cured fish is used 45 to 50 pounds of Liverpool salt. If less salt is used the fish is left in the
pickle a couple of days more.

In regard to the amount of salt used, the board of fisheries remark that many of the curers
salt their fish very heavily in order to increase the weight; but this is a great mistake, because not
only is the juice of the fish extracted thereby and the weight reduced, but also, as the drying advances,
incrustation of salt forms on the face of the fish, or, ill other words, the fish gets salt-burned, and
this debases the value of the fish very much. Lately, however, this wrong method of salting fish too
heavily is abandoned in Scotland, because the curers find it to be ill their own interest not to use too
much. The fish: is as a rule left in the salt for three days. The saltiug of the fish is a difficult work
when the climate is damp. If the fish under such circumstances gets too little salt it will soon
become dun. Whether the fish has taken sufficient salt or not, and whether it has got the required
stiffness before being taken from the brine, the curer must be able to judge himself. Quite fresh fish
never take more than just the proper amount of salt they claim, no matter how much salt is put on
it; whereas old fish very soon get salt-burnt, if too much salt is used.
. When the fish has taken a sufficient quantity of salt it is taken up and washed out again in sea
water and placed in piles that slope a little for a day or two, ill order to give the water a chance to
run off .before the drying commences. The fish"as a rule, is dried on flakes 3 feet high and 4 feet wide,
the top of which is formed of wooden laths 6 inches apart, something like the American flakes.
On these flakes the fish is pnt out the first time with the back or skin side turned down. Toward
evening it is turned over, skin side up, and before sunset it is gathered in small heaps, always bearing
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in mind to leave the back side of the fish turned up. The fish is turned more frequently as the drying
advances. The heaps are also ~ade larger every time the fish is spread, and weights are put on top of
each heap ill order to give the fish a little pressing and a smooth face. The heaps are always covered
with mats or canvas. The Scottish curers are also of the opinion 'that .the fish gets frangible or
brittle and presents a bad appearance if it is dried too rapidly in the beginning of the cure. When
the fish is half-dry, one is able to tell whether it is salt- burnt or not. If the fish is salt-burnt they
turn it back up in the middle of the day when the sun has the most power, by means of which the salt
gets extracted from the face of the fish. Mr. Ross, inspector of fisheries, recommends always to dry
tho fish with tho skin side turned up from the time it is half dry. After it has been dried a fortnight
it is put in large piles for ten days in order to -allow tbe fish to sweat. The piles are covered
well. After being .taken from these piles it is spread out to dry for one week, after which it is again
put ill large piles for another four to six days. When after this it gets two or three days' drying it
is considered to be properly cured and ready for shipment. The average time for making fish is
reckoned to be from six to eight weeks.

ICELAND METHOD.

The cod fishery in Iceland is conducted by the natives in small open boats in the bays, and in
some places a sbort distance from the shore. The gear employed by them consists of hand-line and
bultows. As soon as the fish is caught it is bled; brought inshore, it is split in this way, that the
remainder of the backbone is left on the opposite side to what is usual in Newfoundland and many
other countries. The Icelanders split their fish very deep. After being split, the fish is washed witb
brushes in clean sea water, the black membrane and all blood being carefully removed. A few also
used to wash their fish in fresh water. The backbone is cut slantwise, over two joints, and 18 to 22
joints from the tail, according to the size of 'the fish. The salting of tbe fish takes place in sheds as
soon as the water has run off it, and it is salted in kenches with one barrel of Liverpool salt to about
350 pounds of large dry fish; if the fish Is small less salt is used. After the fish has remained two or
three days in this salt it is resulted in new kenehes; very little salt (about 'one-eighth of a barrel of
salt to 350 pounds of fish) is used. In this salt it remains for five or six days, and is then ready to be
washed out and made, if the weather and the season of the year are suitable. The flsh that is caught
so late in the fall that it can not be made before the next year, is salted in kenohes so heavily that
one fish does not touch the other. This fish, they claim, will then, in the spring, be of about the
same quality as if it was caught the same year, provided it is washed or cleaned properly and all
blood carefully removed.

After tbe fish has remained a suffloient time in salt it is washed out and laid in small heaps, until
the water has run off and a little stiffness is felt in the fish, which generally is so the next day, and
if the weather then is fair the fish ill spread out to dry; if not, it is relaid in squnreptlea, from 100 to
150 fish in each. If the weather should continue to be wet the fish is piled over in new piles every
day, as long us the bad weather lasts, or until it <\an be spread. When the fish has been spread and
got two good days' sun, it is put in pressing piles and the pressing is increased according as the
making of the fish proceeds. When the cure is so far advanced that the fish is what they call three
parts dry, it is put in large piles, about 7,000 pounds of fish in each. These piles are covered with
mats or boards in shape of a roof, and a weight of stones; which corresponds with the weight of the
fish in the pile, is placedon top oftbe mats or boards. In this state the fish is allowed to remain five
to six days, after which time it is spread again, if the weather permits, and the same weight upplted
every time it is gathered and put back into the piles. In case the weather does not allow the fish to
be spread, after it has been put in the first large pressing pile, it is repiled every day and the same
weight applied to each. pile every tdme until it is considered cured.

The fish is cured on beaches, which in most places are made of round rocks. The reasons why the
Icelanders use such a heavy pressing in their cure of fish are: (1) That the climate is damp and
not very warm (as a rule the sun is seldom hot enough to burn the fish, although this !Day happen
occasionally) and that the weather is mostly cloudy or foggy; (2) that their fish is heavily salted;
(3) that their fish is rich and thick. and stands a good deal of pressing. On account of the climate
being chilly and damp, the pressing is therefore the prlncipal part in their cure, and by frequently
pressing and repiling the, fish the cure is al~o accelerated. The Iceland fish is a fine, white-looking,
good- eating and durable article which commands good prices in the markets of the Mediterranean.
Although it Itlways is It little pliable, or not cured as hard as the Newfoundland a,ud Norway fish, still
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it keeps well in bot climates, and is preferred to tbe bard-cured fish, because it is not so apt to get
brittle and break. Fish clued in tbeearly spring or in the fall of the year when tbe climate is ohilly,
are, if suffioiently pressed and salted, superior to the hard-cured fish in summer time, even if it is a
little pliable, and will keep well in hot olimates. Complaints of the hard-cured fish being brittle and
difficult to handle are often made in the Mediterranean markets.

When the fish is stored in Ioeland it is kept well oovered with. mats or canvas in order to prevent
the. moist air from affecting the fish. The prinoipal market for Iceland fish is the southern part of
Spain, while a part is also exported to Copenhagen and Great Britain.

STOCKFISH.

In preparing stockfish in Norway each fish is bled as soon as taken from the
water, care being taken that it be not bruised or mutilated. In dressing, the fish is
split from the pectoral ,fin to the vent, thus leaving the sides connected about the
napes and near tbe tail. The bead and entrails are removed, after wbich each fish
is well cleansed outside and inside with sea water. They are next tied togetber by
the tails in pairs and suspended from thick strips about 2 feet apart, on top of stands
about 8 feet high. The fish are hung on each side of the strips, care being taken that
they are not so close as to prevent the air currents from acting upon them. A two
pronged stick is generally used in hanging them up and taking them down. The
grounds about tbe flakes should be clean, airy, and devoid of all putrefying refuse.
During summer tbe fish are generally split quite through, leaving only enough meat
and skin at the tail to support its own weight. The backbone is cut out from about
tbree joints below the vent, and the fish hung up individually by the tail in such a
way that one half of the fish hangs on' each side of the pole. Large fish, over 2~ inches
in length, are also split during the winter and spring. By far the greater portion of
the stockfish, however, are cured round.

The fish receive no further attention, being left out in all sorts of weather, and
are not taken down from the time they are hung up until perfectly dry; that is, hard
enough to withstand the strongest pressure of the tip of the thumb ill the thick of
the flesh along the back without giving away. In taking the fish down from the
flakes, dry and fair weather should be selected in order not to leave any moisture
about the fish when it is stored. In preparing for export, the stocktish is usually
pressed and tied by wire into rectangular bundlea, 20 by 24 by 29 inches, containiug
100 kilograms or about 220 pounds. Bundles of 50 kilograms are also prepared.
Norway is the only country in which stockfish is extensively prepared, about 400,000
quintals being cured annually, the species used being cod principally, but also cusk,
pollock, haddock, and ling in smaller quantities. The chief markets are in Italy,
Spain, Germany, Holland, and the tropical sections of the coutinents of America.

The Russians prepare stockfish in a somewhat different manner from that of the
Norwegians. The fish is split through the back and left solid in the abdomen. A GUt
about an inch 10Dg' is made through the uppermost part of the fish, and through this
the fish is tied up on the flakes. They also prepare them in a manner similar to the
Norwegian split fish, except that they do not usually take out the backbone.

Before cooking, the stockfish should be softened or disintegrated by beating with
a wooden club and all hones removed. The flesh is then soaked for several hours,
washed and drained. In. Italy thin fish are preferred to thick ones and the disinte
grated flesh is placed in cold water over a fire and removed before the water reaches
the boiling point, since boiling makes it tough. Steaming is even a better method of
cooking, making the flesh white and soft.
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DRIED AND DRY-SALTED SALMON.

On the Alaskan coast the Indians dry many salmon for their home use during the
winter, and also at times prepare cod and other fish, the work being performed mostly
by the women, As soon as the salmon is caught the backbone is broken just back of
the head, so as to kill the fish at once and prevent its thrashing about and bruising the
flesh. The fish is dressed by slivering the two sides from the head and backbone, but
leaving them connected at the tail, the knife being inserted just below the nape bone
and drawn closely along the backbone to within 2 or 3 inches of the tail, when
a similar cut is made on the other side and a stroke of the knife severs the backbone
close to the tail. Frequently the large fish are marked by a number of transverse
cuts in the thick portion of the flesh to facilitate the drying. The fish are then sns
pended from a pole or frame a few feet from the ground with the flesh outward, where
they remain until quite dry. Sometimes when poles are not conveniently obtainable
the two sides of the fish are separated and laid face up on the beach.

The process of drying requires from ten days to two weeks in ordinary weather.
During rainy or cloudy weather the fish are placed under cover or turned with the
skin outward. After being thoroughly dried these fish are stored under cover out of
reach of dogs aud children and form the principal food supplies of the natives during
the winter, especially in the villages somewhat isolated from the trading stations.

Salmon when salted are commonly held in pickle in tight barrels, but a few are
dry-salted for especially choice trade', in the following manuel': The fresh fish is placed
in a cool place until the flesh is firmly set, when it is eviscerated and split down the
back, so as to layout flat, and the head aud three-fourths of the backbone are removed.
If desired, the flesh may then be smeared with blood of the fish to impart a reddish
color in the cnred productrotherwise it is wiped clean aud placed skin down in a
salting tub having a layer of salt in the bottom and a layer of No.2 salt spread
evenly over the fish. Other fish similarly salted maybe placed in the salting tub, but
not so many as to compress the bottom layers too much. The flavor is improved by
adding sugar or saltpeter to the salt, about at: ounce of either for each fish, and
crushed peppers may also be added if desired, The .fish remain in the salt from lz to
3 days, when they are removed, trussed in the manner so usual in smoking (see
page 494), in order to keep them out flat, and suspended in a shady but windy place
until dry. The fish should be kept in a cool, dry place until used, which need not be
for ~ or 3 months, according' to the extent of the salting and the adaptability of the
place where it is stored. Some persons pour a glass of cognac over the dry fish and
allow it to soak in to improve the flavor, but this is a matter of taste. The prepara
tion of salmon in the above manner is of very sinall extent, and none of the product
goes upon the general market.

The first volume of the Transactions of the Highland Society of Scotland describes
the method of drying salmon in vogue in Scotland a century ago as follows:'

Kippered salmon are prepared by out~jng them smoothly along tho buck from the tail to the
head.. The chine, or backbone, is then cut out and all the blood /1,11d garbage cleared away. The
fishes are then salted and laid above each other, with the fleshy sides in coutaot, in a trough, commonly
scooped out of a solid piece of beech, placed in a cool situation, A Iid which exactly fits the aperture
is placed above them and pressed down by heavy weights. After the fishes have imbibed a sufficient
qnantity of the pickle they aro stretched upon smull spars of wood and hung up to dry where there
is a current of air. Sometimes they are hung in the smoke of a kitohen fire, which preserves, indeed,
but conveys a bad flavor. Some, in order to communicate 11 pnrtioulur flavor, mix spices with tho
salt, or they rub the fish with spices before they arc hung up to dry,
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DRY-SALTED MULLET.

In the extensive mullet fisheries of the southern coast from North Carolina to
Florida large quantitles of this species are dry-salted or kench-cured, the annual
output on the coast of Florida amounting to nearly 2,000,000 'pounds. Some are
pickled in brine, but the majority on the west coast of Florida are dry-salted. The
process employed is as follows:

Dressing begins as soon as the fish are landed at the station, which is generally
within a few minutes after they are removed from the water. In splitting, each fish is
taken iu the left hand with the tail toward the splitter, and by means of a knife it is
opened along the left side of the backbone from the head to the tail, in much the same
way that mackerel are split. All viscera are then removed and a gash or" score" is
cut along the right side of the fish, which contains the backbone, in order that the salt
may the more readily penetrate the flesh. In some localities the heads of mullet are
removed before the fish are split. When roe-mullet are taken the roe bags are carefully
removed while the fish are being eviscerated and are salted separately. The blood and
black stomach membrane adhering to the napes are then scraped away and the fish
are thrown into a trough of clean salt water, where they remain for a few minutes and
are thoroughly washed, all particles of' blood beiug carefully removed. On removal
from the washing tauk or barrel the fish are rubbed thorougbly with salt, Liverpool salt
being most commonly used. They are next piled up under 'Cover in kenches, with a
sprinkling of salt between each layer, with the backs placed downward, as is the case
with green coli, so as to retain the dissolved salt. These kenches are ranged in regular
order, with the heads of the fish outward, and extend 3 or 4 feet in height. In some
localities, after the salting and before kenchiug, the two sides of the fish are brought
together again, leaving the fish in natural shape, with the abdominal cavities filled
with salt.

When a large haul of mullet bas been made the work of dressing and salting
must be rushed to prevent the fish from becoming tainted; and in warm weather,
especially during August, if the fish are not salted within a few hours after landing
they are apt to become discolored or to rust. The fish remain in these kenches until
they are to be placed on the market, which may not be for three or four months.

In preparing for shipment the salted mullet are placed in boxes or tied up in
bundles. No uuiform style or size of package is used, resulting naturally in much
confusion and inconvenience to the trade. Some fishermen simply bundle the mullet
in such a way that the skin side is outward, while others cover the bundles with a
single layer of matting or palmetto leaves. When carefully prepared these fish are of
excellent quality, except that those cured during the warm weather of July and
August sometimes rust.

The following method of curing mullet is recommended to those who wish a really
choice product without regard to the cost of preparation:

The fresh fish are cut along the ventral part and eviscerated. They are next soaker} for two
, hours or so in salt water, beheaded and split down the back, und the backbone removed. Fonr or five
cuts are then made transversely across each half of the fish on the inner surface, nod the fish are
packed indry salt, where they remain for about one week. On removal they are washed to remove
the slime, undissolved' salt, otc., and then suspended in the shade, 'where they are allowed to dry
for five or six weeks. Each fish is then sprinkled with fine table salt and carefully wrapped with
waxed or paraffin paper to exclude the air, and suspended in a wel'l-ventilated room, where it may be
kept for several months under favorable conditions.
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DRY-SALTED CHANNEL BASS.
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Channel bass or drumfish are caught in considerable numbers along the south
Atlantic coast during the late summer, and the small demand for them in the fresh-fish
trade results in many of them being salted for local use during the winter, especially
along the North Carolina Banks, The following process is employed:

Each fish is split down the belly and eviscerated, the head is cut off with a hatchet or large
knife, the, backbone is removed, and the fish split in halves. Each, half or fletch is then scored
lengthwise from the napes to the tail on the flesh side, the cntsbeing about 2 inches from each other
and penetrating the flesh to the sk in, The fletches are washed free from blood, eto., und placed in
barrels or vats with dry salt sprinkled in abundance among them and with strong brine poured over
them. When sufficiently cured the fish are removed from the pickle and placed in the open air on
boards, benches, or any convenient place for drying. Care must be taken to shield them from rains,
and they should be placed uuder cover at night to protect them from heavy dews. When sufficieutly
dried they are stored in a cool, dry place until marketed.

The reduction in weight through dressing amounts to about 50 per cent, and
through curing and drying' about 33 per cent additional, making the dried weight
about 35 per cent of the round weight. The only market is among the coast people-s
among the fishermen and their neighbors on the mainland. They sell for 8 to 15 cents
per side, or 15 to 30 cents per fish, an equivalent of' 1 to 2 cents per pound.

DRY-SALTED KINGFISH.

The great bnlk of the king-fish caught in this country is sold in a fresh state; but
at Key West and some other points on the coast: when' the fresh-fish market is fully
supplied, the surplus catch is salted. The method usually employed at Key West in
drying and salting the fish is thus described by Mr. W. H. Abbott:

If the fish arc not disposed of the first day aftel' being caught, they are lightly salted and dried
in the sun, in which condition they will keep .for a week or two, and if the weather is favorable they
will probably keep :L week longer, and if quite thoroughly dried the fish will keep a much longer
period. Generally the fisherman is a man of very little means and has no capital to work with;
consequently the supply of salt which he is able to buy is very small. The salt used is from the
Bahama Islands. The fish are laid on It box or bench and the thick part of the fish cut trausversely,
nearly tbrough to the skin, at distances of 1 to It inches apart.. After the fish have been prepared in
this way, the fisherman takes a small amount of salt and carefully sprinkles it over the entire surface
of the fish and into the cuts, so as to make sure of their being properly cured. He is very careful not
to waste the salt by scattering it about otherwise than 011 the fish. If the fish are to be sold in a few
days, they are 110t exposed to the sun ; but if to be' kept for a longer period it is necessary to have
some of the moisture taken out by the direct rays of the sun. '

In a report on the Gulf fishing-grounds and flsheries, by J. W. Collins, the follow
ing description occurs:

As a rule, the great bulk of the kingfish taken by the Key West fleet is sold and eaten in a fresh
condition, but occasionally some fish are salted on tho boats, and a greater quautity are split and salted
after they are landed, the surplus being disposed of in this manner.' 'I'hesesalted fish are often dried,
and to facilitate this and to insure the more thorough drying of the fiber the thick part' of the flesh
is cut transversely nearly to the skin, at a distance of about an inch apart. There is no systematic
method of drying, as iu curing cod, but the fish are hung across mils, spread on wood-piles, or
disposed of in any other manner where they may have a chance to dry, a favorite metbod being to
suspend them by the tail. Cured in this way they make tolerably good food, but it is altogether
probable that a much finer article of food might be obtained by smoking the fish.

The amount of' kingfish prepared for market in this way is not kUOWlI, but it is
relatively small.
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DRY-SALTED BARRACUDA AND BONITO.

On the southern coast of California, in the vicinity of San Diego, from 150,000 to
300,000 pounds of barracuda (Sphyrwna argentea,), about half that quantity of bonito
(Sarda ehilensis), and some yellow-tail or amber-fish iBeriola dorsa,lis) are annually
dry-salted and sold in the markets at 3 or 4 cents per pound. As soon as practicable
after they are removed from the water, they are split down the belly and dressed like
cod, only the backbone is not usually removed, and heavily salted in kenches similar
to those on the New England coast. When the weather is favorable the fish are
washed and spread on drying flakes, the cure being completed in two or three days in
case of barracuda, while a greater length of time is usually required for bonito. 100
pounds of round fish make ahout 50 pounds dried. When properly cured barracuda
present an inviting appearance, being white and dry, and the flavor is excellent; but
most of the California product is said to be dark in color and with a strong flavor,
due probably to faulty methods of curing.

CHINESE SHRIMP AND FISH DRYING.

In. the Barataria region in Louisiana, along the shores of San Francisco Bay in
California, and at other points on the Pacific coast, there are camps of Chinamen whose
principal occupation is the drying of shrimp and fish, mainly for Oriental markets.
Their output also includes miscellaneous varieties of fish, oysters, squid, etc., the
aggregate annual product amounting to about $100,000 in value.

The drying of shrimp was begun in Louisiana in 1873 by Chin Kee, whose plant
was located on the western bank of the Mississippi River opposite New Orleans. The
following season he moved to Bayou Dupont, near the head of Grand Lake, about 80
miles below New Orleans. In 1880 a second establishment or" platform" was built near
Bayou Oabanage. A third platform was built in 1885 at Bayou Andre. The business
continued fairly prosperous until 1893, when the severe storm in October completely

. destroyed the Bayou Andrl~ platform and camps and severely damaged the other
two platforms. The latter, however, were immediately repaired., and in 1897 another
platform was erected-about a mile above Cabanage.

These shrimp-drying establishments consist of a large platform, on which shrimp
are dried, the necessary furnaces and kettles for boiling, warehouses, living apartments,
storehouses, wharfage, apparatus, etc. The platforms range in area from 25,000 to
80,000 square feet, and are substantially built of pine boards 1 inch thick with close
joints. The number of employees at each establishment ranges from 6 to 12.

Prior to 1886 the shrimp were boiled in kettles over open fires, but since that date
greater neatness and economy of fuel have been secured by the use of a grate with a
chimney, somewhat similar to the old form of sugar-boiling. The kettles over the
grates are 5 feet long, 4 feet wide, and 18 inches deep, with a division in the center.

The shrimp are received from the fishermen each day, thus insuring their fresh
ness and rendering the use of ice unnecessary. Prior to 1888 the price paid was 80
cents per basket, containing about 84 pounds; but since that date the price has been
uniformly 135 cents per basket. When measured and received from the boats, the
shrimp are rinsed and placed with water and the necessary quantity of salt in the
kettles, each kettle holding about 5 baskets of shrimp. About 4 or 5 pounds of salt
are used for boiling 100 pounds of shrimp, Liverpool salt being preferred, but coarse
American salt is also used.
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The brackish lake water suffices for cooking, and it is used for severn I successive
boilings, additional water and salt being' added as necessary. The shrimp are boiled
for five or ten minutes, when the cover is removed and the shrimp stirred thoroughly
with a paddle or other appliance. The cover is then replaced for 10 or 15 minutes
longer, when the shrimp are removed with perforated skimmers or shovels and spread
on the platform, where they are exposed to the action of the sun, being turned ana
separated at intervals during the day and covered, when necessary to protect them
from moisture, J:lntil the drying is completed, this usually requiring two or three days.
When shrimp are coming in plentifully the boiling is frequently kept up an night, the
boiled shrimp being placed in heaps on the platform and covered with canvas until
morning. When thoroughly dry, the Chinamen, with clean shoes or moccasins, tread
them for a time to detach the shells and heads from the main part of the flesh. These
shells and light particles are fanned oft' by throwing the shrimp upward through the
air, somewhat in the same style as that practiced with wheat, rice, and other similar
grains. The meats of the shrimp are then placed in sacks, beaten and thoroughly
shaken to complete the breaking up and removal of the shells, after which they are
again winnowed or passed through hand sifters, so as to remove an dust and particles
of shells adhering to them. They are next made ready for shipment by placing them
in flour barrels, containing about 200 pounds each, and are sent to the various markets.
In packing, the shrimp should be graded, the whole bright meats being kept separate
from those broken or discolored on account of rains during the process of curing.

Each basket of green shrimp yields about 92 pounds of dried shrimp, which sells
for about 14 cents per pound. The market is among Asiatic races almost exclusively.
The great bulk is sent to San Francisco, but some are shipped to New York, Philadel
phia, Chicago, and Havana. From San Francisco the shrimp are sent to China, Japan,
and throughout the west coast of the United States. The quantity dried during the
past four or five years in Louisiana has been much less than previous to 1893, and the
profits have greatly decreased, owing to competition with Mexican ports. •

The following summary shows the quantity prepared in Louisiana duriug each
year since 1886: .

Dried
shrimp.

Pounds.
804,200
319,000
840,400
293,600
289,200
285,200

Year.

1887 .
1888 ..
1889 .
1890 .
1891. .
1892 .

~-----'~"--_: ~il__~_~~_~~~~_m~ __ ::~~:'·.I
1893........ ...... 121,800 I
1894.. .. .. .. • .. .. . 83, 200
1895.............. 116, 000J
1896.............. 144,499
1897.............. 151,400

'- c c ~ _

The method of drying shrimp practiced by the Chinese at San Francisco is thus
described by Mr. Richard Rathbun :

After the day's fishing is over it is usually customary to carry the fresh shrimp to the Vallejo
street market in San Francisco in live-baskets covered with a netting, which has a hole in the center
closed by means of a puckering string. At the market the live shrimp sell at tho rate of about 10 cents
per pound, and those remaining unsold are carried back to tho Chinese settlement and pnt at once into
boiling brine. The kettle for boiling the shrimp is a rectangular iron tank 6 feet long by 4 feet wide and
2 feet deep, with It fireplace underneath. After sufflctent boiling', care being taken to prevent over
cooking, the shrimp are taken out and spread to dry upon level plats of hnrd ground, which have been
previously stripped of grass and rendered perfectly smooth. They are spread out and turned occasion
ally by meansof a hoe-Iike broom. After four or five days, or when periectly dry, they are crushed under
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large woollen pedeatuls, or trod upon by the Chinese in wooden shoes, for the purpose of loosening
the meats from the outer chitinous covering, after which the entire mixture is put through a fanniug
mill for the actual separation of the meats and shells. The fanning mill, a somewhat crude affair, is
.constructed of wood by the Chinese on precisely the same principle as the one used for winnowing
grain. It measures about Sfeet long by 5 feet high, and consists of a square box, divided on the inside
for the passage of the separated shells and meats, with a hopper above, and a large fun wheel worked
by a crank at one end. The meats are partly used at home or at the various inland Chinese settle
ments, but are mostly shipped to China. The shells are also utilized as manure to some extent about
San Francisco; but, like the meats, are mostly sent to China, where they serve as a fertilizer for rice,
tea plant, etc. In San Francisco they sell at about 25 cents per hundredweight. ~oth the meats and
shells are shipped to China in sacks. The trade is entirely in the hands of Chinese merchants, who
ship by way of Hongkong. The meats are eaten by all classes in China, hut are cheaper and less
esteemed than the native shrimp, which are comparatively scarce.

Dried shrimp form a very popnlar article of food among Asiatic races and are
worthy of more extended use in this country. They are very nice rolled in butter and
fried, good for making curry, and for "jumbalayer" they are excellent. In Ohina many
of the broken shrimp are made into paste by grinding between stones.

In 1885, in connection with their -shrimp drying, theOhinese on the Louisiana
coast dried a quautity of oysters for market, but the venture was unsuccessful on
account of the high price at which it was necessary to sell the product ill order to
reimburse them for their outlay, 50 cents per pound for the dried oysters being
scarcely sufficient to meet expenses.

The tails of the rock lobsters or salt-water crayfish (Panuliru8 interr1J,ptu8) are fre
quently dried in the sun without previous boiling or salting by the Ohinese on the
-Paciflo coast, but the aggregate of the business is not large.

Since 1885 the Chinese located at Baratarla Bay, Louisiana, have dried a quantity
of fish each summer. In doing this they make temporary quarters on Timbalier
Island, in 'L'errebonne Parish, Louisiana, using old material from the permanent camps
in Jefferson Parish. Tarpaulin or palmetto supplies sheltering for the workmen, and
smqll slat-work frames,about 8 feet long by 4 feet wide, are used for holding the fish,
which are turned every few hours by placing a second frame on the one holding the fish,
turning both together and then removing the first frame. The season extends usually
from May 1 to June 30, and from one to three weeks is necessary for the drying,

All varieties of salt-water fish are there dried except the small bony ones and
those excessively fat. Few of the fish are dressed before drying, the head, scales, fins,
and viscera remaining, except that the large redtish or channel bass are eviscerated
and have the heads and fins removed. The fish are purchased from the seiners at a
cost of $1.40 per basket, containing about 98 pounds. A basket of green fish yields
about 47 pounds of dried, which sells for 4 or 5 cents per pound wholesale. In 1897
the two companies operating on Timbalier Island received about ],300 baskets of fish,
which yielded 61,100 pounds of dried fish, valued at $2,936.

On the Pacific coast the Ohinese usually remove the heads and viscera from the
large fish, and in some localities they salt the fish in brine and then dry them, much
like the present method of curing cod. Some of the larger sharks and skates are
split through the back and hung on poles. The barracuda, albacore, and bonito are
split lengthwise along the back, soaked for 2 days in brine, and then dried in the sun,
losing about 50 per cent of their weight in drying. The flesh of the dried barracuda
resembles codfish somewhat, being white and firm. 'I'hey usually sell in San Francisco
at 3 or 4 cents per pound wholesale.
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The redfish (Troc/tocoPU8 pulnher) are dressed by opening the abdomen and
removing the viscera, and Ohinamen exhibit much ingenuity in giving a picturesque
appearance to the head and teeth of this species. According to Dr. D. S. Jordan:

A ., junk" with the deck covered with drying redfish seems at a little dtstunce to be full of frogs
about to leap. Sometimes I have noticed that the fatty protuberance on the forehead of the redflsh
has been cut off. Thill is valued as a deJ,icacy and used for fish chowder.

Squid are dried in small quantities by Ohinamen on the coast of Oalifornia, They
are washed and spread out on small slat-work platforms or flakes. The large squid
are first split, but the small ones are dried in the condition in which removed from the
water. The largest squid-drying establishment is located at Point Alones. There
some of the flakes are placed on the ground, but the majority are elevated .on posts 2
or 3 feet high, and resemble somewhat the codfish flakes of New England, the prin
cipal difference being that the squid flakes have the slats much closer together than
those used for codfish. About 10 days are required for the process of curing, and no
salt whatever is used. When thoroughly cured they are packed in bundles, each
containing about 135 pounds and upward, and each package is covered with matting.
They are sent.to San Francisco, where some are sold to the domestic trade, and the
remainder exported to the Hawaiian Islands and to China.

DRIED STURGEON PRODUCTS.

In the sturgeon fisheries of Russia and of Asiatic countries, and quite recently,
to a. small extent, in the Oolumbia River fisheries the spinal cords of the sturgeon
have been utilized. After being cleaned and dried this substance is excellent for fish
pies, soups, chowders, etc. The method of its preparation in Russia is ,as follows: '

After the fish has been eviscerated an incision is made ill the flesh, and by means of a hook enough .
of the spinal cord is drawn out to furnish a good hold for the fingers, by means of which the whole
is extracted in a band, 4 01' 5 feet long. consisting of a round whitish aubstance, marked or slightly
disconnected at intervals like sausage links. It is carefully washed in fresh water to remove the
blood and slime, and is then drawn by a workmau between the edge of the washtub and his left hand,
or similarly compressed, to remove the soft viscous matter or nerve tissues contained within j or some
times it is cut open and those tissues scraped away and discarded. After this operation the substance
is rinsed in another tub of fresh water unt.ll it becomes quite clear, and it is then' exposed in a free
circulation of air until it is thoroughly desiccated. For marketing, it is cut into pieces 4 or 5 inches
in length, or it is tied in bundles compoaed of a number of spinal cords. On the Columbia River it
sells for about 40 cents per pound, and In Russia it sells for the equivalent of 40 to 60 cents per pound,
25 of the common sturgeon of Russia (Acipc1l8e1' guldel/8Uidtii) being required to furnish 1..pound of
veziga or viaziga, as the product is commonly known in the European markets.'

The preparation of the spinal cords of sturgeon on the Oolumbia River is thus
described by Mr. W. A. Wilcox:t

One product of the sturgeon is used entirely by the Chinese, namely, the spinal marrow. As
soon as the fish are landed at the packing establishment a Chinaman, armed with a hook,pulls out
enough of the marrow to furnish a good hold j then, seizing it, draws the remainder ofit ouuhand over
hand, In the average-sized sturgeon the spinal cord is 4 or 5 feet long and consists of long. white con
necting links resembling sausagea. These are out open and the jelly-like substauoe contained within
is scraped off and thrown away. This marrow is known by the Ohinese and the trade under the name
of "bone." It is thoroughly dried, and if not sold to the Chinese in this country it is exported to
China, where it is much prized for making soups. The Chinamen pay 4 cents a pound for this" bone"
and remove it from the fish themselves.

• See Rapport sur les Expositions Internationales de Peehe, par J. L. Soubeiran, Paris, p. 151..'
t Report U. S. Commission of Fish and Fisheries for 1893, I). 252.

F. C. B., 1898-27
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The following description of the methods of drying sturgeon meat-or, more prop
erly, the dorsal portion of the fish-in Russia is extracted from Alexandre Schultz's,
"Notice sur les pecherles et Ia chasse aux phoques dans 131 Mer Blanchey POcean
Glacial et 131 Mer Oaspienne," St. Petersbourg, 1873:

For making good "balyk" a large and tolerably fat flsh is selected, whose head,.tail, sides, and
belly are taken off. That which remains, the dorsal part, has to undergo a special salting, while the
other parts are salted in the usual manner. 'I'he backs of the common sturgeon (AcipenBer guldenBtiidtii)
and of the" s6vriouga" (AcipeflBer BtellatuB) remain entire, while those of the large sturgeon (AcipeflBer
hUBO) are cut, either lengthwise only or else both lengthwise and crosswise. The pieces are placed in
a tub so as not to touch each other nor the sides of the tub ; and they are left thus after having been
covered with a thick layer of salt from 9 to 12 days, and even 15 'days when the pieces are large and

•the weather is hot. The salt is mixed with a little saltpeter, to give to the balyk a reddish color, 2
pounds of saltpeter t-o 50 poods [1,800 pounds] of balyk, Allspice, cloves, and bay leaves are
frequently put into the brine. When the salting is finished, the balyk is put into water for a day
or two, in order to detach all particles of the brine from it. Thereupon it is dried, first in the sun
and then in the shade, on roofed ecaffoldiugs, which are erected for the purpose. This Iaet-mentioned
operation requires from 4 to 6 weeks, and is considered finished when the balyk begins to cover with
a slight mold, the absence of which shows that it has been salted too much.

Good balyk must be as soft and tender as smoked salmon; must have a reddish or orange
brown color; and must have an odor something like that of the cucumber; it must also be transparent,
show no traces of putrefaction, nor have a bitter taste; and, finally, it must not be too salty.
There are very few manufacturers who can prepare balyk that has all these qualities.

A pood (36 pounds) of good balyk costs at the manufactory at least 18 rubles ($12.60), and at
retail it can seldom be bought for less than 1 ruble (70 cents gold) a pound. The balyk made in
March is considered the best. On the banks of the Koura, and in the trans-Caucasian waters, where
the s6vriouga (AcipenBel' BtellatuB) is caught in large numbers, balyk is made of at least 300,000 of
these fish every year. This balyk, commonly called" dji'rim," is not of the first quality. It is dry,
very salty, and is much sought after by the inhabitants of Kachetia, because it produces thirst and

. gives them occasion to quench it with the excellent production of their vineyards. A large sturgeon
of 20 poods (720 pounds) yields 5 poods (180 pounds) of balyk; a very large sevrlouga, 15 pounds;
a common-sized s6vriouga, 4 pounds; and the common sturgeon, from 8 to 12 pounds.

DRIED TREPANGS.

The preparation for market of the soft echinoderm variously designated as sea
cucumber, sea-slug, beebe de mer, trepang, etc., was once attempted on the Florida
coast. The trepang is a very popular food product in oriental countries, esteemed
not only by the natives, but by foreigners residing in those countries. China imports
annually about 5,000,000 pounds, at an average valuation of 20 cents per pound, from
the South Pacific Islands and Japan, where the holothurian is very abundant. In
preparing trepangs for market, they are boiled in water for from 10 to 30 minutes,
according to varieties and sizes, split down on the side, eviscerated, and then exposed
to the sun until perfectly cured. In some countries, as in Malay Islands, they are
dried over a wood fire, but this product is less desirable than if dried in the sun. It
is important that they be kept dry until they reach the consumers,otherwise tbey
become flaccid and decay.

Mr. Silas Stearns described the fishery attempted on the Florida coast as follows:

In 1871 an Englishman came to Key West, Fla., for the purpose of gathering and preparing tre
pang for the Chinese market. He erected a shed, under which were built fireplaces, with large kettles
and other arrangements, and also frames for drying. He arrangedwith the fishermen, and fishermen's
boys parbicularly, to bsing him all the sea-slugs they could obtain, for which he was to pay a certain
price. As the slugs were very abundant on the shoals about Key Wcst, and the prices paid for them
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were liberal, no trouble was experienced in obtaining large supplies. The sea-slugs, still alive and
fresh, were thrown into the kettles and boiled a certain length of time, but as to the composition of
the liquid in which they were cooked, my informant could not tell me. Then they were taken out,
the outer rough skin rubbed off; and the body split with a knife, after which the iutestmes were
removed and the body spread on canvas in the sun to dry. The next operation after drying, and the
final one, was to smoke them. This was done in a smokehouse of the ordinary kind, in which they
were suspended on slats. After the final process the trepang w!lre packed in bales, covered with
sacking, and shipped to New York, where they were probably reshipped to China. For two seasons
(winters) this industry was kept up, and apparently with much, success; but at the close of the
second season the houses and apparatus were sold, and the operator left Key West. Since then
nothing further has been attempted in the trepang industry there. "

Trepangs are abundant on several other portions of the United States coast, and
especially so on the northwest coast and among the Alexander Islands, and there
seems no reason why these supplies should not be utilized and an industry of consid
erable importance developed.

The following description of the method of curing trepangs among the East
Indies is from The Oommercial Products of the Sea, by P. L. Simmonds-:

The first thing to be done on arrival at an island where the slug is plentiful is to erect on shore
a large ouring-house about 90 leet in length, 30 feet in breadth, and about 10 feet high. These houses
are generally built of island materials and thatched with mats of cocoanut leaves; this thatch must
be well put on, so as to prevent the rain from penetrating. The aides are likewise covered with these
mats, and a small door should be left in each end. Platforms for drying the slugs are then erected
along one side of the house. They should run the whole length and be about 8 feet in breadth,
the lower one about breast-htgh from the ground, and the upper 3 feet above that. The frames are
generally made of cocoanut trees and covered with two or three layers of split bamboo or reeds, sized
close so as to form a sort of network for the slugs to lie on. Much care and skill is required in the
construction of these platforms, so aa to prevent the beohe de mer from burning. A trench about 6
feet in breadth and 2 feet in depth is then dug the whole length of the platforms for the tires. Tubs
filled with salt water are placed at short distances along the side of the trench and a supply of buckets
kept in readiness to prevent the fires from blazing up and burning the fish or platforms, as well as to
regulate the degree of heat necessary for drying the slugs.

The process of curing is this: The beche de mer is first gutted, then boiled in large pots, and,
after being well washed in fresh water, carried into the curing-house in small tubs or baskets and
emptied on the lower platform, where it is spread out (about 5 inches" thiek) to dry, The trench is
then filled with firewood, and when the platform is full of trepang the fires are lighted and the drying
procells commences. From this time the fires must be kept constantly going day and night, with a
regular watoh to attend to them. On the afternoon of the following day the fires are extinguished for
a short time and the slugs shifted to the upper platform, having been first examined, and splints of
wood put into those which may not be drying properly. When thisis done, the lower platform is
again filled from the pots, the fires immediately lighted, and the drying process continued as before.
The slugs on the lower platform must be turned frequently during the first 12 hours. On the second
"da~' (the fires having been extinguished as before) the slugs on the upper platform are shifted close
over to one end to make room for those on the lower platform again, and 60 on as before for the two
following days, by which time the firllt day's produce will be properly cured. It is then taken off the
platform, and, after having been oarefully examined, and those not dry put up again, the qnantity
cured is sent on board the vessel and stowed away in bags. Bnt should the ship be long in procuring
a cargo it will require to be dried over again every three months in the sun, on platforms erected
over the deck, as it soon gets damp, unless When packed in air-tdglit casks.

If the beohe de mer is plentiful and the natives bring it daily in large quantities, 40 men will
be requisite to perform the work of a house of the above size, and the pots will want two hands to
attend them. These curing-houses consume a large quanttty of firewood daily. When beebe de mer
is cured and stowed away great care should be taken to prevent it from getting wet, as one damp
Blug will speedily spoil a whole bag.

" Fishery Industries of the United States, SIlC. v, vol. 2, pp. 815-810.
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It appears that there are two wa;ys of boiling heche de mer, equally good. The first is to take
them out when boiled about a minute, or as soon as they shrink and feel hard; the other method is
to boil them for 10 to 15 minutes; but in boiling either way the slugs ought, ifproperly cooked, to dry
like a boiled egg immediately on being taken out of the pot. Beebe de mer dried in the sun fetches
a higher price than that dried over a wood fire. But this method would not answer in curing a ship's
cargo, all they take fully 20 days to dry, whereas by smoking them they are well cured in 4 days.
Much skill is required in drying beebe de mer, as well as in boiling it, as too much heat will cause
it to blister and get porous like sponge, whereas too little heat again will make it spoil and get putrid
within 24 hours after being boiled .• There is, likewise, great care and method requisite in conducting
the gutting, for if this be not properly attended to by keeping the fish in warm water and from
exposure to the sun it will, when raw, soon subside into a blubbery mass and become putrid in a few
hours after being caught.

DRYING FISH BY ARTIFICIAL MEANS.

A number of devices have been invented for drying fish by artificial means, by
the use of heat, dry air, absorption pads, ete., but none have come into practical use
on a large scale. In 1878 there was introduced a drier," consistingof one or more
horizontally revolving wheel-like tables, having two outer rings with a bottom of
network 011 which to place the fish and a correspondhig covering of network to overlie
and retain the fish during the rotation of the table. The tables are in sectional form
to admit of the fish being removed from any portion without disturbing that in any
other portion; the whole is supported by converging arms radiating from a vertical
spindle. After the fish are placed within the network frame the structure is .rotated
at a speed to be regulated by circumstances, thus creating a 'current of air, causing a
rapid drying of the fish. '

A system modeled somewhat on that used in fruit-driers was introduced in 1877.t
The fish are dressed and placed in a tight vessel on a false perforated bottom a few
inches above the real bottom. Steam is admitted and the fish cooked until freed from
the bones. The flesh is then spread on hurdles, which are introduced successively
into a cbamber,into the lowest part of which is admitted a current of air heated to
about 200°. After the first has been exposed to this temperature about 10 minutes,
it is moved up about 4 inches and a second introduced, and so on successively until
there are 1001' 12 hurdles in the chamber, and thereafter as each additional hurdle
is placed at the bottom the top one is removed.

During this operation the moisture evaporating from the fish forms a vapor which
fills the drying chamber, thus keeping the fish in a hnmid atmosphere and preventing
it from becoming suddenly dry and hard on its surface, and the texture is kept loose
to allow the water to evaporate freely.

This process did. not prove a success, and in 1880 1\:11'. Alden, the patentee of the
above, introduced an improved method, as follows:

Take fresh fish and remove the heads, tails, fins, entrails, and skins, and also the larger bones,
leaving the clear fresh fish meat, which should be cut in pieces of suttahle size, fhoroughly eleansed
in pure cold water, and then placed in an evaporating pan placed upon and surrounded by a heating
coil or a steamjacket, and having one or more movable blades revolving around on the inside of the
pan, so arranged that when in motion the blades will operate upon the principle of the plow, so as to
avoid shoving the mass while throwing a fnrrow in such manner that the fresh fish meat is prevented
from adhering to the bottom or tho sides of the pan, and is kept constantlytn a revolving motion.so
as to admit free access ofthe drying atmosphere for rapidly removing the vaporized moisture, in aid

--------- --,~,~~----~~~-~------,--~ , -~ --~-----,--~ -,~-,~-----~-,

• See United Atates Letters Patent, No. 207913. t See Letters Patent, No. 186893.
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of which a fan or vacuum chamber may be used, and the mechanism may be operated by steam or
other power. When tho evaporated fresh fish meat has been placed in the evaporating pan, steam is
applied to the beating coils or steam jacket, and the revolving blades are Immediately spt in motion,
the operation or effect of which is within a few minutes to dissolve the fish meat into a jelly-like mass,
in which condition, when kept in motion, it soon loses all its free moisture, rapidly disintegrates, and
becomes dry or solldifled fresh fish fibril, haVing much the appcarunce of fine broken vermicelli.
Under this method the fish fibril separates and entirely frees itself from the minute or smaller bones,
so that they may readily be removed. The fresh fish fibril should be kept in rapid motion until suffi
ciently dry to rcmove from the pan (which ill determined by its failure longer to throw oft' vapor),
when it should be spread upon cooling screens or muslin until cold, when it may bepa~ked in tin,
wood, or paper boxes for keeping or for transportation. Under this proccsa the time required is from
thirty to forty minutes, and the temperature must be kept below the cooking point, so as to prevent
coagulatiou of the fish gelatine, aud the product, or fresh fish fibril, will, in proportiou by weight, be
as 1 pound to 10 pounds of Iive fish, und 5 pounds of prepared fresh fish meat. The greatest possible
celerity should be had and care taken that the prepared fresh fish meat is entirely fresh, pure, and
without taint. Fresh fish put up after evaporating its free moisture and being fibrilized in the
manner described retains its entire nutriment and flavor, is free from all foreign and injurious sub
stances, contains no salt, has no affinity for moisture, and will keep in any climate for 0.. long time.

A plant was established at Gloncester, Mass., in 1881,for the preparation of Alden's
specialty, but it did not compete successfully with the boneless codfish, then being
prepared in such large quantities at that port.

By a process designed in 1879 by Mr. J. M. Reid,* of Oanada, fish previously brine
salted are placed in a tight receiver and subjected for a time to compressed heated
air for the purpose of extracting the moisture.

Another method that promised success was put in operation at GI~ucester in the
spring of'1883,it being the invention of Halifax parties. t ' Two apartments were fitted
up with flakes,the floors being partly open to allow the air to circulate. Bymeaus
of piston blowers, or of fans operated by steam power, the external air was drawn in
from one side of the building and forced over the fish and out on the other side, when
the atmosphere was in suitable condition for drying. But when it was loaded with
moisture both the inlet and outlet connecting the room with the outside air were
closed and communication opened with a cooling room overhead, thetemperature of
which was lowered by cakes of ice, and the air contained in the drying and cooling
rooms was forced over t~e fish, thence through the cooling room, and back again over
the fish and so on, continually keeping the fish cool. 'l'he inventor claimed that the
fish were brighter and contained less dirt and dust than those dried on flakes, but the
expense of the process was considerable and consequently it was soon abandoned.

In 1890 Mr. Cathcart Thompson, of Halifax, brought to notice a process by which
he claimed that codfish can be dried by absorbent pads, thereby obviating the dangers
and delays of the present method. This process was originally as follows:

A layer of green~saltedfish is spread evenly on an absorbing pad. Common gunny cloth makes a
good, cheap, and effective one. Another pad is laid over this, succeeded by another layer of fish, followed
again by a pad, and so on successively until the whole quantity of fish is spread, a pad being placed
over the last layer. A platform of boards is then laid on this, and weights or other appliances are
used to cause a slight, continuous, and uniform pressure. The pile is allowed to remain from 24 to 48
hours, during which time the pads become saturated with moisture, which they have extracted from
the fish. Repiling then takes place, dry pads being substituted for the wet ones, the latter being
dried for further use. Repiling with the substitution of dry pads is continued till the fish have
become sufficiently dry, a week or ten days being' long enough to effect this object if intended for the
home or West Indian market. For more distant mark,ets a somewhat longer !ledod would be required.

• Letters Patent No. 221357. t See Letters Patent No. 230382,dated December 6,1881,
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In 1892 Mr. Thompson introduced the following Improvement on his method:

A number of light frames of2 by 1~ inch lumber,6 feet in length and 3 feet in width, are
constructed. One of these is laid upon the floor and a layer of dry moss and sawdust is spread
thereon. This is covered with a. sheet of cotton cloth large enough to envelop the frame, a layer of
fish is spread flesh down thereou, and the whole is covered by another sheet of cotton. A second
frame is placed over the first oue and the same process is continued till a height of 3 or 4 feet is
attained, thcn a thick layer of moss or sawdust is placed over the last tier of fish and a cover of boards
sufficiently large to go inside tho frame is laid over all. Pressure is then applied, by screw or lever,
to thoroughly embed the fish in the absorbent. The spreading of the moss and sawdust over the
layer of fish fills up the interstices between them and brings every part in contact with the absorbent,
and at the same time prevente the fish from being presaed out of shape.

In the twenty-fifth annual report of the Canadian Department of Marine and
Fisheries the following account of the above-described process is given:

A quantity of 200 pounds of cleaned fish, put under Thompson's process, gave the following
weights:

Duration of test. Weight. percentagel
of loss.

----1---1----

After 72 hours pressure.........•. _.•
Afrer 120 hours pressure ; .
After 192 hours pressure .
After 264 hours pressure .

I_~fter 312 hours pressure _ .

Pound•.
170
155
144
134
128

15
22.
28
33

36 ~

Thus, 200 pounds of cleaned fish, after a pressure of 312 hours, is reduced to 128 pounds, 36 per
cent moisture being extracted. 'rhis seems sufficient to establish the fact that in this way enough
moisture can be extracted by simple and cheap means to secure the fish against damage at times when
drying under the ordinary process would 'be impossible. This method could be employed with great
advantage by fishermen at the places of catch, as the moisture could be removed from the fish con
ttnuously and quite independent of weather. They could then be placed in piles, and the first fine
day taken advantage of for final drying. For fish which have been cured by Mr. Thompson's experi
ment, six hours in the sun should suffice for the United States market, and from 24 to 48 hours to
render them suitable for the Brazil markets, where hard and very dry fish are required. Mr. Thompson
intends to continue his experiments on a larger scale, to enable him to make the final test of sales in
foreign markets, when a further report will be made, and, if successful, a bulletin will be issued by
this department. The different experiments were inspected by experienced fish-merchants, who have
certified that in their opinion the extraction of 30 per cent will secure the fish from damage until
suitable weather offers for their final drying by exposure to sun and air-for the removal of the remain
ing 10 per cent to 15 per cent. This they consider would not require more than from 6 to.48 hours of
good drying weather, according to the market for which the fish are intended.

Mr. Thomas S. Whitman, of Annapolis, Nova Scotia, obtained letters patent on
May 10, 189~, in the Dominion of Canada, and Oil the 13th of February, 1894, in the
united States, for au improved process of curing and drying cod byexposiug the fish
alternately to artificial heat and to currents of fresh, cool air. The inventor claims
that by his process fish can be cured much quicker than by the present system and
without any of its injurious effects, and that the exact quantity of moisture desired
can also be removed from the fish, so as to suit the taste of consumers in different
countries.

The following description applies to Mr. Whitman's process:

The wet-salted fish are taken from the kench and washed, after which the surface water and
pickle is pressed out of the fish by steam press 'or otherwise. After· having been in press for a few
hours the fish are ready to be spread on the wire tlakes or trays that are placed in rows about 9



PRESERVATION OF FISHERY PRODUCTS FOR FOOD. 423

Inches apart, the rows of flakes or trays being contained in compartments that are traversed by pipes
in which steam or hot water is permitted to circulate. The maximum temperature which the steam
or hot water in the pipes should impart to the compartmenta is about 95° F.

The fish having been spread upon the trays or flakes in the compartments are allowed to remain
in a temperature of 90 to 95 degrees for a few hours, until they are thoroughly warmed, whereupon
currents of cool, dry air are foroed over and under the fish on these flakes or trays. These currents of
dry air come from channels or flues that open into the oompartments.By opening and closing these
cold dry-air flues at proper intervals of; say. two or three hours, thus alternately cooling and heating
the fish, from 1 to 2 per cent of moisture per hour is taken from the fish.. The products of evaporation
are curried off from the compartments by flues running 10 a ohimuey, or suitable ventilators may be
Iducel! iu the tops of the compartments for carrying off the moisture to the roof of the building, or
otherwiae, It win be perceived that if the heating prooess were carried on by itselfoontinuously
Instead of Interruptedly, the atmosphere surroundlng the fish would soon be charged with moisture
to such an extent as to prevent any further evaporations, and the fish, too, would be injured by being
warmed for too long a time or too thoroughly. The ourrents of fresh air whioh alternate with the
heating process described serve to bring down the temperature of the fish and also to oarry off the
moisture-laden atmosphere whioh surrounds the fish, bringing into actionfresh air whioh is ready to
be charged with new moisture oarried away from the tlsh by the next heating process.

The following account of the application of the Whitman process to curing cod
fish is abridged from a report made by the owners of the patent in the United Rtates:

The first apparatus for praotioal working of the Whitman process was put up by the patentee at
Annapolis, Nova Sootia, in a building 40 by 80 feet of 2t stories. This fish-drying establishment
has been in oonstant aobive operation for. four years, and has turned out from the green and keneh
salted fish about 10,000 to 15,000 quintals of dry fish annually for export to West Indies, Central and
South Amerioa, and long-voyage tropical fish markets with very proiitableresults,giving employment
to large numbers of men and fishermen, causing a large Increase in Bay of Fundy hake and haddock
fishing, and a steady advance in prices, till now those fish are actually oommandiug higher prioes at
the Bay of Fundy ports of Nova Sootia than the hake taken by United States fishermen off the New
England coast are selling at' in Gloucester or Boston; all this being the result of drying the fish
suitably for troptcal markets, which it has been found impossible to do in the ordinary way by the
sun, owing to the humidity of the atmosphere and prevalence of fogs on the Nova Sootia and New
England ooasts. The same successful results have followed with all the fish-driers Mr. Whitman
has had erected for his own account or for others at Halifax, Nova Scotia.

At St. Johns, Newfoundland, for Messrs. Bowring Bros., and for Messrs. Job Bros. & Co., two of
the largest fish- exporting firms in Amerioa, these drying establishments have been in active operation
almost oonstantly, night and day, sinoe erected, about three years ago, and Messrs. Bowring Bros. have
purchased Mr. Whitman's patent right for the island of Newfoundland and dependenoies of Labrador.

At St. Pierre, Miquelon, under Mr. Whitman's French patent in 1897, he erected a drier for
Messrs. Beust & fils, of Granville, France, who have a large fish establlsbment at St. Pierre and a fleet
of vessels employed in fishing on the Grand Banks of Newfoundland. This drier they operate on a
royalty, and have made a good suoocss of it, drying fish for export to Madagaaeur and other French
colonies in tropioal countries, which it was impossible to do on the Newfoundland coast in open air,
owing to humid climate and fog. At Paspibeao, Quebeo, Canada, Mr. Whitman ereoted for Messrs.
Charles Robin, Oollas & Co., Ltd., an extensive drier, coating $5,000, whioh has been most successfully
operated for two years past by Charles Robin, Collas & Co., who, only two months after they had
commenced operations, boug-ht of Mr. Whitman the patent rights for the Provinoe of Quebeo and
Bale de Chaleur coast and paid £1,000 In-cash.

. A small drier was erected at Halifax, in 1896,for Messrs. Geo. E. Boake & Co., especially to dry fish
for their Jamaioa trade, which has been in constant use over two years and proved a great suooess
in saving of time and labor. At Halifax Mr. Whitman. ereoted, in 1895, a large drier building, 60 by
120 feet, which has beon in very sucoessful operation ever sinoe, and has enabled his company to open
up large and. profitable fish markets in Central and South Amerioa, formerly largely controlled by
Norwegian fish-dealers. Mr. Whitman is now ereoting a fish-drier at Glouoester for Messrs. John
Pew & Son, and is about to organize ajoint-stook oompany to operate a large drier at Boston, not only
to dry fish for the cutting and other branches of the domestic trade, but for export fish trade.
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A correspondentwrltee as follows in the Yarmonth Herald of July 18, 1893,
respecting the success of Mr. Wbitman's fish-drying apparatus at Halifax:

Within the last few days I have had the privilege of visiting the extensive new flsh-drylng appa
ratus that has been put in operation in this city (Halifax) by the inventor, Mr. Thomas S. Whitman,
of Annapolis. The building containing the apparatus and storage rooms' has been constructed and
completed and operations bave commenced within the last month. It is a very large building, 50 by
120 feet, and is situated on Liverpool wbarf, where there is ample wharfage, and where a large amount
of fish can be taken care of. Enteringfhe building avery busy scene' meets the eye; thousands of
quintals of fish are seen in the various processes of washing, drying,and pacldngfor the largest fish
markets in the world. I was parttcularly struck with the rapidity of the operation. Mr. Whitman
buys all the green-salted fish that offers; by his process they are dried perfectly in 48 hours, aud are
ready to ship in less tbanaweek from ken ching. ~t is certainly a new. departure in tbe handling and
curing of fish. The new system invented' and introduced by Mr. Whitman is a perfect drier, and at
the same time the fish are so kept apart from each other during the entire process of drying that they
are also kept cool, the atmosphere by which they are dried being. of about the same temperature
required in the natural system, of drying. It is astonishing to note the vast quantities of fish that can
be cured in a short time; several thousand quintals per week is the capacity of this large concern,
and it is certainly a busy hive of industry, one of the busiest in the provinces, To-day your corre
spondent' was shown about 8,000 quintals of fish that were being dried, and most of them were in the
sea only a short time ago, and before the. week closes they will.be shipped inperfeet order to the fish
markets of the West Indies. Considering the large amount of foggy, wet weather that the people of
the western counties generally have to meet dnring their flsh-drying season, it would evidennly be to
the advantage of our largest flsh-packera if they were to adopt the methods now used and invented by
Mr. Whitman, for itis evident that a vast amount of time is thus saved in the curing of fish, while the
uniformity of the curing is maintained throughout, every fish appearing in perfect order as a result of
this process. ' As I stated before, it only required 48 hours to thoroughly dry the fish, and they are
then ready for ship~eIit to any part of the world.

It is estimated that the cost of drying codfish by the Whitman process from the
water-horse to .thefinished product is about 30 or 35 cents per 112 pounds for fish
suitable for the West India trade, this covering two dryings of 24 hours each and a
sweating of' 10 to 12 days. In preparing fish for OeutcalAmerica or northern Brazil,
2! da.ys'· drying is necessary, and the cost approximates 40 or 45 eents, while for
southernBrasil. the fish must be dried for 3 days by the Whitman process, and the
cost is about 45 or 50 cents per quintal of 112 pounds.

A number of other processes of artificial drying have been devised.ibutnone of
them have been adopted to any extent by the trade.
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Pickling foods consists in their preservation and subsequent retention ill some
antiseptic flavoring solution, such as brine, vinegar, etc. Briue made of common salt
is used almost exclusively in pickling fish, .while for mollusks, crustaceans, and a few
preparations of "fish', vinegar with certain spices added is generally employed; but
pickling with vinegar is of small importance compared with brine-salting.

.A. variety of flavoring solutions used for pickling in foreign countries are com
paratively unknown in the United States. In Japan small fish are frequently boiled
and placed in shoyu or soja, a sauce made from fermented wheat, beans, and salt. Ill"
the same conntry salmon, cnttlefish, etc., are frequently slightly salted and then boiled
and placed in a tight package with rice partly fermented, the development of the
ferment being checked by the removal of moisture. The rice, taking moisture from the
fish, begins again to ferment and the fish imbibes products of the fermentation, such
as dextrine, sugar, and alcohol, and.is thereby very delicately flavored. "

A number of other antiseptics have been introduced for the purpose of preserving
food products, among which are boracic acid, salicylic acid, etc., but as these do not
flavor the product, and as they are not generally employed as a solution, their use is
not considered as pickling. A discussion of them is therefore reserved for the last
chapter of this report, the present chapter dealing with methods of pickling with
brine and vinegar.

DEVELOPMENT AND METHODS OF BRINE-SALTING.

The origin of pickling fish with salt is of somewhat uncertain date. It was known
to the Phceuiciaus 011 the Spanish coast, and was employed by the Greeks to some
extent, and the Romans carried it to a high degree of perfection, especially in preserv
ing swordfish from Sicily, tunny from Byzantium and Oadiz, mackerel from Spain,
"and mullet from Exoue, Brine-salting received its greatest development during the
thirteenth and four-teenth centuries at the bands of the Dutch in preserving herring
caught in the Nortb Sea, and since that time-it has become one of the most important
methods of preserving fish. Its principal application in the United States is in the
preservation of mackerel, herring, alewives, salmon, mullet, cod, lake trout, Whitefish,
bluefish, shad, etc. It is elso used in preserving certain miscellaneous products, as
cod tongues, halibut fins, sturgeon eggs, mullet eggs, etc.

The general method of brine-salting is to dress the fish and place them with salt
in tight vats or barrels, the salt uniting with the moisture in the fish forming a pickle,
in which they remain for a few days until cured, after which they are usually removed
and placed in market packages with new brine. But there are many exceptions to
this practice, depending on the species of fish and the markets for which they are
intended. Some fish, sea herring and river herring, for instance, are usually not
dressed at all, being brine-salted in the natural or round condition. Others are
gibbed, or split to the vent and eviscerated. But most pickled fish are split either
on the back or the belly from the head to the tail, so as to layout flat; some have
the heads removed, and a few have a large portion of the backbone .cub out.
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However they may be dressed, itis important that the fish be salted as soon as
practicable after removal from the water-in the meantime being protected from the
sun, from bruising, etc. In case the fish have been dressed they are usually washed
and soaked to remove all the blood. In salting, the fish are placed in the barrels or
butts, with dry salt sprinkled among them, the quantity used ranging from 20 to 25
pounds to 100 pouuds of fish. On the New England coast Trapani salt is generally
used, except in the case of mackerel and one or two other species, for which Liverpool
salt is preferred. On the Great Lakes, Syracuse and Warsaw salts are preferred,
but the other kinds are used to some extent. Along the Middle and South Atlantic
coast Liverpool salt is usually employed. The dry salt unites with' the moisture' in
the fish, making a pickle which soon strikes through the fish. If thin, dry fish are
being cured, it is sometimes well to add strong brine to aid in forming the pickle.

After a time, averaging for most species about a week or ten days, the fish are
. cured, and should then be placed in packages suitable tor the market with additional
salt sprinkled among' the fish, and the package completely filled with strong' brine.
The principal difficulty encountered is the liability of the fish to rust; but by using
strong pickle and tight barrels, so that the fish are covered with pickle all the time,
this tendency may be easily overcome except during very warm weather.

The quantity of salt used in pickling fish varies according to the size and condi
tion of the species handled, and experience and knowledge of the particular market
for which tl18Y are intended are the best guides in every instance. A mild-cured fish
is preferred to one heavily salted; but if too little salt is used the pickle is likely to
slime or sour and the fish become rusty. It is therefore usually desirable to err on
the side of too much salt rather than too little. Occasionally, to insure perfect pres
ervation, it is necessary to use so much that the flavor of delicate species is more or
less injured. Sugar is sometimes employed to modify the action of the salt and to
improve the flavor of the articles pickled when it is not desired to keep the product
for a considerable length of time, as in case of pickling salmon. But the use of sugar
is sometimes attended with fermentation unless the pickled products be kept at a low
temperature; and glucose is now sometimes substituted.. The fish are first struck in
salt and then packed in a suitable receptacle with a solution composed of about 3
pounds of glucose, 10 pouuds of salt, and 5 gallons of water, the glucose being
dissolved in the water before the salt is added. .

Pickled fish are placed in a great variety of packages adapted to the trade for
which they are intended and ranging in capacity from tierces, each containing 300
pounds, to small kegs containing only a pound. Mackerel, sea herring, salmon, cod,
and the like, are mostly put up in whole barrels of 200·pounds net capacity. River
herring or alewives are generally placed in lBO-pound barrels, while the bulk of mullet,
lake herring, whitefish, trout, and other lake species are usually packed in half-barrels
of 100 pounds capacity. Most of these species, however, are also placed in packages
varying from 50 pounds to 10 pounds, suitable for the various requirements of' the
retail trade, each package being branded with the weight of the fish therein.

Oarefulness in the selection of the packages is of great importance. Those used
on the New England coast are manufactured mostly in Maine, Bangor being the
center of the industry, and the 100-pound barrels or half-barrels used on the Great
Lakes are made principally at Sandusky; but while the products of those two cities
are the standards, many fish barrels are made at various other points. Wood which
imparts a peculiar flavor to the fish should not be used for making the barrels, unless
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for preparing fish for those markets which exhibit It preference for fish having such a
flavor. The staves and heads may be of white pine, white or red oak, spruce, poplar,
or chestnut, and they are sent to the fishing ports either ready for use or, to economize
freight, in shooks ready to be put together. The Bangor barrel has staves 28 inches
in length and the heads 17 inches between the chimes, and is bound with 3 hoops on
each bilge and the same number on each chime. In packing valuable fish, such as
mackerel, much stouter barrels are necessary than when packing' herring, for instance.
The average cost of the Bangor barrel used in the mackerel trade approximates 55
cents, and the Sandusky barrel costs about 50 cents. .

REGULATIONS RESPECTING BRINE-SALTING FISH,

With a view to maintaining the reputation of the output, and incidentally to pre
venting fraud ou the consumers, statutes affecting the packing of brine-salted fish
have been enacted in several of the States, especially in Maine, New Hampshire,
Massachusetts, Rhode Island, Oonnecticnt, New York, New Jersey, Virginia, North
Carolina, and Ohio. The pickling of' mackerel is regulated in Maine, New Hampshire,
Massachusetts, and Rhode Island. The laws of Connecticut attempt to regulate the
pickling of shad. In Ohio it is required that all pickled fish be inspected except
herring, mackerel, and shad; also in Ohicago and some other large cities there are
municipal regulations relative to the same matter. Few of the State or municipal
regulations are strictly enforced; and since there are no national laws protecting
inspected fish after leaving tile jurisdiction of the State where packed, it frequently
happens that fish inspected and uniformly graded according to the regulations of the

.State where prepared are repacked in other States and sold with short weights and
under wrong grades, low-grade fish being sold for choice ones, short fish for lung, and
even herring for mackerel, much to the injury of the trade. There is nothing to prevent
mackerel, for instance, which has been pickled and inspected in accordance with the
regulationsorMatne or Massachusetts, from being repacked and sold under false brands.

A barrel of fish signifies 200 pounds of fish exclusive of pickle, but without proper
inspection many dealers are disposed to place less than that weight of fish, adding brine
to keep the gross weight of the barrel's contents the same. The faulty grading of fish
is much more frequently practiced, fish improperly cured or those of small size being
branded higher than the quality or size warrants. This is the principal reason why
so large a proportion of the pickled herring sold in this country are of foreign
importation; many dealers preferring to handle those cured and packed under careful
foreign inspection, even though the cost be nearly twice as great, since the brand
indicates exactly what they are buying.

Inspection regulations are of very early origin, those in Massachusetts dating
from 1651. They generally provide for inspectors, who are appointed by the governor
or chosen by the towns in which they are to serve. There was an Iuspector-general in
Maine prior to 1875, but the office was abolished that year, and at present the governor
is required to "appoint, in places where pickled fish are cured or packed for exporta
tion, one or more persons, skilled in the quality of' tbe same, to be inspectors of fish,
who shall hold their office for a term of 'five years, unless sooner removed by the gov
ernor and council."

The regulation in New Hampshire respecting the appointment of inspectors is
almost identical with that of Massachusetts. The inspector-general is appointed
by the governor, with t.he advice and consent of the council, for the term of five
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years,unless sooner removed. He may appoint deputy Inspectors, removable at his
pleasure, in every town where fish are packed for exportation.

In Rhode Island "the electors in each town shall, annually, on their town election
days, choose and elect '* * '* one or more packers of fish."

In Oonnecticut "the superior court in the several counties may appoint in each
town therein not exceeding 15 inspectors and packers of fish."

In each of these States the inspectors are required to give a bond for the faithful
performance of their duties, the amount of the bond ranging' from $10,000, in case of
the inspector-general of Massachusetts, to $100 for the local inspectors in Oonnecticut,
Their duties consist generally in inspecting and branding the fish saIted under their
supervision, and the fees are: In Maine, 7 cents per barrel; in New Hampshire and Mas
sachusetts.D cents, of which 1 cent per barrel goes to the inspector-general. In Rhode
Island "the packers [inspectors] of fish shall be paid for opening, assorting, inspecting,
weighing, pickling, packing or repacking, heading up, nailing, and giving a certificate,
if pickled codfish or mackerel, 20 cents for every barrel, and 15 cents for every half
barrel '* >II< '*; and for all other, except codfish and mackerel, "" '* '* 25. cents
for every cask." The Connecticut inspectors receive" for packing, heading, plugging,
pickling, and branding each barrel of fish 20 cents, and for each half barrel 10 cents."

While the foregoing are the fees fixed by law, yet generally, as there is no limit
to the number of inspectors, each packing house has one as a member of the firm or
employed in some capacity, so that the local fees are rarely paid.

The inspection in Maine is made under the following proviaions:

Every inspector who inspects any kind of fish that are split or pickled fur packing, shall see that
they are in the first instance free from taint, rust, or damage, and well struck with salt or pickle; and.
such of said fish as are in good order and of good quality shall be pickled in tlerces, barrels, half
barrels, quarter-barrels, and tenths of barrels, or kits; each tierce containing 300 pounds, each barrel
200 pounds, and so on in that proportion; and the same shall be packed in good clean coarse salt,
sufficient for their preservation; and theu each cask shall be headed up and filled with clear, strong
pickle, and shafl be branded by the inspector with the name and quality of the fish therein. Mackerel
of the best quality. not mutilated, measuring, when split, not less than 13 inches from the extremity
of the head to the crotch or fork of the tail, free from taint, rust, or damage, shall be branded
"number one" j the next best quality, being not less than 11 inches, measuring as aforesaid, free from
taint, rust, or damage, shall be branded" number two"; those that remain after the above selection,
free from taint or damage, and not less than 13 inches, measuring as aforesaid, shall be branded "num
ber three, large"; those of the next inferior quality, free from taint or damage, not less than 10 inches,
measured as aforesaid, shall be branded "uumber three"; all other mackerel, free from taint or
damage, shall be branded"number three, small!' The inspector shall brand, in plain letters, on the head
of every such cask, lhe weight, the initials of his Christian name, the Whole of his surname, the name of
his town, and the letters "Me!' an abridgment of the month and the year, in figures, when packed.

Every inspector.who inspects pickled alewives or herring, packed whole or round, shall see that
they are struck with salt or pickle, and then pnt in good casks of the size and material afuresaid,
packed closely therein and well salted, and the casks filled with flsh and salt, putting no more salt with
the fish than is necessary for their preservation; and the inspector shall brand all such casks with the
name of the inspected fish as aforesaid, but.in no case shall the inspector brand the casks unless the fish
contained therein shall have been packed and prepared under his immediate supervision.

All tierces, barrels, and casks which are used for the purpose of packing pickled fish shall be
made of sound, well-seasoned white oak, white ash, spruce, pine, chestnut, or poplar staves, with
heading of either of such kinds of wood, sound, well planed and seasoned, and when of pine to be
free of sap, and the barrels to be hooped with at least three strong hoops on each bilge and three also
on each chime; the barrel staves to be 28 inches in length, and the heads to be 17 inches between the
chimes, and made in a workmanlike manner to 110M pickle.

If any person takes from a cask any fish pickled, cured, lawfully inspected and branded, and
substitutes therefor or fraudulently intermixes other fish; or any inspector marks any cask out of his
town, or which he has not inspected, packed, and prepared himself according to law j permits other
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persons unlawfully to use his brands, or willfully and fraudulently uses the same. himself after the
expiration of his commlsaiouy.he shall forfeit $20 for each cask or box so dealt with.

If any person lades or receives on board any vessel or other carriage, for any transportation from
this State, any pickled fish, or cured or salted whole fish, packed or not packed, not inspected and
branded as aforesaid, except such as is described in the exception of section 13, he shall forfoit at the
rate of not less than $5 nor more than $10 for every 100 pounds thereof; and any justice of the peace
may issne his warrant to the proper officer, directing him to seize and secure any such prohibited fish,
and convey it to any inspector within a convenient distance for inspection; and every person refusing
to give necessary aid in the service of such warrant, when required by the officer, shall forfeit $5 to tne

• person suing therefor in an action of debt; and sueh inspector shall open, inspect, pack, and brand such
fish according to law and detain the same till alllawfnl charges of seizure and inspection are paid.

The fish inspection laws of New Hampshire follow very closely those of -Maine,
The inspection laws of Massachusetts date from 1651, but have been modified from

time to time. The following are among the principal provisions at present:

Under the supervision of the inspector-general and his deputies, respectjvely, all kinds of split
pickled fish and fish for barreling except herringa, and all codfish tongues and sounds, halibut fins
and napes, and swordfish,whenever said articles are intended for exportation, shall be struck with
salt or pickle in the first. instance, and preserved sweet and free from rust, taint, or damage; and
when the same are fonnd in good order and of good quality they shall bo packed either in tierces con
taining each 300 pounds, in barrels containing each 200 pounds, in half-barrels containing each 100
pounds, or in packages containing each less than 100 pounds, on which the number of pounds therein
shall be plainly and legibly branded. Every cask, kit, or package shall be packed with good, olean
salt suitable for the purpose, and, after packing with sufficient salt to preserve its contents, shall be
headed or well secured, and filled up with 11clean, strong pickle.

Casks used for pac-king or repacking plckled fish intendcd for .exportation, except casks contain
ing less than 25 pounds weight, shall be made of sound, woll-seasoned white oak, ash, red oak, spruce,
pine, or chestnut staves of rift timber, sound ami well seasoned, with heading of either of said kinds
of wood, and when of pine such heading shall be free from sap and knots and be planed. The barrels,
half-barrels, aud tieroes shalt be well hooped with at least three good hoops of sufficient substance
on each bilge and three hoops of the like quality on each chime. The barrel staves shall be 28 inches
in length au (I the heads shall be 17 inches between the chimes. The barrels shall contain not less than
28 nor more than 29 gallons each; tho half-barrels not less than 15 gallons each ; and the tierccs not
less than 45 nor more than 46 gallons each. Each cask shall be made in a workmanlikemanner, and
branded on its side, near the. bung, with thc name of the maker.

There shall be five qualities of mackerel, three of salmon and shad, and two of other. kinds of
pickled fish. Mackerel of the bcst quality, not mutilated, measuring not less than 13 inches from the
extremity of the head to the crotch or fork of the tail, free from rust, taint, or damage, shall be
branded "number one." -The 'next best quality, being not less than Ll inohes, measuring as aforesaid,
free from rust, taint, or damage, shall be branded" number two!'Those that remain after the above
selections, if free from taiut or damage, and not less than 13 inches, measuring as aforesaid, shall be
branded "number three, large," 'I'hose of the next inferior quality, free from taiutor damage, not
less than 10 inches in length as aforesaid, shall be hranded "number three." All other mackerel free
from taint or damage shall be branded "Dumper four." Those salmon and shad which are of the best
quality for family use, free from rust or damage, shall be selected for "number one" and "number
two," the best of them selected and branded "number one," the residue "number two"; all that
remain free from taint, and sound, shull be branded "number three!' Of all other pickledfish the
best, whioh are free from taint and damage, shall be brandod "11umber one"; those that remain, free
from taint and sound, "number two."

Each cask, kit, or package shall be filled with fish of the same kind or parts of the same kind
of fish, and whoever intermixes,takes out, orshlfte any inspected fish which are packed or branded
as aforesaid, or puts in other fish for sale or exportanlou, shall forfeit $15 for each package so altered.
If any c·asualty renders it necessary to repack a cask of inspected fish it shall in all cases be done by
an inspector of suoh fish.

The inspector shall brand, ill plain, legible letters, on the head of each cask of fish inspeoted by
him, tho .denomiuation of the fish packed or repacked therein, the iuitials of his Christian name, and
the. whole of his surname; and, if a deputy, the name of the place for wbich he is appointed, the Ietters
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"Mass.," and the year in which tbe fish are packed; and shall also, when in his judgment it may be
necessary, nail in a suitable munuer any cask in which fish are packed. Pickled fish duly inspected
in tbe State or country in which it is packed shall not be subject to reinspection in this State.

Small fish, which are usually packed wbole with dry salt or pickle, shall be put in good casks of
tbe size and materials required in this chapter for the packing ofsplit pickled fish, and shall be packed
close in the cask and well salted, 'I'he casks shall be fil'led full with the fish and salt, and no more salt
shall be put with the fish than is necessary for their preservation, and the casks containing such whole
fish shall be branded with the denomination of the fish, and a like designation of the qualities as is
before described in this chapter in respect to the qualities of other pickled fish.

In Rhode Island provision is made for the election annually of one or more packers'
of fish in each town, who shall see that all fish packed in the State are properly
pickled and repacked in casks in good shipping order, with good salt, sufficient in
each cask to preserve such fish from damage, to any foreign port. Other provisions of
the law are as follows:

Pickled fish, whether codfish, mackerel, menhaden, herrings, or other fish, shall be sorted and
one kind only be put into one cask. -

Every cask shall be well seasoned and bound with 12 hoops; those of menhaden and herrings of
the capacity to hold 28 gallons, and those for other fish of the capacity, if a barrel, to hold 200 pounds,
and if a half-barrel, 100 pounds weight of fish; each cask to be full, and the fish sound and well cured.

Every cask being first searched, examined, and approved b~' a packer shall, when packed or
repacked for exportation, be brandedIeglbly on one head with the kind of fish it contains and the
weight thereof; or the capacity of the cask, with the first letter of the Christian and the whole of
the surname of the packer, with the name of the town, and with the words "Rhode Island" in letters
not less tban three-fourths of an inch long, to denote- tha-t the same is merchantable and in good
order for exportation. -

Every cask of pickled codfish and mackerel offered for sale or for exportation from this State
shall also be branded "No.1," "No.2," or "No.3," to denote the quality of such fish.

Nothing in this chapter contained shall hinder any fisherman or owners of fish coming to this
State from their fishing trips from selling or reshipping their fish to any other of the United States
without being packed into barrels or half-barrels.

Connecticut regulations for the inspection of pickled fish relate especially to the
curing of shad, and since none of those fish are now pickled In that State except for
home consumption the regulations are inoperative. 'rhe pickled-fish inspection laws
of other States are either inoperative or they relate to certain species, and will be
noted in the account of' the metho~s of preserving those particular products.

BRINE-SALTED MACKEREL.

In the preparation of few marine products in this country are such nice distinctions
made as in pickling or brine-salting mackerel. Not only has the work been reduced
almost to a science by the fishermen and dealers, but it has been surrounded with a
mass of legislation qualifying the manner of preparation almost without a parallel in
the preservation of food products. Mackerel salting in the United States is confined
almost en tirely to Massachusetts and Maine, and four- fifths of the product is prepared in
the flrst-named State, Gloucester and Boston being the principal centers of the trade.
A few barrels are prepared also in New Hampshire, Rhode Island, and Connecticut.

The pickling of mackerel was of but little extent prior to the beginning of the
present century, the annual product on the entire coast previous to 1816 rarely
exceeding 15,000 barrels. The first salt-mackerel trip from Gloucester is said to have
been made by the schooner Presiden: to Oashes Ledge, in the Gulf of Maine, about 1819.
From that time to 1831 the industry rapidly increased, the output of.Maine, New
Hampshire, and Massachusetts during the last-named year reaching 449,950 barrels,
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the largest product in the history of the fishery. The value of the yield during that
year was $1,862,793, while the value of the 324,454 barrels packed in those States in
1864 reached $7,001,098. In 1881 the yield was 391,657 barrels, with a reported valu
ation of $2,447,556. The increasing demand for fresh fish in this country has atfected
the trade in salt mackerel, a much smaller proportion of the catch being salted during
recent years than formerly. Of the 131,939,255 pounds of mackerel taken in the
United States fisheries in 1880,80 per cent was salted, whereas during very recent
years the salted mackerel represents less than half of the total yield. The quantity
of these fish caught has also decreased greatly, so that at present the trade in salt
mackerel is very much less than it was fifteen years ago. In 1887 the domestic product
was 93,582 barrels, valued at $1.,064,124; in 1890 it decreased to 20,742 barrels, worth
$306,731; while in 1892 it numbered 46,946 barrels, worth $611,486. The yield was
24,939 barrels in 1895, 77,464 barrels in 1896,13,154 barrels in 1897, and 14,286 barrels
in 1898, less than 5 per cent of the annual average during the 40 years preceding 1886.

During the last thirty years quantities of salted mackerel have been prepared in
the British North American Provinces, the annual product during the past three or
four years averaging about 25,000 barrels. The mackerel taken o~ the coasts of
Europe are generally sold fresh; bnt in Ireland, Norway, England, and Scotland many
barrels are salted each year, especially in Ireland. Of the 399,361 barrels taken in
those four countries in 1895, 46,500 barrels were salted, nearly all of which found a
market in America. In 1897 the European product of salt mackerel was 57,352
barrels, and in 1898 it approximated 50,000 barrels. The European method of salting
mackerel was until recently considered somewhat inferior to that in vogue in the
United States, 'differing from the American method principally in that the fish were
split down the belly instead of down the back, they were not soaked to remove the
blood, and in packing in the barrel they were placed face up. The packers, however,
.have rectified these mistakes and the foreign mackerel are at present more carefully
prepared than formerly, and those received in this conntry from Ireland and Norway
now compare very favorably with the domestic product.

The domestic mackerel that find their way into the salt-fish trade are taken
principally in purse-seines, most of those caught by means of lines, gill nets, pound
nets, etc., being marketed fresh. When salted, however, they are prepared in the
same manner as those taken in purse seines, except that, the yield being usually much
less in quantity, facilities for handling the fish rapidly are not of so great importance.

Mackerel taken by seines or gill nets do not usually keep so well when salted as
those taken by lines, as the latter are taken ill smaller quantities and greater care
can be used in handling them, and they may be readily salted before deterioration
begins and very shortly after being removed from the water.

The methods of salting as here given relate especially to fish taken by purse seines.
When the fish are removed from the seine by means of a large dip net they are

thrown ou deck; or, if the catch be.Iarge, they are placed in a "pocket" or "spiller,"
rigged along the side of the vessel, where they can be kept alive until the crew have
time to dress and salt them. So many fish are sometimes taken at a single haul that
if at once removed to the deck many would spoil before the flshermen could properly
care for them, and the purpose of the pocket is to provide a receptacle in which fish
may be kept alive for several hours. This pocket was introduced in 1877 in a simple
form on the schooner Alice, of S.wan Island.· Au improved form was invented by H. E.
Willard, of Portland, Me., and patented in April, 1881, but valuable improvements and
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modtaeationa.have been made in its construction since .th at time. The following is
a description:

The mackerel pocket is a large rectangular net bag, usually 36 feet long, 15 feet wide,and 30 feet
deep, with 2-inch mesh, hnng to Ii-inch rope. On the portion of the rope next to the vessel wooden
floats are strung for the purpose of securing the edge of the pocket to the rail of the vessel, this edge
being fastened over the rail and between it and a board held in positton' by wooden pins. The outer
corners of the pocket are supported by ropes running through blocks attached to outriggers 4, inches
in diameter, by means of which the outer edge of the pocket may be elevated or depressed. To the
outer edge of the pocket is attached a rope bridle,' the ends of which are fastened about 9 feet from
each outrigger. A thimble is attached to the middle of this bridle, and when the mackerel have been
turned into the pocket the fore and after stnysail halyards are bent into the thimble and the outer
edge of the pocket thus supported and the outriggers relieved from considerable strain. In getting
the fish into the pocket the latter is slacked down to the surface of the water and the outer edge is
fastened to the cork rope of the seine. By gathering the twine of the seine, beginning at the side
farthest from the pocket,the fish are readily turned in to the pocket, and the edge of the latter is then
raised above the surface of the water.

Unfortunately the fishermen have found little use for these pockets during the
last six years, the catch of mackerel being so small that they can be readily cared for
before any of them spoil. The fish are removed from the pocket in quantities ranging
from 25 to 100 barrels ata time. If the weather he warm and moderate the quantdty
removed at a time is small, but when the air is cool or the water rough or when
dogfish are abundant the quantity is very much larger.

For dressing the fish, the crew' is divided into working gangs of three men each,
one of whom splits and the other two, known as "gibbers," gill and eviscerate the
fish. Each gang of men is provided with a splitting board from 6 to 10 inches wide
and with two wooden trays about 3 feet square and 6 inches deep, which are generally
supported on the tops of barrels. Some crews, especially in the hand-line fishery, have
only two men ill each splitting gang,tbe splitter or some one else getting the barrels,
filling tbem with water, and otherwise aiding the gibber. The splitter with his left
hand, which is usually covered with a cotton mitten for protection as well as to prevent

. the fish from alippingv.takes the fish round the center of the body, with the tail toward
him, and splits it down the back on the left side of the backbone from the head to the
tail, so that it will lie open andflat after the viscera have been removed, the knife being
held by tbe fingers and guided by the tbumb sliding along the upper side of the fish.
On splitting each fish he toases it to the tray of the gibber, who, with hands
covered with gloves to protect them against the hones, opens the fish with a jerk,
causing it to break lengthwise along the lower end of the ribs 'if it is fat,thus making
a crease on each side. He removes the viscera and gills and. throws the fish, open and
face down, into a barrel partly filled with clean salt water, in which the blood is soaked
from the fish, whence they are called" wash barrels." There the fish remain until the
splitting is finished, which may be 6 or 8 hours or even longer after the first fishhave
been split. Then the deck is cleaned up and the men proceed to salting.

A good splitter can handle from 2,000 to 3,500 mackerel per hour, and under
favorable circumstances 200 barrels of mackerel 'can be cared for by a crew of 12 or 15
men without difficulty before any of them .spoil, Sometimes, when a-large haul has
been made, the crew may work steadily for 2401' even 36 hours iusuccessiou, losing
only the. brief time given to meals. By practice they can split and dress tbe fish as
well atnigbt as during the day,

Ifthe men have time they ~'plow".orream the flsh.jnakinga cut in the abdominal
cavity on each side near the backbone, in imitation of the natural cracks or breaks
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which occur in fat fish, thus giving the fish a fat appearance. "Plowing" was begun
about 1830, and although for' a number of years there was greatoppositiou to the
innovation, it is at the present time recognized as a legitimate feature of the trade.
The fatness of mackerel as well as the size determines the quality, and the degree of
fatness is most readily ascertained by noting the portions covering the abdominal
cavity. When the fish is very fat these portions crack open about halfway from the
backbone to the center of the abdominal cavity, and the depth of these cracks
indicates the relative fatness of the fish. .By making the break or crack nearer to
the backbone than where it would ordinarily occurand where the flesh is considerably
thicker, the fish is given the appearance of being much fatter than it really is. At
first these cracks were made by using the thumb nail, and later by the back of the
point of the splitting knife, the cut by degrees being made higher than-it naturally
belonged. The use of the knife led gradually to the introduction of the plow or
reamer, of which there are many styles, some made wholly of wood, others with the end
tipped with pewter and with fine teeth on the edge, so as to make the crease rough,
as though it were broken naturally. A popular form consists' of a small cutting
blade about 1~ inches in length, cut square forward and tapering to a point at the heel,
attached to a curved iron shank, to which a wooden handle is fixed.

In salting', the mackerel are emptied from the wash barrels upon the deck and
rinsed by throwing buckets of water over them. A man places them, a few ata time,
on a gib tub containing a half bushel or more of No.2 Liverpool salt, while another
man, taking a fish in each hand, rubs the flesh side 01; the fish in the salt and,
with the back of one fish against the flesh of the other, places them in the sea barrel
with the flesh side down, except that the .two or three bottom layers or tiers have
the flesh side up. Formerly it was customary to place all the fish with flesh side up,
but this has been abandoned. The salt is carried in the hold in barrels that are sub
sequently used for packing the mackerel. Liverpool salt is used almost wholly, Oadiz
and other coarse salts having a tendency to tear and give a ragged appearance to the
mackerel. It is quite important that every portion of the surface of the fish be in
contact with the salt, and care should be taken not to leave finger marks where the
fingers or thumb cover portions of the fish during the process of salting and prevent
the access of salt.

Formerly on some vessels, especially those from Oape Ood, the mackerel were not
rubbed in the salt, but were placed in the barrel with the flesh side up and the salt
scattered over them. In salting the fish in that manner, Oadiz salt was used prin
cipally. 'I'he Present method is much more rapid and leaves the fish in much neater
condition, because the coarse salt pressing against the fish indents and lacerates it.
BJI either process a barrel of mackerel may be salted in from 8 to'15 minutes, about a
bushel of salt being used. After standing for a day or so and settling, the barrels are
topped np by adding more struck flsh to each barrel. When conveuient, the barrels
are 'headed and stowed in the hold or secured on deck until the vessel reaches port.

On arrival at port the barrels of mackerel are removed and. placed on the wharf
or in a storehouse until opportunity arises for repacking them, which may not be for
months. Then the top of the barrel is removed,the brine poured off and discarded,
the -flsh emptied out, several barrels at a time, into a culling crib or box-of planed
boards with slat bottom and usually 5 feet long, 3 feet wide, and 8 to 10 inches deep,
placed on legs about 3 feet .high, The fish are there culled into the several grades
recognized by the trade and thrown into two weighing tubs, each holding about 100

F. c.n.,1898-28
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pounds, which rest on a beam scale. These tubs have wooden staves and have the
bottom perforated with inch holes to permit drainage, or, better still, a rope net-work
bottom, and are bound with two iron hoops and have an iron handle on each side.
The diameter of the tub is 24 inches at the top and the height is about 15 inches.
When the proper weight of fish is placed in the tubs the fish are removed to a packing
crib, somewhat similar to the culling crib, and usually 38 inches long, 26 inches wide,
and 14 inches deep, where they are packed in barrels or smaller packages, the various
grades being kept separate from each other and placed in different packages.

In packing, a small quantity of salt is sprinkled in the bottom of the barrel, next
two or more layers of fish, with the flesh side up and succeeding layers of fish with
the back up. Over each layer of fish a large handful of salt is sprinkled, about 35
pounds being used for each barrel of fish, which is required by law to contain 200
pounds of mackerel, exclusive of the weight of the pickle; while half, quarter, attd
eighth barrels must contain proportionate quantities. The total shrinkage on salt
mackerel from the round to tbe marketable state is about 33 per cent. After being
filled the barrel is headed and moved to some appropriate place on the wharf or in the
storehouse, where it is "pickled"; that is, a hole is bored in the side or head of the
barrel and as much brine as the barrel will contain is poured in. This brine should
be made quite strong, at least of 95° salinometer test, and it is conveniently introduced
by means of a water bucket with a copper nozzle in the bottom, forming a funnel, the
end of which is placed in the hole made in the side of the barrel, a vent on the side
permitting the air to escape. The hole is then plugged up and the barrel turned on
end and branded. The branding kettle most commonly used is of stout sheet iron,
cylinder shaped, 9 inches in diameter and 12 inches high. A rod with a wooden
handle at the top passes through the center of the kettle 'and furnishes the means for
handling it. A charcoal fire is made in the kettle and when the brand, usually made
of brass at the bottom, is sufficiently heated, the barrels are stamped with the legal
inspection marks. Because of leakage and evaporation it is frequently necessary to
add additional pickle to the barrel after it has stood several days, the deficiency being
noted by the sound produced by striking the barrel with a stick.

The total cost of repacking mackerel, including barrels, salt, and all labor, from
the time the fish are received from the vessel, ranges between $1.25 and $1.60 per
barrel, depending on the market price for barrels, labor, etc..

The general average ofcost approximates $1.44 per barrel, apportioned as follows:

Labor-weighing and culling __ __ """ __ '" $0.25
Labor in paoking.. -- __ '" __ """ .•.. .10
Salt in packing __ .. __ . .10
Cooperage. __ __ . """ __ e "" • 06
Repickliug __ __ .08
Bangor barrel --.. .55
Supervision, use of plant, etc. __ . "" , __ __ .30

The laws of most of the New England States require that the work of culling,
weighing, packing, and pickling be all performed under the personal supervision of a
State inspector, who places his brand, on the head of each barrel or package, indicating
the kind and grade of fish, name of inspector, name of town and State where packed,
and date of packing. In Maine and New Hampshire it is necessary that the date
include the month as well as the year in which the fish are packed, but in Massachu
setts the year is deemed sufficient. If by becoming rusty, or the pickle leaking out,
the fish require repacking, they must again be inspected. There is much difference in
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the quality of mackerel taken during difi'erent seasons of the year. The early spring
catch is generally very poor and shrinks considerably when salted. The fish increase
in fatness as the season advances, and those taken during the fall usually improve in
weight in pickle. Full-grown fresh mackerel measure 17 or 18 inches in length, but
some over 20 inches and weighing 3 or 4 pounds are caught. The average length is
about 12 inches and the weight a trifle less than a pound. Salted mackerel measure
considerably less, due to the loss of the head and the slight shrinkage in salting.

The grades of salted mackerel are very carefully defined by the statutes of various
New England States, and with little difference in one State from those in another.· In
Maine salted mackerel of the best quality,not mutilated, measuring, when split, not
less than 13 inches from the extremity of the head to the fork of the tail, free from
taint, rust, or damage, are branded as "number one"; the next best quality, being not
less than 11 inches, measuring as aforesaid, free from taint, rust, or damage, are
branded as "nnmber two"; second quality mackerel, but free from taint or damage,
and not less than 13 inches, are branded as "number three, large"; those of the same
quality, not less than 10 inches in length, are branded as "number three," and all
other mackerel, free from taint or damage, are branded as "number three, small."
The grades required by the laws of New Hampshire and Massachusetts are almost
identical with the aforegoing, except that in the last-named States the fish are branded
as "number four" instead of "number three, small." The regulations of Rhode Island
are somewhat indefinite in this particular, requiring merely that every cask of mack
erel offered for sale or for exportation from the State shall be branded" number one,"
"number two," ,or "number three," to denote the quality of such fish.

In addition to the grades designated by law, packers of mackerel prepare special
grades known as "extra ones," "extra twos," "bloaters," etc. Extra ones are superior
in size and fatness to legal ones, and are sold at a much higher price; and the same

.difference exists between extra twos and legal twos. Bloaters are the choicest mackerel
prepared, and only a few barrels are secured each season.

Mess mackerel are also prepared as an additional form of the other grades. These
are principally the best and fattest mackerel that would pass as numbers one and
two, with the heads and tails removed, and with the slime, etc., carefully brushed off
before being repacked. There is an average loss of about 17 per cent in weight in
preparing mess mackerel from the customary condition of pickled mackerel, but this
varies considerably, depending on the size and degree of fatness of the fish.

The laws of most of the New England States regulate the character and size of
the barrels in which pickled mackerel are packed and the materials of which they are
made. The law of Maine requires all barrels and casks to be made of sound, well
seasoned white oak, white ash, spruce, pine, chestnut, or poplar staves, with heading
of either of such kinds of wood, sound, well planed, and seasoned, and the Darrel or
cask to be hooped with at least three strong hoops on each bilge, and three also on
each chime; the barrel staves to be 28 inches in length and the heads to be 17 inches
between the chimes. In Massachusetts all packages, except those containing less
than 25 pounds weight, must be made of white oak, ash, red oak, spruce, pine, or
chestnut, and the number of the hoops and the size of the barrel staves and heads
are the same as set forth iu the Maine laws. In each State the barrel must hold
between 28 and 29 gallons, and the half-barrel not less than 15 gallons, and the tierce
between 45'and 46 gallons. The regulations in New Hampshire are identical with
those of Massachusetts as to the quality of the material and dimensions of the barrel,
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but require that it shall contain between 29 and 30 gallons. Each cask must be made
ina workmanlike manner so as to hold pickle, and be branded on its side near the
bung with the name of the maker.

Most of the barrels used for pickling mackerel are manufactured in Bangor, Me.,
but a few are made in various other parts of New England. The price is generally
from $40 to $55 per 100, but when an unexpectedly large demand for them exists they
sometimes sell as high as $1 each at the fishing port. Barrels once used are sometimes
repaired and used over again, but this practice is not commendable.

·For convenience in marketing, brine-salted mackerel are frequently placed in half,
qnarter,eighth, and sixteenth barrels, after they have been prepared in the regulation.
size barrels. In recent years a considerable. market has been developed for much
smaller packages, and when the fish are sufficiently cheap, they are freqnently put up
in 5·pound and 3·ponnd tin cans, for a description of which see page 520.

The following summary, compiled from the files of the Gloucester papers, shows
the fishermen's price per barrel of the principal grades of mackerel during the first
week of September in each year from 1830 to 1898, representing generally the average
for the year:

Year. No. I. No.2.

~I
YAar. No. I. No.2. No.3. Year. No.!. No.2. No.3.

--- --- ---
1830.• u ••••• $;;.00 $4.50 $2.62 1853........ $11.50 $9.50 $7.50 1876 ....... $15.00 $6.75 $5.50
1831. ........ 5.75 4.75 2.62 1854...... u 15.00 12.25 5.00 1877 ... ~ ••• 16.50 12.50 8.00
1832......... 5.00. 4.00 2.75 1855......... 19.~ 11.00 6.25 1878 ....·... 18.00 8. 00 5.00
18a3 ......... 5.72 4.72 2.85 1856........ 13.00 8.00 6.00 1879 ....... 10.00 5.00 3.00
1834•..••.... 5.72 4.72 3.3r; 1857........ 15.00 I?. 50 8.50 1880 ....... 14.00 7.00 4.00
1835......... 7.00 6.00 4.00 1858..••.••. 15.50 12.50 8.50 1881 ....... 14.00 6.00 4.00
18311......... 9.00 8.00 5.00 1859........ 14.50 12.59 8.50 1882 .. u ••• 18.00 11.00 8.00
1837•.•....•. 7.75 0.50 4.12 1860........ 16.00 8.50 5.00 1883 ....... 20.00 14.00 10.50
1838......... 11:00 9. ~5 5.50 1861. ....... 8.50 4.50 2. 75 1884 ....... 14.00 10.00 3.CO
1839......... 12.50 10.50 7.00 J862 ........ 8.25 6.00 4.50 1885 13.75 5.75 3.75
1840......... 12.75 10.50 5.50 1803....•••.. 14.00 s.ss 6.50 1886 ....... 22.00 12.50 11.50
1841. ........ 12.00 10.00 6.00 1864........ 30.00 20.00 - ......... 1887 ....... 17.50 14.00 11.00
1842......... 9.00 0.00 4.00 1865........ 22.00 15.00 9.75 188d ....... 22.00 18.50 14.00
1843•..•...•. 10.12 8.12 6.00 1866........ 22.75 13.25 .-.- ...... 1889·....... 28.00 25.00 17.00
1844......... 9.50 7.50 5.50 1867........ 17.00 12.25 7.50 1890 ..••••• 21. 00 17.50 13.00
1845......... ·13.00 10.50 ·6.87 1868........ 17.00 13.00 ............ 1891 ....... 18.00 13.00 8.00
1846.·........ 9.12 0.25' 3.87 1869........ 23.00 11.50 ............ ~ . 1892 ....... 20.00 12.00 10.00
1847 .••...••. 12.75 8.25 4.25 1870........ 23.00 9.75 ............. 1893 ....... 16.50 14.00 12.00
1848.: ....... 9.00 0; 00 3.37 1871. ....... 11.25 7.25 6.25 1894 ....... 18.00 14.50 12.50
1849......... 12.00 7.00 a.50 1872•.•.•••. 14.50 9.50 7.00 1895 ....... 20.00 . ........ .........
1850......... . 10;12 8.12 5.00 1873.......• 20.00 12.25 9.00 1896 ....... 17.50 14.50 . ...........
1851.•.•••••• 10.00 0.50 5.12 1874........ 13.25 s. 00 7.00 1897 ....... 16.00 .............
1852......... 9.00 7.00 ' 5.75 1875........ 10.25 10.25 7.50 1898 ....... 17.00 . ......... 11.50

BRINE-SALTED HERRING.

Several different species of the Clupeidre family are known locally in the United
States as herring. The principal ones ace the sea herring (Olupea harengus), so
abundant inthe Gulf of Maine; two kinds of alewife (Pomolobus peeudoharenqu« and
P. wstivalis), known on many parts of the coast as river herring, and the herring of
the Great Lakes (Argyrosornus artedi). The sea herring occurs north of Montauk,
while the alewife inhabits the rivers and bays all along the Atlantic seaboard, the
fishery being of the .. greatest importance in the tributaries of Chesapeake Bay and
Albemarle Sound. The 'herring of.northern Europe are of the same species as those
of the NewEngland coast..

In this report the name "herring" refers.to the Olupeaharengus,the other species
beingknown as alewivesor river herring and lake herring.

It.Istmposstble to assign even an 'approximate date for the first salting or-pickling
/. i .•• • . r
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of herring. Francis Day, in his well-known work on the Fishes of Great Britain and
Ireland, parts V-IX, p. 222, writes as follows on this subject;

At the beginning of the twelfth century there were herring fiaherles m the Baltic, to which many
foreign vessels resorted; these herring must, therefore, have been salted; in fact, in 1155 Louis VII,
of Prance, prohibited his subjects purchasing anything but mackerel and s~lted herrings at Eatampes.

The manner of curingthese fish is considered to have been very crude until the
time of William Beuckels, or Beuckelzon, a fish merchautof Biervliet, in Flanders,
who, during the fourteenth century, greatly improved the methods in use and laid the
foundation of the great wealth acquiredlater by Holland in thtsbusiness. Benckelzon
died in 1397, and a monument was erected to his memory by Charles V in his native
village, Borgo; while Mary of Hungary, during a visit to tbeLow Oountries.fs said
to have paid a more characteristic tribute to his memory, namely, that of eating a salt
herring at his tomb.

The first mention we have of pickled herring in America is by Josselyn, in the.
seventeenth century, who, in his Chronological Observations of America, says: "We
used to qualify a pickled herring by boiling of him in milk." It is almost self-evident,
however, that the pickling of'herring was carried on by the earliest settlers of America,
and possibly by the fishermen who resorted to these shores from Europe before the
country was settled, as it was an old-established business in Europe.

The quantity of herring preserved by the process of pickling is greater than that
of all other species combined, aggregating nearly 3,000,000 barrels annually, but the
yield in the United States (about 30,000 barrels annually) is small compared with the
product of Scotland, Sweden, and the Netherlands, Half a century ago the output
in New England was many times greater than at present, and there was a considerable
export trade, amounting at times to 60,000 barrels; but, owing to carelessness in the
method.of pickling and absence of uniformity in the quality of the product and in
weight of the packages, the trade has been captured by the foreign curers, who now
sell about 150,000 barrels annually in the United States, at double the price received
for the domestic article. In view of the large quantities of herring on the New
England coast and the extensive markets that already exist in this country as well as
in the adjacent countries to the south, it seems extremely desirable that more care
should be given to the curing of this fish, and the preparation should be governed by
fixed standards applicable to both quality and quantity.

The quality of pickled herring varies greatly, depending almost entirely on the
quality of the fresh fish aud the promptness and care.exercised in curing them. Few
fish are more difficult to properly cure than this species; the flesh is very delicate and
tender, and not only does it injure readily, but it is. much less able to take the salt if
the pickling be long delayed after removal" from the water. If placed in pickle
before they have been much exposed, they take the sal~ quickly and the natural
quality and flavor of the fish are better preserved. Another important rule in pre·
paring this as well as other kinds of fish is to have the greatest possible cleanliness
in the salting-houses and in the tubs and barrels used for salting. . .

There is no uniform method of curing herring in this country, but most of them
are salted just as removed from the water, withoutspllrtiug' or dressing, and are known
as "round herring," to distinguish them from the "gibbed herring," which have the
gills, heart, etc., removed, and the" split herring," which have the gills and all viscera
removed. The method of preparing each will be described separately.
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ROUND HERRING.

The bulk of the herring salted on the New England coast are taken in the vessel
gill-net fishery, and the fish are usually salted on board the vessels. Some are taken
also by small boats making daily trips to the fishing-grouuds, and these are necessarily
salted on shore. The methods of salting the fish on the vessels and on shore differ
only according to the facilities for handling them.

In the vessel fishery, as the herring are removed from the nets they are placed on
deck and water is sonsed over to remove loose scales, blood, etc., and sometimes salt
is sprinkled over them. They are next placed in hogshead tubs with about 3 pecks
of salt to the barrel offish scattered among them, when they are covered with brine and
left standing for four or five days, or until they are struck. It is important that the
salting be done as soon as practicable after the fish are removed from the water, and
in the meantime they should be protected from the sun. After being struck, the fish
are repacked in market barrels, where they remain for twenty-four hours for settling;
when the barrels are topped up by adding a few struck fish to each barrel. It requires
about 330 salted fish to fill a barrel, the number of fresh herring required being about
300. In packing the fish in the barrel, they are usually placed with backs slanting
upward. Occasionally, however, those in the lower half of the barrel are placed back
down, and sometimes a few upper and lower layers are carefully placed and the middle
portions arranged with less care. After the barrel has been topped up it is filled with
brine, headed, and stored in the hold. On arrival at port, if it appears from sounding
that some of the pickle has leaked out, more is added through a hole bored in the
bilge and the hole plugged up, when the barrel is ready for branding and marketing.
Sometimes at the port the fish are repacked, so as to insure full weight and good fish,
new brine being made, if necessary, butifthe old pickle is clear it is used over again.

To determine the proper amount of salt required for curing herring requires
considerable skill and experience, and the quantity varies according to the condition
of the fish, the season of the year, etc. If too much salt be used the :fish will soon

. become hard and dry, with greatly diminished flavor, but if the quantity of salt be
insufficient the "fishwill become tainted and unfit for food within a short time. During
warm weather more salt must be used than when the temperature is low, and thin
small herring require less salt than thick or large ones. As a general rule, about 5
pecks of salt are required for curing each barrel of herring. •

In pickling on shore, the fish on their arrival are dumped into tanks or wash
barrels of sea water, from which they are at once removed with a brail net, the fish
being rinsed up and down at the same time, and placed in a pickling butt or vat with
about 3 pecks of salt scattered among each 200 pounds of fish and a heap placed
on top. In two or three days a workman with high rubber boots passes over the
butts, treading on the heaps of :fish to separate them if massed together. Or, in
some localities, the masses are separated by stirring them with a spudger, consisting
of a thick board 10 inches long and 2 or 3 inches wide, nailed in the center to a wooden
handle. The fish remain in-the butts eight or ten days, being examined occasionally
and more salt being added to keep the pickle sweet. After being thoroughly struck,
the fish are removed with dip nets and placed on a packing table, whence they are
packed in the market barrels, 200 pounds to each barrel, sometimes with backs up and
sometimes with bellies up, according to market demands, about half a bushel of salt
being scattered among them during the process of packing. The barrels are then
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headed and a hole bored in the bilge or head and sufficient strong' brine added to fill
the barrel; the hole is then plugged and the barrel is ready tor shipment. It is
important that the herring be packed so tight in the barrel that their relative positions
are not disturbed in handling the barrel, thus removing the scales and breaking the
fish. There is little decrease in weight in pickling herring, 211 pounds of fresh fish
making a barrel of 200 ponnds of round herring. The market price for round herring
during recent years has ranged from $3 to $5 per barrel.

The cost of preparing a barrel of pickled round herring in New England is about
$2.37, apportioned as follows: .

Cost of 200 pounds of fresh herring '" " $1. 00
Labor of pickling in butts _.. .07
Salt used in pickling in butts - _•...... - '" ..• _ _... .20
Barrel...... .50
Salt used in packing in barrel _.. •... . 09
Labor of packing in barrel '" .•. •... .08

g~~r:;:~~:::::::::::::: :::::::::::::::::::::::::::::::: :::::::::::::::::: :g~
Wcar and tear, loss, etc _ , ',' . . 30

GIBBED AND SPLIt' HERRING.

Although most of tqe herring taken on the New England coast are salted round,
some of them are either gibbed or split before being salted. This method of curing
the fish is much more effective than salting them round, the latter being objectionable
because all the blood is thereby retained in the fish and undergoes a slight decompo
sition before the salt thoroughly strikes through the skin and flesh. It is very infre
quent that herring are salted round in Europe, the usual practice being to gib them
before salting. Less salt is also required for preserving the fish when they have been
gibbed, and thus the flavor of the product is improved. Gibbing consists in removing
the gills, heart, and sometimes the viscera from the fish by means of the thumb and
forefinger. It requires 228 pounds of round fish to make 200 pounds of gibbed fish.
Gibbing is very little practiced now in the New England States, because the fish are
usually not very fat, and look thin and poor when gibbed, Splitting is performed by
cutting the fish down the belly to the vent, removing the gills and viscera, and usually
the roe bags and milt of spawning herring. In some localities, especially at Eastport,
Me., it is customary to immerse the fish in brine for a few moments before they are
cut. This causes the herring to keep their scales better and brighter, and they can
also be handled more readily in splitting. Splitting was originaUyapplied only to the
extra large herring in order to permit the Salt to more readily strike through them; it
is now commonly practiced in Newfoundland and Canada, but herring for pickling
are rarely split down the belly in the extensive fisheries of Europe.

After evisceration the fish are immersed in tubs of salt water for a couple of
hours to allow the blood to be soaked from them, when they are packed in butts or
tight barrels, back down, with the stomach cavities filled with salt and with a layer
of salt sprinkled between the layers Of fish, about 3 pecks of salt being used for each
barrel of fish. When properly strnck the fish are repacked in the same manner as
the round herring above described. In packing in the barrel some fishermen place
them on their backs and slightly inclined to one side. Others place them fully on the
back. The latter appears to be the better method, as it gives the herring a more
round and thick appearance and the pickle has a better chance at the abdominal
cavity; The split herring usually sell at about $1 per barrel more than round herring,
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but in 1898 the price was approximately the same. A 200-pound barrel of fresh
herring will weigh 144 pounds when split and eviscerated, losing 56 pounds in dressing.
Sometimes, in order to fill out a shipment of split herring, round salted herring are
split and eviscerated and added thereto. In this operation care must be taken not to
tear the fish.

The present condition of the pickled-herring industry in this country is far from
satisfactory. Great improvements in the methods of cure are desirable, and unless
the quality of the product be bettered there seems little probability of an increase in
the prosperity of the business. The abundance of these fish on the New England
coast during certain seasons of the year, and the large market demand for pickled
herring in this country, should encourage our fishermen to put up a product that will
compare favorably and compete with the foreign cured herring, the great necessity
being a fixed standard, applicable to quantity as well as quality, with proper culling
and grading of tile different kinds. Usually during September and October there is
a run of fine herring on, the New England coast, which if prepared with that care
exercised in 'the curing of European herring would probably be nearly if not equally
as good; but at present their value is depreciated by too long exposure to the sun
and air before salting, by carelessness in the manner of salting, failure to separate
the fish into the various grades, and by using weak barrels in the packing.

THE IMPORT.A1.'ION OF. FOREIGN HERRING.

The great bulk of the pickled herring consumed in the United States is prepared
in the Netherlands, Norway, and Scotland. Of the 1,321,020 barrels received during
the ten years ending June 30,1898, 377,480 barrels came from the Netherlands, 231,098
barrels from Norway and Sweden, and 111,198 barrels from Scotland.

. The Holland herring are the most popular of those received in the United States,
and the demand for them is constantly increasing. The first of the Holland herring
arrive here in June. These are known as "matties," having small roe or milt.
The "vol" herring, which have the roes fully developed, arrive usually about the
latter part of July. The trade becomes brisk toward the end 'of August and continues
until near the end of November. There is also considerable demand during February,
March, and April, and usually all are sold before the 1st of June. The great bulk of
the receipts, probably four-fifths, are in small kegs, containing from 45 to 55 herring,
about 15k pounds of fish. These kegs are made of hard wood and measure 92- inches
in height on the outside, 7i inches at the bilge inside, and 7 inches at the.ends inside,
with staves and bottoms i inch in thickness. At the top of the keg the staves are
slanted off at the ends, but at the bottom they are of the same thiekness out to the
ends. They are bound with 6,8, 14, or 16 hoops, but more frequently with 6 or 8.
When only 6 hoops are used the two end ones are usually of galvanized iron and the
others of willow or similar material. On the head of the keg is branded the description
of the contents, with some distinctive trade-mark.

In addition to the kegs, many Holland herring are received in barrels, containing
from 242 to 254 pounds of fish, exclusive of the pickle.' A few half-barrels and quarter
barrels are also received, but they do not take so well as the barrels and the sixteenths.

'The price-ranges from 45 to 75 cents per keg' and $7 to $11 per barrel. Packages
containing "milker~,"or milt herringonly, usually sell for 10 to 15 cents more pel' keg
and from $1 to $2 more per barrel than those containing mixed herriug.
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The imports of Scotch herring have increased'considerably during recent years,
from 186 barrels in 1885 to 32,036 in '1898, most of which are received at the portof
New York. 'A few years ago they usually sold for somewhat less than the Holland
herring, but during the past two or three years they have sold for $2to $4,more per
barrel. These are also packed" in small .kegs, ,b.ut the' keg trade is not so extensive
as in case of ,the Holland herring. The' consumption of Norwegian' herring is also
increasing. Practically all the Norwegian and Scotch herring ate sold in barrels, the
former containing 400 to 800 fish or 221 pounds,alldthe latter from 350 to 700 fish or
250 pounds,exclnsive of the pickle. The demand for these is greatest from September
to November and from February to April. .

Nearly all the receipts are on 'consignment, the consignee forwarding the account
and remittance as soon as the herring are sold, 'receiving 5 per cent commission there
for. The expense .of handling foreign herring at New York Oity.approximates $2~45
per barrel, made up as follows : Duty (at i cent per pound), $1.25; brokerage, 25 cents;
cartage, 20 cents; clearance, cooperage, storage, insuranoe.iete., 30 cents, arid commis
sion, at 5 per cent, 45 cents. The following summary shows the ruling prices during
October, 1898, for the various classes offoreign herring in the New York market:

/;; D_d,U=.
Number Number Half,barrels, Barrels,
to barrel. . to keg. price.' price,

Hol1;~tl~;~~i~ops,mixed ................... .................. S2 to 54 $4. 00 to $4. 50 $7.25 to $7. 50
Full white hoops, milkers ................. .. ~ .................... 62 to 65 4.75 to 5.00 8.25 to 8.50

Sootoh herrinF.:
Larree ful s,E. 0 ........... , ............... 550 to 675 ................. 5.00 to 5.25 9.00 to 9.50
Fuls.E.O ................................. 650 to 750 ................ 4.75 to 5.00 9.00
Ll1rcfie fulls, W.O .......................... 500 to 550 ................. 4.50 to 5.00 9.00 to 9.50
Me iums, W.O ............................ aoo to 350 ................ ................... 8.25 to 8.50

Nor~~~~K.hKr:!~~: ••..•.... " .••.....•••...•. 425 to 475 ................. .................... 10.50,
K.K.K.................................... 550 to 600 ............ ..................... S.50
K.K•....................••...•...•........ 700 to 800 .............. . ........................ 10.00
K .......................................... 800 to 900 ............. ................... 9.50
Outheads ......................... " ....... .................. .............. ....................... 7.00

~~l~{li:;s.:::: ::::::: ::::::~:::::::: :::::::
............... ................ ...................... 6.0.0
.............. ............ ..................... 6.00

.

":.,

T •

FOREIGN METHODS OF CURING HERRING.

The importance of improvement in ourmethods 'of pickling herring is sufficient
reason for introducing in this connection some notes on the methods of curing herring
in foreign countries. Mr. Adolph Nielsen, who has had considerable experience with the
various-metbods in use, furnishes the following accounts of the processes of pickling
herring in Scotland, Norway, and the N~therlands:· .

TIlE SCOTCH ··CURE 01,' HERRING.

As soon as the herring is landed- and sprinkled with salt the gibbing and cutting take place.
'This is performed Inthe following. manner : The herring is held in the left hand, stomach up, in such
way that the head reaches beyond. the tbumb and forefinger (index). With the other hand a ,small
st~~ight.edgedand sharp-pointed knife is pushed in just below the gill lid on th,at side of the herring
that shows toward the right hand and forced rjght through the throat, 0108e to the neck bone, 80 that
the point of the knife comes well out on the other side. The forefinger is then pressed against the
head and the thumb across the pectoral fins. A little out ",ith tho knife is first made down in, th~
direction of the tail, after which it is given a twist and a out made <1108e up under the pect~r~Lflns,
The throat is grasped between the index and middle finger (on the right hand), with a smart jerk,
tohe inteat.luals (stomach, crown gut, liver, and heart), along with the gills and peetcral flna, arll torn
out, leaving o~ly the milt or roe to remain in the herring. When the herring is intended f01' ex:p~rt
to Oontiuental markets the crown gut is often allowed to remain. ,I., ,

Another way of gutting herring, when these formerly have been clipped, is to put the thumb
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behind the gills and with a jerk from the top and downwards break the gills loose from the head;
when these are then taken out the rosophagus (gullet) and the stomach follow, because all these are
cohesive; but this way is seldom iu use anywhere else thau in some cases in Norway.•

According as the herring are gibbed and gutted they are sorted in baskets and put into the
sousing tubs, where they are rolled in small Liverpool salt; before being packed in barrels, generally
made of birch. In these the herring are packed fully on their backs, with a small plateful of salt
sprinkled over each layer of fish. The one layer of herring is put across the other the whole barrel
through, and each layer furnished with two "head-herrings/' put on their sides. The barrels are
filled until a couple layers of fish extend above the chime or top, and covered with wooden covers made
for that purpose. In this way they remain two or three days, after which time, when the herring has
settled, the barrels are filled up again with nsh from the same packing, headed up, and put down on
their sides. Every second day, as a rule.vthe barrels are given a little turn around until the. last
packing (bung packing) takes place. A lookout is during this time kept upon the .barrels, that
none of them are leaking. In order to obtain the official crown brand the herring must have been in
salt at least ten days, exclusive of the first-day packing. When the barrels, after such time or later
on, are going to be made ready for shipment, tlie pickle is drawn off through the bungholes and these
plugged up; the barrels are then opened and more herring of the same packing pressed into the
barrels, either by means of a common press or by pressing the herrings down either by hand or by
trampling them down after a small barrel head has been placed on top of the herring. Care is in the
meantime taken that the herring is not pressed so tight that no room is left for the pickle. The object
with this last and tight packing is to prevent the herring from being shaken about in the barrels
during the time of conveyance and to save the recipient from the trouble of repacking the barrels
after they have reached their place of destination. After a sufficient quantity of herring is pressed
into the barrels, they are headed up and filled through the bunghole with the same pickle that was
drawn off formerly, after being strained. The bungs are then put in tight, the hoops driven home,
and the barrels blown; after they are joined tight the uppermost hoop is nailed fast, the blowhole
stopped up, and they are in a condition ready for shipment. If the herring is to be exported to
countries outside the European Continent or to hot climates, it is generally, when the bung packing
takes place, emptied out of the barrels altogether; the crowngut is removed if it has been left, and
the herring rinsed in clean water and repacked with coarse Liverpool salt. In place of using the
original pickle, the barrels are then filled with new pickle made of clean salt. All these barrels are
full-banded and furnished with a I-inch-wide iron hoop on each end. In order to obtain the official
crown brand, such barrels should contain no less than 212 pounds of herring, exclusive of salt and
pickle. A good many of the Scotch herring are also packed ill half-barrels.

The system of culling, along with the official crown mark on all exported herring barrels, has
contributed more to the good reputation the Scotch herrings have gained in the continental markets
than many may imagine. The dealers, on reception of Scotch herring with the crown brand, are
satisfied that the barrels really contain what they are branded for in regard to quality and weight,
and this has given them such confidence in the Scotch herring that these are received and approved
of without even being opened, while the Norwegian herring barrels, since the official branding was
abolished in 1851, must be opened and repacked before the recipient can sell them, which often causes
a good deal of inconvenience. The Scotch herring are sorted and branded according to the treat
mcnt or cure and the development of the sexual organs.

Crown P, Pull Brand: Barrels obtaining this brand must contain all fine, well-cured, largo,
full herring, and not mixcd with herring of a poorer quality, nor with spent herring, nor matties,
which have not got their roe or milt fully developed.

Crown P, Matties Brand: Barrels with this brand must contain nne, ricll herring, with small milt
or roe, must be well cured, and not mixed with full, spent, broken, or dismembered herring.

Crown P, Spent Brand: Barrels with this brand should contain spent herring (herring with
their sexual organs more or less collapsed after spawning), properly gibbed and cured, and ull full
herring, matties, broken or dismembered herring sorted out.

Crown P, Mixed Brand: This brand is used for mixed herring (such herring as can not be sorted
as full, marries or spent). The mixed herring should also be propcrly gibbed, packed, and cured,
and no dismembered herring be packed in the barrels.

Crown PP, Repacked.Brand: Barrels with this brand should contain herring which have been in
salt at least ten days, exclusive of the day of packing and the day of repacking and branding.
Further, this herring should, when they are repacked, be emptied out of the barrels ill which they
were first packed or cured, tho crown gut be removed, and the herring be rinsed and repacked,
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with sufficient salt, in the same barrels, and supplied with new, strong pickle made .of clean salt.
The barrels should be full-branded and furnished with a l-inch wide iron hoop on each end.

Lozenge Bra;'d: This brand is used for herring which formerly have been bung-packed and
branded but afterwards repacked in the same way as is required in order to obtain the repacked
brand. The lozenge is branded just below the crown brand. In case new barrels are employed, they
are branded with the crown brand and the lozenge in the same way.

THE DUTCH CURE OF HERRING.

The most of the Dutch herring are caught at sea in drift-nets and cured on board of the vessels.
If there is a chance, the dressing (gibbing and cutting) takes place according as the nets are hauled
on board and the herring picked out of them. The Dutch way of gibbing and cutting herring is about
the same as the Scotch; the only difference is that the crown gut is allowed to remain in theperring,
and ,it is considered that the fat which is attached to this gives the herring a nice flavor. After the
knife is put through the throat the cut is at once made up toward the pectoral fins; thus the opening
is made smaller than in the Scotch herring.

According as the herrings are dressed they are sorted in baskets, and from these about 200 at a
time are put into large trays filled with fine Lisbon or St. Ybes salt and rolled in this salt. After
the herring is carefully and well rolled in the salt it is packed in barrels, back down, the same way
as the Scotch, with Lisbon salt sprinkled on the top of each layer of fish. When the whole catch is
salted down a bucket of blood-pickle (made of sea-water and the intestines from the dressing) is put
over the herring, and the barrels headed and put down in the vessel's hold.

The object of heading up the barrels so soon is to prevent the herring from being affected by
the air. In this state the barrels remain for from six to ten days, when they are taken up and
filled with herring of the same packing, after the pickle is first drawn. This filling or sea-packing is
pretty compact, and it takes about four barrels to fill three of them. After the barrels are filled, the
original pickle, after bcing strained, is pnt over the herring, and the barrels headed up and blown,
and if found tight, put back into the hold of the vessel. It is consi-dered of importance Dot to under
talce the filling of the barrels too early, as the herring in such cases will be shriveled; but, on the
other hand, it should not ~e performed too late, because if so the herrings, by being tossed about in
the pickle while the vessel is rolling in the sea, lose a great deal of their scales. After the vessels
arrive home, the barrels are again filled with herring and supplied with the original pickle. In this
last filling, it is generally estimated that thirteen barrels of herring in a fit state for shipment are
obtained from fourteen sea-packed barrels. A large quantity of herring is also repacked in small
kegs-e-one-slxteenth part of a barrel-and containing from 45 to 50 herrings. This is especially for
the American markets. A smaller quantiby is also packed in half-barrels, but these do not take very
well. A Dutch barrel of full, selected herring, with milt and roe, contains about 800 herrings, which
weigh from HOto 115 kilograms (242.2 to 254.6 pounds)' net, exclusive of salt and pickle. .

Dutch herrings are sorted, .according to the development of the sexual organs, in four qnalities:
Full herring (vol herring, branded VOL); mattie8 (maatjis, branded M); spent berring (Jjlen, branded
IJ or IJLE), and herring which have recently spawned (Ruit, branded KZ). Besides, herrings which
have not been packed before the day after they were caught are branded O. Each of the first three
brands are again sorted in three or more qualfties, and branded No.1, 2, and 3. All herring which on
account of so large a catch could not be cured the same day, but had to be left over a night before
they were packed, together with torn bellies, or chafed herring, are assorted according to quality, as
No.3, while all herring in good condition and free from fuults, as No.1 and No.2, according to quality
and treatment. Distinction is also made between herring caught in the open sea, near the coast, and

. in the Zuider Sea; and the barrels are generally furnished with a mark signifying the place and the
year in which the herrings were caught. Before the official system of culling was abolished, in the
year 1878,this was branded on the bilge of the barrels (or if the herring were packed in smaller
packages on the most convenient place) by the culler in such manner that a royal crown was branded
in the middle, and the other directions in letters on either side of the crown.

THE NORWEGIAN CURE OF HERRING.

The largest quantity of herring in Norway is caught in the fjords by seines, and kept barred
until what food the herring may contain is worked out in the natural way before they are taken up,
dressed, and salted. As a rule the herring are salted in the vieinity of the places where they are
caught, so that they can be put in salt almost alive, which is of the utmost importance in order
to obtain a good article. In this way they have an advantage over the Scotch, who have to go far
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off the coast fortheir herring and can not get them in salt before they reach the shore, wbich often
takes a long time. They have. ail advantage over the Dutch, because, .although they salt their
herring 'on board of their vessels soon after they are .caught,· still they may have been dead several
hours in the nets before' they ate hauled on board, and at all events none of 'the herring taken in
drift-nets. or other nets can be deprived fully of the injurious food ;they may contain, as they can
when barred in a seine. When brought to the shore or salting places from the seine the herrings
are gibbed in this way: That a triangular piece of the throat, Iarge enough to admit the heart and
the pectoral fins to be removed, is cut out by means of scissors made for that purpose, or by a small
knife (some also ,use the fingers). This cut should be made deep enough to divide the large blood
veins, situated close to the neck bone, in order to remove the blood they contain. Sometimes, also,
the gills are removed, especially on the full herring caught iu the spring. . ,. ,

Ge'lerally a large enough crew is employed to admit the gibbing and the salting to take place at
the onetime. On accouut of the herring caught in seinesbeiug always mixed, every gibber has got
placed before him or her so many barrels or tubs as the herring are to be sorted in (from three to five) ;
and, according as they are gibbed, every herring is also at the same time,by the gibber, sorted and
placed in the various barrels or tubs to which trey belong. The salter then takes the herring and
packs them in new barrels, .which lately have been soaked in sea water, slantwise on their back, with
one-fourth barrel of St. Ybes salt to 1 barrel of herring. The herring are packed loosely, one lies
across the other the whole barrel through. The uppermost layers are packed sometimes slantwise
back up. Some packers put from It to 2 gallons of pickle (made of one-fourth barrel of salt to 1
barrel of sea water) on the herring soon after it is salted, and head up. the barrels immediately.
Others, again, let the barrels remain unheeded for one day before they fill them with pickle. Before
the barrels are headed up a layer or two of herring are generally put into the barrels In order to fill
up the empty room caused by the shrinking of the herrings. By putting the pickle on the herring
soon after they are packed the salt dissolves quicker and saturates the herring more speedily, so that
the contents of the stomach (provided the food is liberated) hardly has any injurious effects upon
the durability of the herring. After the barrels are headed up they are broached in the head and
blown into by means of a brass pipe containing a valve, which is put down in the hole, and, if found
tight, the hole is plugged up as soon as the air has escaped; if not, they are made tight Iu the places
where they are leaky,and blown over again before they are stowed down on board the vessels.

After reaching the port of shipment and before being exported the herring are repacked and the
barrels filled with the original pickle which was formed first; and if this does not hold out, new
pickle is made to supply what is wanting. As a rule the herring are repacked in such a way that out
of 4 barrels salted in the fishing-places from 3t to 3t barrels of herring are obtained when packed for
shipment. They never, as a rule, pack their herring as light as the Scotch or Dutch do, except the
herring is speciaIlyto be put up in such style',

'The following notes on pickling herring are from Nielsen's Report' on the Onre
of Herring: .

Qualitie8 of the good lIerring.--Concemlng the nature of the fresh herring, it is required, in order
to obtain a good article, that the herring also possess certain qualifications, such as sufficient size and
maturity, fleshiness, and fatness. A lean, dry, dismembered or half-rotten herring can never give a
good article, even if it is cured ever so well. A small herring, which has not reached the full state
of maturity, fetches only small prices in the markets. Of much importance is also the development
of the sexual organs. If these are in a far advanced state, the herring loses in fatness and flavor.
These should be firm and the whole flesh penetrated with, a certain quantity of fat.. Large amounts
of fat around the blind-gut is a sign of the herring being fat right through the flesh. as a rule,
ocean 'herring (such herring as pass most of the tiine in the .oeean, and only approach the coast for
reproductive purposes) are considered superior to the herringthat-keep themselves close to the coast
or in the bays all the tdme, Of these herring, again, those which are caught in deep water are better
than those caught in shoal water. ,A first-class herring is known by its .sma.ll head, shoruandplump
body; is broad across the back, and plump toward the tail, and has got a great depth from the back
to the abdomen, which gives this well-rounded shape.

Importiuice of eariy 8alting.-In order to obtain' a good article of salt-cured herring it is necessary
that the herring be Iiberated.from its food and put in salt as soon as possible after being broiighf out
from .. the water. Even if the quality is ever so fine, a good article can 'never, be had if it· is not
properly treated durin~ the whole cure. The Scotch herring cannot get the official' crown brand
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except they are salted at least twenty-four hours after being brought out from the sea, As a rule the
curers do not care about herring which is more than twenty-four hours out of the sea before they are
landed, and only take those at a low figure. In Holland, even, a distinction is made between berring
which are taken out first and those which are taken last: from the nets. The cure of herring on
board the fishing crafts commences, therefore, if circumstances allow, soon after the nets are hauled
in. To leave the herring exposed to the hot sun while being conveyed to the salting-placeror to leave
the herring in the nets until the shore is reached, if the catch has taken place a long distance off the
shore, is objectionable. AD old law in Norway, of 1775, even prohibited people from taking such
herring from their seines in the summer time before 10 o'clock in the evening and after 5 o'clock in
the moming,if it was going to be salted for expert. .

Best salt for hel'l'ing.-In regard to what kind of salt ill the most suitable 'for salting herring, it is
difficult to glve.any one sort the preference. The choice of salt depends much upon how the herring
is going to be cured, and upon the size and quality. The main thing is that the salt is clean, and that
it is used in proper quantities, Fine and watery salt melts quicker, but gives weaker pickle. In
cases where i t is of importance to form pickle speedily, fine salt is preferable, while coarse salt is
better for usc in filling and repacking, or when the herring is intended for export to hot climate, or
to be kept in stock for any length of time, . TheSeotch curers use Liverpool salt, the Dutch light
Cadiz or Lisbonsulb, while the Norwegia:ns use St. Ybes salt. It is of much importance, as formerly
stated, to put the herring in salt as quick its possible, if a first-class article shall be obtained. For
this reason the Scotch, as the herring is Ianded.aprinkle it heavily with slllt in bins or vessels made
for that purpose, before it is gibbed and gutted. Generally they use 1 barrel of Lisbon or coarse
Liverpool salt (or sometimes both mixed) to about 10 barrels of herring. By this means the herring
keep. their scales better and brighter, and can' also be handled better an~ quicker when they are
afterwards gibbed and gutted. The Hollanders roll their berrlugs in trays filled with fine Liverpool
or St. Ybes salt as soon as they are gibbed and gutted, before they pack them in barrels; and this
work is done very precisely. In Norway no sprlnkltng with salt, as a rule, is used before the
herrings are gibbed 01' packed in barrels, but instead thereof bheyIiave to use more salt' in packing
than the Scotch and Dutch. The spriukling of herring with salt as soon as they are landed or
brought on board of the vJlssels is considered also to improve the 'flavor of j;bel1l very much..

Packing herring.-Ill packing the herring in barrels it is recommendable not to pack them too
tight before they have shrunk in the salt, and also to pack herring of the same size and quality right
through zhe whole barrel. . The packing is performed differently among different nations. In Norway
the herrings are packed slantwise on their back, while the Scotch and Hollanders pack them fully on
their back: By this last mode (which no doubt is the best) the herring get a more round and thick
appearance in the pack; and it has also this advantage, that the pickle has got abetter chance to get
in and saturate through the abdominal cavity of the gutted herring. After the herring has shrunk in
the salt the barrels are filled up ugain and put away, but care is taken that the herring is not packed
too 'hard, As long as the barrels are left to remain still there is no need of hard packing, but when
they are to be shipped it is recommendable to repack the herring so tight that they do not move about,
even if the barrels are handled ever so roughly, so that the receiver may be exempted from filling the
barrels again after they have reached their place of destination.

HM'ling barrelB.-The quality of. barrels used for salting herring in is of. much importance in
order to obtain a desirable product. If too soft wood is employed, the pickle will work through the
staves.. the herring become dry, and be damaged witbin a short time. Among the foliferous wood in
Europe the populus (poplar) is oonelderodloaat answerable, and among the conifers the spruce or fir
are less suitable than the red pine, wood, because the former is generally knotty and more ready to get

.saturated with pickle or water. Good hard and clean spruce, whieh is cut fresh and has not been
soaked in 'water, may compete with ·the p inewhen it gets properly seasoned. The Hollanders use
mostly barrels made ofoak; the Scotch use barrels of birch or beech, and the Norweglans use barrels
of- epruee aUII red pine wood. Staves made of birch are brittle and apt to twist. In Scotland the
regulations for making herring barrels are that the staves shall be not less than half an inch thick and
not wider than 6 inches, except the oak staves, which may be 7 Inches wide, and that the bottoms should
be at least of the same thiekuess as the staves, and none of the pieces of which it couslsts be made
wider than 8inohos. The usuulfhickuess of the staves in the Scotch herring barrels are from nine
sixteenths to ten-sixteenths of an iuoh, and the bottoms are generally made three-fourths of an inch
thick. In Holland, there was It law passed enacting that ti, herring barrelsbould be manufaotured of
at least 13 staves (which makes every stave on an average 5i- inch wide), and that no stave should b~
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less than three-eighths of an inch in thickness. In Norway the staves, as a rule, are made five-eighths
inch thick, and the barrels are mostly made by machinery. Scotch barrels are generally full banded
for export to hot climates in the summer time. They are also furnished with an iron hoop on each end.
The Dutch barrels are furnished with 18 to 20 hoops, divided 5 or 6 on each end and 4 on each side of
the middle, while the Norwegians have only 12 to 16, divided 3 and 3 or 4 and 4.

In Norway a movement has been made lately to get a law according to which all barrels for
shipment of herring should be manufactured of a certain kind of wood and of certain dimensions, but,
so far as I am aware, such act has not been passed yet. If the barrels are made of' fat spruce or red
pine, and also of oak, the herring will take a flavor from the barrels, which some people like very
much, but others, again, do not care for. In Scotland it was prohibited to salt herring in barrels
manufactured of red pine until the year 1874, and for many years back a similar act or law existed in
Norway; but this law was repealed again on account of the Russians, who consumed large quantities
of salted herring, and valued the Norway cure very much on account of the resinous taste the herring
got from the red pine barrels. Some people, again, value the Dutch herring very much on account of
the taste or flavor they receive from the barrels, To keep the barrels from shrinking, it is recommended
to put a little pickle in them while they are kept in stock.

In 1889 the government of the Dominion of Oanada appointed delegates to visit
Scotland and the Netherlands for the pnrpose of studying their methods of cnring
herring, After making a careful investigation they summed up their' conclusions in
part as follows:

We consider the Scotch system of treating herring, as an article of commerce, to be as perfect
as any system can be when honestly carried out in all its integrtte, and that improvements in the
herring industry of Canada can safely be made after the Scotch model, so far as our somewhat different
circumstauces may permit. In one most important respect the Scotch fishermen have au immense
advantage over the Canadian fisherman, and that is in having all the curing and packing of herrings
performed by a distinct and independent class of merchants known as fish-curers. We have seen that
the herring industry of Scotland never amounted to anything-never prospered-until an enterprising
and energetic body of men came forward and assumed the position of fish-curers, taking that part
of the business entirely out of the hands of tbe fishermen, to the great relief of the latter, and the
promotion of this important business. In order, therefore, to place this industry in Canada upon a
satisfactory and permanent basis we are of opinion-

(1) That while some slight degree of improvement in the details of curing and packing herrings
may be at once attained by changes in the present methods, yet no real permanent improvement can
take place, nor can the herring industry in Canada be placed upon a sa.tfsfactory commercial basis
until the fisherman ceases to be his own fish-curer, and until the business of curing is taken in hand
by a class of merchant fish-curers, as in Scotland-men of energy, business experience, and capital,
with all the necessary appliances to carryon the business on fixed principles and in accordance with
such regulations as may be promulgated for tbe benefit of the trade from time to time. In Scotland
nearly all the curers devote their whole time to the supervision of their own curing operations. In
former times if a fish-curer did not so superintend his own curing business he made arrangements
with a master cooper to furnish the barrels, and generally to superintend tbe cure and putting up,
guaranteeing that the same would pass the Crown brand; 01' he hired journeymen coopers and a
foreman, laid in materials for tbe manufacture of barrels, and tbe foreman attended to tbe curing for
tbe market. This was tbe method to a great extent in Scotland 55 years ago, and to some extent still.

When a fisherman cures hill own fisb, it is done with the least possible labor and cost, and once they
pass into the hands of the merchant or trader, paying up so much of his indebtedness to the former, he
feels no more interest in the matter. But it is different with the merchant or curer; his capital, his
credit, and his good name are at stake, and unless his fish are properly cured he will be the loser.
Thus the strongest of all motives, self-interest, would induce him to cure and put up for market an
article calculated to render a return for his outlay.

• * * * * * *
(3) The barrel.-That the present Canadian barrel, being too weak to stand the rough handling

to which it is exposed on the railways in transportation, ahould Le greatly improved. We think the
present capacity of the barrel should be retained; that it should contain not less. than 200 pounds of



PRESERVATION OF FISHERY PRODUCTS J"OR FOOD. 447

herrings, exclusive of salt; that it should be made of stronger material; that the staves should be of
hard wood wherever possible, and that if spruce is permitted to be used, the staves should be thicker
and stronger than the present stave. Fir and pine should be prohibited. The rule in Scotland has
been that the barrel might be made of any kind of wood, fir excepted. It seems very probable that
a fir or pine barrel may "sour" fish or other animal food packed in it for the first time. If a new
pine barrel or cask be filled full of pure water and covered up and allowed to stand for some weeks
there~will be formed in the water a pretty firm gelatinous substance, which, if allowed to remain for
some time, becomes very offensive, as has been the case often in regard .to pipes made of tamarac and
pine used for conveying water underground, where frequently pipes with a 3-inchbore have been
nearly clogged up from end to end with this offensive matter. If cleaned out, however, and the
pipes relaid, the gelatinous substance will not again form.

"" "" '* * * 'If

It is nnivers~lly conceded that oak barrels are the best of all, and, where procurable, the Dutch
use no other kind. The present barrel we think, after sufficient notice, should be prohibited. We
are of opinion that a little more bilge would add to the strength of the barrel. 'rho hoops should
be of better quality than they are now and there should be more of them; and all barrels intended
for transportation beyond the province where the fish are put up should have at least one iron hoop
at the top; and should the barrel be of spruce or Norway larch, then, in addition to a thicker stave,
there should be an iron hoop at each end. If, however, hard-wood staves can be procured in sufficient
quantity, we think that soft-wood barrels should not be allowed. The knot of the hoop should be
longer than it is in the case of the present hoop, to prevent it suddenly springing off. There should
be in the side of the barrel, above the bottom hoops, 15 or 16 inches from bottom, a bunghole about
1 inch in diameter, with well-fitting bung, and the usual rule as to crossing the heads should be
observed. The new standard barrel, when decided upon, should be made a 'legal standard by act of
Parliament, as is intended to be done in Britain at the next session of the Imperial Parliament.
There should also be a legalized half-barrel built of the same material and in proportion to the
size of material used in the large barrels.

(4) Small package8.-We are of opinion that in addition to the barrel and half-barrel, there
should be established a gr~ade of small packages in which to put up repacked herrings, after the man
ner of the Dutch and Germans; that these packages or kegs should be integral parts of the large barrels,
say one-fourth, one-eighth, and one-tenth parts of the full-sized barrels. We believe that kegs in
every way suitable for this purpose may be procured in Canada. A gentleman largely interested in
the sngar-refining business told us that he gets a very neat, small keg or kit, for holding sirup, made in
Ontario, at reasonable prlces, and he oonsiders that the small herring keg can be made here as well and
nearly as cheaply as in Holland. 'If so, then a very great step is assured toward the establishment of
what we believe to be a most important and profitable branch of the herring industry of the Dominion.

We are of opinion that the very first movement toward improvement in this industry should be
in the direction of improving the herring barrel and oonsequent discouragement to the manufacture
of the present barrel.

As already stated, there can be no doubt that a very larg-e business can be done in the small
package line, if properly gone into and taken hold of with onergy and in a business manner. Canada
should be able to largely supply the demand on this Continent for herring put up in this way.

(5) Curing.-That next in importanoe tothe catching of the herring is the proper curing of them.
This process commences in having the salt brought into ooutact with the herring as soon as caught;
and if it could be done at sea as soon as the herring come out of the water, so much the better and so
much more thorough the cure. All the printed evidence, all the experience of the Dutch, the Yar
,mouth fishermen, and others, and all that we heard on the subject goes to confirm this. If attention
to this preliminary salting be necessary, and so salutary in results in Britain, how much more neces
sary is it in the maritime provinces, where the temperature in summer is so much higher' In order,
therefore, to preserve the herring from incipient taint and to retain all the delicate flavor and natural
excellence of the fish, it is absolutely necessary that at the earliest possible moment the ouring
procese shall commence, and that the herring be scrupulously shaded and sheltered from the damaging
effects of the sun throughout all the stages of gutting, ouring, packing, etc. This is most important
because injury caused to the herring by exposure to the sun can never be remedied," The injury
sustained by herring in this way is beyond the powcr of man to remedy. Inordinate quantities of salt,
soaking and washing in water may cover up the damage done and prcvent further taint, but the lost
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excellence of the fish can never be restored, There can be no doubt that the great bulk of the injury
sustained by the herring of the Maritime Provinces is cansed in this way; and if this can be avoided
in the future by the adoption of some feasible inexpensive measures to protect the herring from the
sun, from the time of catch to the time of shipment,. a great point will be gained and much done to
redeem the character of the Canadian herrings.. The next step in the curing process is the "roosing"
of the herring after gutting and the proper salting .of the fish when being packed. Should it happen
that the preliminary salting can not be effected before delivery, then the herring should be well
sprinkled with salt during delivery. The western consumer is about tired of eating herrings, out of
which all excellence has been extracted by soaking iu water and oversalting, and if these western
markets are to be retained the quality of the fish must, be improved, and that at once.

(6) Gutting.-That we consider the Scotch mode of gutting to be as good as any for all commer
cial purposes, and all that call be desired when properly carried ont and the cnring properly attended
to. In Scotland the early herrings are very fat, and are not branded. These are the herrings which
are in such request by the wealthy families of Russia, and they are hurried over to Stettin for imme
diate sale and use. A fish-curer told us that some of these herrings sold in June, 1889, for £10 sterling
($50) per barrel. 'I'here i~ no material difference in the mode of curing these herrings. In Canada,
however; it appears that in the case of fat herrings caught ill July and August special treatment
has been found necessary. Mr. Gordon, of Pictou, who has had much experience in the herring
business in Scotland and in Nova Scotia,says:

"I beg to advert to the only .additional detail, which, in my experience, I have discovered as
applicable to the perfect cure of herrings in the montbs of Jnly and August, on thecoaste of Nova
Scotia. Having engaged on my own account in a sailing vesse},.trading on the coast of Nova Scotia
and Cape Breton, and provided with salt and barrels, I preferred purchasing the herrings in their
green state, and cured a few barrels after the Scotch manner. On examination of tho fish after being
struck, I discovered an incipient taint along the backbone of toe fish, which would increase with
age, so as to. render them .unsuitable for a distant market in a tropical climate. I came to the
conclusion that the taint was owing to excess of temperature here over that common on the Scottish
coasts, and besides the herrings are larger and fatter in the months of .Iuly and August on this coast
than ou the coast of Scotland. Thereafter I ripped with a sharp knife the belly of the fish, and
filled the bclly with salt, and immediately packed tbem in tigbt barrels, with one bushel of Liverpool
salt to each barrel, and protected the barrels from sun and rain."

Another gentleman, referring to the' same subject, says: '~Herrings should be all opened with a
knife and filled with salt; otherwise they can not be properly cured." This latter statement, as apply
ing to all herrings, seems rnthcr general, Mr. Gordon only recommends this treatment in the case
of herrings caught in July and August on the coast of Nova Scotia,whenthe fish arevery fat. Even
then it can hardly be possible that the belly ofevery herring need be filled with salt. '1'0fill a herring
with salt must effectually destroy thefiavor of the herring and leave it as innutritious as a piece of
basswood. It may be, however, that some of these Jnly and August herrings may be utilized for the
'manufacture of kippered herrlngs. In October, 1889, a very fine and well-flavored kipper, said to
come from BaltimorevU. S., was for sale in Toronto at high prices. It was very fat. The "ciscoes"
of Lake Ontario are very fat, fully one-fourth 01' one-third oil, yet they make most delicious kippers,
are in great demand, and sell at high prices. The" ciscoe" is a herring and is taken in deep water
in the fall of thc year. Many of .them areput up as bloaters..

Allof this shows how necessary it is that some one or more competent menvexperts, technically
and' practically, in all pertaining to the classification of herring, should fully investigate aU the
different kinds of herrings on our Atlantic coasts, and decide upon the different modes of cure adapted
to special kinds of herrings in speciallocalities and at special seasons of the year.
. ' . (7) Bounii or ungutted lIel·rings.-That between the mode above recommended by Mr. Gordon and"
the mode of putting up ronnd or ungntted· herring'! there must exist many degrees of difference.
We have already referred to ungutted herring, and to the fact that the Scotch curers strongly disap
prove of packing nngutfedherrtng, and expressed their surprise that any people of the present day
would waste salt and time for such a purpose. In the case of the bess packed herrings, if a stave
breaks and the brine runs oft', the herrings undergo very serious deterioration, but in the case of
ungutted herrings, under similar circumstances, total destruction of the contents of the barrel would
take 'place from tho. setting free of the elements of decomposition contained in the ungutted herring
theretofore beld in check' by tho preservative qualities of the salt and pickle. Round or .ungutted
herrings put on the market in any qnantity can only do harm by damaging the character of the whole
'catch of any given locality. We .therefore consider the. putting up of all such herring for commerciai
purposes should be 'strictly forbidden. . ' .
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(17) Wa8hing of he1·j·ing.-As stated elsewhere. vtho washing of herring before ouring is not
pmcticed iu Scotland, and so far as we can learn never hils been. Tho Scotch curers with whom we
conversed on the subject were surprised to hear of herring in Canada being washed before curing•

. They could hardly believe such a practice possible. To show what has been the practice in the
Maritime Provinces in time past, we quote from the answer of Mr. Gordon, Pictou, to question No.4,
in 1869. He says:
. "It is the universal practice of Nova Scotia fishermen to steep the fish for hours before salting
down, and expose them to the action of the sun ~llring the hottest period of the season until the
water becomes warm, under the erroneous nnpressron that they are thus benefited by the extraction
of the blood. Under this treatmeut herring p~rt with their scales andjuice, and are deprived of that
flavor peculiar to herring properly cured. Besldea the body of the fish thus saturated with water is
rendered tasteless, brittle, and short, and not calculate(1 to turn out sntlsfactorily at the end of a long
sea voyage. The Scotoh curers take every precaution to keep tlie honing from contact with water
before and after salting. Salt the fish in their blood and the salt will extract the blood."

Now, it must be quite clear to every man who realizes the importance of retaining intact-all those
qualities of substance and flavor which render the herring so valuable as a wholesome and pleasant
article of food, and which are so highly prized in Europe as already stated, that there could be no
more effectual mode devised or adopted for the total destruotion of all those qualities than the mode
above desoribed by Mr. Gordon. What would be thought of any man or body of men who should
treat any kiud of .animal flesh, beef or pork for instance, in such a manner, and what would be
thought of anyone who would subjeot those articles of food to such treatmentf Who would think
of selling or buying meat so treated f Then, to cover up the damage done by the water soaking to the
herring, inordinate quantities of Sjtlt are used, and this extracts any vestige of flavor the water may
have left, and, destroys all the nutritive qualities of the herring.

Here we may be pqrmittcd to refer to another pernicious habit, already adverted t.o-the pructloo
of puttlng brine on the newly packed herring, in addition to the salt in whieh they have been cured.

. This practice is highly objectionable, and is one also that effectually destroys the good qualities. of
the herring in flavor and substance. This praetice may arise frol!! the cnstom of putting herring
down in large casks or vats, and then, after a time, repacking into the common tight herring burrel.
Herring treated in this wtty can not be much better than those soaked for honrs in warm water.
The herrlug should be packed in tight herring barrels in the first instance, and fully salted, when \
the necessary quantity of pickle will be formed from the dissolution of the saIt caused by the moisture
in the fisb. Tl,Ieaddition of newly made pickle not only interferes with the curing process going on
in the barrel, but, as already stated, as effectually destroys the natural qualities of the herring as
soaking in water, or the aotton of 'the sun's rays acting through the medium of water. We thcrefore
consider that the practice of washing and soaking herring in water and of adding newly made pickle
to newly packed herring should be strictly prohibited.

Having already described the Scottish method of curing and packing herrings, and having
expressed our opinion of that system as being eutirely adapted to the curiug of herrings on Olll' Atlautio
coasts, we feel convinced that its general adoption and its legal enforcement would, in a very short
time, give Canadian herrings a very high standard and character in the markets in whieh they are n?w
held in very low estimation. We have given this subject our best oonsideration, and so convinced are
we of the vital importance of proper curing and protection from sun and rain, that we would again
urge that every diligence and care be exercised in thesereapecta, as well as to the quality, selection,
and separation of the fish in the first instance. It is most desirable that.the fish, especially during the
hot season, should be handled and shifted as little as possible, as every time they are turned over they
part with a portion of the scales and become softer and softer, more flabby, and less ready to absorb
the salt.

In the matter of packing pickled herrings for the purpose of repacking into small paokages, very
great care should be taken to have the fish of the best quality ill every respect. Iu Holland and Scot
lund, as we have shown,"fulls" and "crown fulls," the highest brands, are taken for this purpose.
The repacking Sh0111(1 be done well and neatly and the kegs, us already stated, filled up with the brine
from the large burrel out of which the fish has been taken. A slight sprinkling of snlt on the bottom
of the keg and the top tier of the herring should be given.

This branch of the business is worthy of the special consideration and effort of all who may
engage in the curing ofherring. We know that in western Ontario there is now a demand for herring
put up in small packages, especially in the rural disteieta. It can readily be seen that in a country
Where there is so much beef and pork not many families will purchase whole barrels of herrings, while
many would gladly purchase herrings in half-barrels, quarter-barrels, and the smaller packages.

1<'. C. B .. 1898--29
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If the Dutch and Germans can afford to pay freight and shipping charges on herrings from Scot
land to Holland and Germany, unpack and repack into small packages, pay freight and shipping
charges to New York, and sell tllese herrings in Qucbec and Ontario, with a good margin of profit,
surely the herring traders of the Maritime Provinces should be able to supply herrings in this shape
as good in quality, at lower prices, and with a better margin of profit. By supplying a proper article
this branch of tho trade can be increased immeasurably both in the United States-the Western States
especially-and in the inland provinces of the Dominion.

BRINE-SALTED ALEWIVES OR RIVER HERRING.

At various points along the Atlantic coast more or less alewives or river herring
are brine-salted each year. They are prepared in greatest abundance in thetribu
taries ~f Chesapeake Bay and the coastal waters of North Carolina, where they are
known only as herring, and also to a less exteut in Maine and Massachusetts. At
the head of Chesapeake Bay 30,000 barrels of herring are brine-salted annually, the
number of fish required for the pack approximating 20,000,000. It is not unusual for
300 or 400 barrels of pickled herring to be prepared as the result of a single haul of a
seine, and'900 barrels were salted from one haul in 1893. The Chesapeake product is
used mostly in the South, and is distributed principally from Alexandria, Fredericks
burg, and Richmond. The alewives salted in New England are sold also through
the South to some extent, but many of them are sent to the West Indies and South
American countries.

The methods of pickling river herring or alewives do not differ greatly from those
applied to the sea herring on the New England coast, except 'that the market price'
being lower necessitates that they should be prepared in a cheaper manner. The
flavor of the alewife does not equal that of the sea herring, consequently there is
little need for the nice discrimination required in case of the latter. Usually more
salt is used in preserving them than for sea herring, and as a result they will keep
much longer. Mr. Joseph Farris, of Eastport, Me., states: -

The chief difference between the alewife and the herring in their capacity to keep for a long time
is that the alewife has less flavor than the herring. It is almost without flavor. When the herring
loses its flavor it becomes insipid and unpalatable, although it may be sound; but so long as tile alewi fe
is sound it is as suitable for.food as at any time in its preserved condition. Alewives are sometimes
kept on hand three years before being shipped, but if herring are not shipped within one year after
being cured.they are usually turned out of the barrels and used for fertilizer.

The three principal classes of pickled alewives are, (1) "gross," the entire fish
being salted, corresponding to the round herring of the New England coast; (2)
"split" or "cut," the head and viscera having been removed before salting; (3) "roes,"
the head being removed and the main gut drawn, but with the roe left in the fish.
Each locality has its particular process of preparing the different grades.

\. .

THE CHESAPEAKE PROCESS.

The main object is to get the fish in salt as quickly as possible after they are
removed from the water, but first the scales must be removed and the fish washed.
In case the seine is hauled on a sandy beach the movements of the dying fish about
the sand are sufficient for removing the scales. But when the seine is hauled on a
float, sand is sprinkled among the fish, and a few workmen, with high rubber boots,
shuffle abont among them or they are' drudged -back and forth by means of a board
attached to a long handle. The fish are next washed or rather rinsed to remove
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the sand, loose scales, etc. This may be accomplished by dipping basketfuls of them
in the water or by placing them in a slat-work box and running water through' the
mass, stirring them about in the meantime. Some curers scale and wash the fish at
the same time, the fish being placed with sand in tubs of water and washed with
brooms and then placed in half:barrel tubs with holes in the bottom' and sides for
draining. About thirty years ago a machine was introduced for scaling fish which was
used fora while, but is now discontinued. This consisted of a revolving lattice-work
cylinder, having projecting metallic blades arranged upon its inner periphery and
sides. The cylinder was filled with fish and revolved in a tank of water, the scales
and slime falling through the lattice work and being carried away by the water.

The salting is done in large vats or hogsheads, a convenient size for the vats being
16 feet in length, 5 feet in width, and 2 feet deep, having capacity for about 32 barrels
of fish. The bottom of these is first covered with 4 or 5 inches of very strong brine;
then put in 8 or 10 barrels of fish, stirring them about as they are being dumped in,
and sprinkling more salt on top, following this up with fish and salt, with a heavy
covering of salt on top, 6 barrels of salt being used for 3l& barrels of fish. Incase the
fish are being cured in hogsheads, the latter should be half-filled with strong brine,
then 4 half-barrel tubs of fish are dumped in, and these covered with half a barrel
of Liverpool salt. More psh and salt are then added until the hogshead is filled.
After remaining thus for twenty-four hours the herring are stirred with a "breaker,"
a long stick or pole, flattened at the end, which is about 3 inches in width, and twelve
hours thereafter the fish are again stirred. In stirring or "breaking'l them in the
vats the breaker is run uuder the mass and then elevated to the surface, the object
being to bring the lower layer of fish to the surface and break up the masses which
have become bunched together, so that the salting may be uniform throughout.

After remaining over night the fish are "muddled,',' for the purpose of "pump.
ing" or drawing forth the blood from the gills. This consists in pushing them back
and forth with a rectangular boarU,5inches long and 3 inches wide, attached at the
upper surface to a long handle, and is done, twice daily for six or eight days. Each
time the fish are "muddled,n during the first four or five days, a quantity of salt is
sprinkled over them, about 2 bushels being used the first day, and the quantity
gradually decreased. .

At the end of seven or eight days, when the fish have become thoroughly struck
or cured, they are removed with scoop nets and thrown on racks or stands having
open-work bottoms, where they drain for one or two days before packing. When the
herring are very abundant aud the workmen exceedingly' busy the fish sometimes
remain on the racks for eight or ten days, but in such cases they are liable to rust.
The fish are packed in barrels, with layers of salt between the layers of fish, from 2~

. to 3 pecks of salt being used for each barrel. Turk's Island salt is preferred, but
Liverpool salt is used to a considerable extent. The former is larger-grained and
does not dissolve so quickly, and it also makes the fish sweeter. The fish are placed
backs down, excepting the top layer, ~iid those in each layer are placed at right
angles to those in the preceding layer. When the barrel is filled it is allowed to
settle for a day or two, then topped up with another layer, strong brine added,' and
the barrel coopered and stored ready for market. The usual number of herring to
each barrel is 400, and the weight is generally 160 pounds.

The cost of preparing a barrel of river herring in the Ohesapeake region approx
uaates $1.10, of which 35 cents represents the cost of salt, flO cents the barrel, and 25
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cents the labor; the transportation to market costs abont 10 cents per barrel, and the
COllimission for selling is 10 cents, making' a total cost of $1.30 for preparing and
placing the fish on the market. In 1897 pickled river herring sold for about $1.40 per
barrel, giving the prepareI' only 10 cents per barrel for the cost of the green fish, the
superintendence, use of plant, and outlay of money. The average selling price in
1898 was advanced to $2.19 per barrel, which gave a fair margin of profit to the curer.
Select" all roe" herring sell for about $6 per barrel.

The preparation of" cut" or dressed river herring differs from the above mainly
in that the heads and viscera are removed before the fish are washed preparatory to
salting. In dressing, the fish are held in the left hand on a cutting board, with the
back from the workman, and with one stroke of a knife held in the right hand the
head is removed, and a continuation of the stroke cuts off the edge of the belly, laying
the fish open from the napes to the vent, tbe viscera being extracted by a single move
ment oftbe fingers. The cutters in the Chesapeake fisheries receive usually 20 cents
per 1,000, and an experienced workman can dress 12,000 to 20,000 per day. The fish
are then washed and soaked, and in every other particular of salting and packing in
the barrel the process is the same as in preparing the gross or round herring. Less
salt is required for cut herring, and the number of fish placed in a barrelIs about 650,
the weight being 160 pounds, as in case of gross herring. :.rbe price in 1897 approxi
mated $2.15 per barrel, but in 1898 it was advanced to about $3.per barrel.

THE NEW ENGLA.ND PROCESS.

About $15,000 worth of pickled alewives are prepared annually on the Maine coast,
mostly in the vicinity of Eastport. To Mr. Ansley Hall I am indebted for the following'
account of the methods in use at that point:

For packing in barrels the alewives are salted round as they come from the water. 'I'he parties
who handle them at Eastport usually have an agent in the locality where the fish are caught who
buys them from the fishermen and salts them temporarily in barrels to preserve them uutil they
reach Eastport, where they are taken out of the barrels and properly cured before being finally
packed for shipment. Occasionally the agent cures and packs them, but inore frequently he does not.
In some instances they are placed on board' a transporting vessel which has been sent especially for
them and are salted iu tubs or hogsheads by the crew. In such cases they are afterward cured and
repaeked in barrels by the dealer at Eastport.

In salting them temporarily a small quantity' of water is first put into the barrel or hogshead,
about one bucket in a barrel and four orfive buckets in a hogshead. The fish are then put in loosely
in layers with salf between each layer and well covered with salt at the top. The quantity of salt
required is about half a bushel to each barrel of fish. If they are packed by an agent to be sent
to Eastport for curing and repacking, barrels are used. They are allowed to stand about four days
before being headed up and the salt is renewed at the top of the barrels as fast as it dissolves. This
first salting is done with Liverpool salt. The effect upon the fish is not to permanently cure them,
but to strike them so they will keep in good condition for a short time.

When they reach Eastport they are taken out of the barrels and put into the large herring tanks,
which hold about 4 hogsheads or 20 banels each. Each layer of fish is covered with a layer of Cadiz
salt and a heavy layer of salt at the top of the tank. In all, about one-half bushel of salt is used to
each barrel of fish, or approximately 10 bushels to the tank. A strongpickle is then made and turned
hi. TIle pickle contains about 1 peck of Cadiz snIt to the barrel of water, and 5 barrels of pickle
are necessary to covel' the fish in the tank. Boards are then laid across the tank,with heavy stones
on them for weights to keep the fish down under the pickle. If the salt on top dissolves, more has
to be added. The fish remain in the pickle about 8 weeks. They are then taken out and closely
packed in fish barrels, 200 pounds of fish to the barrel. A layer of Cadiz salt is placed between each
layer of fish aud a heavy layer of salt at the top of the barrel. About 3 pecks of salt are used to each
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barrel of fish. The barrels are filled above the chimes aud have to stand two or throe days to settle
before tho head. can be put in. They are then headed and are ready for shipment. In some instances
buyers desire pickle put in, and if so, the barrels aretumed over on their side and a 1i-inch holo
bored in the bilge, through which pickle is turned in by means of a funnel until the barrel is

.completely filled. The hole is then plugged. If the buyer does not request it no pickle is put in. It
is generally considered that the fish will keep longer without the pickle thun with it. It is claimed
that the pickle has a tendency to make the fish soft, It is estimated that from the time the alewives
are taker fresh until they are cured aud packed for shipment about 3 bushels of salt are used to each
barrel of fish. '

At Waldoboro they are not kept in pickle longer than two or three weeks at most, and are con
siderod in a suitable coudltlon for packing after' being in pickle eight or ten days, The quantity of
salt used in curing and pucking was estimated not to exceed 2 bushels to the bar~·el.

PIOKLING RIVER HERRING IN RUSSIA.,

The following method of pickling the large, fat river herring of Russia prevails
on the Caspian Sea, this description being furnished by Mr. Schroder, of Stettin,
Germany:

The fish are salted ill layers, in large reservoirs dug ill the ground, protected by a wooden shed,
and holding from 60 to 100 barrels. No pickle is poured on them, as it forms of itself, after a few
days. In the course of six 01' eight days the fish arc taken out of the reservoirs and packed ill barrels,
a little salt being sprinkled over each layer. When about three-fourths of the barrel is filled, a mat or
sack is laid over tho-fish, the packer gets into it and tramp« them together, the vacant space is packed
with tang [a seaweed], the end pressed in by means of a SCrew and closed. In the uppermost end
IL bunghole is made, through which is poured a quantity of new boiled pickle, containing from 20 to'25
per cent of salt, the whole being then ready for the market. When the fish are to lie for an indefinite
time, ice cellars are made, very conveniently fitted up, and the reservoirs dug beneath them. The
Norwegian method, whieh is much superior, has been tried during the last year and is found to give
good results. The salt used in the curing is obtained from salt lakes on the banks of the Volga, and
costs from 10 to 15 kopecks per pood, It is found in great abundance, especially on the banks of Lake
Baskuntschak. The barrels are made of lime wood, about three-quarters of an inch thick, and are
fastened with 14 to 16 wooden or 4 iron hoops. When used forsonding a long distance they are made
of oak, and it is purposed to tryhirch-wood barrels, as it is thought that birch keeps the pickle better
than lime wood. In size they are a little larger than the Norwegian barrels, and contain about '400
fish of average size, A barrel with wooden hoops costs lL ruble, iron hoops oostlng 10 to 15 kopecks
more.

BRINE-SALTED COD AND HADDOCK.

The trade in brine-salted cod on the New England coast is small and is confined
exclusively to the small fish, under 16 inches split.rmeasured on the back of the fish
from the hollow of the nape to' the-hollow of the tail. A few haddock are also pickled,
but hake, pollock, and cusk are rarely placed on the market in this condition, except
possibly a few barrels representing a surplus from the Fulton and other fresh- fish
ll~arkets situated In places where it is not convenient to dry-salt the fish. In pickling
cod .or lladdook the fish are dressed, split, washed, and salted in butts with about 2
pecks of salt to the 100 pounds o~ fish, in the same manner as has been heretofore
noted in preparing dry-salted cod. 'When orders are received, the fish are removed
from the butts, cleaned with brushes, and placed in tight barrels, 200 pounds to the
barrel, face side up, except the top layer, which is placed back up, the fish being bent
to follow the curve of-the barrel, pressure being applied: if necessary, to place the 200
pounds in the package. It is important that the fish be not repacked until thoroughly
st~uck through, otherwise the flesh will be marked with yellow spots caused' by contact
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of the imperfectly cu~ed fish with one another. Coarse Trapaui salt is placed at the
bottom of the barrel and over each layer of fish, about 1 peck of salt being nsed to
each barrel of fish. The barrel is then headed and strong brine is added through the
bunghole, when the package is ready for shipment. The gross weight of a barrel of
codfish, including barrel and pickle, approximates 325 pounds.

It requires about 430 pounds of round cod or 290 pounds of split fish to make
a barrel of 200 pounds pickled. If the green fish cost 40 cents per 100 pounds, the
cost of preparing a barrel of pickled cod approximates $3.05, di vided as follows:

Fish, 430 pounds, at 40 cents per 100 pounds $1. 72
Labor, dressing, splitting, anti. pickling. .14
Salt used -in pickling ,. .32
Barrel used in packing.. . .. . .. . . .. . .50
Labor of repacking ,. . .. . . .. ...•.. ••.. ...•. . . .. . .07
Cooperage , . •... .. . .. . . 05
Wear and tear, loss, etc..... .25

Total. •_ _.. _.., __ 3. 05

The average price of pickled cod is about $4 per barrel, while haddock are usually
worth from 25 to 50 cents less. The market is principally in New York and the West.
The annual product on the New England coast ranges from 2,000 to 3,000 barrels.

It appears that there is scope for enlargement of the trade in pickled cod,
especially if prepared with great care.. Considerable quantities are pickled. in Holland,
Scotland, Sweden, Belgium, France, and the British North American Provinces. The
process employed in each country differs somewhat from that in the United States; the
business is conducted more systematically, and the output is much more extensive.

It is generally conceded that the choicest pickled cod are prepared in Holland,
those fish selling on the European markets at an equivalent of $11 to $16, and some
times as high as $25, per barrel of 250 pounds, compared with which the average price
of our pickled cod ($4 per barrel) seems very small. Following is the nsual process:

As soon as caught each fish Isbled by cutting the throat and is then split down the belly from
the throat to the tail, the knife running somewhat on the side of the ventral line so as to have the flesh
on one side of the dorsal line much larger than the other. The head and three-fourths of the backbone
are removed, and the fish iJpmediately washed. The abdominal cavity is well brushed, and to
thoroughly cleanse the parts about the remaining portion of the backbone the tail is twisted from left
to right and from right to left, and also bent up and down during the process of washing. After being
cleansed the fish are packed with dry salt in butts and allowed to make their own pickle. When
well struck, usually in five or six days, the fish are repacked in market barrels with some fresh salt
between them and with the old pickle poured over all. In packing, the tail of each fish is held in
the right hand and the upper portion in the left hand, and the fish so folded that about one-half of
the left side is underneath the right side, the body of the fish being bent to follow the curve of the
barrel, each .layer in the barrel being formed by two fish. The fish should be firm and free from 11

sodden or flabby condition.

In Scotland the fish are usually bled as soon as caught, and after being split and
washed, as in the United States, are placed in butts or barrels with about 75 pounds
of Liverpool salt to each 250 pounds of split fish, After remaining there two or three
days they are removed, cleansed with brushes, and packed ill shipping barrels with
about 50 pounds of salt scattered among the fish in each barrel, and strong pickle is
then added. Most of these fish are sold in Loudon at from £2 to £3 per barrel.

The process used by the Swedes in pickling codfish differs little from that employed
in Scotland, except that Lisbon salt is generally used, and the fish are subjected to
considerable compression during the first salting. In Belgium St. Ybes salt is used,
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and in repacking, the old pickle from the first salting is added through the bunghole,
it being claimed that this old pickle is better than new brine, because it prevents the
fish from turning yellow and also-gives it a better flavor.

A century ago quantitiea of codfish were salted in barrels provided with holes
near the bottom to permit the brine to leak away. 'I'he product was not-generally
considered so delicately flavored as cod retained in the brine, but in dressing it for
the table it swelled, whereas the latter shrinks.

BRINE-SALTED SALMON.

During the last century and the early part of the present a large portion of the'
salmon taken in the rivers of New England were salted in barrels fOr local use during
the winter and for distant markets. At present, however, practically the entire catch
on the Atlantic coast is marketed fresh. Many salmon are salted on the Pacific coast
of the United States, especially in Alaska, where the business originated ten years
ago, and at one or two points on the coast of Oregon and California, the business iu the
latter State dating from 1853. In Alaska the red (Oncorhynchus nerka), the humpback
(0. gorbuscha), and the king or chinook salmon (0. tschawytsoha) are salted, while
lower down the coast the silver salmon (0. kisutoh) is the species generally used, but

. some chinook are also salted. The annual product is about 25,000 barrels, valued in
San Francisco'at about $10 per barrel. .

Quantities of salmon are also brine salted in the British North American Provinces,
especially on the coast of Labrador and Newfoundland, as well as in the Hudson Bay
territory. These fi~h are known in the United States as "Halifax salmon." The trade
began early in the present century, and since 1840 has ranged between 3;000 and
10,000 barrels annually, the present annual receipts averaging 5,500 barrels, valued
at about $15 per barrel. In the fisheries of northern Europe and Asia salmon are
also salted, but it is uuusual for any of the product to be received in this country.

In dressing salmon for pickling on the Pacific coast, the heads are removed and
the fish split along the belly, the cut ending with a downward curve on the tail. The
viscera and two-thirds of the backbone are removed, and the blood, gurry, and black
stomach membrane scraped away. The fish are then thrown into washing tubs, the
red-fleshed and the pale-fleshed fish being placed in separate tubs and soaked suffi
ciently to make them perfectly free from blood, and thoroughly cleaned with a brush
or 'broom. They are next placed ill pickling butts with about 15 pounds of salt to
every 100 pounds of flsh, and sometimes It little saltpeter is used to increase and set
the pink color. The fish remain in the salting butts about one week, when they are
removed, rubbed clean with a scrub brush, and repacked in market barrels, one sack
of salt being used to every three barrels of 200 pounds each. At some of the salting
establishments the fish are salted in the barrels without being first placed in butts, but
these are usually repacked in San Francisco. Tbe barrels used in packing salted
salmon in Alaska are generally made of native woods at the salteries, a stock being
prepared before the salmon season. .

The following notes on salting salmon iu Alaska ate furnished by Mr. A. B~

Alexander:
The demand for Bait salmon iB yearly increasing, A few yeare ago there WUB but little call for

it, probably owing to the fact that littlo effort was made on the pnrt of those engaged in the bualuess
to introduce it in the East, Seeing the absolute neceasity of taking stepa to plueo their products on
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tbe Eastern market in order to increase the demand aIHI eatablish a trade for salt-cured salmon, efforts
have been pushed in that direction, and tbe encouragement met with bas induced many who had not
the means or desire to enter into the expensive business of canning salmon to establish salmon salteries
in various parts of Alaska. The amount of capital required to start on a small scale ill this business
is not large. One or two boats fittcd w i th drag seines, a cabin on shore for living quarters, a rough
shed or fish house in which to dress and salt thfl fish and for performing such general work as may be
required in a limited buainess of this kind will suffice for all pqrposes. Many of the well-established
salteries were first started in this manner and have since grown to be of considerable importance.
Two or three men with only a small amount of capital, if tlley are fortunate in selecting a good locality
where the run of salmon can be relied npon-s-forthe success of the eutirc business depends upon the
location-can, if they display the required amount of energy, build up a paying business. 'I'hey of
course must appreciate the fact that for at least seven mouths out of the year tlley must content
themselves with being cut off and isolated from civilization; but the class of men who seek a livelihood
in tbis remote part of the worlel care little for social life, or, if so, the prospect which looms up before
them for making money is fully equivalent to any hnrdahlps of t.his ;latnre they may undergo. Several
small vessels manned by men of small means have, during tho past few years, made annual voyages
to Alaska, spent the fishiug season there, and in the fall brought back the summer's catch. At first
they temporarily located themselves by way of an experiment where it was thought to be a good
position for carrying on the business. If the experiment proved a success, the next year greater
preparations were made, and in this way from a small beginning quite a number of valuable plants
have been established. The greater part of the salmon put up at the salteries arc caught in drag
seines, although a few are taken in gill nets and traps, but at most places where salteriea are situated
the drag seine has been found to be the most profitable apparatus of capture, owing to the great.
number of smooth beaches where the fish can be easily taken. -

All barrels used for putting up salmon in southeastern Alaska are manufactured at the salterles,
Suitable wood being abundant, they can be made at a reasonable price. ,During the winter months
enough barrels are made to meettho demand for the coming season. A cooper is an indispensable
person about a salmon saltery.for, besides performing his regular duties as a cooper, he is often called
npon to assist in various mechanical jobs, and is paid by the piece, or so much per barrel-85 cents
for making a whole barrel and 65 cents for a half barrel. .At this price he can earn good wages, for'
he is under no expense for board. It being the object of every JUan owning a saltery to enlarge on the
plant and increase his bueiuess as rapidly as possi ble, several weeks of each year, before and after the
fishing season, are spent in bnilding wharves, if needed, erecting builelings, and making such improve
ments as are required to keep a place of this kind in good order. Many salmon salters have gained a
firmer foothold in Alaska than the mere business of salting salmon would give them. They have
branched out into general trade and have stores well stocked with goods of all kinds. In this way
they have drawn around them the neighborlng tribes of Indinns.rwho are ever ready to buy and trade
for such commodities as they require.

In Sweden the choicest pickled salmon are the "ice-house salted salmon." These
are killed as SOOn as caught, split and eviscerated, and the head and larger portion of
the backbone removed. Each fish is then rubbed with a mixture of salt and sugar
and carefully placed, skin upward, except the bottom layer, in barrels and covered
with brine. These barrels are stored in ice-houses or cool cellars and kept at a low
temperature. ,

The following method of brine-salting salmon was practicediu Scotland a hundred
years ago:'"'

The Scotch salmon is not too fat, a circumstance which coutrilmtes much to its preservation.
As soon as possible after they return from flshing, they split the salmon in the same manner 'as is
done with flat cod, except tllat cod is out along the belly, and salmon along tho back from the head to
where the fin of the tail begins, and often leave the large bone sticking to the flesh of one of the sides.
Having cut the fish in this manner, taken out the gills, emptied it, and, sometimes, taken off a part of
the large bone, they wash it in sea water, if they have.it convenient to them, or, if not, in fresh water,

.. A treatise on fishing for hcrrmg, cod, and salmon and of curing or preservlng them, published
by order of the DUblin Society, Dubliu, 1800. Pl'. 140-141.
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to take out all the blood, which has a great tendency to putrefaction. This seems to be a much better
method than that of washing the fish in its own blood, as is used in the North, probably for the purpose
of making the flesh redder. When the fish has dripped they put it into large tubs, with French or
Spanish salt over it and under it. It is supposed that Spanish salt gives it a more reddish 00101' than
F'rench salt, but that French salt gives it a less sharp taste. SOllie leave the fish in salt for eight or
ten days and then barrel them. Others put them without salt iuto large tubs, ftl.led with strong brine,
and leave them there for a month or six weeks and sometimes longer, waiting uutil there may be a call
for them, for it is thought that salmon keeps better in those large vessels than in barrels, but care
must be taken to have it constantly covered with brine. Lastly, it fs to be taken ont of the tubs and
barreled. In the bottom of the barrel they p~t fonr or five small salmon and then lay on the large,
good salmon, pressing them together as much us possible and putting a little salt between them. In
the top of the barrel, Iikewiso, they put some small salmon. When the bnrrelTs fnll they pour in a
small quantity of strong brine and immediately close it up, for it is necessary to guard the fish against
the contact of the air and to prevent the brine from bcingIost, Wi thout these precautions the salmon
would grow yellow and rusty and would contract a bad smell. Large salmon is more liable to these
inconveniences than the smaller sort, and, therefore, requires more salt in the barreling of it. It is
more difficult to preserve salmon than cod. The Scotch take cure not to mix salmon of different sorts'
and qualities in the same barrels, and not to export such as 0,1'('1 bad. There is a bounty on every
barrel exported, and there are inspectors in every port of Scotland whose buaineas it is to inquire into
and ceftify the good quality, species, etc., of the fish. When the barrels arrive at their place of
destination, they ought to be iilled nguin with fresh brine.

BRINE-SALTED MULLET.

Mullet is the most important fish brine-salted in the Southern States, more of
this species being pickled than all others combined, the product being especially large
on the coasts of North Carolina and Florida, where about 6,000 barrels are prepared
annually between the middle of August and the end of November.
. As soon as removed from the seines and carried ashore the mullet are dressed.
This consists in splitting them down the back and underneath the backbone from the
head to the tail, so that the fish will layout flat, and removing the viscera, stomach
membrane,and gills. Ou the coast of Florida, where the mullet are very large, the
heads are removed, and sometimes the backbones, but this is not the case on the Oaro
lina coasts. A. horizontal gash is sometimeacut in the thick portion of the flesh ou
the side in which the backbone is left, in order that the brine may easily penetrate it.
The fish are next immersed in tubs or barrels of clean salt water and soaked for about
half an hour and the blood and slime washed off. Tiley are removed one at a time
and salted with the hand, the salt being rubbed both inside and outside. Then they'
are usually placed, flesh side up, in old boxes or barrels of any description that are
clean, with salt sprinkled over each layer of fish. Generally this work is done by the
fishermen and their assistants, and on the North Carolina coast they take them to
market in two or three days and sell them to the packers, who are usually wholesale
grocers or dealers in fresh and salt fish, by whom the mullet are at once repacked.
In other localities, and especiallyon the west Ploride coast; the repacking il"l generally
done by the fishermen. . -

. In repacking the mullet are removed from the first package and placed in layers,
with the face or inside of the fish up, in new white pine barrels, 100 pounds being
put in each package. In order to permit the brine to easily permeate the contents
of. the barrel, the fish of one layer are sometimes placed at right angles to those in
the layer below. Strong brine of not less than 95° test, or, as usually determined by
the fishermen, strong enough to float It mullet, is then poured in until the barrel is
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full, when the barrel is coopered and set aside and sold to the trade. In some cases,
instead of making new brine, the pickle resulting from the first salting is boiled in
large kettles, strained, cooledy.and poured over the fish, and dry salt is frequently
sprinkled over each layer of fish as they are placed in the barrel. It requires half a
bushel of salt to strike and pickle 100 pounds of mullet. The decrease in weight by
dressing, when only the viscera and gills are removed, approximates 15 per cent, and
the decrease in weight by curing is about 10 per cent.

The fishermen sell the partly salted mullet to the dealers at prices ranging from
$1.50 to $3.50 per 100 pounds, and after pickling them the dealers usually sell them
for from $2.50 to $4.50 per barrel of 100 pounds, the quality and full weight of the fish
being guaranteed by the dealer who puts them up. Acoording to the inspection laws
of North Carolina, mullet are divided into three grades-those taken in gill nets of
2-inch mesh being called 2-inch mullet and branded as "number one"; 1~-inch mullet,
"number two"; Linch and under, "number three"; and fish of different lengths anti
kinds are designated" mixed."

In North Carolina it is required, by an enactment of 1879, that barrels used in
packing mullet shall have staves 25 inches in length and heads 13 inchesin diameter.
They are made generally of Maine white pine, and cost from 45 to 60 cents each.
Packages made from the long-leaf pine grown -iu the Southern States should never be
used, since the fish are liable to be flavored with the turpeutine. Mullet are also
placed in quarter barrels containing 50 pounds, in full barrels of 200 pounds capacity,
and in kits of 10 and 15 pounds each.

If the fish are kept on hand long they are examined from time to time by remov
ing the barrel heads, and if the pickle has leaked out more is added, for the fish must
be kept under pickle to prevent their rusting and spoiling. They are also liable to
rust if kept in the first salting longer than one week. Pickled mnllet are at their
best after they have been pickled from one to six weeks; after that they begin to
deteriorate in quality, and after six months they become so strong that they are not
very palatable and few are then sold.

The full value of pickled mullet is scarcely appreciated on our South Atlantic and
Gulf of Mexico coasts, and there are stretches hundreds of miles in extent where none
whatever are prepared, notwithstanding the fact that the fish are abundant and
the industry would yield remunerative employment to the fishermen of the locality.
Even where mullet are prepared many of the fishermen are unfamiliar with the best
methods of cure, and some mullet are put up in so crnde a manner as to injure the
trade by prejudicing the public against eating these fish. Pickled mullet properly
cured are among the choicest of our Southern fishery products, and if careful attention
be given to their preparation, with suitable restrictions against marketing inferior
products, a large trade in them could be established, and, because of their great abun
dance, without iu any way.conflicting with the supply for the fresh-fish markets,

BRINE-SALTED SHAD.

During the early part of the present century pickled shad was an important
fishery product, large quantities being salted in barrels, either for local use during
the winter or for shipment to distant markets. It was a staple winter food for the
people living near the shad streams, most of the families who could afford it laying
in from 1 to 5 or 6 barrels. People living 50 miles or more inland came to the streams' .
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to obtain their winter supply of fish, briuging their products to exchange, such as
maple sugar and salt, or cider and whisky; and sometimes the fishermen sold to

-traders, who carted the fish inland, exchanging them for what they could get.
Shad are yet salted to some extent on Kennebec River, in Casco Bay, on Delaware

River, the tributaries of the Chesapeake, and in the Carolinas. The hulk of those on
the Boston market come from Canada, while of the domestic product the coast and
rivers of Maine arid the Chesapeake region furnish the greater number. Those salted
in the Southern States are usually, eaten in the homes of the fishermen or in the imme
diate neighborhood. There is no uniform method of preparation, the dressing of the
fish, the salting, and the packing varying according to the experience or fancies of
the different curers: but the following are the most general processes when the fish
are to be placed on the market.

KENNEBEO RIVER PROOESS.

The shad are first beheaded and split along the belly, eviscerated, and about 6
inches of the upper portion of the backbone removed. They are next washed thor
oughly, some curers washing them in two waters, allowing them to soak five or six
hours in the second washing. After the soaking the end of the tail is sometimes cut
oft'. The shad are then ready for salting. In this operation a layer of salt if! placed
in the bottom of a barrel or butt, and this is followed by successive layers of fish and
salt, the former with the backs down, about a bushel of salt to each 200 pounds of
split fish. It is desirable to rub the salt over the face or flesh side of the Shad before
placing in the bl!;rreI. In a few days the.fish in the top layer are turned backs up and
IL weight is put on them to keep them beneath the pickle, and a small quantity of
salt placed over all to strengthen the weak pickle floating at the top. The shad may
remain in the pickle a month or more, but usually two weeks or even less is sufficient
time for the curing. On removal they are rinsed oft' in the pickle, culled if the quan
tity warrants, weighed in lots of 200 pounds each, and packed backs down in tight
barrels, with salt scattered at the bottom of the barrel and over each layer of fish,
about half a bushel of salt being used for each barrel.

Liverpool salt is used almost exclusively, for striking or curing and for repacking..
Tl'apani salt is objectionable, as its coarse grains lacerate the smooth surface of the
shad. After 200 pounds of fish have been placed in the barrel, the latter is filled
with strained pickle from the curing or first packing and the head is put on, when
tltebarrel is ready for branding and shipment; or, better still, after the barrel is
headed and its contents have settled somewhat it is turned on its side and additional
pickle added through the bung. When properly prepared, pickled shad should keep
from 12 to 24 months. The shrinkage from dressing and salting is about 50 per cent,
400 pounds of round shad being .required to make lL barrel of 200 pounds salted, the
number of fish to the barrel ranging from 75 to 120. The price received is usually $8
or $10 per barrel.

THE CHESAPEAKE PROCESS,

On the tribntaries of Chesapeake Bay the roo shad are rarely salted, on account
of ,the demand for them in the fresh- fish markets, and as a rule it is only during a glut
in those markets that the bucks or males are salted. In preparing the fish the heads
and tails are cut oft' and the fish cut down the back to the tail and thrown in tubs or
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vats of water where they soak for an hour or so, the blood within the backbone being
scraped out with a knife in the meantime, when the water should be renewed or the
fish placed in other tubs. Upon completion of the washing and soaking, the fish are
drained and put in vats with dry Liverpool salt at the bottom, and over each layer
of fish, and on top. Every 12 hours thereafter for 7 days the fish are stirred with a
pole, to separate them from each other and to have all portions nniformly salted, thus
avoiding spots caused by salt burning.

On the eighth day the fish should be removed, drained, and packed in barrels.
First .Is placed a sprinkling of Turks Island salt, then a layer of shad, backs down,
then a sprinkling of salt and another layer of fish, backs up, and so on until the
barrel is full; and after the fish have settled for a day or so the barrel is topped up
with other fish and then filled with strong pickle made of Liverpool salt, when it is
coopered and stored ready for market. The usual wholesale price for salted buck
shad is $7.50 per barrel of 180 pounds..

The salting of shad was once an important industry .on the Connecticut River
and on Long Island' Sound near the mouth of that stream, and there is a provision
among the laws of Connecticut requiring that- '

Pickled shad intended for market shall be split and well cleansed and pickled in strong brine, and
shall remain in such brine at least 15 days before they shall be put up for market, and shall be put up
in barrels or half-barrels, the barrels containing 200 pounds each, and the half-barrels 100 pounds each,
of fish well packed, with a sufficient quantity of salt, and filled with strong brine; and shad so put
up shall be of three denominations, to wit: Shad" number one," to consist wholly of shall well saved,
free from rust or any defect, with the head and tail cut off and the backbone cut out, each barrel to
contain not more than 80 shad, and each half-barrel not more than 40. The second denomination shall
be shad "number two," to consist wholly of those well saved, trimmed, pickled, and prepared for
packing in the same manner as shad number one, each barrel to contain not more than 90 shad, and
each half-barrel not more than 45. The third denomination shall be shad" number three," to consist
of such as will not answer for either of the two former numbers, well saved, with the heads taken off.

. The legislature of Maine, in 1828, required that shad pickled in that State should
be branded as follows:

Those of the best quality, caught in the right season, to be most approved and free from damage,
having their tails cut off and backbones out, shall be branded" cargo mess"; those which remain after
the best have been selected, being sweet and free from taint, rust, or damage, with their backbones

. in and tails on, shall be branded" cargo No.1"; and there shall be a third quality, which shall
consist of the thinnest and poorest of those that are sweet and wholesome, which shall he branded
" cargo No.2.",

BRINE-SALTED SWORDFISH.

Most of the swordfish captured on the New England coast are sold fresh; yet
sometimes a glut in the market or the exigencies of the fishery make it desirable that
they be preserved in more permanent form, and pickling in brine is the process usually
adopted. In dressing, the swords are sawed off and discarded and the heads removed
with a large knife and saved for the oil factories. The fish is then split down the
belly and the viscera removed. The splitting is continued down to the tail and
around the back, the backbone removed, and the fins and tail cut off. The fish is
then cnt into pieces weighing 4 or 5 pounds each and placed in. butts with a heavy
sprinkling of salt, about 2~ bushels of Trapani salt being used to each 1,000 pounds
of fish. An~T time after 10 days or 2 weeks the fish are repacked in shipping
barrels-200 pounds to the barrel-with a small quantity of salt sprinkled among
them. The barrel is then filled with pickle and headed up.
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Because of its being so fat, the shrinkage of swordfish ill pickling is very great,
amounting sometimes to 30 per cent of the weight after it has been beheaded and
eviscerated. When the pickling is done on board vessel the fish are .placed with salt
in barrels in the same manner as in the butts, and are repacked ashore in order to
insure the proper weight in the barrel, a small quantity ofsaIt being added usually in
the repacking, or the fish may be repacked in the original pickle.

The market for the product exists principally in the interior of New England,
and especially in Connecticut, where ll;lany persons consider it more palatable than
salted mackerel. The wholesale price is generally about the same as for No.3 mack
erel, averaging from $6 to $8 per barrel.

A fair idea of the cost and profit in pickling swordfish ashore may be obtained
from the following figures, representing the handling of 4,043 pounds of pickled fish,
the shrinkage from dressing and pickling amounting to 1,787 pounds:

Swordfish (5;830 pounds, at It cents) .. $72.87
Salt. ...... ...... ..••.. ...... .... .... 3.07
Labor, cutting and pickling.... ..•.•. 5.84
Barrels, 15 at 25 cents................ 3.75
Half-barrels, 10 at 16 cents.... . 1. 60
Cartage, 15 barrels, at 7 cents... 1. 05·

. 10 half-barrels, at 3! cents... .35
Interest, wear and tear, and profit.. .. 44.87

133.40

Pickled swordfish:
15 barrels, at $6.50 $97.50
10 half-barrels, at $3.45. 34.50
43 pounds, at 3t cents.... .. .. . .. .. 1. 40

BRINE.SALTING FISH ON TH~ GREAT LAKES.

Large quantities of trout, whitefish, herring, pike, pickerel, saugers, suckers and
other species of Great Lakes fish, were formerly salted each year, but the increased
trade in fresh fish and the development of the frozen-flab business have resulted in a
large decrease in the product of salt fish. The most profitable disposition of fish on
.the Great Lakes is inthe fresh- fish markets, and when the supply is in excess of the
demand the surplus is generally frozen, the salters receiving only the surplus after
both' the fresh and frozen trades have been supplied, the fish that are salted being only
such as can not be sold with profit, either fresh or frozen. Many· of these fish are
salted immediately after removal from the nets; others are sent to the large ports
packed in ice for the fresh trade, but on a glut developing ill the market they are
saltedyand a small quantity consists of fish which have beeu frozen, but are finally
salted because of exigencies in the frozen-fish trade or because of fault in the freezing.
Frozen fish are not so satisfactory for pickling as are fresh fish, because of their great
tendency to rust, but they are equally good for .smoklng.

The methods of salting fish on the Great Lakes are essentially the same for the
various species, differing only slightly in the manner of splitting. They are laid open
fiat by splitting down the back or down the belly to the tail, or in case of eiscoes they
are split down the belly only sufficiently to remove the viscera, similar to the split
herring on the New England coast. The fish bring a higher price if split down the
back, and when salted directly from the. nets tbat is the usual method of dressing,
but many of the large ones have already been split down the belly to the vent in
dressing for the :fresh-fish trade, and in that case the splitting is continued down to
the tail, so that the fish may be laid out flat. Trout are generally split down the back
if salted by the fishermen, but most of those 011 the market are from the fresh-fish
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houses and consequently have been split down the belly, and the same is to some
extent true in regard to whitefish, but the proportion of salted whitefish split down the
back is greater than in case of trout. Blue pike, yellow pike, mullet, sheepshead,
perch, and carp are usually split down the back, even though prepared as surplus
from the fresh-fish trade,' since they are usually sold round in the fresh fish-markets.
Herring split down the belly to the vent sufficiently to remove the viscera are com
monly called ciscoes, but many herring are split down the back and sold under the
trade name of ~'family whitefish." The difference in value of fish when split down the
back and when split down the belly is shown in that species. Although the ciscoes
and the family whitefish are prepared from the same grade of fish, yet the latter
usually sells for about 50 cents per '100 pounds more than the ciscoes. It is much
easier and quicker to split herring for ciseoes than for family whitefish, 500 pounds
of ciscoes being readily split in one hour, whereas twice that length of time is required
for splitting an equal quantity of family whitefish. Not so many ciscoes are prepared
now as a few years ago, since the increased value of' the fish makes the better method
of cure profitable.

.On arrival at the salting house, if the fish have already been eviscerated, the
heads are cut off and the splitting continued down to the tail, so that the fish will lie
flat. In case the fish are round when received, they are beheaded and cut 'down the
back along the left side of the backbone, so as to lie flat, except in case of ciscoes, as
above noted, and the rough edges of the backbone are cut off. The flat edge of the
knife is run around the abdominal cavity to scrape away the blood, ete., and if the fish
are large, one or two horizontal deep cuts are made in the thick flesh of the back, The
fish are then thrown into a trough containing fresh water, where they soak for a few
minutes and are removed with a pew or fork and thrown on a draining and salting
table, three-fourths of the top of which consists of strips on edge, on which the fish lie
to drain, and the remaining one-fourth of the width is solid for holding the salt. After
draining a few moments, each fish is taken separately, laid back down on the salt
if large, and a quantity of salt spread evenly over the face, and the fish carefully
placed face up in a tight barrel. For protection from dust, etc., the top layer is placed
skin up. In salting small fish, one is taken in each hand and rubbed in the salt, as in
salting mackerel.

In case of ciscoes, the stomach cavities are scraped full of salt and closed and the
fish are thrown into the pickling barrel.

In order to avoid lacerating the flesh of the fish it is necessary to use fine salt,
either Syracuse or Warsaw being preferred: The former is a solar salt and weigh's
about 336 POl1ndR per barrel, and the latter, a pan salt, weighs about 290 pounds per
barrel, and the cost of each ranges from 90 cents to $1 per barrel, the Warsaw being
usually a few cents cheaper than the Syracuse. Cleveland salt is also used to some
extent in striking. Some salt is sprinkled in the bottom of the barrel and several
handfuls placed on top of the fish, and weights placed thereon to keep the fish down
in the pickle, these weights consisting usually of stones on top of boards. No brine
is added, the fish making their own pickle..The entire quantity of salt used for each
100 pounds of green fish ranges from 12 to 15 pounds, according to the size and
condition of the fish and the season. Fish that have been frozen do not reqnire so'
much salt as fresh fish, since they are somewhat drier and the texture is to some
extent disintegrated, permitting the salt to strike through the fish -more readily.
Within four or five days the fish are struck through, depending on the grade of salt,

, .
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size of the fish, and the temperature, and at any time thereafter they may be removed
and repacked. This 'should be done at the first convenient opportunity, for the longer
the fish remain in the pickling barrel or vat after being cured the darker they will be,
which detracts from their value. '

On-removal from the pickling barrel the fish are rinsed in the pickle to get rid of
the surplus salt and at once weighed and repacked in the shipping packages, which
consist almost entirely of half- barrels with capacity for 100 pounds. 'These are made
mostly in Sandusky, and cost from 40 to 45 cents each. The fish are carefully placed
face up, except the two top layers, which are placed with the skin side up as a protec
tion from the head of the barrel. Salt is sprinkled in the bottom of the barrel, at the
top, and at intervals among the layers of fish, about 8 pounds being used for each 100
pounds of fish. Syracuse salt No.2 is usually preferred for packing,-even though
Warsaw or Cleveland salt has been used in striking. When the package is full of
fish strong brine is poured in to fill the interstices between the fish. This brine is
made by permitting water to percolate through a box or tank, the lower part of which
is filled with some filtering substance, such as straw or plane shavings, and the upper
part filled with salt; or the filtering box may have It false bottom covered with burlap,
the salt resting above the burlap and the brine percolating through and remaining in
a tank below. In case the salting establishment is connected with an ice-and-salt
cold storage the surplus brine from the ice-and-salt receptacles may be used with
excellent result, this brine being permitted to flow from the receptacles into a large
filtering tank -sunk in the ground, from which it may be pumped as required. The
strength of the brine usually depends on the season of the year and the grade of fish
being packed. In the summer packing of whitefish or trout the brine -should be of
1000 salinometer test. But in October and November packing of herring, brine of even
600 test is frequently used, this being made by weakening stronger brine with fresh
water. This use of diluted or weak brine is satisfactory when the packer is assured
that the fish will be used before spring; but in packing fish for the general trade,
where' they may not be used until the following summer, the brine should not be
weaker than 950, and 100° test is much better.

When the package is filled with brine the top is coopered on and additional pickle
admitted through a hole in the head of the barrel by means of a funnel watering-pot, the
barrel being overfilled to permit the pickle to soak in. In a few hours a plug is driven
in the hole and the tightness of the head is tested by pressing on it in the center.

The decrease ill dressing fish ranges from 15 to 35 per cent of the round weight,
according to the species of&flh and the season of the year. The decrease is, least
in case of herring and blue~ke and is greatest with mullet and carp, but it varies
in different seasons of the year, according to the development of the ovaries. The
decrease in weight of Great Lakes fish in pickling ranges from 8 to 12 per cent of the
dressed weight, according to the fatness of the fish and the extent of the salting.
The decrease ill herring is about 9 per cent of the dressed weight,110 pounds of split
fish being necessary to make a 100-pound package of salted fish. Whitefish, being
fatter than herring, decrease more in weight in salting andconsequently are drier, the
salt absorbing the fat. Generally, in case of whitefish, trout, and herring, about 132
pounds of round fish are required for each 100 pounds of pickled fish. In brine
salting trout, 130 pounds round, 115 .pouuds from the ice, or 105 pounds from the
knife are required for each 100·pouml package.
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Aside from 'the first cost of the fish and the cost of plant, superintendence, etc.,
the expense in preparing pickled. Great Lakes tlshIa about the' same for the various
species and approximates 69 cents per package of 100 pounds, divided as follows:

Labor in dreasing and salting . $0.12
Salt in striking and packing ,.. .07
Labor in packing, coopering,ctc............ .08
Barrel........ .42

Whitefish are generally divided into three grades-e-Nos, 1, 2, and 3. In the first
class are placed all weighing 2 pounds and over; No.2 includes all weighing between
1 and 2, and No.3 includes all under 1 pound in weight.

Prior -to 1891·there was only one grade of trout, but it has since been cus
tomary to brand trout weighing 1~ pounds or more as No.1 and all under that
weight as No.2.

BRINE-SALTED HALIBUT FINS.

The strips of flesh attached to the inner bones of the dorsal and ventral fins of
the halibut are cut off in dressing these fish for use by the smokers, and are subse
quently pickled; but in case of the fresh-halibut trade the fins are not removed, but
are shipped with the fish. In dressing halibut for the smokehouses, the" feathers"
or "fly" of the fins are first cut away, then with the point of the fletching knife the.. \

skin is cut on each side of the fin about 2 inches from the edge, and by a sharp
stroke near the tail that end is separated, and catching hold 'thereof the whole fin
is pulled off, the two fins representing about 3 or 4 per cent of the weight of the
round halibut. They are placed in tiers in tight barrels, with salt sprinkled in the
bottom and over each layer, about 1 bushel of salt being used to each 200 pounds.
On being landed from the vessel the pickled fins are frequently repacked in half
barrels and other small packages, and they are used mostly as ship stores.

Several years ago pickled-halibut fins sold at $8 to $10 per barrel of 200 pounds,
but the price gradually decreased to about half that amount. In 1898 they sold at
about $8. This fluctuation is due to the fact that during the Iceland fishery a large
percentage of the halibut were too small to warrant saving the fins, and the demand
for ship stores being good, the market was not overstocked. When' the Iceland
fishery was abandoned for Bacalieu and other western banks the average size of the
fish caught was much increased, so that many more fins were salted. This, together
with a decreasing demand, greatly overstocked the market and ran the price down
very low, so that in 1897 and 1898 very few vessels save(l",the fins. The small product
resulted in equalizing the supply and demand, and in 1898 the price was advanced to
nearly its former standing.

MISCELLANEOUS BRINE-SALTING.

All along the coast of the United States a small local business is carried on in
pickling fish for use during the winter in the homes of fishermen and their neighbors.
Among the species thus prepared are bluefish, squetague or sea trout, channel bass,
croakers, perch, sheepshead, Spanish mackerel, striped bass, black bass, hogflsh, etc.
There is no uniform method of pickling, the. fish being dressed, salted, and packed
according to the fancies and convenience of the curers, and the product-rarely goes.
on the general market. In general, the fish are dressed by removing the head and
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viscera, and are split down the back or sometimes the belly, so as to lie out fiat.
They are next washed and soaked until the blood is removed and then covered with
salt and placed in barrels, first a sprinkling of salt and then a layer of fish, and so ou
until the barrel is filled. Then brine is poured in to fill the interstices and the barrel
is headed and coopered. •

In Europe a large variety of marine products are brlne-salted, most of them being
prepared from species of the herring family. The following descriptions apply to the
method of preparing a number of themr,

PRESSED SARDINES.

The "pressed sardines" of Sweden are prepared jn the following manner:
As soon as the sardines are caught they are thoroughly eviscerated, oleaased, and salted inlayers

in large vats, 65 pounds of salt being used to 100 pounds of fish, this salt being thoroughly sprinkled
between the layers of fish. Within two or three days brine forms and covers the fish, and there they
remain for one or two, and sometimes three months-the longer tho better. When ready for repacking,
the sardines are laid flat in the barrel with 'their tails pointing toward tlie center, while before they
were placed in layers. The barrelJs thus filled to within 4 inches of the top, and over the fish is
placed a sheet of paper, and upon that a thin board which is smaller than the opening of the barrel,
and lastly a wooden block which measures one-fifth the height of the barrel. By means of a screw the
wooden block and the fish underneath are slowly pressed down; then the block is removed and the
space filled with more sardines, until the barrel is overfull. A sheet of paper and another thin board
are put on the fish and pressed down like the first, when the barrel hoops are loosened, the cover
placed on, and the barrel tightly sealed.. The barrels are provided with small holes, so that the oil
and moisture ma;y run off. A barrel of 40 gallons eapaeity will hold from 3,000 to 8,000 pressed'
sardines.

SALTED PILOHARDS OR FUMADOES.

Somewhat similar to the above is the English process of preparing pilchards
.(0l1J,pea pilcka1'du8) in the form of fumadoes"" for the Italian m,arkets, which is thus
described in Holdsworth's Sea Fisheries:

The curing is the especial work of the women, who pack the pilchards in alternate layers of
coarse salt und fish on the stone floor of the curing house until the" bulle" has reached a height of 5
or 6 feet. Here the fish remain for a month, and the oil and brine draining from them are carried off
by gutters in the floor to a cistern. When the fish have been sufficiently salted, they are.washed and
packed in hogsheads, each layer of fish being placed with their heads outward and with a "rose" of
fish in the center. A circular piece of wood called. a "btlCkler," and rather smaller than tho head of
the cask, is then placed on tbe top of thll fish and strong but gradual pressure is applied by means of
a lever until the mass of fish is reduced.one-thlrd in bulk and a great quantity of oil squeezed from them.
This drains through the sides and bottom of the cask, the hoops of which are not at that time very
tightly driven, and is collected as before. The quantity of oil obtained from the pilchards depends on
the season, but at least,2 gallons ofoil are expected {loom each hogshead. It is principally used by the
leather-dressers. The cask is filled up three times before the pressing is finished, which is not until
after eight or nine days, and then the hogshead (50 gallons) of fish should weigh 4, cwt. gross. The
average number of fish packed in a hogshead is about 2,500. The pilchards oured at St. Ives in
the early part of the season are mostly taken by drift nets, but the seine fishery at a later period is
mainly depended on to provide the fish for exportation.

A large trade in pickled pilchards is carried on between Oornwall and the Italian
ports, according to Francis Day, the idea having originated at Mevagissey, as follows:

In. 1876 [La7ld and Wat,In', November 18, 1882], a fish-curer here found there was a demand in the
Mediterranean fish markets for bright salted pilchards. He first thought the matter out and then
cured several tons of pilchards by throwing them, with salt, into barrels, and allowing the brine to

------ -----------------
.. As may be inferred from the name, these fish were formerly smoked. William Borlase noted, in

n58, "fuming them being for many yearslaiduside."
F. C.B., 18\l8-3\l
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rise over them. After keeping them steeped for some weeks they were washed, packed, and pressed
into clean barrels, just as was formerly done to the old-fashioned fumadoes. On their being put on
the market it was at once seen they were the article wanted; for these fish, instead of having the
dirty y.ellow hue of the fumado, "had the desired bright and clean silvery color, hence they have been
in demand ever since. The fish-curer in question took out no patent rights, but allowed all to use his
discovery; so much so"that for some seasons past not less than 1,000 hogsheads of fish yearly have
been shipped for the Mediterranean from Mevagissey alone. The barrels first used have been super
seded by large steeping vats, one of which here will hold over 500,000 fish. Since the business in
question has been progressing, it has been discovered that the Spaniards cure sardines much aftcr
the same manner.

Pickled pilchards are not so well flavored as salted pilchards, or fumadoes, but
they will keep a much longer time, it being necessary to dispose of the latter within
a short time after curing.

ITALIAN SARDELS.

The method of preparing the celebrated and deliciously-flavored sardels of Italy
is as follows:

After the freshly caught sardels or anchovies (Eu[Jrauli8 enorasiohotus) have been well salted and
washed they are cleaned and the lower jawbone is removed and the fish strongly salted in a barrel
with 50 pounds of salt to 100 pounds of fish. There the fish remain for two or three months, when
they are removed and loosely packed in the market barrel or package, being resulted at the same time,
25 pounds of salt being used to each 100 pounds of fish. The barrel is set upright, and after three or

. four months the blood pickle is poured off through a bunghole. During this time the barrel is placed
in the sun, so that the pickle has become quite strong, and sometimes a little ocher is added to the
pickle to give it a dark-red color. The fish may then be used within It few weeks, but to acquire its
'best flavor about three years are required. .

GAHRFISCH OR FERMENTATION FISH.

In some of the districts of northern Sweden there is a unique method of preserving
fish, the prodnet being known as "gahrfisch" or fermentation fish. Various species are
used, but mostly the stromling or Swedish anchovy. The freshly caught anchovies,
after being dressed and thoroughly washed, are lightly salted and loosely packed
in tight wooden barrels. A blood pickle made from the dressings of the fish is then
poured over them until all the fish are covered, when the barrel is tightly sealed.
It is then placed where the sun's rays can reach it, and there it remains four or five
weeks, the fish undergoing fermentation. If this fermentation be too rapid the barrel.
is removed to a cooler place, and as soon as the fermeutation has taken place the
barrel is opened and its contents repacked in smaller packages, which must be kept
securely sealed, otherwise putrefaction quickly ensues. These fermentation fish are
eaten either raw or cooked, but the market is limited to northern Sweden. The odor
is very strong and excites a feeling of disgust among persons unaccustomed to eating
them, but when a taste for the fish has been acquired they are highly relished.

SAHLS'J.'ROM PROOESS OF BRINE· SALTING nrsn.

A method of pickling fish, intended especially for herring, was devised about
fifteen years ago by Oarl A. Sahlstrdm, and has been used to some extent in Norway
and Scotland. It is somewhat similar to the Roosen process of preserving fish fresh
by means of an antiseptic, and consists, first, in placing the dressed fish in a closed
cylinder, into which brine is introduced until the cylinder is full. Additional brine Is
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then forced into this cylinder under a pressure of from 60 to 100 pounds to the square
inch, thus forcing it into the tissues of the fish. The fish can be salted sufficiently to
suit the necessities of the market, and the operation requires a less number of hours
than the ordinary process requires weeks. The tissues are thoroughly permeated by
the preserving liquid and are quite incapable of supporting organisms of putrefaction.

PICKLING WITH VINEGAR AND SPICES.

Pickling with vinegar and spices is one of the ancient forms of preserving fishery
products, probably antedating even the pickling with salt. It was well known to the
Greeks and Romans, the latter applying it especially to preserving mullet, swordfish,
tunny, etc. The most costly spices were used, and the products frequently sold at
fabulous prices. At present comparatively few fish are preserved in this manner and
the business is done on a small scale. Many small herring are compounded' with
vinegar and spices and marketed as Russian sardines, and there is some importation
from Europe of herring somewhat similarly prepared, which are sold as Ohristiania
anchovies, marinated herring, ~piced herring, etc. A small business is done in pickling
eels, sturgeon, and one or two other species with vinegar; and oysters, clams, and
mussels are frequently put up with this antiseptic in glass jars, but the business is
of small extent.

RUSSIAN SARDINES.
,

The preparation of Russian sardines, or small pickled herring in vinegar and
spices, is of comparatively recent origin in this country, beiug first undertaken by Mr.
Henry Sellman in 1874, at about the time of the beginning of the Maine sardine
industry. The business, which is not very extensive, is carried on in connection with
the preparation of sardines on the coast of Maine. The fish used are similar to those
canned in oil, varying in length from 7 to 12 inches alive and from 5 to 9 inches when
dressed. As the herring are more valuable when canned they are so prepared when
practicable; but when more fish are received than the canneries can handle the
surplus is salted and prepared under the trade name, Russian sardines.

For many years previous to 1860 Russian sardines were prepared at various points
in Europe, and especially at Hamburg, Germany, and the trade extended to this
country. By 1870 the importation of this product into the United States amounted
to 50,000 kegs per annum, nearly all of which came from Hamburg. In consequence
of the blockading of the German ports in the early part of the Franco-German war
the importation was necessarily abandoned for a time,'and an effort was made to
supply the deficiency with a domestic product, with such good results that at present :
few foreign-prepared Russian sardines enter into the United States trade.

The present method of preparation is as follows:
As soon as praotioable after being removed from the water the fish 801'0 placed in strong brine

contained in suitable casks. lti is desirable that this be done while the fish are let alive, so as to
remove any possibility of putrefaction starting in. 'I'here they remain for about ten days, depending
on the size of the fish and state of the weather, or until thoroughly otruck. 'I'he fish are then
scaled, beheaded, eviscerated, and cleansed in clear water, after which they are placed on sieves or
other suitable reoeptaoles for draining. After draining for several hours the fish are spread upon
packing tables and assorted according to their size, each size being packed separately in kegs, 'fith
a mixture of certain preservatives combined with flavoring substances. The preservative substances
are vinegar, allspice, and chilo peppel', or their equivalents. The flavoring substances are sliced
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onions, bay leaves, horse-radish, cloves, ginger, coriander seed, and capers or their equivalents. When
all are used, the following (according to Mr. Henry Sellman) is about the usual proportion for every
120 pounds of fish: Vinegar, 2 gallons; allspice, It pounds; sliced onions, 4 pounds; sliced horse-radish,
2 pounds; bay leaves, 1 pound; cloves, t pound; ginger, t pound; chile pepper, t pound; coriander
seed, t pound; capers, 2t ounces.

The fish are packed in kegs of uniform size, containing about 7 pounds. A small quantity of
vinegar and a thin layer of the other ingredients are placed in the bottom of the,keg, and a layer of
fish, placed back upward, are put in and gently pressed down. Another small quantity of vinegar and
thin layer of the other ingredients are then put in and another layer of fish, and so on until the keg
is full, when a small quantity of vinegar is poured over the whole and the keg headed up. In order
that the fish may be well flavored they should be prepared some days before being placed on the
market. This length of time varies, according to the temperature, from about four days in summer to
three or four weeks in winter. When properly prepared the fish will readily keep a year or longer

, without spoiling.

The preparation of herring in this manner was begun at Eastport, Maine, in 1874,
and since then has been confined to the eastern portion of that State. Later it was
found convenient to simply salt and dress the herring at Eastport and ship them in
barrels to New York City dealers, who pack them in kegs for the market,and this is
the way in which the business is generally conducted at present.

The fish are either shipped in the barrel in which they are being salted, or, as is
• more commonly the case, they are packed in shipping barrels after being dressed. In

packing, each layer of fish is sprinkled with dry salt. On arrival in New York City
they are subjected to the same treatment described above. The quantity of Russian
sardines prepared annually in this country amounts to about 60,000 7·pound kegs,
worth about $27,000.

The following is a popular method of preparing these herring on the shores of the
Baltic Sea in Norway: .

The fish are placed in vinegar weakened by the addition of 25 pOl' cent of water, and to which
a particle of salt has been added. In this bath the fish remain for about 24 hours, when they are
removed and the vinegar drained off. Some persons place the fish for 12 hours in vinegar which has
not been weakened with water, the important point being that they must be taken out before the
skin becomes flabby: The fish are then carefully packed in kegs or jars with the following preserva
tives and spices, the quantities given being sufficient for 80 herring: Fine salt, 1 pound; powdered
sugar or sometimes brown sugar, 1 pound; black pepper, t ounce; bay leaves, t ounce; saltpeter, t
ounce; sandal, i ounce; cloves, t ounce; ginger, t ounce; Spanish hops, t ounce. Others use the
following spices: Salt, 1 pound; sugar, t pound; allepice, 1 ounce; pepper, 1 ounce; cloves, t ounce;
Spanish hops, t ounce. In this mixture the herring should be left for at least two months before
using, and if the brine should leak off, additional brine made of Liineburg Salt should be added; and
'under favorable conditions the product will keep for years.

CHRISTIANIA. .ANCHOVIES, ETC.

In the preparation of Christiania anchovies many methods and flavoring ingredi
ents are used, depending on the skill and ideas of the curer and the markets for
which the preparation is intended. The following is one of the most popular processes:

The fresh sprat or anchovies are immersed in brine for 12 or 18 hours, 15 pounds of Liverpool
salt being used for each 100 pounds of fish. On removal, the fish are drained in a sieve and then
loosely packed in a barrel, with the following ingredients, which have previously been finely crushed
and well mixed: 4 pounds of Liineburg salt, 6 units of pepper, 6 units of sugar, 6 units of English
spices, 1 unit of cloves, 1 unit of nutmeg, and 1 unit of Spanish pepper. The anchovies remain

, saturated with these Ingredients for 2 weeks, when they are repacked tightly in kegs or barrels,
being carefully arranged in layers, with the backs downward. A quantity of the ingredients above
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mentioned is sprinkled over each layer, with the addition Qf a few cut bay leaves or cherry leaves.
At the bottom and the top of the package is placed two whole bay leaves, but before the top leaves
are laid on, brine is poured over the fish. The barrels or kegs are then coopered and rotated daily
for the first few days, and after that every other day for two or three weeks.

The foll!,wing process is also used to some extent:
The fish are salted for 24 hours and next immersed in sweetened water, 20 parts of water to 1

part of sugar being used. The fish are then packed with a mixture of Llineburg salt with 90 units
or parts of allspice, 60 units of' pulverized sugar, 19 units of whole' peppers, 15 units of cloves, an
equal quantity of nutmeg or mace anl:. of hops (Origanum CI'etiCltm), and some bay leaves.

The following is a choice method of preparing "Matjeshering" in Germany:
Fresh full herring, both spawners and molters, arc well washed, and the gills, stomach, and

intestines are removed in such a way as not to necessitate cutting the throat or abdomen, this being
accomplished by pulling them through the gill flap. The fish are next immersed for 12 or 18 hours in
a 7 per cent solution of white-wine vinegar, from which they must be removed before the skin becomes
flabby and be wiped dry and covered with a preparation composed of 2 pounds of salt, 1 pound of
powdered sugar, and a small quantity of saltpeter, this quantity being sufficient for 75 herring. The
fish are then packed in a barrel as upright as possible, in layers, with a sprinkling of' salt over each.
The following day the fish arc returned with the original brine to the barrel, which is sealed. When
there is not sufficient brine to fill the barrel, additional should be made of' 1 part of the above
mixture and 4 parts of water which hus been boiled.

Spiced herring (Gewurzhering) are prepared in Germany in the manner above
described, with the addition of spices mixed with the salt. The spices commonly used
consist of 1 "part of Spanish pepper,5 parts of white pepper,4 parts of cloves,2~

parts of ginger, an equal quantity of mustard, and a particle of mace and of Spanish
marjoram, with a few bay leaves scattered between the layers.

PICKLED STURGEON.

In the early history of New England pickled sturgeon was an article of home
traffic, and considerable quantities of it were exported to the West Indies. During
the early half of the present century comparatively little use was made of sturgeon,
either fresh or otherwise, but since 1860 there has developed a considerable demand
for the flesh, especially when smoked.

A small quantity of sturgeon is brine-salted along the Southern coast and on the
Great Lakes in the manner described for swordfish, but the smokers take nearly all
the surplus from the fresh-fish market.

It is probable that the pickled sturgeon referred to in the early New England
.history was prepared in practically the same manner as is still in vogue among the
Germans in the West, i. e., by boiling the meat and preserving it in weak vinegar
flavored with suitable spices.

In 1629 Governor Endicott, of the Massachusetts Colony, was "ordered to send
home to the company in London two or three hundred firkins of sturgeon and other
fish"; and by 1633 a considerable export trade existed in pickled sturgeon, most of
which were caught in the Merrimac River. An early description of the town of
Newburyport, Mass., says: "At the mouth of the river stands Newbury, pleasantly
situated, where abundance of sturgeon are taken, and pickled after the manner
used in the Baltiok." The Indians called that river Monoinack, signifying sturgeon.
In 1656, "a keg of sturgeon, ten shillings," was among the charges for entertaining au
ecclesiastical council at Salisbury.
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In 1680 the court licensed Thomas Rogers "to make sturgeon, provided he shall
present the court a bowl of good sturgeon every Michaelmas court." The business
was quite extensively carried on along the Merrimac River as late as 1733, and quite
a large trade was established with England and the West Indies. They sold for 10
or 12 shillings per keg, and one sale is recorded of "15 kegs of sturgeon for a small
cask of rum and a cask of molasses."

The general court of Massachusetts, at Boston May 7, 1673, was petitioned by
William Thomas for protection in putting up sturgeon. .The petitioner stated:

After sundry experiments and travels into forreigne countries upon great.expense to his estate
hath through ye blessing of God upon his industry therein, attained' unto the act of boy ling and
pickling of sturgeon by means whereof it is a commodity not only in this country but in England
and other parts for transportation and purposes of traffic for the procuring of goods more useful and
needful to this country. (Massachuspste Maritime Manuscripts, II, p. 3.)

At the same session of the general court the following law was enacted:
Forasmuch as sundry unskilfull persons have of late yeares taken upon them to boyle, pickle,

& sell sturgeon for transportation, of which sundry keggs & other caske have prooved corrupt &
wholly unserviceable, to the disappointment & damage of sundry merchants & others, as also to the
debasement of that comodity, & reproach of the country, wch, if duely ordered, might be beneficiall
to the inhabitants for transportation & otherwise, it is therefore ordered & enacted by the authority
of this Court, and be it hereby ordered & enacted, that no person whatsoever shall henceforth boyle,
pickle, or packe up any sturgeon for sale in this jurisdiction but such as shall be licensed thereunto
by the County Court where such persons inhabit, on poenalty of forfeiture thereof, oue halfe to the
informer, and the other halfe to the county. And to the end there may be no fraud or abuse in the said
comodity, every such licensed person shall brand marke all caske wherein it is packed wth the letters
of his name; and that there be searchers appointed & sworue to view all sturgeon made heere, or
imported, before it be sold or in kinde passed away, who shall sett their marke on such as they finde
sound & sufficient in all respects, both as to the quallity of the sturgeon & gage of the caskej and
that only such so marked as above shall be exported, on penalty of forfeiture of the whole value
thereof; ffor whose care & labour the sturgeon boyler or importer shall pay, for the veiwing & heading
thereof, after three shillings fower pence per score for all kegs & firldns, from time to time. And if
any shall counterfeit the sturgeon boylers or packers marke, they or he shall forfeit five pounds to the
country for every such defect. And it is referred to the respective County Courts to lloense able &
fitt persons to boyle & pickle sturgeon for sale, as likewise to appoint searchers to view & marke the
same as aforesaid. (Records of Massachusetts, vol. IV, part II, page 553.)

PICKLED EELS.

Notwithstanding the abundance of eels in the United States, comparatively few
are marketed except in a fresh condition, and even the demand in the fresh-fish
markets is rather small in many localities, owing to their snake-like appearance. In
New York City and a few other points some are pickled, and at various places they
are smoked toa small extent. In Europe there are a number of valuable eel fisheries,
the most celebrated of which is that of Commachio, near Venice, where pickled eels
are prepared in large quantities, as follows:

The fresh eels are dressed and well cleansed with a brush; they are placed in saIt brine for 2 or
3 hours, and on removal are dried thoroughly with a towel, cut in pieces of suitable length, immersed
in Provence oil, and cooked in a frying pan. On the cooking being completed, the eels are removed
from fhe oil and allowed to cool upon blotting paper, and to the oil in the pan are added some white
peppercorns, whole mace, bay leaves and lemon, and a quantity of weakened vinegar, this mixture
being cooked for 15 or 20 minutes. The pieces of eel are laid in glass jars or stone jugs, and over
them is poured the above mixture after it has cooled, the quantity of which must be sufficient to
cover all the pieces and half an inch more. The jars are then carefully sealed and put away in a
cool place.
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Another method of pickling eels is the following:

The dressed eels are sprinkled with salt, which is soon rubbed or wiped off; then the eels, cut in
pieces of suitable length, are spread with butter and broiled brown upon a gridiron. The pieces are
next placed irrsuitable receptacles, such as jars, kegs, etc., and among them is spread a mixture of
bay leaves, whole cloves, pepper, English spices, and a little mace. A weight is placed on the eels to
keep them compressed and the receptacle covered. After 24 hours the weight is removed, vinegar
added to cover the pieces, and the receptacle tightly sealed. '

PICKLED 'SALMON, ETC.

The following description of an old method of pickling- salmon, in use in northern
Europe to some extent atthe present time, is from "A treatise on fishing for herrings,
cod, and salmon, and of curing and preserving them," published in Dublin in 1800: .

As soon as the salmon is caught they cut off the jowl, which they split into two parts, and cut
the rest of it (as far down as below the anus) into pleoes about 3 inches thick. The tail may be left
long at pleasure. All these pieces are put into a large vessel full of fresh water, in which they are
washed with care; the water is changed three times, so as to take out all the blood. Each piece is
fastened separately to small laths, to prevent their touching one another. They then boil, apart, as
much water as may serve to cover all the fish, to which they add two bottles of Rhenish wine, a bottle
of good vinegar, some mace, cloves, pepper in grain, or long Portuguese pepper, coriander seed,
thyme, leaves of laurel, a clove of garlic, and more or less salt, according as they intend that the
salmon should keep for a longer or shorter time. When this water boils they put the pieces of salmon
into it, placing the jowls uppermost, as they boil sooner than the rest, and when the whole is boiled
they take it out; and lct it drip on a linen cloth. When the water has cooled they pass it through a
searce, or sieve; then they put the salmon, in pieces, into au earthen jar or pot, upon a bed of leaves
of laurel, and throw between the pieces a little salt and some slices of lemon. They then pour upon
it the sauce in which the salmon was boiled, until it is quite covered, and fill up the vessel with the
jowls and tails; after which they pour good oil upon it and close the vessel. Salmon prepared in this
manner will keep a considerable time.

Among the proprietary compositions for preserving fish in vinegar, spices, eto.,
was one patented «< in 1881 by Paul Brick, of Cape Elizabeth, Me. This method was
iutended particularly for mackerel, but it is claimed to be equally applicable to other
species of fresh fish. Brick's process is as follows':

The fish after being scaled and dressed are cut into pieces of about 2 inches in length, cleansed
and placed for about 12 hours in a cold sauce of pickle made of 1 gallon of strong cider vinegar,
one-half ounce of green parsley, cight bay leaves, 4 ounces of onions, one-half pound of salt, and 1 ounce
of the following spices mixed in equal parts: Mustard seed, cloves, allspice, mace, cinnamon, and
pepper. At the end of 12 hours the fish are removed from this pickle and placed in air-tight pots or jars
with another sauce or piokle composed of similar ingredients to the first and in the same proportion,
and to which have been added 1 gill of capers, a half-pint of olive oil, 1 gill of Worcester sauce,
2 lemons, and a small quantity of extract of anchovy, and allowed to simmer for 5 or 6 hours at a tem
perature of about 1400 F., when the jars are sealed.

From Bayerisohe Fisoherei.Zeitung, No. 30, Munich, 1885,' is taken the following
method of pickling fish, applicable to sturgeon, salmon, and other large species:

The fish is cut into pieces, strongly salted down, fried rather quickly in butter and oil, then laid
upon a plate, each piece by itself. Before the pieces have cooled off they are put in layers in a
porcelain or glass vessel, with some "tan liquor" (beize), This covers all the pieces. To 1 kilo of
fish a sauce is made from 3 deoa of the finest olive oil and finely sliced onions. This is cooked until
the onions turn yellow. To this is then added heated strong vinegar, whole spices (white pepper,
cloves, and Jamaioa pepper), a few bay leaves, and shalot, All this is cooked together and then put
away to 0001. Enough vinegar is used to make sufficient pickle and also to cover well the pieces of

* See Letters Patent No. 241187, dated May 10, 1881.
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fish. The vessel has either a tight cover or it is ti~d up with paper. When some of the pieces are
taken out aud there is not enough "tan liquor" in the vessel to cover the remaining pieces, either
some more of this liquor is added or a sufficient amount of vinegar is used.

With a view' to softening the bones of small pickled fish so that they may be freely
masticated, a method was introduced about thirty years ago in which the dressed fish
are placed in a suitable receptacle with a mixture of vinegar, salt, cloves, and cayenne
pepper, The receptacle is then closed and the' contents subjected to a temperature
of about 1700 F. for 24 hours." The acid of the vinegar neutralizes or dissolves the
phosphate of lime and the heat serves to reduce the coherence of the particles of
animal matter contained ill the bones, 1:10 that the latter may be masticated and swal
lowed without inconvenience. This process was used to a limited extent only and is
no longer in vogue.

PIOKLED OYSTERS.

In pickling oysters, clams, mussels,' ete., the mollusks are usually cooked a short
period either before or after removal from the shell, cooled, and placed ill glass jars or
other receptacles with vinegar, spices, etc., according to the.ideas of the preparer•

.A. generation or two ago large quantities of pickled oysters were put up for use in
and about New York City, the consumption being especially large during the Christ
mas holidays; but their popularity has greatly decreased, and during recent years
probably not over 50,000 have been pickled annually, mostly in New York City, to fill
special orders. The choicest oysters are generally used. The process is as follows:

The raw oysters are removed from the shells in the usual manner, as much as praoticable of the
liquor being saved. The oysters, with their liquor, are boiled in an open kettle for 5 to SO minutes,
according to the length of time thatwiIl elapse before they are to be used. It is important that the
boiling be reduced as much as practicable for good keeping, since the longer they are boiled the
smaller and harder they become and the more difficult to flavor. When boiled sufficiently the oysters
and liquor are separated, the former spread on shelves to cool and the latter strained and mixed with
sufficient vinegar to impart the flavor desired, to which may be added mace, lemon, and other flavoring
ingredients, ifdesired. When both the oytlters and liqnor are quite cool, they are combined and seaied
up in glass jars or other suitable receptacles and stored in a cool place. If the cooling of the oysters
and liquor after boiling be not done separately, the oysters become soft and disintegrate, affecting both
the appearance and keeping qualities.

An objection to the above method of pickling is that when the oysters are cooked.
they become shriveled and somewhat unsightly, and if merely scalded the vinegar
soon acts npon the tissues, rendering them soft and equally unsightly.

In 1879 the following process of preparing "jellied oysters" was patentedt by
Katherine L. Jewell, of New York:

A quantity 'of freshly opened oysters are slightly cooked so as to plump them. They are immedi
ately placed in the vessel in which they are to be marketed and covered with a liquid prepared in the
following manner: A suitable quantity of oyster liquor containing a few fresh oysters is boiled until
the liquor is so fariuspissated as to form a jelly (solidify) when cooled. This liquor is strained and
while warm is mixed with ~ts weight of heated vinegar, to which spices are added to suit the taste.
This liquor is poured over the plumped oysters so as to cover them, and it will, when cooled, form a
jelly sufficiently firm to support the oysters and form with them a semisolid mass impervious to air.

The small oyster crabs (Pinnotheres ostreum) found at times in the oysters are
sometimes pickled at Chesapeake ports in a manner similar to that applied to oysters,
bnt they are so scarce and the price for them fresh is so high that the quantity pickled
is very small.

"Letters Patent No. 7WS5, November 5, 1867. t Letters Patent No. 215628,.May 20, 1879.
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PICKLED CLAMS, MUSSELS, SCALLOPS, ETC.

The process of pickling clams, mussels, and scallops is quita uimilar to that
employed in preserving oysters, differing principally in the manner of removal from
the shell and in cooking. The trade in these products is very limited and is centered
'about New York City. •

Clams or quahogs are generally steamed in the shell, a basketful being placed in
the steam box at a time, where they remain for 10 to 30 minutes, according to the time
for which they are to be kept. On removal the clams and liquor are cooled separately,
the latter being first strained and flavored with vinegar, lemon, mace, etc., and then
combined and sealed up in suitable receptacles. The object in steaming the clams is
to avoid cutting and bruising the meats, which would result if they were opened raw.

The shells of mussels are usually covered with dirt; which should be thoroughly
rinsed off. The mollusks are'then generally scalded in brackish water in the shell for
10 or 15 minutes and on removal therefrom the dark filament or beard is pulled off,
when the meats and liquor are cooled separately and treated similarly to the process
of pickling oysters or clams, the flavoring ingredients being selected according to the
individual fancies, but consisting usually of mace and cloves in addition to vinegar.

The quantity of ingredients suitable for 100 mussels is about a pint of white
vinegar, an ounce of mixed cloves and allspice, with a large red pepper and a few
blades of mace. These should be boiled with the liquor from the mussels, and when
cooled the whole is poured over the meats. The quantity of vinegar used is small,
only sufficient for flavoring. While almost any vinegar might be used, white wine
or cider vinegar is preferred. Pickled mussels should' be kept in a cool; dark place,

- for if not well excluded from the light they will turn dark.

PICKLED LonSi'ERS.

When a lobster dealer is overstocked with boiled lobsters or with lobsters so
weak that they must be boiled to save them, or less frequently when a fisherman
desires to dispose of short lobsters caught contrary to local regulations, the usual
method is to pickle them. For this purpose the live lobsters are first boiled and the
meats extracted,100 pounds of round lobsters yielding' about 25 pounds of meat. The
meat in the tail and the large 'part of the claw is the only portion used, that in
the knuckle being discarded, since the quantity is so small that it does not pay for the
work of removing it. One man can usually pick out 100 pounds of meat in three
hours. The meat is immersed in vinegar for two or three days, then replaced in
fresh vinegar and placed in suitable packages, which are usually glass jars with cork
stoppers when prepared by the dealers, and barrels, kegs, or stone jars when the'
pickling is doue by the fishermen. White-wine vinegar is preferred to cider vinegar,
since the latter has a tendency to make the meat dark, and the vinegar may be weak.
ened to suit the taste desired unless it is proposed to keep the lobsters a long time.
If carefully protected in tight packages, the pickled meat will keep several months
under ordinary conditions. It sells for about 12 or 15 cents pel' pound, representing
an equivalent of 2 or 3 cents per pound for the live, lobsters.
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PRESERVATION OF FISHERY PRODUCTS BY SMOKING.

Fish and otherfood products have beenpreserved by smokingfrom time immemorial.
The process was well known in Europe during the fourteenth century, and it appears
to be used by savage tribes of many different localities. It consists in exposing the
articles. fresh or, as is more frequeutlythe case, slightly salted, to the action of smoke
produced by smoldering wood, bark, or sawdust. Its efficiency depends upon the
drying as well as the action upou the texture of the fish of the pyroligneous acid pro
duced by the smoldering, which at the same time imparts an agreeable flavor to the
product. Smoking is practiced to some extent by nearly all nations, especially in
curing oily species of fish, such as herring, haddock, halibut, salmon, etc.

In the United States smoked fish are cured either round, eviscerated, split and
beheaded, or cut into small pieces with or without the skin removed, according to the
species. Small sea. herring, cured as hard herring, and biickling, alewives, fresh
mackerel, etc., are usually not dressed at all; bloater herring, lake herring, eels, salt
mackerel, flounders, etc., are usually split-down the belly to the vent and eviscerated;
salmon and haddock are usually split so as to layout flat like dried codfish, and
halibut, sturgeon, and sometimes catfish, are cut up into small pieces before smoking.

After being dressed the fish are at once struck with salt, the length of the salting
differing according to the species being prepared, but ranging from an hour or two
to a week or more, and in case of halibut, salmon, mackerel, etc., they may be smoked
after being salted a year or two, the excess of salt being removed by soaking in water.
On removal fromthe pickle the fish are cleansed and attached to smoking.sticks and
after drying for a few hours are placed in the smokehouse, or, in case of halibut, they
may be dried on cod flakes for a day or so and then strung on sticks and placed in the
smokehouse. All fish cure better and present a neater appearance when .cured, if
dried in the open air a few hours before being placed in the smokehouse.

Both cold-smoking and hot-smoking are employed, the resuitof these two proe
esses being quite different. In the former, the fish are suspended at a distance from
the fire and smoked at a temperature less than 80° F.; in the latter process the fish
are partly or entirely cooked while smoking, being hung near the fire. In cold-smoking
the expo~ure may be only a few hours, as in the case of salmon, or it may. continue
for weeks, as in curing hard herring, the length of exposure depending on the article
prepared and the time that will probably elapse before it is consumed, whereas
hot-smoking is always completed within a .few hours, usually within three or four.
Cold-smoking is used principally in the United States, England, Norway, Bolland,
Russia, and Scotland. It is applied to herring, alewives, halibut, haddock, salmon,
salt mackerel, flounders, butter-fish, etc. In Germany and Sweden hot-smoking is the
more important, but it is not extensively employed in the United States, being confined
mainly to New York, Chicago, Milwaukee, and other centers of foreign population,
the species so treated being sturgeon, lake herring, whitefish, eels, catfish, fresh
mackerel, etc.
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The style of the smokehouse depends on the particular product for which it is
intended. The large houses used for smoking herring, halibut, and Finnan haddie
are described in the paragraphs relating to the preparation of those respective
products. The houses for smoking sturgeon, lake herring, eels, ete., are generally
much smaller. Three or four smoking chambers are usually ranged side by side and
are commonly built of brick with 8-inch walls with a ceiling of tin or zinc. The
height ranges' from 6 to 14 feet, inside measurement, the width 3~ to 5 feet, and
the depth or length 6 to 12 feet. In .most cases provision is made for smoking
only three rows of fish, the lowest of which is from 32- to 62- feet above the floor,
and the others at intervals of 13 to 18 inches above that, the uppermost one being
from 8 to 18 inches below the ceiling, so that the fish will be removed somewhat
from the body of hot air which accumulates at the top. In the ceiling there are
eight or ten small holes, an inch or so in diameter, leading to the flue or chimney.

Most of the houses are of the larger size above given, and when smaller sizes are
used it is sometimes necessary to protect the fish frOID the heat, or they are liable to
become too bot. This may be done by placing two small stands of bricks, about 14
inches high, on the floor and building the fire between these, and when necessary to
protect the fish from the heat a metallic pan is placed over the fire, the ends resting
on the brick piles. In places where the smoking is of small extent the houses are
generally cheaply constructed, and some curers do their smoking in an old dry-goods
box, the .top of which is covered with boards, mats, or sacking. The fish are placed
on sticks, and these are placed crosswise inside the box. This is suitable only for
hot-smoking, and to adapt the box to cold-smoking the smoke is admitted to the box
at its lower end through a trough or channel of boards. Years ago the old-fashioned
open kitchen chimneys were used for hot-smolring by arranging the sticks of fish 3
or 4 feet above the fireplace. This form of chimney is being gradually discarded, but
a few are still used in smoking fish for home consumption.

The hogshead smokehouses used in a few localities for hot-smoking sturgeon,
eels, herring, etc., are quickly and cheaply constructed and well adapted to the pur
pose. An old sugar or molasses hogshead, with the head removed, is placed on end on
the ground, 2 or 3 bushels of earth being first removed so as to form a pit for the
fire. For convenience in placing the fuel and in making the fire, 12 or 14 inches of the
lower end of one or two of the staves are removed. Across the top of the hogshead
in the middle is an iron rod or a piece of old gas-plpe, on which rests one end of the
smokestdeks containing the fish, the other end of the sticks resting on the chime of the
hogshead. After the fires are built and the fish placed in the hog-shead, the latter is
covered with old sacking, such as discarded salt sacks, to confine the smoke. The
capacity of each of these hogshead smokehouses is 200 pounds of fish at one time.
They are intended especially for hot-smoking, and a mixture of oak and hickory wood
is used for fuel. Usually two or three hogsheads are ranged side by side, and for pro
tection against the weather they should be inclosed within a shed or house.

The foreign smokehouses are quite similar to our own. The following is a descrip
tion of two, the :first being situated at Masnedsnnd, and the other on the island of
Bornholm, in Denmark:

The oven, with the fireplace below, is 6 feet broad, 5tfeet high, and 3 feet deep. In front there
are iron doors. There is room in the oven for three rows of polee ; the distance from the fire to the
lowest row is 3t feet, and the distance between the rows 14 inches. At the top the oven can be closed
by a lid, which opens outside, toward the back wall of the chimney. The ohimney projeots about a
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foot beyond the frout of the oven, and therefore forms an opening for the escape of the superfluous
smoke. The oven is about 6 feet high, and grows narrower toward the top, which is about 1 foot in
diameter. The chimney.is held together by a strong iron bar. When the fish have been dried in the
air, smoking may be done on all three irons, therefore in three rows. The lid at the top is then kept
closed. If, however, the oven is to be used for drying, the two upper rows are used for this purpose,
and in that case the lid must remain open, and the opening is covered by bags or pieces of board.
Gradually, as the two lower rows have been smoked, the two upper ones are put a row farther down,
and a new row is hung on the upper iron. . .

A larger smokehouse in Svanike, on the island of Bornholm, is about 18 yards square and 4 yards
high, while the chimney is 6 feet high and 4 feet broad. There are seven smoke rooms, or ovens, for
hot-smoking, and one for cold-smoking. The herring are hung in pairs over poles 3 feet long, one
herring's head being stuck through the gills of the other and coming out at the mouth. Ifnecessary,
a thin stick of wood serves as a skewer. On each pole about 40 herring can be hung, which must not
touch each other. The poles are arranged crosswise over square frames, 3 feet broad and 7 feet long,
which are run into the oven on ledges. Each frame contains 26 poles, and about 1,040 herring can be
smoked in it at the same time. The entire smokehouse can contain 22,400 herring, which are smoked
by the hot method. The lowest frame is about 3 feet above the fireplace. In the cold-smoke chimney
about 12,000 herring can be smoked. •

A few smokehouses, which are devoted principally to smoking river herring or
alewives, are constructed with the fire-box outside of the house containing the fish, to
avoid heating or burning the fish and to more carefully regulate the smoking. One of
these is constructed as follows:

A foundation is made of brick, 9 feet square, 2 feet deep, and 12 inches thick, on which rest
brick walls 8 inches thick and 15 feet high on the rear or furnace side, 'and 16 feet on the front or
entrance side, giving the roof a pitch of one foot in eight. About 9 feet from the floor there is set
into the walls, on the inside, a ledge of iron, on the front as well as on the rear wall, on which rest
pieces of scantling for holding the herring sticks. These are followed by other ledges 12 inches
apart until within a few Inches of the top of the rear wall. The house is ventilated by a door in the
roof, 12 by 15 inches in area, which may be opened or closed by means of a long rod. The furnaces are
constructed in the rear of, and adjacent to, the smokehouse, and are 3 feet high, the end and di vision
wallS 4t inches thick, the four grates 20 inches wide and 28inches deep, and the doors of cast iron 11 by
12 inches in area. The smoke generated passes into four inclined flues, 8 inches square, connecting with
the smoke or fish room. These smoke flues are 6 feet long and project two-thirds across the width of
the house. In the top of each there are two openings which may be stopped with caps when but
little smoke is needed, or each may be covered with a smoke spreader, which consists of a circular
piece of tin or iron supported by wires attached to a rim made to fit the openings, and is 12 or 15
inches in diameter and set about 18 inches above the tin to which it is attached. In such a building
5,000 river herring may be smoked in 3 days.

The material which is used for producing the smoke consists of some hard wood
or hard-wood sawdust. Oak or hickory mixed with sawdust is the most common
in this country, but a variety of other woods are used, depending on the facilities for
obtaining it as well as its suitableness for the purpose. In the extensive herring
smokehouses at Eastport, Maine, white birch is generally preferred, but .driftwood
which has been soaked with salt water is used to a considerable extent. At Gloucester
and Boston ship carpenter's chips of oak or oak edgings, with sawdust to smother the
flames, are used principally. In New York City mahogany and cedar sawdust are
used extensively, and at Buffalo maple wood is used exclusively, At Sandusky and
Detroit the smokers use hickory wood and sawdust. Shavings and sawdust of pine
wood are not very desirable;' as they are apt to impart a resinous flavor to the fish.
Dry chips of oak are used in Holland, and when those are not readily obtained, poplar,
birch, or ash are used. In Denmark the fuel used is alder wood slightly moistened
so as to make more smoke, and oak and beech sawdust is used to keep the flames
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down when they blaze up too high. The smokehouse should always be warm and
dry before the fish are put ill, as the development of steam is apt to injure the fish.
Even when using the same kind of wood, the length of time required to smoke an
article of uniform grade depends largely on the condition of the weather, much
longer time being required wheu the weather is sultry than when it is clear and windy.

The length of time that smoked fish will keep depends on the extent of the salt
ing and smoking, and on temperature conditions. Hard herring will keep for a year
or more; smoked halibut and haddock will keep only a few weeks, and those products
smoked only a few hours are not likely to keep more than a week or so. If the
weather be coldand dry, smoked fish keep very much longer than when it is sultry.
Some curers, especially halibut smokers, prevent a liability to mold by sprinkling a
small quantity of fine dry salt over the fish after smoking; others use compositions of
boracic acid, salicylic acid, and other antiseptics sold under various trade names, but
the best preventive is to keep the fish in a coo], dry place and dispose of them as

. soon as practicable after smoking.
Not content with the somewhat slow process of smoking, some dealers have intro

duced methods by which they reduce its extent, or else do away with it altogether,
thus saving in time and in loss of weight of fish. .Their process consists in coating
the fish with a form or composition of pyroligneous acid to impart a smoked flavor,
and a coloring substance to give the fish the appearance of having been smoked. It
is gratifying- to know that these devices have not been favorably received in the
United States. .

For the purpose of preparing a choice product especially for exportation to warm
climates, the following process «< of treating smoked fish has been introduced, but as yet
its application in this conntry is of small extent:

The fish, after being smoked, are cooled off and placed in layers in wooden barrels. Between
each layer of fish a layer of dry salt is placed in a quantity of about 6 pounds of salt to 100 pounds
of fish. The barrels, after having been filled, are kept in a cool place until the fish have become
completely hard in consequence of the salt combining with the natural fat of the fish. This process
of hardening must take place through the whole body of each fish, and can be ascertained by pressing
the fish with the finger, which must leave no recess or impression whatever on the surface of the fish.
After the process of hardening has taken place, which will be, according to the sort and size of fish,
from within 3 to 15 days, the barrels are filled up with brine and then closed by a cover fitting tightly.
The preparation of the brine must be executed carefully in the following manner: Filtered water is
boiled with salt to a saturated solution, which latter is allowed to cool off, after whieh it is skimmed
and drawn off as far. as it appears fully clear and pure. If the brine is not carefully prepared, as
above stated, the flsh wiII not keep for so long a time, which wiII likewise not be the case if the
process of hardening, before descr-ibed, has not completely taken place. Fish prepared in the mode
described wiII keep for many months and can be sent to hot climates without danger of spoiling.
For making such preserved fish eatable it must be taken from tbe barrel and placed in fresh water to
remove its rigidness. This wiII, according to the size of fish, take place within from 8 to 8 hours,
when the salt will be sufficiently removed from the fat. 'I'he fish is then dried .in the open air and
will now fully resemble newly smoked fish. By first taking the fish in their natural condition and
smoking them the juices are retained and the fat of the fish is brought to such condition that the salt
when applied will readily combine with it and make the ftsh perfectly hard and solid, especially on
the exterior. After the fish are thus smoked and hardened with salt they are brought to a condition
in which brine will simply preserve and protect them from atmoapherlc influences without changing
their character in any material way. By thus treating the fish they are preserved without having
the entire body of the fish permeated with salt, as after being smoked the drysalt in which they are
packed combines chiefly with the fatty substances and forms It hard exterior surface which is not
mueh penetrated by the brine. .

.. See Letters Patent No. 352666, dated November 16,1886.
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For use in smoking chunks or portions of large fish, such as sturgeon, previous
to canning them, a wire disk-form receptacle, in which the chunks are compressed to a
size adapted to the cans in which they are to be placed, is here described:

This receptacle is so arranged that it may be rotated (luring the smoking process, thus causing
the dripping juices to pass through the mass. The product of the usual method of smoking does not
remain sufficiently juicy for canning and the irregular chunks require a large amount of oil or other
liquid to fill the interstices within the can. The receptacle is drum-shaped, with (I cross section equal
to the cross section of the can wherein the product is to be packed. It has a movable or inner head
and a spring clasp for forcing the head inward, and is so suspended that it may be frequently rotated
on the spring clasp. In carrying out this process the sturgeon or other fish is cut up into suitable
pieces, salted in brine for the proper length of time, and then neatly placed in the drum until the latter
is filled. The head and clasp is then placed in position and the drum suspended in the smoking-room.
While subjected to the action of the smoke, and as the fish becomes more and more compact, it
assumes the shape of a disk with "Comparatively flat ends. During the smoking the receptacle is
turned from time to time so that the juice that settles at the bottom is frequently brought to the top and
again compelled to flow through the mass. These disks may be much thinner than the height of the can
in which they are placed, in which case two or three or more are superimposed until the can is filled."

SMOKED HERRING.

The process of smoking is almost as important in the cure of herring as the use,
of salt in preserving codfish. This was one of the earliest marine products to which
smoking was applied, and at present the various species of this family are probably
smoked in greater quantities than all other species combined. By varying the process
of smoking different products are obtained, almost wholly unlike in appearance, flavor,
and keeping qualities, instances of which are the hard or red herring and the bloater
herring, both prepared from the sea herring of the New England coast (Olupea karen
gus). The former are smoked three or four weeks, until quite dry, while the latter are
exposed to the smoke for only a few hours and will keep but a limited time; the
sooner they are eaten the better their flavor. Kippered herring differ from bloater
herring principally in that they are split and eviscerated before being smoked. The
biickling or pickling- prepared in New York City from frozen Newfoundland herring
are somewhat similar to the bloaters of Boston, differing principally in that they are
smoked at a higher temperature and for a much shorter time. A few Labrador herring
pickled in barrels are smoked in New York City, and along the Great Lakes and in
the near-by localities quantities of lake herring are smoked. The smoked herring of
the Southern States is made from the alewife (Olupea vernalis), so abundant in rivers
of that region. The methods of smoking applied to each of these various species will
be described in detail in the following pages.

HARD HERRING.

The original process of smoking hard herring, or red herring, as practiced in the
United States, is said to have been derived from Scotland by way of Digby, Nova
Scotia. In 1795 a Scotch fisherman located at the last-named place and devoted his
attention to smoking herring as practiced in his native country, the product being
sold in Nova Scotia and the adjacent parts of New England under the name of
"Digby chickens." Others went into the business and the process gradually extended
to the United States, the business being established at Eastport in 1808 and at Lubec
in 1812. The-trade gradually increased until the beginning of the Washington treaty
in -1873, being particularly extensive during the civil war. The average annual output

"See Letters Patent No. 423545, in favor of Max Ams,
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from 1845 to 1872 was not less than 500,000 boxes. The Washington treaty had a very
serious effect on the smoked-herring industry, the product in Maine in 1880 being only
370,615 boxes, or 4,434,111 pounds, worth $99,973; whereas importations increased
from 1,029,095 pounds, valued at $34,670, in 1874, to 10,441,355 pounds, worth $129,034,
in 1885. After the abrogation of the treaty in 1885 the business again reached its
former proportions and has been more extensive during the past few years than ever
before. The annual product amounts to about 1,300,000 boxes, containing 6,500,000
pounds of cured fish, the wholesale value of which approximates $115,000.

The smoking of hard herring in the-United States is confined principally to the
State of Maine and to Washington, Hancock, and Knox counties, the business being
centered at Eastport and Lubec. The mature Olupea hareng1M is used, taken almost
wholly by weirs, the season extending generally from the first of September until late
in December. The smoking is done principally by the persons catching the fish, who
also depend partly on farming for a livelihood. Usually several of them own a weir in
common, dividing the herring equally and preparing them on their separate premises.

The following description of the process of smoking hard herring at Eastport and
Lubec is from an account of the industry by l\fr. Ansley Hall: ""

De8cription of 811l0kelwu8e8.-The smokehouse is generally only one of a number of buildings used
in carrying on the smoked-herring industry. In addition to it .there are sheds and shops of various
kinds, in which is done a variety of work incidental to the business. There is a shed for pickling
and salting herring, a shop in which the smoked-herring boxes are made and where the herring are
packed, and tv.ere is sometimes a cooper shop for making herring barrels. The buildings are usually
located on a wharf or near the shore for convenience in landing the fish from the boats. The frame of
the smokehouse is covered with boards and made sufficiently tight to prevent the smoke from escap
ing. There are board windows in either end and ventilators in the roof. The latter are provided by
arranging the boards on either side of the ridgepole so that they can be raised or lowered by means
of cords attached to levers. The building is entered by large doors in the end. The value of the
smokehouses, including the sheds and equipments, varies from $60 to $3,~00 each; for an entire stand
of buildings the average value is from about $200 to $500.

In the early days of the industry the smokehouses were very inexpensive, being bnilt of slabs
obtained at small cost from the sawmills in the vicinity. A very few of these primitive structures,
now almost a century old, are still in use, but in most instances they have been replaced by better
ones. As the business increased larger smokehouses were built, in order to make it possible to meet
the greater demand for the product. The largest one now in use is at Lubec. The length of the
building is 231 feet, 115 feet of which is included in the smokehouse and 116 feet in sheds of various
kinds. The width is 25 feet, the length of posts 16 feet, and the height of the ridgepole 29 feet.
The smokehouse is divided into three compartments, each having 10 "bays" or spaces in which to
haug herring, and its capacity is about 45,000 boxes of medium or ilO,ooO boxes of larg-e herring. It
is as large as three smokehouses of the ordinary size. The smokehouses have no floors, as the area
has to be used for the fires. The interior is arranged with a series of vertical rows of 2 by 4 inch
scantlings. The spaces between the rows are termed "bays" and are 38 inches in width. The
scantlings in each row begin near the ridgepole and extend horizontally crosswise of the building,
each one being placed from 13 to 14 Inches below the other, to within 6 or 8 feet of the ground. In
smokehouses of the average size there are usually 10 "bays," and the capacity is about 15,000 boxes
of medium or 20,000 boxes of large herring.

Equiplllent.-The only equipment used exclusively in a smokehouse are the herring sticks. A
large number of these are necessary in the larger houses, as it requires ou au average about two sticks
to each box of herring. The sticks are prepared at the sawmills in long strips. The size of the sticks
as they come from the mill is one-half inch square for medium and five-eighths iuch square for
large herring. Aft!lr being cut into lengths of 3 feet 4 inches each, the edges taken off, and one end
sharpened they are ready for use. They cost at the rate of about $3 per 1,000 at the mill, and are
estimated to be worth from $4 to $5 per 1,000 after beiug made at the smokehouse.

* "The herling industry of the Passamaquoddy region, Maine," by Ausley Hall, United States
Fish Commission Report for 1896, pp. 454-463. .
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The pickling and salting shed is supplied with wooden tanks for use in pickling the herring.
These are from 7 to 8 feet long, 5 feet wide, and 3! feet deep, having a capacity of about 4, hogsheads,
or 20 barrels, of herring each. From 2to 9 tanks are required in each salting shed. In many instances
hogsheads are used instead of tanks. There is also a variety of other utensils, such as tubs, baskets,
shovels, and "herring horses!' The latter consists of an oblong wooden frame having four legs, the
sides exteuding far .enough beyond the end to serve as handles. It is used to hang the herring on to
dry after they are strung on the sticks and before putting them into the smokehouse. Its capacity is
from 25 to 30 stleks of herring. The cost of the whole outfit for a smokehouse and salting shed varies
from $50 to $500. .. .. ..

Herring utilized.-Tbe herring utilized for smoking and salting are derived chiefly from the weirs
in Passamaquoddy Bay and its tributary waters. In 1895 the quantity obtained from the American
weirs in the bay for these purposes was 5,903 hogsheads, valued at $12,121, and from the Canadian
w~irs 5,571 hogsheads, which cost $20,036. The average value per hogshead of the former was $2, and
of the latter about $3.60. This difference is explained in a measure by the fact that aIarge part of
the American fish was smoked by the fishermen, who carried them to the smokehouses in their own
boats, while those from the Canadian weirs were collected at the rate of $1 per hogshead. A consid
erable quantity of herring was also obtained from other sources. From Machias Bay there were 1,296
hogsheads, costing $4,605; from Grand Manau, 935 hogsheads, $2,323; from the Magdalen Islands, 768
hogsheads, $4,669, and from Newfoundland, 174 hogsheads, $1,740. The total quantity used was
14,647 hogsheads, or 73,235 barrels, the cost of Which, landed at the smokehouses, was $45,494. Of
these, 12,148 hogsheads, costing $36,215,were smoked and packed in boxes, and 2,499 hogsheads, costing
$9,279, were salted in barrels. The herring from Passamaquoddy Bay, Machias Bay, and Grand
Manan are received in a fresh condition, While those from the Magdalen Islands and Newfoundlaud
are cured 011 board the vessels and need no further salting after they arrive at the smokehouses. The
Newfoundland herring are used largely in preparing the grade of smoked herring termed "bloaters,"
but those from the Magdalen Islands do not serve that purpose so well and are generally either
packed in barrels as round herring or smoked and packed in regular boxes lengthwise.

Pickling.-When the fresh herring intended for smoking are landed at the salting sheds, they
are immediately put into the pickling tanks, which have first been partially filled with a weak pickle.
The pickle is made of salt water with about It bushels of Liverpool salt or a smaller quantity of Cadiz
or other coarse salt in each tank. The salt is stirred in the water until it is wholly dissolved. If the
fish are poor the water is sometimes used without the salt being added. The quantity of fish which is
at first put into the tank is generally from 2 to 3 hogsheads, or enough to be of sufficient weight to
rest, or, as the fishermen term it," ground" on the bottom. A light layer of salt, or about one-half
oushel, is then distributed over them, after which another layer of fish of from 1 to2 barrels is put
in. This is again covered with a layer of salt rather heavier than the first, being from 1 to It bushels.
The remainder of the fish necessary to fill the tank is then put in and covered with from 3 to 5 bushels
of salt. Each tank when filled contains 4 hogsheads of fish, and the quantity of salt used on them
varies from 6 to 9 bushels, according to their size and fatness and the condition of the weather. It is
also necessary to have the greater part of the salt at the top of the tank, so it will not work down
throngh the fish and lodge at the bottom without being dissolved. In that case the fish at the bottom
are liable to become too salt and those at the top not salt enough. For smoking purposes the fish are
pickled in a round condition as they come from the water. When hogsheads are used instead of tanks
the quantity of fish and salt in each layer is regulated to correspond with the capacity of the hogshead.

The small herring are generally allowed to remain submerged in the pickle from 24 to 36 hours,
and the larger ones, especially if they are very fat, about 48 hours, and sometlmes a longer period.
If the herring are small and not fa:t the length of time required for them to <I strike" may not exceed
fr9m 12 to 15 hours. Fish will also absorb salt more readily in warm than in cold weather, and if
they have been caught a few hours before being salted .they do not require so long a time in the
pickle as when immediately taken from the water.

When the fish have been properly "struck" or salted, tfthe weather is fine, so as to afford them
an opportunity to dry before being put in the smokehouse, they are taken out of the pickle j but it
sometimes happens that the weather is rainy, and they have to remain in pickle much longer than
would otherwise be necessary. As a result they become more or less oversalted. In such cases, when
favorable weather returns, they are taken out and put in tubs of salt water to be freshened or <I soaked
out." Newfoundland and Magdalen. herring,. which are heavily. salted on board the vessel when
caught, invariably require to be treated in this manner before being smoked. Generally about four
tubs of water are used, which are in succession filled with fish. As soon as the last-tub is filled the
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fish are taken out of the first one and then out of the others in regular order, each tub being at once
refilled with other fish, and this process is continued until all the oversalted fish have passed through
the water, remaining there only long enough to secure the desired result. If the quantity of fish
is large the water in the tubs is changed whenever requisite. It is customary to use salt water for
nearly all purposes. The fishermen and smokers claim that fresh water has a tendenoy to make the
gills of the herring tender and more liable to break and allow the fish to fall from the sticks after
being hung in the smokehouse. They also think that the salt water makes the flesh of the fish more
firm and not so apt to become soft after being smoked. The saltlng sheds are, therefore, sometimes
furnished with steam pumps for obtaining tho necessary supply of salt water. " " "

Scaling.-It was formerly customary to remove the scales from the herring intended for smoking
purpoaes before taking them from the boat. The fishermen, with their rubber boots, walked through
the mass without lifting their feet, and the contact of the fish with each other and with the legs of
the men removed the greater part of the scales. This laborious process was enlled "treading them
out." It is said to have begun in 1820 and was continued until about 1880. Another method of
scaling the fish during that period was to stir them with It spudgel'. In recent years it has not been
eonaidered necessary to resort to these or other methods for removing the scales, since the frequent
handling which the fish midergo renders them practically scaleless when they reach the smokehouse.
The scales of the herring come off very easily when the fish are first taken from the water, but if
allowed to dry they become set and are removed with difficulty. The methods for removing them
above described insured a more thorough and uniform scalmg of the fish than would otherwise be
effected but if the work was not carefully performed it was Iiable to result ill bruising the fish and
in an Increased loss in "broken.bellicd " herring.

Stringing.-Whcn properly salted the fish are taken out of the pickle to be strung on herring
sticks preparntory to being hung in the smokehouse. This is done with ordinary dip nets, or "wash
nets," as they are called in this Iocality. As the fish are dipped out they are washed or rinsed in the
brine with -the nets, after which the pickle is allowed to run oft of them and they are lald on the
stringing tables, The dipping and striuging proceed simultuneously.

The iI stringers," or persons who string the herring, are of both sexes, the females often predomi
natiug in number. In some instances the fishermen do the work themselves, but generally men and
women and boy's and girls are hired for this purpose. The number of stringers employed in each
smokehouse varies from 2 to 8 and sometimes more, according to the amount of work to be done.
They receive 20 cents per 100 stdcks for stringing large herring and bloaters and 25cents for small herring.
The cost of stringiug is estimated to average one-half ceut per box, but is probably a little less than
that. At these prices each stringer can earn from $1 to $2 per day. There are from 25 to 35 herrtng
011 each stick, and a person can striug from 500 to 1,000 sticks in a day. 'I'he work is performed very
rapidly. The herring is taken with its back in the palm of the right hand, the stick being held by
the blunt end in the left hand; the left gill-cover is then raised by a movement of the right thumb and
the pointed end of the stick i,s inserted and passed through the mouth, the fish being moved down to
its proper place. The 'York is often doue by reversing this order, the fish being taken in the left and
the stick in the right hand, but in either case the herring when strung hang on the stiok with their
backs toward the stringer.

Draining and dl'yillg.-After the herring have been strung on the stlcks they are washed in a
trough of clean salt water and hung on the herring horses. They are then carried out into the
open air, where they are allowed to remain until the water drains off of them and they have become

. sufficieutly dry to hang in the smokehouse. The time required for drying varies according to the
condit-ion of the weather, but is usually from one to several hours. The drying not only hardens the
gill-covers and prevents the fish from falling from the sticks in the smokehouse, but also improves their
quality when smoked. The work of stringing and drying the herring is generally done in the fore
part of the day and in the afternoon they are hung in the smokehouse. If the weather is not fine it
Is sometimes necessary to dry the fish in the smokehouse after leaving t'hem in the open air long
enough for the water to drain from them. When this method is resorted to, the doors and windows
are opened to give a free cireulation of air and fires are kept burning until the drying is completed.

Filling'tllO 811wlceI!QU8e.-The smokehouse is not usually filled all at one time, and it often happens
that the work occul1ies several weeks, 'I'he herring are taken care of as fast as they are obtained
from the weirs, the time required to fill the smokehouse depending somewhat on the abundance and
constancy of the supply. If the supply is steady, the work progresses as rapidly as herring can be
prepared, otherwise the period may be extended to three or four weeks and perhaps longer.

]1'. C. B., 1898-31
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When the herring have been sufficiently dried in the sun they are carried on the herring horses
to the smokehouse, where the sticks are placed in the" bays," their ends resting on the scantlings or
beams on either side of each "bay!' The work of "hauging" the herring requires the services of at
least two men, and if a larger number are engaged in it they work in pairs. One man stands in the
"bay" with his feet on the beams, while the other stands on the ground or floor and hands the sticks
of herring up to him, two at a time, keeping the sharp end of the stick downward so the herring will
not slip off. The sticks are made long enough to reach across the" bay" and to nearly the center of
the beams which support them at either end.

The lower part of the" bays" is usually filled first. The fires are then kindled and the herring
smoked uutil tbey acquire a good color. When this is effected tbe fires are allowed to go down, the
doors and ventilators are opened to let out tbe smoke, and the herring are shifted to a place nearer
the top of the smokehouse. The lower part is then ready to receive another lot of fish. This prelim
inary smoking occupies from about 12 to 15 hours. ~he work is continued in this manner until the
smokehouse is filled. Two smokehouses are very often filled at the same time. In that case, after the
top of the bouse has been filfed by shifting the berring, the lower part is completed by putting about
three tiers of herring in each house on alternate days. When two houses are filled together, the work
can be done in almost as short a time as would be required to fill oue alone.

The object of putting the herring iuto the house by degrees, instead of all at one time, were that
practicable, is to insure their becoming thoronghly dry before being subjected to the smoke, and also
to smoke them more evenly and secure a greater uniformity of color. If a large body of fish were put
into the smokehouse at once they would gather dampness and great difficulty would be met with in
preventing them from spoiling. To fill a smokehouse holding 20,000 boxes of herring in a proper
manner requires at least two weeks and a somewhat longer period if two such houses are filled at the
same time. The length of time also varies according to the size of the smokehouses. Small houses
may sometimes be filled in a few days. After the smokehouses have been filled the additional length of
time required to complete smoking tho herring is about three weeks. Regular herringare placed as
close together on the sticks as possible without touching each other, the gill-covers generally keeping
them far enough apart. The sticks, when hung, are placed about 3 inches from 'each other.

Fires 'and wood.-Tbe fires for smoking the herring arc built on the ground at equal dlstancee
apart over the entire area of the smokehouse. The wood used is of various kinds, but white birch is
generally preferred; driftwood which has been soaked with salt water is also used. The main consid
eration is to have wood that will burn slowly and produce an abundance of smoke. The fires are kept
burning very slowly, the smokehouse being visited every few hours during the night as well as the
day. If too much heat is generated the herring are soon damaged and may be completely spoiled.

Previous to 1820,only two brands of smoked herring were known, namely, "number
ones" and "number twos." On the introduction of scaled fish, a third brand was
added, the" medium-scaled," including all the best fish of medium size that were well
scaled. At present there are three principal brands of hard .herring, viz, "length
wise," "medium.scaled," and "No. 1." Another brand known as "tucktails" is also
prepared to some extent. The lengthwise herring are the largest of the hard herring
prepared, and must be packed lengthwise with the box, hence the name. Of this
grade each box contains only about 15 or 20 fish, weighing about 6 pounds, the boxes
being of uniform size, 12 inches long, 6k inches wide, and 2i inches deep, the thickness
of the ends being five-eighths inch, and of theother parts one-fourth inch, the cost of
the boxes approximating $i5 per 1,000. The tucktails are also longer than the width
of the box, but they are packed crosswise of the box, the tails being tucked or bent
over them, as indicated by the name. The medium-scaled form. the popular size and
sell for the highest prices. They are packed crosswise of the box and are usually
divided into two sizes, viz, large and small medium herring, 30 to 40 of the former and
40 to 50 of the latter filling a box. The " No.1" grade is composed of the smallest
fish, each box containing from 55 to 75 fish.

Several of the New England States have very extensive and precise regulations
affecting the grading, packing, inspecting, and branding of smoked fish, but these
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regulations are rarely enforced. In Maine regulations were made from time to time
beginning in 1821, affecting the smoking of herring, but in 1871 it was provided-

Hereafter no inspection of smoked herring shall be required, but all smoked herring put np in
boxes or casks for sale in this State shall be branded on the cask or box inclosing them with the first
letter of the Christian name and the whole of the surname of the person putting up the. same, and
with the name of the State and the place where such person lives, and all such fish offered for "sale or
shipping not thus branded shall be forfeited, one-half to the use of the town where the offense is
committed, and the other half to the person libeling the same.

Early in the present century the- price realized by the fishermen varied from $1
to '$1.25 per box, 18 inches long, 9 inches wide, and 7 inches deep, inside measurement.
From 1830 to 1850 the average price was about $1.10 for" scaled herring," 80 cents for
"number ones," and 35 to 40 cents for" number twos," the size of the box being 17
inches long, 8i inches wide, and 6 inches deep, measured on the inside. From that
date the price decreased quite rapidly for a number of years, and fish of good quality
often sold as low as 7 and 8 cents per box. Later, with the revival of trade, it again
improved, until in 1880 it ranged between 12 and 25 cents, according to the quality
of the fish, good scaled herring averaging fully 22 cents, while lower grades usually
sold at 15 or 16 cents. The boxes in 1880 were usually 15~ inches long, 7.z inches wide,
and 4 inches deep, inside measurement. Since 1880 the prices have decreased con
siderably. In 1894 medium-scaled herring sold for 9 cents, and No.1 for about 6 cents.

A choice method of packing smoked herring, introduced in 1878, has met with
much favor. After the herring have been salted and smoked in the usual way, the
skin, head, and viscera are removed and the bones extracted.. The flesh is then
packed eight to twelve in small wooden boxes with glass fronts or tied in bunches of
about one dozen fish each, six of such bunches being packed in a neat wooden box,
which also sometimes has a pane of glass introduced in one of tho sides to render the
contents visible without opening the box.. By skinning the herring and placing them
together their flesh is brought in close contact, preserving their inherent moisture
and flavor, this effect being further increased by packing them in a box. The fish
also present a much neater appearance when offered for sale and are more attractive
to customers. This process was protected by Letters Patent No. 207980, dated Sep
tember 10, 1878.

Large quantities of foreign smoked herring are imported into the United States,
approximating 4,000,000 pounds annually, worth about $100,OOO-mostly from Nova
Scotia and New Brunswick, though large quantities are received also from Newfound

. land, Norway, Great Britain, and the Netherlands. The exports of smoked herring
are equal in quantity to the imports, the great bulk of them being sent to Haiti, and
smaller quantities to Santo Domingo, Ouba, and other tropical countries.

, The following notes on the methods of smoking hard or red herring in Holland
and in England are furnished by Mr. Adolph Nielsen:

SMOKING HERRING IN HOLLAND.

The greater part of the herring are caught in the North Sea and salted round on board of the vessel
in barrels. After they are brought to the smoking-houeea the barrels are opened and the herring put
into large vessels to be steeped in fresh water. The length of time in which the herr~g are steeped
depends upon the different markets for.which they are prepared, For the local markets, Antwerp and
Brussels, they are steeped for two days, while for the Italian markets. they are steeped one day,
and sometimes not steeped at all, but only washed. III order to liberate the herring as much as

.possible from scales they are stirred about several times during the day with a stirring pole. The
herring which are salted heavy or have remained in salt over the ordinary time are first steeped one
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day, then taken up and put in baskets for 12 hours, and after this again steeped another :J4 hours.
After the herring are sufflcien tlj: steeped the water is drawn off and the herriug sorted and put in
baskets, which contain 1I11Out half a barrel, and are left in these in the balcony for 18 to 24 hours. 'I'he
object of this is that the herring, by their own weight, in the baskets, shall press out some of the water,
and serve instead of drying, and thereby fltcilitate the smoking. Subsequently the herring are
threaded on willow twigs, as in England, and brought into the smoking-rooms, where they in the

. meantime, until t,hey can be hung up in the raftwork, are placed on stands made for that purpose.
When hung up to be smoked, the fattest, and such herring as are to be smoked strongest, are placed
nearest tbe roof. The fire is made on the floor in a dozen small heaps (according to the size of the room)
in each room, and chips of oak are generally used for tbat purpose if they possibly can be obtained;
if not, a mixture of poplar, ash, elm, and birch. Sawdust of oak is applied in order to smother the
fire and keep it from flaming, also to form a good body of smoke. After the fire is kindled the small
windows close to the roof and the lower part of the door are kept open iu order to give a better
draft, and also to give the dampness from the herring a chance to escape. The fire is renewed when
ever the glowing chips are getting low. When the water after a couple of hours has evaporated
from the herring, the small windows close to the roof and the lower part of the door are shut if
sufficient draft can be had through tho ventilators in the roof. The temperature is kept as near
650 F. as possible and is regulated by opening and closing tho small windows and tho doors. -

Herring prepared for the two principal markets, Antwerp and Brussels, are generally smoked for
12 hours, and supposed to keep good for two weeks. These markets ~ntnt the herring to be lightly
smoked and of a bright bronzed color. Herring prepared for Germany, Italy, and other Belgian
parts are smoked for 24 hours, and are supposed to keep good from one month to six weeks. They are
dark-colored. After the herring are smoked the smafl windows and doors are opened and the herring
left to cool, either in the smoking-rooms or in the baleony in the raftwork erected there, for a couple
of hours before they are packed. The herring are packed in baskets, made of willow twigs, 28 inches
long, 17inches wide at the top, and 12inches at the bottom, the heightabont7 inches, containing 200 each,
for the Belgian, German, and home markets; while for the Italian markets boxes and drums made of
soft wood are used. The boxes are 21t inches long, 12 inches high, and 9t inches wide, and hold about
200 herring. The drums arc 20 inches high and 12 inches in diameter and contain from 300 to 400 her
ring. The herring are packed slantways, back down, across the boxes or baskets, with the exception
or'the two uppermost layers, which are packet! back up. The packing in the drums is just the same
as the common packing in barrels. As a rule a little straw is put in tho bottom of boxes and baskets.
The bowed basket lid is sewed fast by the help of long needle and twine. Tho herring are sorted for
the Belgian and German markets in full and spent, with no .regard to size. For the Italian markets
they are sorted in large full, medium full, and spent herring. Of the large full it takes about 300, of
the medium about 400, and of the spent about 370 to fill a drum of the above-mentioned dimensions.
Besides the herring caught in the North Sea and treated and smoked in the manner described, a lot of
smaller herring caught in the Zuyder Zee is also smoked for local consumption. These herring are
generally bronght to fhe smoking-houses fresh, are pickled in strong pickle for about an hour, left in
the. baskets to dry a while and smoked for 4 to 8 hours, The smoking of herring for export to foreign
countries bas not been carried on in Europe to any extent, except in Great Brit-ain and Holland, until
of late years, when a lot of this article has also been exported from Norway and Sweden.

SMOKING HERlUNG IN ENGLAND.

Red herring are for tho most part prepared of fresh herring, which are salted dry on the floor
in the salting-room connected with the smoking-house, and allowed to remain in the salt 2 to 6 days,
according to the length of time they are intended to keep, and according to markets for which they
are prepared. After being left a sufficient time in salt they are rinsed in clean water and then
threaded on sticks in the same way as the bloaters and hnng up in the smoking-rooms, where they are
smoked for about 4 weeks. If high dried are wanted, the time of smoking is about 6 weeks. The rod
herring are smoked with a small fire made of chips of oak and sawdust, and the fire only renewed once
every day. The average temperature in thasmoldng-rooma is kept at about 62° F. Sometimes red
herring are~reparedfrom herring which have been pickled in large cisterns. Theso are soaked in fresh
water before they are hung up to be smoked, hut otherwise treated in the same manner as the dry
salted red herring. The plckle-salted are called Scoteh reds, and are lower in price than the dry-salted
herring. Herring which have fallen down or lire headless are smoked on the same stdcks of wood as
the kippers, and are called "red tenters" and "lllucks."
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In preparing red or hard herring at Yarmouth, England, for the Mediterranean
markets, the fish on arrival at the curing-house are, if previously salted on board of the
vessels, rinsed to remove the incrusted salt, and then, without other preparation,
are again pnt in salt, that from Liverpool being preferred. After remaining in salt
for 10 to 14 days the herring are washed, strung on smoke-sticks, 25 fish to each
stick, which is generally about 56 inches long, and placed in the smoke-room, which
may be 16 or 18 feet square. A dozen or more fires are made on the floor, the fuel
generally being small sticks of oak or ash. The fires are kept burning for two days,
when they are permitted to go out and the fish allowed to drip for a day. Then the
fires are again lighted for 2 or 3 days, and this process of alternate smoking and
draining continued for 2:weeks or even longer, when, after cooling, the fish are ready
for packing. For the home market Yarmouth hard herring are packed in flat boxes or
in kegs 10 inches high, holding from 80 to 100 fish, and for the Mediterranean markets
in barrels and half-barrels. In the latter case, when the barrel is filled to the top, by
means of a screw press the fish are pressed down and all additional number placed in,
600 or 700 full-sized fish being the usual number to each barrel.

BLOATER HERRING.

Scotland has always led in the preparation of bloater herring, as in most of the
smoked fishery products. It is not known when this article originated, but doubtless
as early as the sixteenth century. For two centuries or more it has been an important
product in Europe, but it has been prepared in the United States during the last 40
years only. The business is said to have begun at· Boston in 1859, as an outgrowth
of the importation of large salted herring from Bay of Islands, Newfoundland. The
process was similar to that employed in Scotland, aud the trade increased until ill
1868 10,000 barrels of large herring were smoked and sold as "Yarmouth bloaters."
During that year the business was started at Eastport, Me., and on account of the
convenience of carrying it on in connection with the extensive smoking of hard
herring in the vicinity the trade has largely centered at that port. The preparation
of bloaters was begun at Gloucester in 1883, the-fish being received salted from
Newfoundland, and at present the business at that port is quite large and is carried
on principally in connection with the smoking of halibut. Several ports in Maine
also prepare quantities of this product, among which are Portland and Lubec, Some
are also prepared hi New York City.

The Washington treaty in effect from July 1, 1873, to June 30, 1885, had a very
disastrous effect on the bloater-herring industry, large quantities being prepared at
Grand Manan, Campobello, and other islands in the British North American Provinces,
and shipped to Boston and New York. Since the abrogation of that treaty, however,
the duty of' ~ cent per pound has restricted the preparation of the supply for United
States markets almost exclusively to this country. The present annual product
approximates 5,500,000 pounds, valued. at $170,000 wholesale.

Two general grades of bloater herring are prepared in this country, those from
the large Newfoundland salted herring' and those from herring caught along the coast
of Maine. The business at Gloncester and Boston depends almost exclusively on the
salted herring from Newfoundland, while Eastport, Lubec, and Portland use mainly the
herring caught on the Maine coast, most of which are received in a fresh state. The
Newfoundland herring are obtained from Bay of Islands, Boon Bay, Fortune Bay,
Placentia Bay, St. Morris Bay,etc., being purchased of the fishermen at about 60 cents
to $1 per barrel, and from ]2,000 to 20,000 barrels being imported each year. The
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vessels engaged in that trade arrive in Newfonndland dnring October with from 1,200
to 1,800 bushels of salt each and are moored in some convenient cove. As the fresh
herring are landed on deck, a barrel at a time, about Ii bushels of Trapani salt is spread
among them, the mass drudged back and forth several times and .then shoveled
into the hold.in bulk until a cargo is secured amounting to 1,000 or 1,500 barrels. There
they remain until the vessel reaches port; the pickle being pumped out when necessary.
The. fish are then removed and stored in bulk on the floor of the warehouse, where
they may remain until the following April if not required in the meantime.

There are two general processes of treating these salted herring preparatory to
smoking, the difference being in the manner of soaking. At Boston the salted fish
are soaked in large square tanks sufficiently to remove the extreme saltiness and
all dust, slime, etc., the length of the soaking depending on the degree of saltiness
and varying from 15 to 24 hours. On removal with a dip net they are thrown on
a stringing table, where a gang of men stand ready to place them on small square
sticks about 3i feet in length. In stringing them the stick is held in the left hand,
the lower end resting under the left elbow; each fish is grasped with the right hand
about the head, and by pressing it vertically the gills are opened, when the fish is
entered on the stick at the left gill-opening and out at the mouth. Usually about
15 herring are placed on each stick. Each stick with its' load of herring is then .
dipped in water for a moment and allowed to drain, and placed in the smokehouse.
At Gloucester the salted herring are soaked for only a few moments before stringing,
and round sticks, i inch in diameter and 2 feet long, are used. The sticks with the
attached herring are then immersed in tubs or vats which are filled with fresh water,
and the fish are soaked.from 8 to 16 hours to freshen them. On removal they are
allowed to drain fora few moments, and are then placed in the smokehouse.

When fresh herring from neighboring points are used, as at Portland and Eastport,
they are immediately pickled on their receipt at the smoking establishments, about a
bushel of salt being used to each barrel of fish. After remaining in the pickle for 2
or 3 days they are removed, drained, and placed on the ordinary herring sticks, and
hung in the smokehouse and smoked like the Newfoundland salted herring.

In order to "bloat," the herring must be thoroughly moist, and after they have
commenced to dry in the smokehouse the heat must be increased. If they are per
mitted to hang 10 or 12 hours without heating they will not bloat, but will become
hard herring. The smoking is continued from 2~ to 6 days, when the fish are usually
sufficiently cured. They are removed from the houses, allowed to cool for a few hours,
and placed in boxes holding 50 or 100 fish each, the larger size being by far the most
numerous.. The average weight of 100 bloaters prepared from Newfoundland herring
is about 40 pounds, whereas an equal quantity prepared from Gulf of Maine fish weighs
from 25 to 35 pounds,according to their size and the

l
extent of the smoking. The

Eastport bloatersweigh about 25 pounds per 100 fish, being smoked 2 or 3 days longer
than the Boston bloaters, as they are intended to keep a greater length of time and in
warmer climates. They are placed in boxes 18~ inches long, 11! inches wide, and 7i
inches deep, inside measurement. The thickness of the ends is generally l'inch and
of other parts R- inch, and the cost of boxes approximates $12 per 100. The boxes at
Boston, Gloucester, and Portland are usually considerably larger. One barrel of round
fresh herring yields about 5 boxes of 100 bloaters each. Those smoked 2~ or 3 days
will keep usually 3 or 4 months under favorable conditions, while those smoked 5 or 6
days will keep until warm weather. Very few bloaters are sold after the month of May.
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The market for bloaters is principally in Boston, New York, Oanada, and the
West, and the average wholesale price for those prepared from Newfoundland salted'
herring is about $1.20 per 100 fish. The Boston-cured bloaters sold in 1859 at $1.25
to $1.50, and in 1865 at $1.80, per 100. In 1880 the value of the Eastport bloaters was
about 95 cents, in 1893 it was 77 cents, and in 1898 it was about 80 cents per 100.

The cost of preparing bloaters at Eastport is considerably less than at Gloucester
or Boston. At Boston it approximates 84 cents per box of 100, as follows:

Sal ted fish (a.t $2.50 per b~rrel of 550): __ . ; .. _••.. . . •• $0. 45
Cost of smoking and packing -- -.. --. _... _.. __ .. ___ .25
Box. __ ,. __ _ , . -. -- -- - -- __ .. " _. . .14

Total - . - - - - . --- - . - - - - -- - - - . - - . .... . . '. 84

During the past two or three years some curers have packed bay leaves between
the layers of bloaters ill the boxes, but fish so packed have a tendency to mold when
placed in cold storage. Ohoicest bloaters are very little salted, and are smoked so
slightly that there is little discoloration of the skin, but prepared in that way they
will keep only three or four days. These mild-cured bloaters are very popular in
Great Britain, but are not prepared in this country 'to any great extent.

The "pickling" or "biickling" prepared in New York Oityare quite similar to the
bloaters prepared at Boston. The larg-e fat frozen herring from Newfoundland are
used, their average weight being nearly a pound each. These are placed in cold stor
age, whence they are removed from time to time, as the trade requires. On removal
they are thawed out and pickled round for 10 or 12 hours and placed on rods in' the
smokehouse, and after smoking- cold for 8 or 10 hours they are placed in the smoke
oven and hot-smoked or cooked for an hour or two. About 10,000 pounds of these
are prepared in New York Oity annually, selling at about 12 cents per pound. These
fish are sometimes beheaded and eviscerated before being smoked, and are then sealed
in tin cans, small fish being selected for this purpose.

Labrador and Newfoundland split herring, salted in barrels, are also, smoked in
New York City aud a few other points, but the business is not so extensive as formerly,
probably not exceeding 12~000 pounds annually. These are soaked out, strung up, and
cold-smoked for 8 or 10 hours, just enough to give a slight color to them. In New York
they are generally tied 3 in a bunch and sold to the stores at 6 or 7 cents per bunch.

The preparation of bloaters is much more extensive in Great Britain than in the
United States, Yarmouth being the principal place where they are cured. Usually
they are prepared for immediate consumption aud are smoked for 10 or 12 hours only.
When using fresh herring, the fish are placed in strong brine for 6 or 8 hours, then
washed in clean water to remove scales, slime, etc., placed on smoke-sticks by pressing
the latter through the gills, dipped or rinsed in water, and suspended in smokehouses,
where they are smoked for 10 or 12 honrs at a temperature of about 80°. When using
salted herring, they are soaked for a time to remove the excess of salt, the length of
the soaking dependingon the degree of saltiness of the fish. ,

The delegates appointed in 1889 by the Oanadian government to inqnire into the
herring industry of Great Britain and Holland, state as follows regarding the Yar
mouth bloater industry, on pages 30-31 of their report:

One of the best bloater curers in Yarmouth informed us that one reason why his fish stood so
high in the market was that he was always very careful, in the first place, to seleet the very best
fish for the manufacture of bloaters, reserving for other purposes all inferior and unsuitable fish.
Theu he is very careful insaltlng, curing, and smoking them. We saw in the fish stores in Yarmouth,
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also on Billingsgate market in London and on the tables in the hotels, a bloater very slightly salted,
and smoked so slightly that there was no discoloration at all of the herring. This bloater so
prepared is a most delicious fish. It is prepared in this way for immediate use in the nearest cities,
towns, and country places, and will only keep some three or four days. Other classes of bloaters,
intended for consumption at greater distances and therefore designed to keep longer, are more highly
salted, smoked in various grades. The bloaters we saw were fairly fat, but very fat herring will not
do for bloaters. Bloaters are salted in heaps on the stone floors of the warehouses-some for a few
hours, some for one or two days or more. They are never so highly smoked as the mildest red herring.
There is no difficulty in manufacturing bloaters. All that is required is intelligence, good judgment,
quick observation, and honesty of purpose, together with a knowledge of the tastes of the consumers;
and also whether the fish is required for immediate use near by or for exportation to pluces at a
distance. The gentleman who gave us so much information said that first of all he required to know
exactly the kind of bloater required and that he then did his besb to SUPl)I~' the article. Wheu
the herring have been quite sufficiently salted, they are washed clean on the outside, but are not
opened, gibbed, or gutted. They are then strung on rods and hung up to drip and dry, and then
smoked. The fuel preferred in Britain for smoking purposes is the sawdust or the waste from the
turning lathe of birch, although oak and elm are sometimes used. All agreed that the birch made
the sweetest smoke. The white bloaters put> up for immediate use are packed in neat light boxes,
containing 50 herrings each. Those more highly salted and smoked are put up in larger packages.
The bloaters we saw were considerably smaller than our own herring; they are deep from back to
belly, and are an excellent fish. Too much attention can not be given to the selection of the herring
used for bloaters and to the respective curing processes. The excellence of any particular curer's
bloaters does not arise from any special mode of curing, but from special care and attention and that
practical knowledge which close observation and experience alone can confer. At the hotel bloaters
were opened and split from the belly to the backbone, the gills and viscera taken out, and the herring,
without being washed, cooked with the milt and the roe. The roe furnishes pleasant eating.

In the case of bloaters for immediate usc, the herring may be put, immediately after being Ianded
and selected, into a strong pickle from six to eight hours, They are then put on the spits and washed by
dipping in large tubs of salt water or very weak brine, and then hung up in the' smokehouse. The
fires should have been burning previously, therefore emitting only a light smoke. A few hours-six
to ten-in the smoke room will suffice. They should be cooled off before being packed for the market.

The bloater business in Britain is simply enormous and uses up an immense amount of herrings,
thus greatly henefiting the fishermen and the curers, who realize at once on this branch of the herring
industry, while the public are supplied with herring in an agreeable and popular form.

KIPPERED HERRING.

Comparatively few kippered herring are prepared in the United States, the
round bloaters being so much more popular. The kippered herring are split along the
back from the head to the tail, like mackerel, eviscerated, washed, and salted in a
manner similar to that applied to bloaters, except that they are not kept in the pickle
so long. They are next hung up to dry for a few hours, then smoked for 6 or 8 hours
at a temperature of 80° or 85°, each fish being suspended by the napes to keep its
abdomen open. With the exception of splitting, the cure is similar to that of bloaters.
They sell for about $2 per 100,.but the trade is of very limited extent.

The Oanadian delegates previously referred to reported as follows regarding the
kippered-herring industry of Great Britain:

There is a very large business done in kippered herring' in Britain. Herring put up in this way
are in great demand everywhere and are preferred by many to the bloater. The very best herring are
required for the kippering process. The herring of the west coast of Scotland are in great request
for this purpose. The fish used for kippers should be had as soon as possible after they are taken out
of the water. They are then carefully selected as to size and quality. Where we saw them at work
an active girl stood at a bench laying the herring on its side with the back toward her; with two cuts
of a sharp knife she split it from mouth to tail, and with It third motion of the knife she scraped out
the stomach and gut and any loose blood inside the fish. She did her work with great rapidity. The
herring were then placed carefully into vats of pickle, where, being for immediate use, they remained
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for 85 minutes, and were then carefully taken out and placed in baskets to drip. They were then
spitted on fine rods containing from 12 to 20 herrings each, and hung up ill the smokehouse and
smoked for a few hours-five or six-then cooled off and packed up in small boxes and dispatched to
Loudon by train before midnight of the day on which the 'fish were caught. When the fish are
intended to be kept longer more salt and more smoke arc applied. Where clrcumstnnoes are favorable
kippering may be carried on to advantage either on a larger or smaller scale. Herring put up in this
way are most delicious. They cost a trifle more, because of the extra,' labor and the greater care requi
site in handling them. Thc same materials are used for smoking kippers as are used for smoking
bloaters and the same conditions apply, only that kippers, presenting a larger surface to the smoke
as tLey do, do not require to be so long exposed to the smoke. As in the case of bloaters and red
herring, the tastes of the consumers must be ascertained and the Cluing as to salt and smoke regulated
accordingly. The manufacture of kippers is greatlyou the increase ill Britain. It is an important

'branch of the herring industry and utilizes It large proportion of the British catch of herrings.

SMOKED ALEWIVES OR RIVER HERRING.

River herring or alewives are smoked in a number of localities, but principally in
Maryland and Virginia, and to' a less extent along the Delaware and Hudson rivers
and in the waters of North and South Carolina. In New England smoked alewives are
prepared at Taunton and at Boston, as well as on the Connecticut River; but most of
the supply of these fish in the New England States i.s from New Brunswick. The
trade is mainly during the spring and early summer months, 'more particularly in
April, May, and June, when there are few other smoked fish on the market. The
business is not concentrated, but is participated in by many small smokers located at
numerous points on the A.tlanticseaboard. For this reason it is difficult to esti~ate

the quantity smoked annually with any great degree of accuracy, but it is probably
not far from 5,000,000, their wholesale value being' about $90,000.

In preparing these fish in the Chesapeake region they are washed in vats and
scaled with a knife as soon as practicable after removal from the water. They are
next immersed over night in strong brine, containing 12 to 14 pounds of Liverpool
salt to each 100 pounds of fish, with some dry salt on top to strengthen the weak
pickle that rises to the surface. The following morning the round fish are strung on
smoke-sticks, the stick being usually entered at the left gill-opening of each fish and
out at the mouth, as in case of hard herring or bloaters on the New England coast.
The strings of fish attached to the stick are then dipped in fresh water to rinse them
off, and after draining and drying for a few hours are suspended ill the smokehouse
about Gor 8 feet above the fire, and exposed to a dense but cool smoke made of pine
shavings or similar material for about 2 or 3 days. Care must be taken to prevent the
fire from becoming too hot, thus causing the fish to crack at the lower end or possibly
to fall from the sticks to the floor. Prepared ill this manner the river herring will
usually keep in good condition in the Chesapeake region for 30 days during the spring
and for a somewhat less period in the summer. As the fish are not eviscerated before
smoking the decrease in weight is small, 100 pounds of round fish yielding about 85
pounds smoked. The wholesale price is about 20 or 22 cents per dozen, according' to
the size and condition.

In Washington, Baltimore, and one or two other places the river herring are pre
pared in the following manner: '

The fresh herring are scaled with It knife, gibbed like the pickled herring of Scotland, washed,
and pickled for 3 hours in brine, about 20 pounds of' Liverpool salt being used for each 100
ponndsof fish. On removal from the pickle they are strung on smnll iron rods, the rod passing
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through the eye sockets- of the fish, drained for an hour or so, and hung in' the hogshead smokehouses,
in the bottom of which afire has beenmade of equal quantities of oak and hickory wood. The fish
are dried for a few minutes and then the tops of the hogsheads are covered with old salt sacks or other
suitable material. From time to time the fire is sprinkled with water to produce a vapor and the fish
thus exposed to heat, smoke, and steam for about 3 hours, when they are removed and cooled and are then
in condition to be eaten. Only oak and hickory should be used as fuel, as other materials do not produce
the proper flavor. If the fire becomes too warm it should be smothered with oak or hickory sawdust.

Herring thus prepared sell for about 40 cents per dozen wholesale, and the trade
is at times quite extensive. During the season 1,000 dozen are usually shipped each
week from Washington to New York City.

The process of smoking alewives commonly.employed in the New England States
.differs from the Chesapeake process in a few minor particulars. The smokers are
usually not so careful about removing the scales with a knife, depending generally on
the frequent handling of the fish to scale them if cured soon after removal from the
water. It is also customary in salting the fish to permit them to make their own
pickle, the fish remaining in the pickle for 3 to 5 days. On removal they are soaked in
fresh water for 5 to 6 hours and strung on hard-wood sticks, the stick entering through
the left gill-opening and out at the mouth. They are next rinsed, drained, and dried
for a short while and suspended iu the smokehouse, where they are exposed to a smol
dering fire of liard wood and sawdust for 3 or 4 days, when, after cooling, they are
ready for sale. .

The wholesale price in New England is usually from $1.5.0 to $2 per 100.
In Massachusetts so few smoked alewives are prepared that little attention is paid

to the following law respecting the methods of inspecting and packing:

Sec. 48. Alewives or herrings intended to be packed for sale or exportation. shall be sufficiently
salted and smoked to cure and presez:ve the same, and afterwards shall be closely packed in boxes in
clear and dry weather.

Sec. 49. Smoked alewives or herrings shall be divided and sorted l)y the inspector or his deputy,
and denominated, according to their quality, "number one" and" number two." Number one shall
consist of all the largest and best-cured fish; number two, of the smaller but well-cured fish; and in
all cases those which are belly-broken, tainted, scorched or burnt, slack-salted, or not sufficiently
smoked shall be taken out as refuse.

Sec. 50. Boxes made for the purpose of packing smoked alewives or herrings, and containing thc
same, shall be made of good sound boards sawed and well seasoned, the sides, top, and bottom of not
less than i-inch boards, securely nailed, and shall be 17 inches in length, 11 Inches in breadth, and
6 inches in depth, in the clear, inside,

Sec. 51. Each box of alewives or herrings inspected shall be branded on the top by the inspecting
officer with the first letter of his Christian name, the whole of his surname, the name of the town
where it was tnspected, with the addition of "Mass.," and also the-qualtty of "numbcr one" or
"number two!'. Herrings taken on the coast of Nova Scotia, Newfoundland, Labrador, or Magdalen
Islands, and brought into this State, shall also be branded with the name of the place or coast
where taken.

Sec. 52. The fees for inspecting, packing, and branding shall be 5 cents for each box, which shall
be paid by the purchaser, and the inspector-general may require from his deputies 1 cent for each box
inspected, packed, and branded by them.

.. ..
Sec. 54. No smoked alewives or herring shall be exported from this State unless inspected and

, braaded as aforesaid, under a penalty of $2 for each box exported, nor shall alewives or herrings be
taken from a box, inspected and branded as aforesaid, and replaced by others of an inferior quality,
with intent to defraud any person in the sale of the same, under a penalty of $5 for each box so
changed: Provide~, That all smoked herrings and alewives arriving from any other State in the United
States, and having been there inspected, may be exported in a vessel from this State withqut being
reinspected, (General Statutes of Massachusetts"1859, ch, 49.)
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New Hampshire has laws somewhat on the same lines as the preceding, but very
few alewives are smoked in that State.

SMOKED LAKE HERRING AND WHITEFISH.

Formerly along the shores of the Great Lakes' and in the fish markets using
supplies therefrom, many whitefish were smoked, but the increasing scarcity of that
species gradually led to the substitution of lake herring, and during recent years
very few whitefish have been prepared in this manner. The trade in smoking lake
herring is quite extensive, amounting to probably 2,000,000 pounds annually, prepared
principally at Ohicago, Milwaukee, Detroit, Sandusky, Cleveland, Buffalo,Oincinnati,
Erie, New York, Baltimore, and Washington.

The process of smoking- lake herring and whitefish is identical. If the fish are
frozen when received at the smokehouse, they are thawed in the open air or, better,
by immersing and stirring them in a barrel of water of medium temperature: After
thawing they are split down the belly to the vent, eviscerated, washed thoroughly,
and pickled in butts or barrels, about 4 pounds of fine salt to 100 pounds of fish being
scattered among them and sufficient brine of 90° salinity to cover them. Either dry
salt or brine alone may be used, the former being preferred in warm weather and the
latter during the winter. In case brine alone is used, some dry salt should be placed
on top to strengthen the weak pickle floating at the surface. After remaining in the
pickle from 10 to 16 hours, according to the strength of the pickle and the tlavor
desired, the fish are removed and strung on the smoke rods, 10 to 20 fish to each rod,
according to its length and the size of the fish. .

In stringing, some curers pass the rod through the body immediately below the
nape bone, effectively preventing the fish from falling down in smoking, but also
marring its appearance somewhat. A more usual way is to pass the stick in at the
right gill-opening and out at the mouth. Others pass the rod through the head near
or through the eyes, and a few pass it immediately back of the throat cartilage. The
latter leaves a neat appearance, yet it permits more fish to fall in the emoking process
than when the rod is passed' through the head or the shoulders. In some houses the
smoke-stick is not passed through the fish, but instead a stiff iron wire, curved in S
shape, is used to attach the fish to the stick, one end of the wire passing through the
fish at the head or beneath the nape bone and the other hung over the smoke-stick.
At Grand Haven, and to some extent in Ohicago, Milwaukee, and one or two other
places, the fish are secured by having stout smoke-sticks, about Ii- inches thick and
2i- inches wide; in the top of each, and about three-fourths of an inch from the edge,
is driven a row of tacks or small wire nails at intervals of about 3 inches, projecting
about one·half inch above the surface. Ordinary cottou wrapping cord is tied to the
wire nail at the end of each stick, and by means of this cord passing around each nail
a single herring is held in place between each two. nails throughout the length of the
stick,the fish being placed with the back of the neck against the stick and the cord
passing from one nail around the throat of the fish, entering under the gills on each
side, and then around the next nail, and so on to the end. By having the stick of
sufficient width, a row of small nails may be placed on each edge,so as to attach a
row of fish at each side. This removes nearly all risk of the fish falling, and their
appearance is not marred by holes through which the smoke-stick has been passed.
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Some markets prefer the herring well smoked on the inside, and to accomplish
this the sides of the abdominal cavity are stretched open by means of small wooden
sticks or toothpicks, either one or two sticks to each fish. This permits the smoke to
permeate the stomach cavity better and results in a more durable article. In general,
the Western trade prefers the stomach cavity stretched open, while the Eastern markets
prefer them without the sticks; but there are exceptions. The smoked lake herring
sold in Washington are mostly extended by means of a small stick, or, in case of large
fish, by two small sticks.

The fish attached to the sticks are dipped in fresh water to remove surplus or
nndissolved salt, loose scales, etc., unless they have been rinsed before stringing,
drained, and suspended in the smokehouse 4 to 8 feet above the floor, and subjected
to a gentle smoke for 4 or 5 hours. The door or damper is then closed, the fires spread
or built up and the fish cooked for 1 or 2 hours according to the amount of fire, the
height of the fish, and the particular cure desired. After cooling, which is accom
plished either by opening the doors of the smokehouse or by removing the fish to the
outside, they are ready for the trade. 100 pounds of round fish, or 85 pounds dressed,
yield about 65 pounds smoked. Ordinarily these fish keep one or two weeks, and even
longer, and the wholesale price ranges from 6 to 12 cents per pound, according to the
locality and the season, the former being the price for the Great Lakes and the latter
for New York Oity. In New York about 100,000 pounds of these fish are smoked
annually and they sell throug-hout the year, being known usually as ciscoette, competing
with pickling or biickling. In Washington the smoked lake herring are usually sold
by the number, averaging about 50 cents per dozen Wholesale.

In some of the north European countries the sea herring are smoked in a manner
similar to the lake herring in this country. The following description of a smoke
house in Holbek, Denmark, and the methods used therein, is from Fiskeritidende, No.
41, Copenhagen, October 7, 1884:

As soon as the herring are brought in from the boat, they are placed in strong brine for 3 or 4
hours, or they are left over night in a weaker brine. Some people also use the dry-salting method.
The fish are then washed and strung on round, wooden sticks, three- fourths of an inch thick and
3.feet long. This stick is stuck through the gills and comes out at the mouth. According to the
size, from 18 to 21 fish arc strung on every stick, always in such a manner as not to touch each
other. They are then hung in the open air and dried in the sunshine, ifpossible, and then put in the
oven for smoking. The smokehouse has four ovens, built from time to time as the demands of the
trade required. From 16,000 to 24,000 herring can be smoked per day. In one of three large ovens
1,600 herring can be smoked at the same time. The chimncy itself should not be less than one yard
square on the inside, as otherwise it is not capable of receiving the steam from the fish when they arc
dried in the oven. The top should be covered with a thin plate of cast iron, so that the rain can 'not
fall on the fish .. For supporting the front part of the oven it is best and cheapest to use an old iron
rail; any other bar will scarcely be strong enough. Thcoven can easily be only half the size of one
of the larger ones, but the largerit is the more profitable it will be as regards the quantity of fuel
consumed. In front of the oven iron plates are hung on an iron pipe, and tbese plates are taken off
when shavings are put on the fire, From these plates and up to the iron bar the opening is covered by
a piece of lincn cloth, as it is necessary to look into the oven frequently in order to see that the flames
do not rise too high and burn the tails of thc fish. If this should be the case, the flames must at once
be quenched by moist sawdust. The fuel used is exclusively oak and beech shavings, particularly
from coopers who make large barrels, as the shavings must not be too fine; beech and oak sawdust
are also used, but shavings and sawdust of pine wood should never be employed, as it is apt to give
to the fish a resinous flavor.. 'l'hesmoking process may take from 3to 6 hours, according' to the
drying which the fish have undergone in the air. After the fish have been smoked they are g-enerally
allowed to hang one night to cool off, and are in the morning packed in boxes holding 80 fish each.
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SMOKED SALMON.

Smoked salmon is among the choicest of fishery products, and its cure represents
the highest development in fish-smoking as practiced in this country. The annual
product approximates 2,800,000 pounds, which is sold at from 16 to 45 cents per pound
wholesale. It is prepared principally in New York, Boston, Chicago, and Philadelphia,
there being 8 or 10 smoking-houses iu New York City and"vicinity, 4 in Boston, 2 or 3
in Philadelphia, 2 in Chicago, and several on the Pacific coast and other points. I

The great bulk of the supplies for the smoking-hQuses consists of salmon pickled
in barrels, which come principally from Labrador, Newfoundland, and Hudson Bay,
and more recently from Alaska and other Pacific coast points. The trade in pickled
salmon from the east coast of the British Provinces, known to the trade as Halifax
salmon, began early in the present century, developed principally between 1830 and
1840, and since has ranged between 3,000 and 10,000 barrels annually, the receipts
during the last 30 years averaging" 5,500 barrels, valued at about $15 per barrel.
'1'he Pacific coast salmon have been used for smoking in the Eastern States only since
1885, and the extent of their use was of little consequence prior to 1890. The favorite
pickled salmon for smoking are those from Hudson Bay, with Labrador and New
foundland ranking next in order. They range in weight from 5 to 13 ponnds salted,
except that some few from the Hudson Bay weigh even 20 pounds, and the wholesale
price in Boston or New York during the past few years has been from $17 to $20 per
barrel of 200 pounds. Practically all of the pickled salmon from the east coast of
the British Provinces are smoked, the quantity goilJ.g to the consumers in brine being
less than 2 per cent. While not so red as the Pacific coast salmon, they are richer
and finer-grained. The Pacific salmon cost on the Pacific coast usually about $9 or
$10 per barrel of 200 pounds, while the cost of transportation to the Atlantic coast
by rail is $3.30 and by vessel $1.20 per barrel. .

The choicest salmon for smoking are those received fresh or frozen from Nova
Scotia and New Brunswick, especially from the Restigouche River and vicinity. They
are quite large, averaging 12 or 14 pounds each, some attaining a weight of 40 pounds
or more. Some curers use fresh salmon only when the New York market is so glutted
as to run the price down below 10 cents per pound dressed, the fish being then pur
chased, brine-salted, and kept for the smoking season. But the best class of smokers
receive regular shipments from the Restigouche and vicinity and place them in cold
storage, whence they are removed for smoking as the trade demands, Many years
ago? when salmon were abundant in the Penobscot, Kennebec, and Connecticut rivers,
they were smoked in Maine and Connecticut,but practically all New England salmon
are now consumed fresh. Since the salted fish constitutes the bulk of the receipts at
the smoking-houses, the methods of their treatment are first described.

As the daily needs of the trade require, the salmon are removed from the barrels,
immersed in vats of fresh water for 2 or 3 hours, then washed with a bristle brush to
remove incrusted salt, slime, ete., and immersed in another vat of wfLter for 16 to 60
hours, according- to the temperature of the water and the degree of saltiness of the fish.
If desirable, the length of the soaking can be shortened by using warm water. In
some houses they are soaked for 12 hours in running water. The fish are then water
horsed in piles, skin up except the lower layer, the piles being 2 or 3 feet high, with
boards on top on which stones are placed for compressing the fish, but water-horsing
is not practiced by all curers. After this pressure has been applied 4 or 5 hours the
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flesh of the fish is smoothed with the side of a flat knife, all ragged parts being pressed
down. Each fish is then trussed with two or three thin, flat wooden sticks, so as to
keep it spread out, the rough-pointed sticks being fastened transversely across the
back on the skin side, the end of each stick slightly entering but not passing through
the skin. If the heads have been left 011, as in case of northern or Halifax salmon, a
small stick or pin of hickory or other hard wood is shoved through the head at the eyes.
A rope-yarn cord is next passed around this pin and about the gills, or about the upper-

•most of the flat stretching-sticks, in such a manner that when suspended thereby the
weight is distributed proportionately and by means of which the fish may be hung
from the sticks in the smokehouse. The Pacific coast salmon, which have the heads
removed, are usually tied up by a cord passing through the napes or around the tail,
and if very large they are sometimes cut into strips before being smoked, Some
curers hang the fish up by means of five or six iron or wire hooks passing through the
flesh, thus doing away with the sticks and cords above described.

The fish are permitted to drain for several hours, when they are hung in the upper
part of the smokehouse, away from the heat, but not so high as to be in the warm air
which accumulates at the top of the bay. Usually only two rows or tiers are smoked
at a time, and in the lofty 'smokehouses the smoking is continued for 18 to 36 hours.
About 24 hours are usually required, but on dry windy days 16 to 18 hours are
sufficient, and during sultry weather 30 or more are necessary. When low smokehouses
are used, in which the fish are hung within 8 or 10 feet of the fire, as at Washington,
D.O., the smoking is usually completed in about 12 .hours. The' smoke should be even
throughout and with little fire. In some houses a light fire is built under the fish as
soon as placed in the smokehouse, and this is continued for 6 or 7 hours, when a
shovelful of sawdust is added and the smoking continued 12 or 14 hours.

, When sufficiently smoked, the fish are permitted to cool and are then packed,
usually with paper or matting wrapped about them, the spreading-sticks at the back
being left in. A barrel of pickled salmon yields about 180 pounds of smoked fish if the
smoking be done in October, but if postponed until the following June it will yield
only about 165 pounds. The average wholesale price in New York or Boston for
smoked Halifax salmon is about 18 to 20 cents per pound, and for Pacific coast fish
about 12 to 14 cents per pound. They will keep in good condition for 10 days or
longer under favorable conditions, but are used mos,tly in the vicinity where cured.
Smoked salmon have been shipped to New York from Nova Scotia, but although they
looked well on being opened they had a tendency to mold soon after being unpacked.

The following general method of smoking salted salmon in Sweden and Germany
differs from the foregoing in several particulars:

The fish are immersed for 48 hours in soft cold water, which during that time is changed at least
three times. Then with It medium stiff brush and warm water each fish is well cleaned outside and
inside, and by means of a cord about the tail is hung in a tub of clear cold water, where it remains
for 12 hours, when it is suspended in the air for 6 hours to dry. After that it is laid on a clean table,
and when well drained it is trussed or braced with three sticks along the back,as in case of Halifax
salmon, and suspended for 2 hours in the smokehouse over a gentle heat, then subjected to a dense
smoke for 24 to 36 hours, until it acquires It dark-red color. The cure is then complete, and after
cooling the fish is ready for the market. '

In preparing frozen salmon for smoking, the fish on removal from cold storage are
thawed out either by immersing them in water over night or laying them on boards
in a moderate temperature and turning them over every 2 or 3 hours for 8 or 10 hours,
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when they are usually sufficiently thawed for handling. The fish are then split down
the belly from head to tail, so as to lie out flat, the viscera removed, and in some cases
the head and four-fifths of the backbone. This is customary with the Pacific coast
salmon, but in New York and Boston, where Nova Scotia salmon are used principally,
the head and backbone generally remain. In some instances the fish are split down
the back, depending on the state of their preservation.

It' the fish must be handled with little expense, so as to sell at a low pnce, they
are next placed in tight barrels or butts with about 50 pounds of No.2 salt and from
5 to 10 pounds of granulated sugar to 200 pounds offish. O~ the second day add
brine made by dissolving 3.0 pounds of salt in 5 gallons of water. After the fifth or
.sixth day the fish are removed and soaked in fresh water for about 3 hours, and are
tllen attached by five or six hooks to the smoke-sticks, dried, and smoked in the
manner described for salted salmon. The product by this method sells for 20 to 30
cents per pound wholesale, but sometimes much lower. In Chicago in 1898 the writer
saw salmon which had been held in cold storage for three years and then smoked after
the above method and sold at 16 cents per pound, resulting, of course, in no profit
because of the heavy cold-storage charges.

. Usually much more care is exercised in preparing smoked salmon from fresh or
frozen fish, and especially when using Nova Scotia fish. Immediately after thawing,
or after removal from the ice, if fresh, the fish should be sponged dry and a mixture
of equal parts of saltpeter and salt introduced into the thick portion of the flesh.
This may be accomplished by making 3 or 4 cuts about 8 inches apart through the
skin,but not so far as to penetrate the stomach membrane, after which the openings
are closed as well as practicable by bringing the cuts together; or it may be intro
duced by means of a small hollow tube with a plunger to force it in as the tube is
withdrawn. The fish are next split and eviscerated and carefully rubbed by hand with
a composition of salt and saltpeter, 2 parts of the former to 1 part of the latter.
This mixture is thoroughly spread over each fish, and at the same time wherever the
surface is cut or broken the fibers are brought together, so that the fish presents a
smooth, neat appearance. A curer on the Pacific coast runs a small instrument down
the thick part of' the flesh on each side of the backbone and thus removes about one-

. fourth inch of skin on each side the full length of the back, so that the saltpeter and
salt may quickly permeate the flesh. The fish are next placed in hogshead butts, skiu
down and 3. or 4 fish to the layer, with one-half inch of salt in the bottom and sprinkled
over each layer of fish. Pickle of about 900 test is then added to cover the fish,
and after remaining in pickle about 2 days they are removed and prepared for
banging up, by placing a wooden pin through the head and 2 or 3 flat sticks at the
back to stretch the fish out in the manner already described. After passing a rope
yarn about the sticks the fish are suspended in running water for 30 or 40 minutes
and then hung ill the open air about 6 hours to drain and be partly dried by the wind,
when they are suspended in the upper part of tbe smokehouse, away from the heat, and
subjected to a gentle smoking for about 24 hoursnnder normal conditions. Salmon
cured in this manner are known usually as Nova Scotia salmon, in contradistinction
to the salted salmon from the north, generally known as Halifax salmon. 100 pounds
of round fish make about 65 or 70 pounds smoked, which sell for 30 to 45 cents per
pound wholesale and 60 to 75 cents per pound retail.

With a view to preventing' the inner surface of salmon and similar fish from crack
ing, which injures its appear~nce and also makes it liable to mildew quickly, and to
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prevent the fish from falling from the smoke-sticks, and to retain the natural juices,
a process has been invented by which a piece of membranous material, such as animal
bladder, etc., is placed in contact with the inner surface of the fish, which by means of
its natural glutinous ingredients is held there securely. Then the fish, covered on the
outside by its natural skin and on the inside by the artificial coating, is placed horizont
ally ina frame consisting of a number of triangular transverse metal-frame standards
having base ledge projectionsand wire screen surfaces fitted thereon, inclined inopposite
directions and open at the back and bottom, for exposing the fish to the smoke."

In smoking fresh salmon in Holland each fish is wiped clean; split down the back
from the nose to the tail, the bead being left on, and several incisions made inside of
the abdominal cavity-in the thick of the flesh, but not sufficiently deep to penetrate
the skin. The blood is carefully washed out, the stomach cavity well cleaned, and the
whole fish washed several times. The skin is then cut or gashed laterally nearly the
length of the fish, and on each side of this cut several short ones are made, this being
done .to permit the salt to penetrate the flesh more readily, so that each part of the
fish may become equally salted. In salting, the fish are placed on top of each other
in heaps of about 6 salmon each on tables, with the flesh upward.

- In making the piles, each fish is well sprinkled with fine Lisbon salt, and to prevent
the stomach from forming a receptacle for the brine by sinking down, a thin, curved
oak board is laid between the fish. The fish remain in piles from 2 to 4 days, when
they are struck through sufficiently for smoking; but if they are not needed at once,
they may be kept in icehouses or cold cellars for 2 or 3 months. Before the fish are
smoked they are well washed and hung up to dry in the air, or during damp weather
they are dried iu the smokehouse. A fire is made from small pieces of oak wood in
the center of the floor, and after this has burnt half an hour a smoke is made with
oak shavings and fagots, over which ashes are scattered. For some markets the fish
need not be smoked more than 12 or 14 hours, but for other markets it is necessary
to smoke them 3 or 4 days.

. The following method of smoking fresh salmon prevails in Germany: Each fish is
first rubbed free from slime, etc., with a towel which has been dipped in salt or 'brackish
water; then it is split down the belly, eviscerated, and thoroughly cleaned inside as
well as outside. Most of the backbone is removed with a sharp knife, some being
left near the tail to strengtben that part of the fish, and the flesh adjacent to the back
bone is pressed flat so as to present a smooth appearance, or as though there had
been no backbone. Bay leaves, from which the stems have been removed, are next
spread thickly with salt on the inside of the fish and the sides brought firmly together.
It is then packed in dry salt and bay leaves and a weighted board laid upon the fish.
After 30 hours 01' so under this pressure the fish is immersed in fresh water for half an
hour,tlle salt, ete., in the meantime being wiped off, after which it is laid out flat and
trussed in the usual manner with 3 flat sticks and suspended in the air for about G
hours. When sufficiently aired tbe fish is placed in the smokehouse and dried by a
moderately warm smoke for 3 hours, when tbe smoke is increased and continued for
about 36 hours or until the flesh assumes a bright red color.

A somewhat novel method '*' of preparing salmon for smoking was introduced in
this country in lS78 by Lyman Woodruff, of Ellensburg, Oreg., fuy means of which it
is claimed tbat much of the original flavor, color, and plumpness of tbe fish may be
retained.

"See Letters Patent No. 577672, February 23, 1897, in favor of C. Waldemann, of COlillin, Germany.
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The inventor's' description of the process is as follows:
After the fish is caught I open and clean it. I then place it in clean Ilme water, in which I let it

remain for about 20 minutes. After removing it from the lime water I wash it clean and place it
onthe table, flesh side up, where I let it lie for about 10 minutes, when I wipe it dry, both inside and
outside, with a clean dry cloth. For au ordinary salmon, weighing 16 pounds! I take 1 teasl?oonful
of fiuely grouud black pepper and rub it well into the flesh Bide of the fish j next I rub in one-fourth
of a teaspoonful of J?ulverized saltpeter in the same way, and then 1 tablespoonful of fine salt.
'I'hese substances I rub in separately, rubbing each one until it disappears. The fish having been thus
prepared, I sprinkle a thin layer of brown sugar over it and fold the two sides together. I let it lie in
this condition for 12 hours, when I wipe the back of the fish dry and apply a coating of linseed
oil to the back with a paint brush, when it is ready to be smoked. In smoking the 1}.shIcommence by
creating a heavy smoke, and allow it to gradually subside in quantity until the proper volume is
obtained, in order to keep oft' the flies. .

SMOKED HALIBU'I'.

The preserving of halibut is effected principally by salting, but in that condition
these fish are not readily marketed and smoking is applied to improve the flavor.
The industry is confined almost exclusively to Gloucester, Mass., but during the past
few years small quantities have been smoked at Boston and other points. Originally
the smokers utilized only the surplus halibut from the fresh-fish trade, but the popu
larity of.the article increasing, the Bank vessels began, about 1850, to salt the halibut
taken by them when it was inconvenient to take them to market fresh. In 1855 the
quantity of smoked halibut prepared approximated 400,000 pounds. The business
reached its maximum in 1872, when about 3,000,000 pounds were prepared. Since
that time the increasing' scarcity of the fish and the enhanced demand for it in the
fresh- fish trade have diminished the quantity. In 1880 it amounted to about 2,000,000
pounds, while in recent years it has averaged about 1,600,000 pounds, selling at about
10 cents per pound wholesale.

Although most of the halibut for smoking is received in a salted condition from
Grand Bank, Western Bank, Iceland, Greenland, and more recently from Bacalieu
Bank, some are received from the vessels supplying the fresh-fish market, when the
market is glutted. That was the exclusive source of the supply prior to 1860, when
the halibut fishery on Grand Bank and Western Bank was begun. Since the origin of
the Bacalieu Bank fishery, in 1895, the smokers have received quantities of surplus
gray halibut too large for the fresh- fish market.

Many of these fresh halibut are known among the trade as "seconds" or "sonr hali
but," the coating or membrane of the abdominal cavity becoming slightly tainted, and
since the taint will quickly spread to the entire fish it is necessary that they be salted
at once. When the flesh sours it puffs out, and is good for nothing except fertilizer.

The process of dressing and salting halibut is as follows: A dressing or fletching
gang consists of two men, and there are four gangs to the vessel. Each being provided
with a strong' gaff hook having a garden-spade handle, they place the halibut on a slant
ing cutting' board on its dark side. One of the fletchers thrusts a thin knife, about
16 inches long and 12- inches wide, into the body of the fish near the base of the dorsal
fin through to the backbone, the blade being held horizontally, and cuts close to the
ribs, removing a broad streak from one-halfof the upper side of the fish. The fletcher on
the opposite side of the table makes a cut similar to the above, separating the whole
upper half of the fish from the backbone and the ribs. Two gashes are then cut in
--------------------------------------

..Letters Patent No. 204647,dated June 4,'1878.
F. C.B., 1898-32
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the fletch, one at each end, by means of which it is removed from the cutting board.
The other side of the fish is then treated likewise, making twofletches from each
halibut. Formerly in fishing near Iceland, when all the fins were saved, the fletching
knife was entered not so close to the fins, and when the fletches were removed the fins
were cut off: During the four or five years preceding 1898 few of the flns were saved
on account of their large size and fatness.

;

The whole fletches are at once salted in kenches in the vessel's hold, in the same
manner as codfish, with the skin side down and a layer of Trapani saIt over each layer
of fish, 8 or 9 bushels of salt being used to each 1,000 pounds of fish. The whole
fletches are supposed to bold the pickle better than if tbey were cut in smaller pieces,
and consequently weigh more. After remaining about 15 days tbeyare rekenehed,
during which time the surplus salt is shaken off: To avoid compression some fisher
men place the fletches in large 400-pound boxes and pUe the boxes on top of each
other. On reaching port the fish are removed from the vessel's hold and placed
back down, with salt, in kenches 3 feet high in the fish-house, where they may remain
for a year or 'more without further handling. It is not unusual for smokehouses at
Gloucester to have half a million pounds or more of salted halibut on hand at one time.
When it is necessary to hold them over during July and August, the appearance of
the fish is improved if they are kept cool, and for that purpose one of the halibut
smokers at Gloucester has a small ammonia refrigerating plant, with suitable cold
chambers connected, where the temperature is kept about 450 or 5()0 F.

The fresh halibut received at the smokehouses from the market vessels are cut in
small fletches and salted in butts, back down, similar to those used for salting codfish,
with about 5 bushels of Trapani salt scattered among 1,000 pounds of fish. There
they remain from one to two weeks, when they are removed and salted in kenehes
similar to those on the vessels; or they may be scrubbed, soaked, water-horsed, and
smoked at once; but this is not usually done, because of the desirability of working
off the old stock. It is important that the fietches be thoroughly salted, otherwise
the smoked product will be liable to spoil quickly.

When the market demand warrants their use, the fletehes are removed from the
kenches, washed thoroughly in fresh water with corn brooms or bristle brushes, and
soaked in water for 3 or 4 hours. The water is then changed and they are again
soaked for about the same length of time. This soaking is necessary in order to
remove the coating of salt from the fish, and to soften its fiber so that the smoke may
penetrate the flesh. On completion of the soaking they are water-horsed, skin side
up, for 5 or 6 hours with weights on top. They are next placed on flakes similar to
those used in curing codfish, where theyare exposed to the sun's action for about 24
hours, which may extend through several days, the fish being placed in small piles
and covered with flake boxes during the night or rainy weather. After drying the
fletches 'are cut in small pieces; from 2 to 6 pieces to the.fletch, with a gash in each.
piece where the flesh is thin and the skin appears tough.

The fletches are then strung on smooth, round, hard-wood sticks about 2 feet long
and !l inch in diameter, or, as .at Boston, small iron or steel rods 3* feet long, the sticks
passing tbrough the splits or gashes cut in the fletches, and from 5 to 7 pieces to each
stick 2 feet in length, and 8 to 12 pieces to those 3g feet long, each piece being 2 or 3
inches from tbeadjacent ones to permit the smoke to pass freely among them. The
sticks with the fletches attached are then passed into the smokehouse.

The principal smokehouse at Gloucester consists of a series of 10 compartments
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side by side, and 6 feet wide, 14 feet long, and about 20 feet high. The flooring is of
lattice-work, under which is a vault about 6 feet deep for generating the smoke.
Within each compartment is a lane or passageway extending the length of the room,
on each side of which are arranged 3 sets of parallel bars, one end of each set resting
on upright poles forming the side of the lane and the other resting against the wall of
the compartment. The first set of parallel bars is about 4 feet from the lattice floor,
the second 3 feet above the first, and the third 3 feet above the second and an equal
distance below the roof. Upon these bars are placed the ends of the sticks which hold
the halibut. Each stick will carry from [)to 7 fletclies and about 20 sticks will rest on
each pair of parallel bars. The capacity of each of the.10 compartments is about 120
sticks, or 600 to 800 fletches, equivalent to about 3,000 pounds of smoked halibut.

The fuel for smoking consists principally of ship carpenters' chips of oak, though
recently oak edgings have been used, withsawdnst to smother the flames. Some houses
use sawdust exclusively. This fuel is arranged along the sides of the vault, the entire
middle space being left vacant, and the fires are built and continued until the smoking
is completed, usually in from 2 to 5 days. In damp weather moisture collects on the
fish and the process may then require a week. During the winter it is possible to
keep the fires hotter, and the smoking may be completed in 2 days. Oare must be
taken not to let the fires get too hot, for then the fletehes may become too soft to hang
on the sticks, dropping to the floor. At all times the doors are kept slightly open to
permit. a circulation of air to keep the halibut cool, and they will also "take the smoke"
better. The entire decrease in weight by dressing and smoking is about 70 per cent,
a live halibut weighing; 100 pounds producing about 30 pounds of smoked fish; but
as received from the kenches in the vessels 100 pounds yield about 82 pounds.

There are three principal grades of smoked halibut, namely, "heavy chunks,"
."medium chunks," and" strips," classification being made according to the thickness
of the flesh. The napes and the thin parts of the tail do not go to the regular grocery
or fish trade, being used mostly for" free lunch" at restaurants. While connoisseurs
prefer the meat somewhat dark in color, yet the bulk of the trade requires it of,a light
straw-color. It is packed in boxes ranging in size from 1 pound to 500 pounds, the
30-pound boxes being the most popular. About 4 years ago quite a business was
started in packing it in I-pound and 2·poun!i "bricks," similar to boneless cod, but the
trade was destroyed by persons placing smoked pollock on the market as halibut.
During hot weather a small quantity of salt is sprinkled over the halibut as it is
being packed in the boxes, and under ordinary conditions the product will keep for 6
or 8 months, or even longer. When intended for warm climates, smoked halibut is
sometimes placed in hermetically sealed zinc boxes incased in wooden boxes, the
zinc boxes having capacity for 50 pounds each. There is a little trade in smoked
halibut placed in small glass bottles, with wide tops covered with cork stoppers.

The market is confined to the northern parts of the United States, none being sent
south of Washington except in small quantities to Louisville and Memphis. The prin
cipal demand is from New England, New York, Ohicago, and the West, the value
approximating 9 cents per pound wholesale. In 1876 an effort was made to introduce
smoked halibut into the European markets, and samples were sent from Gloucester to
London, Liverpool, Glasgow, Cadiz, and St. Petersburg. No returns were received
except from London, and English dealers expressed the opinion that it was too salt for
their trade. At the Berlin Fishery Exposition in 1880, smoked halibut was exhibited
byMessrs. Wm. H. Wonson & Sons, and a medal was awarded for its superior quality.
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SMOKED HADDOCK OR FINNAN HADDIE.

The curing of haddock by smoking originated about the middle of the eighteenth
century at Findon, Scotland,the cured product being known in the English markets as
"Findon haddie," which later was modified into "Finnan haddie," Originally it was
salted and dried, and afterwards soaked and placed over a smoldering fire of dried peat.
But the demand soon becoming very great, it was cured in special buildings erected
for the purpose, and at present large quantities are prepared at Aberdeen, Scotland,
at Grimsby and Hull, England, and at other places in northern Europe in a manner
similar to that employed in the New England States.

Finnan haddie was first preparedin the United States at Rockport, Mass., about
1850, but the business was soon abandoned. About ten years later Thomas McEwan,
a Scotchman, began to cure it in a, small way, at Portland, Me., the product being
marketed principally in Canada. D. Weyer engaged in the business about 1865,
and on Mr. McEwan's death in 1872 he was succeeded by John Loveitt. From time
to time other-firms came into the business, and as the product became better known its
sale in the United States increased. In 1878 about 2,250,000 pounds of dressed had
dock were smoked in Portland alone, making about 1,200,000 pounds of Finnan haddie,
whereas in 1889 the five companies engaged in this business employed 48 men and
utilized 3,570,000 pounds of dressed haddock, costing $71,400, which yielded 1,963,500
pounds smoked, worth $88,357 wholesale. The facilities for obtaining haddock at
Boston led to theestablishment of the business there in 1887, and at present the output
at Boston equals that at Portland. Finnan haddie are also prepared at Eastport, Me.,
at New York City, and at Gloucester, Mass., where the business was established in
1893, and at St. Johns and Digby in the British Provinces. The present annual
product in this country approximates 4,000,000 pounds, worth $200,000.

While the North American Provinces still receive a large part of the output, the'
consumption of Finnan haddie in the New England, Middle, and Central States is
increasing, especially in Chicago and Cincinnati, some being sent as far as California.
Formerly they were sold by the dozen, and consequently only the small fish were,
smoked, but at present the sales are made by weight, and haddock of all sizes are
used. A singular feature ill connectionwith the Finnan haddie trade in the winter of
1898 and 1899 was the exportation ofsmall haddock from Boston to Digby for smoking
purposes, those fish being obtainable cheaper in Boston than on the Nova Scotia coast.

To make a good product of Finnan haddie requires experience, as well as much
care and attention, especially in the pickling- and smoking. When received at the
curing-honse the fish have usually been split down the belly to the vent and evis
cerated, as if prepared for the fresh-fish market. They are first beheaded and washed'
thoroughly with a stiff' brush, all the black membrane Iining the abdominal cavity
being removed. They are next sNit down to the tail and a cut made along the right
side of the backbone so that they will lie out flat, and the rough edges of the back
bone are removed. They are then immersed in strong salt brine, made of Liverpool,
Cadiz, or Trapani salt, for 1 or 2 hours, according to the weather and the temperature,
as well as to the size and condition of the fish and the particular flavor desired, the
exact length of time for pickling being learned only by experience.

On removal from the brine they are fastened to the sticks from which they are
suspended in the smokehouses, the napes being stretched out flat and pierced by two
small-ironspikee Or nails fixed in the smoke-sticks. ThelSesticks, are about l~ ,01'2
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inches square at the end and 4 feet long, 3 fish being usually hung from each. The
sticks with the fish attached are placed on frames for a few hours to allow the moisture
to dry from the fish, when they are suspended in the smokehouse, which is generally
like those used in smoking herring, the stieka'being placed in tiers, one above another,

• with space between to allow the smoke to circulate. A fire of hard wood, usually
oak, is started over the floor of the smoking kiln and allowed to burn from 8 to 18
hours, when sawdust is applied, smoldering the fire and producing' a dense smoke,
which thoroughly impregnates the fish. In smokehouses with a low ceiling the smok
ing can be completed in 4 or 5 hours. In some smokehouses no wood is used, the
curing being effected by bnrning hard-wood sawdust, rock maple or beech being
preferred, and the temperature is kept as high as practicable without burning the
fish, which are placed high up in the bays. The time of cooking or smoking depends
on the condition of the fish, temperature of the air, and the probable time to elapse
before consumption, bnt never exceeds one night.

When the smoking is completed the fish are removed from the smokehouse and
placed on racks for cooling, and when thoronghly cooled they are packed in boxes
containing from 20 to 400 pounds each, but mostly 50-pound boxes, and shipped to the
trade, usually by express. Only enough are cured at.a time to supply the immediate
demand, as it is important that they reach the retail dealers in good condition. During
warm weather they will keep only a few days, but when the weather is cool they will,
under ordinary conditions, keep from 10 days to 2 or even 3 weeks. If it is desirable
to keep them longer they must be smoked much harder.

The season for Finnan haddie begins in October and lasts until the following April.
100 pounds of round fish yield about 55 pouuds smoked, and the wholesale price ranges
from 3~ to 6 cents per pound. The choicest haddie are tender. The iuside is of a
light yollowieh-brown or straw-color. It is alleged that some curers add saffron to

. the pickling brine to improve the color of the fish.

SMOKED STURGEON.

Practically all of the sturgeon flesh used in this conn try is smoked before going to
the consumers. This is nsually done in the large -centers of German population, and
principally in New York, Ohicago, Milwaukee, Sandusky, Buffalo, and Philadelphia.'
The business was started in 1857 by Mr. B. K. Peebles in New York Oity, and reached
its greatest height about 1890, the scarcity of sturgeon during recent years restricting
the extent. In New York alone about 1,000,000 pounds are smoked annually, consti
tuting over one-half of the fish. smoked' in that city. Along the Great Lakes the
smoking of sturgeon began about 1865, these fish not being used there prior to that
time. As first prepared at Sandusky and Toledo they were dressed, salted, and
smoked in large strips for 8 or lQdays and sold as smoked halibut. But the smokers
soon adopted methods similar to those in New York, and the business increased and
was of considerable extent ten or fifteen years ago. In 1~72 Mr. J. W. Milner reported
to the U. S. Fish'O<>mmission that 13,800 sturgeon, averaging 50 pounds each in·
weight, were smoke-cured at Sandusky, and in 1880 it was found that the business had
increased to 1,258,100 pounds; but the decreasing abundance of sturgeon on the lakes
has resulted in a falling-off' in the quantity smoked. The total annual product in the
United States is now about 4,000,000 pounds, worth $7.20,000. .

Sturgeon for smoking are received from the Delaware River and other estuaries of
the Atlantic coast, from the Great Lakes, and from the Oolumbia River. The lake
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sturgeon (Aoipenser rubioundus) is the most desirable for smoking, the product selling
in New York Oity for 24 or 26 cents per pound. Columbia River sturgeon ranks next,
with an average value of 3 or 4 cents less than the Great Lakes. The Atlantic coast
sturgeon (Acipenser stu1'io) shows yellow streaks when smoked, and the meat is also
somewhat more coarse and red than the delicatessen trade desires, and sells in New
York for 6 or 8 cents less than the smoked Great Lakes sturgeon, or about 16 to 20
cents per pound. The prices prevailing in New York are quoted, since that is the
principal market in the country for smoked sturgeon and the choicest product is there
prepared, but these prices are somewhat higher than those prevailing at other points,
especially along the Great Lakes. In Chicago smoked lake sturgeon usually sells at
18 to 20 cents per pound wholesale.

In the early history of the industry the sturgeon intended for use after the fishing
season was over were dressed and salted in butts or barrels, whence they were removed
as required; being soaked out before smoking, as is now the case with Halifax salmon.
At present, however, the surplus sturgeon are almost invariably kept frozen in cold
storage until required. Before freezing, the fish are dressed, the heads, tails, viscera,
flnscand backbones being removed. Practice differs in the various localities in regard
to removing the skin. Until the last () or 8 years all sturgeon were skinned, and that
is at present the common practice with the Atlantic coast fish. But about 1890 the
practice, of leaving the skin on 'was introduced along the Great Lakes, and is now
general in that locality. Formerly the Columbia River sturgeon were skinned before
being frozen, but at present nearly if not quite all of those placed in cold' storage have,
the skin' left on. Before freezing, the fish are usually cut into four pieces, about the
size of the freezing pan, or in smaller pieces suitable for smoking, the former being
more frequent. The methods of freezing and subsequent cold storage have already
been described.

On removal from cold storage the fish are -thawed by exposure to air of moderate
temperature, being turned once or twice during the operation, or, better still, by
immersing them in water of medium temperature. They are then treated exactly as
though received fresh from the fishermen. They are cut into suitable' chunks, 20r3
inches wide and weighing l~or 2 pounds, the width varying according to the thickness
of the meat. These chunks are then brine-salted in barrels or hogshead butts, about
5 pounds of No.2 salt to100 pounds of fish being sprinkled among the chunks and
sufficient brine of about 850 strength being added to cover the fish.

Some smokers, however, use no dry salt, depending entirely on very strong brine in
which the fish remain from 6 to 16 hours, according to the temperatnre and strength
of the brine as well as the size of the pieces. One very successful smoker uses dry
salt without brine during the summer, and in the winter uses brine only of about 980
salinometer test in order to economize time, since it takes about 18 hour!'! to strike the
fish in dry-salting, whereas 10 hours are sufficient for striking in brine. In general
dry.saltin~i.spreferred, since~ts tende~cyis to make the fleshhaiJQl'~ll~firln.er. In

, some Iocalities the trade requires very Iight, salted fish, and the! rem am 1ll brine only
15 or 20 minutes, being stirred about during the immersion.

On removal from the pickle the pieces of flesh are strung on steel or iron rods
about one-third of an inch in diameter and 3 feet long, the rod passing through the thin
part of the chunk and 8 or 10 chunks heing strung on each rod. They are at once
dipped in-fresh water to removesurplus salt, slime, etc. In some establishments the

..
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pieces are soused in fresh water immediately on removal from the pickle. In case the
fish have been salted only 15 or 20 minutes, they are not dipped or rinsed. After drain
ing for a few moments, or, better still, drying in the open air for several hours, they are
suspended in the lower part of the smokehouse from 4 to 6 feet above the fire, where
they are exposed to a gentle smoke with doors open anywhere from 1 to 5 hours,
according to the weather and the flavor of the product desired. When the weather is
sultry it requires twice as long as when it is clear. Then the doors' or dampers are
closed and a hot hickory, maple, or oak fire is built and the fish cooked from 1 to 2
hours, care being taken that it does not become too hot and melt or fall from the rods.
On completion of the cooking process the meat is allowed to cool, either by opening the
doors of the smokehouse or by removal to the open air, when it is ready for the trade.

Wbile the foregoing are the methods in general use, yet many smokers have special
processes of their own. One of the most successful smokers on the ~reatLakes operates
as follows: The smalfpieces of flesh, 1.z to 2 pounds in weight, are first rubbed with
No.2 packers' salt and put ill tight barrels with salt sprinkled among them, about
20 pounds of salt in all being used to each 100 pounds of fish. In about 7 or 8hours,
when the fish are saturated with the salt, they are removed, rinsed in two waters,
strung on wire hooks, and suspended from the smoke-sticks. After draining for an
bour they are placed in the smokehouse'in 2 or 3 rows, 5 to 7 feet above the floor, and
subjected to a hard-wood smoke for 7 or 8 hours at an even temperature.

One hundred pounds of dressed sturgeon yields from 63 to 70 pounds smoked,
and the product usually keeps one or two weeks under ordinary conditions.

Notwithstanding the great scarcity of sturgeon and its consequent high price,
the consumption of smoked sturgeon amounts to about 4,000,000 pounds annually.

It is not practicable to hold smoked sturgeon in cold storage, because of its
tendency to mold, but it is canned to a small extent.

SMOKED CATFISH.

The increasing scarcity of sturgeon with the consequent high price has resulted
in the smoking of channel catfish as a substitute. These are obtained chiefly from
the Mississippi River, especially in the vicinity of Mempbis, and they are smoked in
Chicago, St. Louis, and tho Middle Mississippi Valley. This industry is of very recent
development, but as it furnishes a satisfactory substitute for sturgeon, which are
becoming so costly, it will probably grow to considerable proportions.

Being intended as a substitute, the catfish are smoked in identically the same
manner as are sturgeon. The fish as received at the smokehouse are usually beheaded
and eviscerated. They are skinned and cut into small pieces, weighing about 1 or 1~

pounds each, and are pickled for 6 or 8 hours in tight barrels. This may be accom
plished by rubbingthe pieces with salt and placing them in the barrel either with dry
salt scattered among them, or simply by placing them in the barrel with dry salt or
with strong brine. On removal from the brine the pieces a~e rinsed by dipping in
fresh water, to remove slime, surplus salt, etc., they are then attached to the smoke
sticks and drained for an hour or so, and placed in the smokehouse, where they are
smoked for 7 or 8 hours in the same manner as sturgeon are treated., 100 pounds of
dressed catfish yield from 65 to 70 pounds smoked, and the product sells usually at
about 15 or 16 cents per pound. The total annual product of smoked catfish in the
United States probably does not exceed 50,000 pounds, and its sale is confined prin
cipally to those who are willing to accept a substitute because of its being cheaper.
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At several points in the Mississippi Valley the small catfish are smoked whole,
like lake herring. They are split. to the vent and eviscerated, the head and in some
instances the skin being' left on, struck with salt in tig'ht barrels, and smoked for a
few hours in the manner described for lake herring. The demand is small, the busi
ness amounting probably to 10,000 or 15,000 pounds.

SMOKED EELS.

Smoking eels is one of the industries introduced into this country by German
residents, and it is carried on in New York, Philadelphia, Buffalo, Sandusky, Chicago,
Milwaukee, Washington, and various minor places. The product will keep onlya
week or two under ordinary conditions in cool weather, and the extent of the business
in each locality is generally limited to the local demand.

Generally the eels are received at the smokehouse fresh, directly from the fish
eries, but some are also received frozen from cold storage. In the latter case they are
thawed by immersing them in water a few hours or by exposure in the open air.
Some smokers "slime" the eels with salt; that is, rub the skin with a small quantity
of fine salt to remove the slime therefrom. In dressing, the fish are split from the
head to the vent and the viscera removed. It is desirable to continue the splitting'
down to the end of the tail sufficiently deep te remove the large vein along the back
bone, but sometimes this may be pulled out without splitting the fish more than an
inch or two beyond the vent. Few smokers, however, give attention to this item. The
eels are immersed in strong brine from Ii to 7~ hours, according to strength of brine,
size offish, and the desired flavor. This brine should be quite strong, about 20 pounds
of Liverpool or other good salt being required for each 100 pounds of fish.

In New York the eels are usually pickled for 2 hours, while on the Great Lakes
the length of the time is generally about 7 hours. On removal of the fish they are
washed, bristle brushes being used by some smokers, while others simply dip the fish
in water for removing the slime and surplus salt. A few smokers throw them in a
tub of water and beat them with a net for several minutes to accomplish the same
purpose. The eels are next strung on iron or steel rods one-third inch in diameter,
the rod passing through the head of each eel, or through the throat cartilage 'and out
the mouth, and hung jn the open air a few hours for drying. But if the atmosphere be
moist or the saving of time necessary they may at once be placed in the smokehouse.

In New York, where small brick ovens are used, the fish are subjected toa mild
smoke for about 4 or 5 hours until they have acquired the proper color, when the fires
are gradually increased and they are hot-smoked or cooked for 30 or 40 minutes. At
Buffalo and some of the other Great Lakes ports, the smoking is usually at an even
temperature throughout and continues for 6 or 8 hours. Mahogany or cedar sawdust
is used in New York for making the smoke, while hickory or white-oak wood is used
for cooking, the latter being preferred. In Washington the eels are suspended in the
hogshead smokehouses over a fire made of oak and hickory wood and dried for 20
minutes, when. the hogshead is covered with sacking and thus hot-smoked for 3 or 4
hours, the fires being sprinkled with water from time to time to produce a hot vapor.
The smoking must be carefuIly attended, for if the heat becomes too great the fish will
curl up out of shape. A. good test to determine whether the cooking is sufficient is
the ease with which the skin may be separated or peeled from the flesh where the eel
has been split.

The decrease in weight by dressing and smoking is about 35 per cent, 100 pounds
of round eels yielding. 65 to 75 pounds smoked. In New York the product sells for
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about 20 cents per pound, while at Buffalo and other Great Lakes points the price is
usually 14 to 15 cents per pound. When eels have been pickled 6 or 8 hours they
ordinarily keep 10 or 12_days; but·when the salting has been only 2 hours, as is usual
at New York, they are liable to mold after 5 or 6 days. Smoked eels keep a shorter
length of time than almost any other smoked fish.

Eels are sometimes skinned before being smoked, the process' being the same as
above described, except. that less salting aud smoking is required, and it is also very
difficult to keep them from falling down off the rodsin the smokehouse.

The trade in smoked eels iu New York is probably not 30 per cent of what it was
15 or 20,years ago, but along the Great Lakes it appears to be increasing. The annual
product in the eutire country is probably about 150,000 pounds, worth $27,000. There
is some demand for smoked eels in cans, which is met by two fish-canning establish
ments in New York City.' The smaller eels are used for this "purpose, and they are
smoked somewhat more than those sold to the delicatessen trade.

The following method of smoking eels prevails to some extent in northern Europe,
especially in Germany:

The head, skin, tail, and viscera are removed, and the eel is split open the entire length, and the
backbone and many of the smaller bones attached to it removed. It is then laid in strong salt brine,
where it remains for 6 hours, and is then wiped dry with a linen towel and is covered with the follow.
ing preparation, which has been pounded in a porcelain mortar: One large anchovy, 1 ounce of fine
salt,8 ounces of powdered sugar, 1 ounce of saltpeter, and sufficient butter to make a paste of the
ingredients. The eel, thoroughly cured with this preparation, is rolled up tightly in the form of a
disk, beginning at the tail end, tied with a cord to hold it in position, and sowed up in a linen cloth,
which covers the disk and allows the end to project, These disks are next suspended in an ordinery
chimney smokehouse and subjected to a strong smoke for 5 or 6 days, then allowed to cool and become
firm, when they are ready for the table.

SMOKED MACKEREL.

There is a small business in smoking both fresh and salt mackerel in New York
City and a few other points on the Atlantic seaboard, ,the output amounting to prob
ably 8,000 pounds of the former and 35,000 pounds of the latter. The fresh mackerel
are cured iu very nearly the same way as lake herring, except that usually they are
not split, being prepared round. The fish are first struck in brine, in which they
remain for 12 or 14 hours, then removed and opened at the vent with the point of a
knife to let the pickle in the abdominal cavity escape. They are next put on smoke
sticks, drained and dried for 2 or 3 hours, and placed in the smokehouse, where they
are subjected to a gentle smoke for 4 to 5 hours, until properly colored, when fires are
built anrl the fish cooked for a coupleof hours, as in case of ciscoette or lake herring.

In preparing salt mackerel for smoking, the fish are cleaned and the dark stomach
membrane removed, when they are soaked in fresh water for 6 to 12 hours, or in some
localities from 15 to 24 hours, according to the size and the degree of saltiness. On
completion of .the soaking they are washed, strung on rods or smoke-sticks, drained,
and hung in the upper part of the smokehouse and subjected to a gentle smoking for
5 to 15 hours at a low tempera-ture.

No.2 mackerel bring about 16 cents per pound and extra large smoked mackerel
20 to 30 cents per pound, but generally it is the smaller fish that are used for this pur
pose. The trade in these fish is very much less than formerly, the quantity used in
New York City being only about one-tenth of what it was from 1880 to 1885, but the
business during that period was much greater than theretofore, resulting from the
salted mackerel being received at the markets in June and July instead of a couple of
months later, as formerly.
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SMOKED SHAD, FLOUNDERS, LAKE TROUT, CARP, ETC.

In the Chesapeake region and at various points along the coast small quantities
of shad are smoked, usually in precisely the same manner as already described for
river herring or alewives. Formerly many barrels of "ecouomy shad" salted on the
Kennebec River were smoked, but the demand ceased about 1880. A superior quality
of smoked shad may be made by rubbing' fine salt, saltpeter, and sugl;l>r or molasses
over the fresh fish, and after they are struck, smoking them a few days at an even
temperature. These are far superior to those prepared from salted shad.

A few flounders are .smoked each year in New York and other populous centers of
the Atlantic seaboard, the quantity probably amounting to about 15,000 pounds
annually. The small flounders weighing half a pound or less are used, and these are
eviscerated, pickled with brine in butts for about 2 hours, strung on smoke rods,
drained, and cold-smoked for 8 to 10 hours. Sometimes these fish are hot- smoked
for half an hour or so after the color has been set by the cold-smoking.

Menhaden and butterfish have beeu smoked to more or less extent during the
past few years, but few are so prepared at present.

Smoked lake trout and carp.are prepared to a small extent in the manner already
described for lake herring or whitefish, but little demand exists for these products.

Efforts have been made to J>roduce marketable articles of smoked hake and pol
lock, but the business has never assumed any commercial importance.. There seems
no valid reason why smoked pollock at least should not become popular, the flesh of
that species seeming well suited to this method of curing. Smoked mullet is a very
choice article, but practically none is prepared for the general market.

In 1885 experiments were made by the United States Fish Commission to intro- ~

duce smoked kingflsh, which abound off Key West. The Fish Oommission report
for 1885, p. LUI, states, in substance:

These fish were prepared with 'much care at Gloucester, and proved to be an excellent smoked
fish, being tested by many experts, some of whom pronounced them equal or even superior to smoked
halibut or salmon, being free from the rather rank taste that the smoked halibut sometimes has.

Tilefish have been smoked as an experiment by several persons, but experts differ
as to their qualities. The Fish Oommission report for 1882, p. 247, states:

In the summer of 1879 Capt. George Friend, of Gloucester, smoked some of the. tilefish, and he,
as well as several others who ate them, stated that they were excellent, rivaling smoked halibut in
richness and flavor. On the other hand, Mr. William H. Wonson, 3d, does not speak so highly of its
line qualities as a food-fish under the same conditions. He says that while ii; is certainly very good
and wholesome, as well as a desirable article of food when smoked, it' can not compete with the
halibut, and is no better,in fact, than smoked haddock.
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DEVELOPMEN1' AND METHODS OF OANNING.

The various processes of canning are all directed essentially (1) to preserving
foods in hermetically sealed vessels from which the atmospheric air has, so far as
practicable, been driven off~ and (2) to destroying by heat or otherwise such germs as
may be in the food before or after it is sealed up. Heat is applied to destroy the germ
within the food, and the entrance of other germs or putrefactive organisms is prevented
by sealing the can.

The credit for the introduction of this method of preserving foods is shared between
a Mr. Soddington, who in 1807 presented a description of his process to the English
Society of Arts, under the title "A method of preserving fruits without sugar, for
house or sea stores," '*' and Francois Appert, who in 1810 published a book giving
directions for a process for which he was awarded a prize of' 12,000 francs offered in
the preceding year by the French Government for a method of preserving perishable
alimentary substances. The methods of Soddington and of Appert were essentially
the same, and as follows: Glass bottles were filled almost to the top with the food,
which in some cases was partly cooked, the bottles corked loosely and placed up to
their necks in tepid water, the heat being gradually raised to a temperature between
1700 and 1900 F., and being maintained there for a period varying from 30 to 60 minutes.
The bottles were then corked securely and allowed to cool slowly in the bath. In some
cases Soddington filled the bottles with boiliug water before sealing, and he recom
mended further that the corks be covered and the bottles laid upon their sides, so that
the hot liquid might swell the corks Basedon the erroneous impression that exhaustion
of the air is the essential feature of preserving foods, a number of' methods were soon
after and have until quite recently been devised for accomplishing the result. Among
these methods are the use of air pumps, iutroducing carbonic acid or hydrocarbon gas
into the vessel con:taining the food, ete.j but none of them have come into general use.

This general process of preservation does not appear to have been very extensively
employed until the substitution of tin cans in place of glass bottles. These seem
to have been used firstiu 1820; and in 1823 a patent for them was issued to Pierre
Antoine Angilbert. t Preserved fish had been placed in tin cans for many years
previous, but not in the manner known at present as canning.

In "A treatise on fishing for herring, cod, and salmon, and of curing or preserv
ing them," published i~ Dublin in 1800, the following method of preserving salmon is
noted as being practiced in Holland:

As soon as the fish is caught they cut off the end of the snout [head] and hang it up by the tail
to let the blood flow out as much as possible, A short time after they open its belly and empty it and
wash it carefully. Then they boil it whole in a brine of white salt, often skimmed. Before it is quite

* Hassell: Food and its Adulterations, London, 1855, 432.
tLetheby: Chemical News (American reprint), 1869, 4, 74.
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boiled they takeit out of the brine and are careful not to injure the skin, after which they let it cool
and drip on a hurdle. Then they expose it for a day or iwoto the smoke of a fire made of juniper,
which must make no flame. Finally, they put it iuto a tin box, the sides of which must be an inch
higher than the thickness of the fish, and fill up the box with fresh butter, salted and melted. When
the butter is coagulated they put on the cover and solder it to the lower part of the box. Some persons
eat the fish without boiling it again, but it is better when it gets a second boiling. In winter good
oil of olives may be used instead of butter.

Angilbert's method was very similar to the present processes, which differ in some
minor features, but are uniform in principle. A definite amount of the article to be
preserved, with some liquid, is placed in a tin can, over which the cover, containing a
minute hole, is soldered, and the can and contents are placed in a bath of boiling
water. Through the small hole the air and steam escape from the can in boiling, and the
heat also kills the bacteria. The hole is closed with a drop of solder, and the process
of cooking is completed.

A number of modifications and improvements have been adopted, principally in
reference to shortening. the time of cooking, permitting the heated air in the can to
escape, softening the bones of small fish, filling and handling the cans, etc.

While it is necessary that the fish be thoroughly cooked, yet in a majority of
cases it is equally important that they remain as short a time as practicable under
the action of the heat. This is facilitated by increasing the temperature of the
boiling water. Formerly the cans of fish were boiled in salt water, by which a tem
perature of 2300 F. is attainable, or in water containing chloride of calcium, or sulphide
of soda, whereby 2500 F. may be secured. But these agents are each prejudicial to the.
metal of the can and the kettle, causing them to rust or wear rapidly, and by using the
maximum of heat secured by the chloride of calcium process the cans often burst, with
dangerous effects to the workmen. About 1874, steam-tight cylinders were introduced,
in which the cans are subjected to a very high temperature by introducing steam from
adjacent boilers, thus shortening the time of exposure to heat and removing liability
to burst, the outward pressure in the can being counterbalanced by the inward pres
sure of the steam in the cylinder. This was first applied in 1874 in canning oysters.
At first steam only was used, but it was soon found that the contact of the steam
with the can results, to some extent, in scorching the contents that lie next to
the inner surface of the can, and the oysters or fish have a slightlyburnt flavor in
consequence, the call itself also exhibiting a bluish color on the inside. This was
remedied by placing the cans in water, below the surface of which the superheated
steam is admitted. The pressure upon the intermediate water is transmitted to the
outside of the can and counterbalances the pressure from the inside until the cooking
has been completed. The fish or oysters on the inside of the can are also acted upon
uniformly by the heat, and neither cans nor contents injured, even if the temperature
be raised to 2500 F. or more. By this process, which has beeugenerally adopted. the
cooking is done in much shorter time and at greatly reduced expense. .

To remove the air from the can it was formerly customary to leave a minute hole
in the lid, heat the can and contents by nearly submerging the can in boiling water,
and then solder the small hole, At present the cans are 11erm eti cally sealed and boiled,
then punctured to permit the expanded air to escape, when they are resealed, and
the process of cooking completed. An improved method has been devised, in which
the air is extracted from the can by means of tubes connecting the tin with a vacuum
chamber, but it is little used in canning fishery products.
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Au objection to the canning of small fish is the large number of bones. Ordi
narily the 'heat developed in the process of canning destroys the cohesion of the
particles of the bones, so that they may be masticated and swallowed without incon
venience, but the bones of some small fish are not so easily softened. A.bout 1867
-it was found that by placing the fish in vinegar and subjecting- them to a temperature
of 1700 F. for several hours, according to-the size of the bones, the acid of the vinegar
dissolves the lime salts contained in them. This process is somewhat costly and the
vinegar -is objectionable to some consumers.

In 1872 it was found that the bones could be softened without using vinegar, by
successive steamings for several hours, with an intervening cooling. A patent for
this process was issued May 21,1872, to Isaac L. Stanly, of New York City, .who thus
describes the process with special reference to canning menhaden:

First put the fish, after being dressed and prepared, into open tin 01' other suitable boxes or
vessels, and place the same in a steam chest, which is afterwards closed. In this conditio II steam the
fish with steam of 2120 P., or thereabout, for 5 hours, more or less, after which they are taken out of
the steam chest and put on tables to cool and drain for about 5 or 6 hours. The fish arc then packed
in tin boxes filled with olive or other oil, and the boxes afterwards closed and the covers soldered or
sealed. Said boxes containing the fish are next put into a tank or chest, which is afterwards closed,
and heated by steam or otherwise to a temperature of from 2170 to 220u F., or thereabout, for a period
of from 2 to 5 hours, according to the size of the fish or its bones.

An objection to the use of tin cans in preserving food products is the liability of
the lead in the can to affect and taint the contents, which sometimes results in lead
poisoning. This danger is not great when good materials are used in making the
cans, except when they are filled with such articles as shrimp, the acid in which acts
upon the tin, This is remedied by introducing a lining between the inner surface of
the can and its contents. This lining may be textile fabric or a coating of asphaltum
cement. Silver plating has beeu employed,' and a lining of selected corn husks has
also been used to a limited extent. For an account of these methods see pp. 523 et seq.

The most satisfactory way of overcoming this liability to lead poisoning is by
using cans sealed without the use of solder, There are several varieties of these cans
on the market at present, the joints being made tight by introducing H gasket or
washer of rubber, paper or similar material between the overlapping tin and crimping
or folding the edges so as to hold them together. Some of these cans are drawn by
machinery out of one solid piece of tin plate, and others have an outside soldered
seam in the body only. The additional cost of these cans has confined their use to
the preservation of the more costly varieties of marine products.

A great improvement in canning was the introduction, about 25 years ago, of
the use of solder in the form of twisted strands cut into rings of the proper size
and containing on its surface the proper quantity of flux. By twisting a strand, or
by uniting two or more strands iuto a cord, the exterior will contain .a multitude of
small depressions. The wire is converted into ring's by winding it on a wooden
cylinder of the required diameter, a cut-is made through the wire the whole length of
the cylinder, and the rings are slipped off. The rings are coated with resin or other
suitable flux, the depressions become filled with it and hold a sufficient quantity for
soldering purposes. This quantity is regulated by the method of twistiug tho wire
or the manner of applying the flux. If to be used for square tops, the wire is wound
on a rectangular block of the required size and then cut. It is apparent that when

- these rings are applied to the capping of tin cans no more solder or resin need be used
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than is actually necessary to solder on the cap, saving a large quantity of material
over the old method of using bar solder and avoiding smearing the top of -the can.

In lS7!} Oharles O. Lane, of New Westminster, British Columbia, introduced an
improvement in cans, conforming to the natural shape of the fish, to avoid cutting it
into small pieces. The can is in two parts, approximating respectively the shape of
the two halves of the fish divided transversely to its length, and is so fitted that it
may be adjusted longitudinally to the length of the fish, one half being somewhat
smaller than the other at the open end, so that it will fit into the other. The patentee
thus describes his invention; the claim relates especially to the method of constructing
the pieces forming the can, so as to avoid waste and reduce the amount of soldering
to a minimum:

The can is made in two parts, one part being somewhat smaller than the other at the open end,
so that it will fit into the other. Each of these parts ismade in two pieces, the pieces being stamped
out of sheet metal and soldered at the joints or meeting longitudinal edges. These halves of the ends
have each stamped in them a recess or flattened portion, which admit of a certain expauston during the
boiling process, and of contraction when the air is blown off and the can and contents are finally
cooled. This flattened portion or recess formed in these pieces makes a flat place on the outside and
facilitates packing of the cans or storing on the shelves of the dealers in good order. "When lying on
either side the call rests on these flat parts, and they may be placed one above another without sliding
about on account of the irregnlarity of their general shape.

Each can is formed ~f four piecos, two of which are stamped out to be approximately of the form
of the head and shoulders of a fish, while the other two are shaped to fit the tail half of the fish.
These are got out in quantities, and the two halvos of each part are united, and the longitudinal seam
is soldered by the aid of the mechanical bath, which is easily accomplished when the can is empty.
This enables-me to do the largcst portion of the work of can-making, including the long side scam or
joint, mechanically, with but little hard labor, and during the idle season and before the fish commence
running. When the two halves are thus made ready to receive the fish it will be seen that the sur
rounding transverse joint is all that is left to be done, and this renders the labor to be performed in

"the actual canning so slight that the fish may be put up in this manner to compete with any other
form of cunning,

After the separate ends are made in the manner described the fish is placed in the open end of
one in the proper position, and the other half is placed over the other end of the fish. The two open
ends thus come together, the smaller slipping inside the larger. At this central joint I place a V
shaped piece or strip of a soldering metal, which fits between the two parts to form the transverse
joint in the final soldering, both by filling it up and by partially melting.

As the fish vary somewhat in she, it will be seen that the parts must be telescoped or pushed
together until they fit the fish snugly before the transverse or central joint is soldered. This will
insure a perfect fit to every fish, and will prevent it from sliding about in the can.

By making the can in this manner small sheets of tin may be used with very little waste in cut
ting, and at the same time cans can be made which will correspond to the size and shape of the fish.
It will be manifest that either of the halves may be sealed up independently of the other by simply
fitting a fiat head or cover to the large, open end and soldering it in place after the can is filled. *

Among the devices contrived during the last fifteen years to facilitate the
canning process, machines for filling the cans are numerous. But these have not been
so generally adopted in the canning of fish as in preserving vegetable products, the
fish in band-filled cans presenting a neater appearance tban those fined by machinery.
However, on account of the great saving of labor, they are used in a number of
salmon canneries of the Pacific coast.

One of the first of these, invented t in 1880 by A. H. Moore, of Ellensburg, Oreg.,
is so arranged that the fish, after being cut up in suitably sized pieces, is placed in a

* Letters Patent No. 221325, November 4,1879. t Letters Patent No. 227283, May 4,1880.
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hopper and forced or fed by a plunger into a mold corresponding in size to the can.
A knife then cuts oft' the mass, and another plunger forces the mass of fish from the
mold iuto the call, which is then removed and sealed. The principal objection to
this is that the portion of fish is not properly shaped to fit the can, being left flat on
one side and great pressure has to be exerted to force the fish into the mold.

During the same year an improvement on this process was invented * by Robert
D. Hume, the well-known salmon-canner of the Pacific coast. This improvement
consists in the employment of a carrying belt operated by an automatic pawl and
ratchet, whereby the material is carried forward into a chute, through which it is led
into a shaping and compressing cylinder. In combination with this chute there is
employed a pair of slim cylindrical shearing knives, arranged to rotate about a longi-
tudinal axis, one within the other, in concentric circles, which cut the material to
the exact cylindrical shape necessary to fill the can without unequal compression.

Numerous other can-filling machines have been invented, for a description of
which see the following letters patent:

Wm, West" Keene, Canada.
.Augustino Crosby, Bouton, Me.
J. StCVCTHh 'Vood.stown l N.J.
Goo. Aokermann.Cincirmatt, Ohio.
Edmund Jordan. Brooklyn, N. Y.
Volney Barker. Portlan<1l..M0'
J. Stevens, Woodstown, .N. J.

The preservation of foods by the canning process has now become one of the
world's great industries, it being applied to alimentary substances of almost every
description, and the product is of enormous extent. It was early used in the preserva
tion of sardines, lobsters, etc. In 1824 John Moir & Son, of Aberdeen, Scotland, began
the canning of salmon, game, and other meats.

Canning was first employed on the American continent by Charles Mitchell, at
Halifax, Nova Scotia, in 1841, and in ]842 by U. S. Treat at Eastport, Me. The canning
of oysters was commenced about 1844; Pacific coast salmon were canned first in 1866,
and the preparation of sardines in this country dates from 1875. Yet at present the
total value of the domestic output of these three products as canned approximates
$15,000,000 annually.

There are five general classes of canned marine products-viz, (1) plain-boiled,
steamed, or otherwise cooked; (2) preserved in oil; (3) prepared with vinegar, sauces,
spices, jellies, ete.; (4) cooked with vegetables, etc., and (5) preserved by some other
process, but placed in cans for convenience of marketing.

The first class includes salmon, mackerel, herring, menhaden, cod, halibut, smelt,
oysters, clams, lobsters, crabs, shrimp, green turtle, etc.

Sardines almost exclusively make up the second class.
The third class includes various forms of herring prepared as "brook trout,"

"ocean trout," ete., mackerel, eels, sturgeon, oysters, lobsters, crabs, etc.
The fonrth class comprises. fish chowder, clam chowder, codfish balls, green-turtle

stew, terrapin stew, and deviled crabs,
The fifth class is made up-of (a,) smoked herring, halibut, haddock, carp, pickerel,

lake trout, salmon, eels, sturgeon, etc., and (b) brine-salted mackerel, cod, and caviar.
__~_, , -____ - ~-_- - --_,, '' ,, , n ~~ _

* Letters Patent No. 233449,dated October 19. 1880.
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CANNING SALMON.

The canning of salmon appears to have origiuated at Aberdeen, Scotland, in 1824;
but prior to the establishment of salmon canneries in the United States, in 1864, the
application of the process to this fish was very limited. During the last 30 years
this industry has been confined to the western coast of the North American continent
and to certain Asiatic countries bordering the Pacific coast. It has become one of
the great fishery industries of the world, the annual output exceeding $10,000,000 in

-value, over 99 per cent being prepared on the American continent.
On the western coast of the United States the industry was begun in 1864 by

Messrs. Hapgood, Hume & 00., at Washington, on tbe Sacramento River. A member
of tbis firm had been engaged in canning lobsters in New Brunswick, on tbe shore of
the Bay of Chaleur, and methods somewhat similar were applied to the canning of
salmon. The machinery and appliances were very crude as compared with modern
devices. The fish, cut into transverse sections of suitable lengths, were placed in the
cans and the cover attached, with ventholes open. The cans were then nearly sub
merged in fresh water contained in large round-bottomed iron kettles and boiled for
an hour, after which they were removed and the vent closed. They were next placed
without arrangement in an iron bath kettle containing salt water heated to a temper
ature generally from 228 0 to 230 0 F. After an hour's bath the cans were removed and
placed in a tank of cold water. When cooled they were wiped off, the ends painted
with red lead, the sides labeled, and the cans packed in the cases. No process was
employed for testing for leaks, and consequently about one-half of the product of the
first year spoiled." Much difficulty was experienced in placing the canned salmon on
the San Francisco market, but eventually the entire pack was sent in separate lots to
Australia, where it netted $16 per case to the shippers. t •

The trade gradually increased from year to year with the improved transportation
facilities and the development of markets for the product. 'In 1866 the first Columbia
River cannery was established at Eagle Oliff, about 40 miles above Astoria. In 1874
canning was begun in British Oolumbia, and in 1882 Alaska began to make a showing.
The total pack on the west coast of North America in 1892 was 1,323,000 cases of 48
I-pound cans each, approximating in value $6,549,000; and in 1895 it was 2,175,986
cases, worth $10,081,997 at first bands.

During the first years of the trade South America and Australia furnished the
consumers of the canned salmon, but as the outputIncreased an English market was
sought. The latter did not at first take kindly to the American product, but after
persistent efforts on the part of some of the most extensive London wholesale dealers
the article became better known and the people of Great Britain soon became the
principal consumers, sometimes using 500,000 cases in a single year.

Several species of salmon are utilized in the canneries of the west eoast, the
principal ones being chinook or quinnat salmon (Oncorhynchus tschawytscha), blueback
salmon or redfish (0. nerka), silver salmon (0. kisutch), steelhead (Salmo gairdneri),
dog salmon (0. keta), and humpback (0. gorbuscha).

* Hume's Salmou of the Pacific Coast, p. 8.
t Report U. S. Fish Commission, 1888, pp. 167, 168.
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The following summary shows the' number of cases of each species canned on the
Pacific coast during the four years ending ill 1895;

26,945 29,411.......... 238,758
45,403 39i,480 I

.................... 15,884

Chinook.

134,253
237,684
14,384

Blue·
buck.

i9,441
51,100

...........

Silver.

28,708
60,293
1,550

Steel
head. Dog. Hump

back. Totltl,

------- ---------------------
Total. 386,271 70,547 90,551 72,S48 29,4tl 649,128

1893-Washington ..••..•..•....•.. 'l29,078 -55,237 . 31,70; 25,663 23,480 17,530 282,695
Ore/(on 176,024 23,074 62,913 39,563 9,230 '1310, 804
California.................... 26,436 509 26,936

Total. . .. .. . 331,538 ~3il--;j5,'120 -05,"226" .32, 710 17,530 I 620,435

1894-Washington...... 156,549 53,717 32, 118 ~3, 2?9 33,952 -9-,04'9" 308,594'
Oregon... .• . .. • 216, 507 25,523 100,087 38, 829 3, 162 I.......... 384, 108
California.. .. . • .. 31, 663 500 '......... 32, 163

Total. 404,719 79,"240 132, 705I~038 "1i7,lli[---g;-049 724,865

I895....:Washington..... 157,187 70,304 81,957r 18,985 48,6801" 23,633 400,752"1

I
~regon 316,284 12,854 138,1181 30,693 27,027.......... 525,839

California • ~. 28,035.:.:::.:.:.:.:.:.:. __~ .:.:::.:.:.:.:.:.:.\.:.:::.:.:.:.:.:.:.1.:.:::.:.:.:.:.:.:.~~
Total.. . 502, 106 83, 158 221, 338 49, 678 75,713 I 23, 633 I 955,626

NOTB.-468,970 oases of salmon were packed in Alask" in 1892 an<l619,379 oases in 1895, making the total
pack for the Unitod States in 1892 1,118,098 caaes, and in 1895 1,575,005 casea.

The extent of the salmon-canning industry of the Pacific States iu 1895 is shown
in the following table: .

Vahle.

$128,632 1

2,456, 6981
1,638,038

~,224, 268

------

au canned.Persons No. of Cash Total In-
Salmon ntilizod. .1 Salm

~tes
em· can- Valuo. oapital. vestmeut. UlS. . Vltlue~'-rCases:-ployed. neries,

- -
I California ...... 198 4 $62,000 $64,000 $126,000 1,906,525 $52,591 29,035

Oregon ......... 1,960 26 719,225 942,500 1,661, 725 35,299,241 1,184,529 525,839
Washington •.•. 1,146 17 374,650 601,000 075,650 27,441,724 731,522 400,752

---------------
Total ....... 3,304 47 1,155,875 1,607,500 2,703,375 64,647,490 1,908,642 955,626

-_.-------_._----

In Japan about 200,000 cans of salmon (Oncorhynchus perryii and O. habm'i),
amounting in value to 24,000 yen ($12,000), are prepared annually, principally at Hok
kaido and by the Sumitara and Fujino Company.

'l'he following description of the methods of salmon canning is from MI'. YY. A.
Wilcox's "Notes on the Fisheries of the Pacific coast," (U. S. Fish Oommission
Report for 1896, pp. ,'583-587):

As at present conducted there is but slight ditl'erence in the manner of proparing can nod salmon
in any of the canneries. As a rule the tuctorios are located adjacent to or very. near tho fishing
grounds, sothatat the most but a few hours elapse from tho time the fish are freely SWimming until
they are caught, delivered .at the cannery, dressed, canned, cooked, and pueked, thus insuring a
perfectly freshprodnct, old or stale fish never being met with at a salmon cannery. 'I'he neatness
and cleanliness of the canneries is one Of the first things noticed by visitors during the packing season,

The notes here presented ou the methods of salmon canning were taken in 1896 at a cannery on
the Columbia River, and with few exceptions represent the canuerles of the entire west coast.
. 'I'he buildings connected with a 'salmon cannery are always built at tho water's edge or partly

over the water, so that vessels or boats may come alongside and deliver their fish and. supplies or
receive the packed prodncts. As a rule they are large, roomy, one-story frame structures, the busi
ness of receiving, cooking, and packing of salmon all being in the one large, high, lind well-Iighted
room. T'he ,lofts are used for the storage of empty pucktng-cuses, emp ty cans, nets, otc., and in some
instances largo rooms are there used for the manufacture of cans. Adjacent to tho oannery are the rude
quarters in whioh the Chinese employees live and near by is usually the home of the superintendent.

F. C. B., 1898-33
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Chinese have a monopoly in the canning of salmon, but never engage in their capture, Before
the season opens contracts are made with some large Chinese firm of San Francisco or Portland to do
the work so far as relates to receiving raw products and turning the same over canned, packed, and
ready for shipment.

As a rule the fish are bought from the fishermen at so much apiece or per pound, a price for the
season having previously been agreed on; but in some cases the fishermen are hired by, the month,
with or without board, the fishing boats and nets in that event being furnished by the cannery.

Contracts with the Chinese usually call for the packing of at least a certain number of cases, of
48 pounds each, at prices ranging from 30 to 40 cents a case for L-pound cans, and higher for half-
pouud oval or other special cans. '

A working gang of from 30 to 75 Chinese, in charge of a native expert foreman, is sent to the
cannery in advance of the opening of the season. The men are constantly under the orders of the
Chinese foreman, and he in turn is under the supervision of the superintendent. TIle foremandividcs
up the duties, assigning a gang for each part of the work from the time the fish are landed until they
arecased for shipment. These gangs follow their particular part of the work all through the season,
only in exceptional cases being called to any branch except their own. The receiving and dressing
gang, being' the first to begin, are the first to finish their labor, while the packers are the last to begin
and end the work of the day. If fish are plentiful, all of the men work from about 7 a. m, to 61l. m.,
with only a_stop for the midday meal. Ifsalmon are scarce, the men may have but a few hours' work,

On the completion of the work of any gang the men rnust before leaving thoroughly clean their
section. In doing so a hose is used, with abundance of water, brooms, and scrubbing brushes, lind
when the day's work is over the interior, platforms, and wharves are left scrupulously clean and ready
for tlu; work of the following day.

As the fishermen arrive their catch is thrown out on the wharf, where it is received by the
Chinese and carried inside the cannery and thrown into boxes on the scales. Having been weighed,
a receipt is given to the fishermen, and the fish begin their journey through the cannery, that only
ends after they have been cauned, cooked, packed, and cased ready for shipment.

From the weighing scales the fish are thrown out.on the floor and receive their first washing from
a stream of water that is played.ou them from a hose, the fish being turned over with a pitchfork, us
may be necessary, to thoroughly remove all gurry and dirt. In some instances, where fish aro roeeived
faster than they can be immediately handled; they are kept cool and fresh by having, as needed, a fine
spray of ice-cold water thrown over them from an overhead revolving pipe. The first gang receives
the fish on the dressing tables, which are near the door. Here the first of the work begins.und to
follow it through from its entrance to its exit, canned and cased, is an interesting sight to thousands
of visitors during the packing season. The first operator seizes fish after fish, and with a few qnick
strokes of a large butcher knife severs head, fins, and tail. The next man opens the fish, removes the
viscera, and scrapes the carcass inside and out. Through an opening in the floor all offal and waste
areat once thrown into the river and quickly consumed by schools of scavenger fish or the large nnm
bel' of gulls that hover in the vicinity waiting for their food. At some of the canneries near Astoria
receptacles for waste are provided by those interested in oil and fertilizcr factories.

The fish is then shoved along to the man standing by the side of the header and cleaner for the
next washing, and at the sametime is scraped with a knife that removes the scales. The fish is then
passed along into a second tank of clear water, where it receives its final washing and cleaning and
is made ready for cutting in proper-sized pieces. A series of semicircnlar knife-blades is attached 10
a roller, the blades being equal distances apart, corresponding with the size or depth of cans to be
filled. One end of the roller is hinged, to the other end a handle is attached. The knives are ruiscd
by means of the handle, the fish is placed under them, and with one quick, sharp blow the fish is
entirely cut up into lengths suitable for canning. ]<'01' L-pound tall cans, 7 knives are attached to the
roller; for I-pound flat cans, 13 knivcs; for i-pound cans, 17 knives. The fish are now in suitable
lengths, but mnst be sliced into sizcs proper to enter the cans. This is quickly performed, and the
pieces are passed on to the filling gang.

Several men stand at one or both sides of the filling table, each supplied with small scales adjusted
to the weight of the cans to be filled. In some -canueriea cans are filled by machinery, but this is
usually done by hand. As soon as filled the can is placed on the scale. If it shows full or over weight
it is passed on, no fish being removed ; but if short wcight, the can is put one side to receive enough
to make up the deficiency. '
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From the filler the can passes to a man who places it on a swiftly revolving plate having a
closely fitting cap, and a small but strong stream of water is made to play against the revolving can,
removing all grease and dirt. A small scrap of flat tin is put on top of its contents, and the prepared
top is fitted on. In order to keep the top in place pending soldering, the can next goes to a man who
places it 011 a revolving plate, while, by means of a lever operated with his foot, the top piece is forced
down and securely held at the same time the edges are being smoothly crimped. The sealing of the
top is ingeniously accomplished. A brick furnace has on its top a long v-shapod trough that is kept
filled with molten solder. At the upper end of the solder trough and a few inches higher is a similar
one tilled with muriatic acid. From the crimping maohtuatha cans drop in an almost continuous
stream into the trough with acid. A heavy endless chain passes along just over the troughs, and by
the friction from the chain the cans are carried on first through the acid, which touches ouly the outer
edge of the top of the can and prepares it to receive the solder through which it next passes. The
top of each can has a small hole punched in it to permit the escape of air as tho can becomes heated
in its passage through the trough of molten solder. Hero may be noticed the utility of the small
piece of tin before mentioned as being put in the can, without which the holo is Hable to be clogged
up with' fish, and, the vent, being closed, the cans are liable to be badly strained, made leaky, and
have the entire top blown out.

, The endless chain, having rolled the cans through the solder, drops them on an inclined plane
some 30 or 40 feet in length. Shortly before reaching the bottom of this incline the cans are met with
a shower bath of cold water from perforated pipes alongside of the incline. The bath is simply to
cool thcm so that they can be instantly handled, The cans are at ouce placod on iron trays, known
as coolers; they consist of an iron frame 35 Inches square, 3 inches deep, with slatted iron bottom.
One cooler holds 86 one-pound flat cans, or 160 one-pound tall cans. 'rho small venthole on top of
the can is next sealed. The cooler filled with cans is then attached to an overhead rail traek and
transferred to a large wooden vat filled with water, having a temperature of 2120 F. The cans remain
in this bath only a few moments, which is ample time to test them for leaks. If a can is not perfectly
air-tight, this fact is at once made evident by small air bubbles rising from the can while in the bath,
and it is at once removed for repairs, another can being substituted. When the test is completed, the
cooler is placed on a small iron-framed car having a capacity of 8 coolers, one on top of another.
The cans are 110W ready for the cooking of the salmon in large retorts. •

Retorts are made of wood or iron, but are usually of boiler iron, have a round shape, and are
about 13 feet long and 5 feet in diameter. A steam pipo extends along near the bottom. This is per
forated for the escape of steam, which passes through a small amount of water with which the pipe is
covered. On an iron track just ovor the pipes the loaded cars are run. Retorts usually have an open
ing or door at only one ond, but in tho cannery now being described thoro was an opening at each ond
aud two retorts were used, the few feet separating them being connected by a track by which cars of
coolers having passed through the first retort can pass 011 into tho second. Each retort has a capacity
of 4 cars, or 3,200 one-pound tall cans or 2,952 one-pound flat cans. Cans of salmon remain in the first
retort under Ii steam temperaturo of 2300 for ono hour, 'I'hey are thon rU11 out, vented, and at once
resealed. As tho top of each can is perforated with 'a small, sharp-pointed irou, tho heated air or
steam is expelled, and before its place can be taken with cold air the vent is closed by a drop of solder.
and the can may be sald to be free of air and air-tight.. Tho cans are 110W ready for another cooking
in the second retort. Hero the temperature is 240°, in which one-pound tan cans remain 1 hour and
flat cans It hours. Retorts are under a steam pressure of 7 to 10 pouuds to the square inch.

On removing the cans from the retorts they have a stream of cold water thrown on them, by
which they are cooled. and cleaned. They are 110W finally tested for leaks or Imperfections by tapping
each can on the top with a small piece of iron, an experienced ear quickly detocting by sound any
imperfection. Imperfect cnns are replaced by others, and tho onus pass on to be lacquered, labeled,
and packed in boxes, each holding 48 one-pound cans or 24 two-pound cans. 'I'hey are then ready for
a distribution that reaches almost every portion of the oivilized globe. '

'I'lie cannery at which these notes w~re takon was provided with electric lights and ample steam
power; the rooms were well ventilated and lighted; its walls were wh,ite with paint or whitewash.
It is located on the Columbia River with the Cascade Range of mouutains toworing from 1,500 to 2,500
feet just at its back. From these mountains the icy-cold and very pure water used at tho cannery is
brought.
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Much attention is given to variety and styles in cans and labels, which yearly show improve
ment in style and design. Sixteen varieties of cans were used in the pack of 1895. Brands also receive
much consideration, and. in many cases have a high value on account of the enviable reputation of'the
goods previously packed under them.

To supply the annual demand for 60,000,000 to 80,000,000 tin cans' in which to pack the salmon
caught in the waters of' the United States 011 the Pacific Coast is of itself a large business. Many
packing firms make a part or all of' the cans they need. This is more for the purpose of keeping
desirable men employed between seasons than for any saving in expenses for cans. 'I'he bulk of the
cans are 'tunied out from factories at San Francisco. In April, 1893, the Pacific Can Company of San
Francisco, by opening a branch factory at Astoria, filled a long-felt want of the packers in Oregon
and Washington. For ten months in the year this Astoria branch gives employment to 80 persons, of
whom 25 are females and 55 males. Chinese are not employed in this establishment. The weekly
pay roll averages $750, or $30,000 a year. The plant represents an investment of $80,000.

Of late each year finds some new shape or size of can used in salmon packing, there being 16
varieties of' cans for salmon manufactured by this company in 1895. T'he total number of' cans turned
out in 1895 amounted to 18,500,000, of which 2,000,000 had the kcy attachment, on which the royalty
is 75 cents pCI' 1,OGO cans. A large quantity of the various cans is kept on hand, from which the
canneries of the Columbia and coast rivers and those of Puget Sound are supplied as needed. The
tin plate used amounted to 45,000 boxes, of which 10,000 were of American manufacture and 35,000
were imported. The average price of plate during 1895, iucluding an import duty of $1.20 a box,
was $4.10 a box, averaging 100 pounds with 112 sheets each. American-mude plate is 50 cents a box
lower at Chicago than that imported, but 50 cents higher by the time it reaches Astoria, owing to the
difference in freight-by sailing vessel from Europe of $7 a ton, or by rail from the East of' $14 a ton.

Commander Jefferson F. Moser, U. S. Navy, commanding tbe U. S. Fish Oommis.
sion steamer Albatross, bas given a description of the processes of canning salmon in
Alaska, in the Fish Commission BUlletin for 1898, pages 22-34.

• See Letters Patent No. 35511, dated .Iuuo 10, 1862.
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cooking them and causing the shells to open freely. The track on which the cars
run is laid from the wharf to and into the steam box, and thence to the shucking room.

The details of the present process of steaming and canning follow, this description
applying especially to the business at Baltimore.

']'he oysters when taken from the vessels are placed in cars of iron framework, G
or 8 feet long, with capacity for about 20 bushels. These cars are run on a light iron
track, which is laid froui the wharf through a steam-tight chest or box, to the shucking
shed. This steam chest is a rectangular oak box, Ii? to 20 feet long, lined with sheet
iron, fitted with appliances for turning on steam to any desired pressure, and with a
door at either end which shuts closely and is so packed with felt or some other material
as to make the joint between the door aud box as nearly steamtight as practicable.
When a car is filleu.witll oysters in the shell it is run into the steam chest and there left
for 15 minutes, with the doors closed and steam admitted. The chest is then opened and
the car run into the shucking room, its place in the chest being immediately occupied by
another car. By having a sufficient number of cars the laborers may be constantly
employed, loading and unloading in succession as they are steamed and- emptied.

In the shucking sheds the cars are surrounded by the shuckers, sometimes to the
number' of several hundred, each provided with a knife and a can arranged so as to
hook to the upper bar of the iron framework of -the car. The steaming causes the
oyster shells to open more or less widely, and the meat is readily removed.

The opened oysters are then washed thoroughly in cold water and transferred to
the" fillers' table," and the cans, when filled, after being weighed iudividually, are
taken to the soldering table and there" capped"; that is, hermetically sealed. From
the" cappers" they are placed in a cylindrical crate or basket and lowered into a large
cylindrical kettle, called the "process kettle" or "retort," which is partly filled with

.water, where they are again steamed to such a degree as to destroy all germs of fermeu
tation, After this they are placed, crate and all, ill a vat of oold water, this serving
the double purpose of arresting' the operation of cooking by cooling them-and of testing
for leaks. When sufficiently cool to be handled the cans are transferred to another
department, labeled, and packed in boxes for shipment.

The shuckers usually work in gangs of 6 or 8 persons, comprising sometimes whole
families of men, women, and children. Those in Baltimore number about 4,000, rang
ing in ages from 12 to 60 years, and are mostly women and children, the work being
light and peculiarly adapted to them. .They are mainly of foreign parentage. Few
scenes are more interesting than those observed on a visit to the shucking room of
anyone of the large canning houses. At one end the cars of steaming hot oysters
are received, and as these are arranged in long rows covering the length of the room
the shuckers, numbering 600 or more in some establishments, surround the cars and
with rapidly working knives hastily and skillfully remove the yet steaming oysters.
These employees are extremelyindustrious, and hundreds of small dwelling houses
have becn purchased in Baltimore with money obtained-by the women and children
at work in the oyster houses. The shucking is done in a cup known legally as the
"oyster-gallon cup," which holds 9 pints, wine measure. The shuekers are paid at
the rate of 6 cents per "cup," averaging about 65 cents per day, the total wages
paid those in Baltimore amounting to about $80,000 annually.

About 800 other persons are engaged in the Baltimore canneries, of whom about
three fifths are men. These employees are paid from $5 to $25 per week, their total
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wages amounting to about $90,000 annually. The largest item of expense in the
canning houses, aside from the cost of the oysters, is the purchase of tin, labels, etc.,
this amounting to about $315,000 annually. The incidental expenses of the Baltimore
canneries amount to about $25,000. The total cost of handling a bushel of oysters
in the canning houses is about 29 cents.

The cost of the oysters for the canning trade at Baltimore lias averaged during
'recent years about 55 cents per bushel. Each bushel yields about 50 ounces of" solid
meats." These are packed iu Lpound and 2pouml cans and cans of miscellaneous
sizes,most of the latter being a tritIe larger than the L-pouud cans, which contain
about [) ounces of solid meats, the 2-pound cans containing 10 ounces each. The price
received during the last seven or eight years for the 1 pound and 2·pound cans has
averaged about 75 cents and $1.40, respectively, per dozen. •

The following summary shows the extent of the oyster canning at Baltimore
during the most recent year for which detailed returns are available:

Extent of Baltimore oyster eanning in 1891-9::.

fcnPital invested, employees, etc. Expenses. Products.

IE t bl' h t t Number, Items. Amount. Onns. I Ounces. Value.s a 18 men 8, e C. value, etc.

I
N 11mbel' ofeatabfish- Cost of oysters..•..... $1,201,600 5·o11ncocans, 9, 3RB,U50 •.. 46,043,250 $76~, ~50

I
ments .............. 20 ",rages paid shuckers, 73,680 10·ounc" cans, 4.643.822... 46,438,220 725,515 IVallie of propcrty ... $1,255,000 Wages paid to others. 97,500 Miscollaneous CUDS •• • • • • 22,635,000 366,545

I
Cash capital ......••. $1,170,000 Till cans, labels, eto .. 320,000
Persona employed ... 4,848 Incidentals ........... 25,000
Oysters received, ---- ---~bushels ............ 2,396,763 'I'otal ............ 1,717,780 Total ............... 116,016,470 1,856,510

The oysters on the Gulf of Mexico are large and less firm in structure than those
of Chesapeake Bay; consequently, when canned in the ordinary manner, they tend to
disintegrate and have a somewhat slimy appearance. In 1880 a process was invented
by Mr; J. T. Maybury by which the texture of the oysters may be hardened so that
they may be boiled without disintegrating.* This process is as follows:

To 10 gallons of pure water add one-half gallon of good commercial vinegar and llo gills of
a saturated aqueoua solution of salicylic acid, to which mixture sufficient common salt is added to
impart the requisite saltyflu.vor to the oystors. The mixture is boiled a few minutes and poured over
the oysters iu the cans, which arc at once sealed and placed in a steam bath, the temperature of which
is 2020 F. This temperature is gradually raised to 2400 and maintained at that degree for about 45
minutes. l~he calls are then vented, resealed, and steamed as before for about 30 minutes, when they
are ready to be labeled and packed. .

The acids serve to coagulate the fatty portion of the oyster and thereby render
its body more dense and firm. The acids are harmless and the quantity is so small
that they are not perceptible to the taste.

The term canning is frequently applied incorrectly to a much .less permanent
method of preserving oysters, viz, placing them in hermetically sealed tin cans or
small wooden kegs, which contain from 25 to 200 oysters, without cooking them. By
this method the germs within the can or keg and its contents are not destroyed, and
the oysters will keep for only a few days, and even then the cans are usually shipped
in iced boxes. Twenty years ago a very large part of the oyster trade was carried on

*See Letters Patent No. 230561, dated July 27,1880.
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in this way, but tile extra cost of packages and the increased facilities for handling
opened oysters in larger packages have almost entirely done away with the shipment
in cans. It is yet practiced along the Gulf of Mexico, especially on the Texas coast,
,and at a few points along the Atlantic coast and in the interior of the United States.

CANNING SOFT CLAMS.

The soft clams (Mya arenaria) of the New' England coast have been canned in
quantities of greater or less extent for thirty years' or more, principally by establish
ments in Maine as a minor part of their ontpnt. There are also a few canneries of
which the principal output consists of clams. The first clam cannery in this country
was established at Pine Point, Me., 8 miles west of Portland, by Messrs. Burnham &
Morrill. . '

The process of canning in general use is as follows: First the siphon or "snout"
is cut off, the thin skin or film covering removed, and the clams cleaned in the same
manner as when prepared for the table. They are then placed in tin cans, holding
fromG~ to 12 ounces, after which the cans are nearly filled with the liquid, diluted
with either fresh, salt, or sea water, and the covers, soldered on. The cans are next
placed in crates and the contents are cooked in a tank of boiling water, the time of
boiling depending on the freshness ot' the clams;' usually continuing' about 2 hours
when the clams are fresh, and a trifle longer if they have been out of water several
days. The cans are at once vented and again sealed and boiled about 1~ hours, when
they are ready for labeling and boxing.

I~ some establishments a lining of white paper is placed on the bottom, around
the sides, and at the top of the can, to prevent the contact of the contents with the
tin, which sometimes results in the clams turning dark. .

The product of canned clams ill the United States at present amounts to about
40,000 cases annually, valued at $2,50 to $3.50 per case.

CANNING MACKEREL.

.There are three distinctive varieties of' canned mackerel prepared in this country,
differing entirely in the methods of' preparation and alike only ill that they are sealed
in tin cans: (1) fresh mackerel cooked in the manuel' usually applied to salmon-s-the
oldest and most extensively used process; (2) broiled mackerel; (3) brine-salted mack- .
erel, which are placed in tin cans simply for c,onvenience in marketing.

MAOKEREL PLAIN·OANNED.

The preparation of the first variety of'canned mackerel was begun in this country
in 1843 by Messrs. Treat, Noble & Holliday, of Eastport; Me" and was carried on
by them incidentally with the canning of lobsters. During several years following
1843 the output was very small, averaging about 5,000' Lpouud cans pel' year, the
public being somewhat slow to fully appreciate the qualities of the product, but from
that date to the present time' the business has been continued on the Maine and
Massachusetts coasts in connection with lobster and other canneries, and the extent of
the product has fluctuated from year to year according to the abundance of mackerel
on. the coast, .

In canning fresh mackerel it is quite essential that the fish be prepared as soon
as practicable llifterbeing removed from the water. In dressing them the heads, tails,
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fins, scales, and viscera are removed, the fish cleansed, and soaked for asbort time
ill strong brine to acq uire a salty or" corned" flavor. Tiley are next placed and sealed
in tin' cans which are at once immersed in boiling water until tbeir contents are
thoroughly cooked. The cans are then "vented," rescaled, cooled, and prepared for
the market. The cans are usually 4zinches in height and 3 inches in diameter, and
hold about 1 pound of fish; 2·pound and 3·pound cans are also used to some extent.

. The price runs from $1 to $1.30 ~er dozen Lpouud cans, and the product 1'1'0111

5,000 to 3,000,000 cans annually. In 1879 the output in New England was about
900,000 I-pound cans; ill 1880,1,342,,,68 pounds, worth $150,449, and iu 1881, 2,864,000
pounds. .

The decreasing abundance of mackerel has resulted in considerable falling off ill
the output since 1885. The product in 1892 was about 1,000 cases, and in 1898 very
few were put up, probably not over 200 cases, prepared at Provincetown and Boston.

BROILED MAOKEREL.

Canning "broiled" mackerel was begun in the spring of 1880 by Eastport sardine
canners. Two methods are practiced. The first, which originated with Mr. Julius
W oIft', of the Eagle Preserved Fish Company, is almost identical with that used for
sardines. The fish are dressed, washed, assorted according to size, dried, fried in oil,
and sealed in tins with vinegar and spices.

The second method, which is in more general use, originated with Mr. Henry
Sellman, of the American Sardine Company. The small mackerel are split down the
belly, the heads and tails being removed, and then cleansed and put in strong brine
for half an hour or so. When sufficient salt has been absorbed they are rinsed, spread
on wire trays, and placed ill a steam box, where they are steamed for a few minutes.
The fish, yet on the trays, are baked in the rotary oven described on page 527, and are
then packed with mustard, tomato sauce, or spiced vinegar, in .oval-shaped tin boxes
holding from 1 to 3 pounds each. The cans are sealed and subjected to a hot-water
bath; after which they are vented, cooled, and labeled. These mackerel are far supe
rior to any of the brands of herring, and the demand has always been greater than
the supply. From 10,000. to 15,000 cases were prepared in 1898, about equally divided
into mustards, tomatoes, and spiced vinegars. They are sometimes placed in fancy
glass receptacles and are sold at high prices.

OANNING SALT MACKEREL.

The demand for small packages of salt mackerel led, about 1875, to the prepara
tion of them in tin cans. III 1879 the equivalent of about 280,000 5-pound cans was
prepared in Gloucester and Boston, about equally divided between the two places. In
other parts of the country about 80,000 cans were prepared during the same year.
These sold wholesale at about $5 per dozen 5·pound cans.

In preparing this article, the commercial, brine-salted mackerel, usually of the
better grades, are used, No.2 being the most popular size. ,These are washed and
scraped, to give them a neat appearance, and the heads and tails are cut off, and if
large the fish are sometimes cut transversely hi two pieces. In packing, a small quan
tity of fine salt is sprinkled i II the bottom of the eau and the fish are carefully. arranged
flesh side up, except the top layer, which is placed flesh side down. .A. small quantity
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. of salt is then sprinkled over the fish and the top is soldered on. A. puncture about
one-third inch in diameter is then made at the side of the can, .through which the
can is completely fined with salt brine. A tin button is soldered over this puncture
and the can is cleaned and labeled for market. A barrel of mackerel will "mess" about
180 pounds, which will fill 3 cases each containing 1 dozen {i.pound cans. This work
is usually done at the salting.houses, the necessary cans being purchased of' the
can-makers, and a solderer is employed by the hour.

In addition to the 5-pound cans, 3-pound, 4-pound, and 10-poundcans have been
used. The 5-pound cans are of two shapes, each of which is about 3zinches deep; the
first is round and 9 inches in diameter, the second is oval and 6zinches wide and 9z
inches IOJig. The scarcity of mackerel during the past few years has resulted in very
few being put up in this way. When mackerel were abundant, as 12 or 15 years ago,
a single firm used to ship 1,500 to 2,500 cases of' canned salt mackerel each week, but
probably not more than 1,200 cases were prepared. in 1898.

CANNING LOBSTERS.

On the A.merican continent lobsters were first canned in 1842, at Eastport, Me.,
by Messrs. Treat, Noble & Holliday. As is frequently the case in the establishment
of new industries, the capital was limited, the appliances were crude, and the quality
of the product could not always be depended upon. In 1843 the firm secured the
services of Mr. Oharles Mitchell, who had engaged in canning during the preceding
year at Halifax, Nova Scotia, and who had ten years' experience in the same business'
in Scotland. Mr. Mitchell improved the processes according' to methods employed ill
his native country, and no further difficulty was experienced in preparing a desirable
grade of g-oods. Letters patent were applied for, but the matter was not pressed and.
the claim was not granted. During the few years following the origin of the business
the l-pound cans of lobsters sold at 5 ceuts each, and 3z pounds, live weight, were
required to make a L-pound can. No lobsters under 2 pounds in weight were used.

In 1880 there were 23 lobster canneries on the United States coast, and the
output amounted to 2,049,806 cans, worth $238,000; in 1889 it was i,170,561 cans,
worth $142,613, and in 1892 it equaled 1,235,160 cans, valued at $195,941. Since that
year the output has been very small, the product during 1897 and 1898 on the whole
of the United States coast not exceeding 20,000 cans annually. While there appears
to be no accurate data as to the output of canned lobsters prior to 1880, yet it is well
known to have been of much greater extent' than at present.

Prior to 1870 the industry was confined almost exclusively to the United States,
but the growing scarcity and the increased price of lobsters on the Maine coast
soon .resulted in the establishment of numerons oanneries ill the British Provinces by
New Eng-land capitalists. The number of these canneries has greatly increased, and
they now furnish nearly the whole supply of this product. The quantity of canned
lobsters produced in the Dominion of Oanada during the year 1892 amounted to
12,524,498 Lpound cans, valued at $1,758,425, and in Newfoundland 1,258,308 cans,
valued at $17u,083, making, with the 1,235,160 cans produced in the United States. an
aggregate of 15,017,9661-pound cans, worth $2,130,449. From 1870 to 1893, inclusive,
the total product of canned lobsters in the Dominion of Canada was 254,106,936
1-pouud cans, with a total value approximating $38,116,000.
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It is cheaper to can lobsters in the British Provinces than in the United States.
In this conn try lobsters, when obtainable, do not cost much more than in the Prov
inces, but wages are at least 50 per cent higher here than in Oanada, where the men'
receive about $1 per day and the women and children about 50 cents per day.. In
addition to this, there is a duty on tin in the United States, while that article is free
of duty in the Provinces.

, The process of canning lobsters on the coast of Maine and in the British North
American Provinces is as follows:

The lobsters are first boiled in n large vat or kettle about 20 minutes, after which
they are heaped on large tables, usually with the backs up, care being taken to have
the bodies more or less straightened out. The boiling is frequently done in the after
noon, in order that the lobsters may have sufficient time to cool during the night. The
next morning certain men, designated as "breakers," break off the claws and tails from
the bodies, throwing the latter with the refuse, for the reason that, though the earapax
contains some good meat, it is difficult to extract and clean it. The sweetbreads, how
ever, are generally saved. The claws are then split by the" crackers," using a small
hatchet or cleaver, which opens them SQ that the meat can be readily taken out.
Formerly the tail was split in a similar manner to the claws, but at present "the meat
is punched out from the tail by means of a small" thole" pin, or other suitable poin ted
implement. The meat is next thoroughly washed in water, the tin cans filled and
weighed to insure uniformity, and then covered and cleaned, after which they go to the
sealers, who solder the covers down. Next comes the bathing, the. most difficult part
of the process. The cans are immersed in boiling water for about an hour, when they
are taken out and" vented," a small hole being punched in the cover to release the air,
after whlchthey-are sealed again and boiled for 2 hours longer. They are afterwards
allowed to cool,' tested to insure their being tight, and then scoured, painted, and
labeled. If the cans are boiled in a retort, say at a steam. pressure of 15 pounds
to the square inch, which is equivalent to 2500 F., the time of boiling is reduced about
one-half," >

The preservation of" shell lobsters" was originated as early as 1840 in Christiania,
Norway, by Jacob March. In that year he took out a patent in his native country
for putting them up in such a manner as to exhibit the' red color of fresh-boiled lobsters.
It appears that he dipped them in boiling salt water until they reached this color, and
then made an incision in the soft part under the tail, thus releasing the water within
them, and then placed them in hermetically sealed vessels. The process was never
employed extensively and was abandoned 'within a few years.

The canning of shell lobsters in this country was begun in 1879, at Southwest
Harbor, Me. This product is the outgrowth of a demand in the British market for
whole lobsters for garnishing purposes. Finding difficulty in obtaining lobsters, as
commonly prepared for the trade, sufficiently fresh for this purpose, the London agent
for one of the leading packing establishments in Maine suggested the idea of meeting
this demand; and satisfactory results were obtained after many experiments. The
lobsters, 12 and 14 inches in length and of good condition, are selected from the general
stock and boiled, the tail bent under the body, and without being removed from the
shell are packed in long cylindrical cans suitable for this purpose. The method of
boiling is similar to that ordinarily nsed in canning lobsters, the only difference being

*See The Fishery Industries of tho United States, sec, v, vol. 2.
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that they are boiled a little longer iu order that the heat may thoroughly penetrate the
shell and preserve the meat.

"Deviled lobsters" in half-pound cans have been prepared at several canneries,
the article originating in 1871.·

Twenty years ago London was the principal distributing market of the world for
canned lobsters, England, France, and Germany receiving about three-fourths of the
entire product of the world, which at that time amounted to about 400,000 cases of 48
I-pound cans. The consumption in the United F'tates, then comparatively small, has
steadily increased; so that while the total pack has decreased to about 250,000 cases
a year, the United States consumes about 100,000, or 40 per cent. '

CANNING SHRIMP.

The shrimp-canning industry was established in this country in 1875 by Messrs.
G. W. Dunbar &; Sons, at New Orleans, La. Their factory was occupied mainly with
the canning of va-rious fruits, and utilized shrimp only during the months in which
they are most abundant. As the product became better known the extent of the
business Increased and canned shrimp is now, next to oysters, the most valuable of the
marine products canned on the Gulf of Mexico.

The quality of the product during the first year of the business was unsatisfac
tory, as the direct contact of the shrimp with the tin caused, during the process of
cooking and thereafter, a precipitation of black or dark matter which discolored the
shrimp and detracted from their flavor and richness, and the liquid in the shrimp
constituted a medium for diffusing the coloring matter throughout the can, so tllat all
portions of the contents were equally affected and discolored. Th,is precipitation or
coloring is believed to be caused by the action of sulphur contained in the shrimp on
the metal of the can. After much experimenting, Messrs. Dunbar overcame the
trouble by interposing a lining between the meat and the can, which protected the
tin from the action of any acids contained in the shrimp. They also place tile shrimp
in the lined can while they are in a dry or moist condition and devoid of free liquid,
and seal the can without adding any liquid to its contents. ,The lining consists of
any, textile fabric in the form of a cylindrical bag or sack, the diameter of which, when
filled, permits it to fit snugly within the can. The use of this lining was protected by
Letters Patent 178916,dated June 20,1876, and Reissue 9957, dated December 6, 1881.

The process of canning shrimp at that time, according to the specifications
accompanying th,e letters patent, was as follows:

The shells having been removed from the shrimp in the usual manner, the fish is thrown into
flalt water of abont 6°, and there remains for an hour, more or less, and from thence to kettles filled
with water and broughf to a boiling heat, after which they are placed on drippers and cooled and
thoroughly rinsed with fresh cold water, from which, so soon as thoroughly dripped and in a moist
condition and without the addition of salted or otherwise prepared liquid, they are placed in the sack,
the same having been prevlously arranged in the can, So soon I1B the Back is filled, the mouth thereof
being properly secured, the lid or head is placed in position on the can and immediately'sealed. 'I'he
cuns are then subjected to a steam. bath 'or placed in kettles containing boiling water and boiled for
two hours at the highest temperature attainable, and which oompletes the process,

The present method differs somewhat from the foregoing in a few minor particu
lars. As soon as practicable after being landed from tile luggers, the shrimp are

• The l"ishery Industries of the United States, S60. Y, vol. 2.
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boiled in salt water for 30 minutes, and separated from the shells by girls, who use
only their fingers for this purpose. The shrimp are then dumped on a small platform,
and the shell particles, tentacles, etc., are picked off, after which they are passed
through a blower On an endless platform, where the remaining dust and other foreign
matters are removed. 'l'hey are next placed in I-pound cans containing 10 ounces
each,the lining having been inserted. When the cans are filled, the lining covers
are adjusted and the lids sealed on and the cans placed in a bath of boiling water
for 2 hours. On removal from this bath they are ready forlabeling. -

Messrs. G. W. Dunbar's Sons (successors to G. W. Dunbar & Sons) now have the
only shrimp canuery ill Louisiana, though for a few years prior to I8D1 a factory
owned by Messrs. A. Booth & Co., of Chicago, was operated at Morgan City. At
Biloxi, Miss., are three canneries which devote considerable attention to preparing
shrimp, the first of these having been established about 1880.

In 1897 the output of canned shrimp in Louisiana and Mississippi was 1,3f15,1G8
1, 1~, aud 2 pound cans, which sold for $156,190.

In 1879 a shrimp cannery was established at Galveston, Tex., by Messrs. Pecor
Brothers. To prevent discoloration of the shrimp, instead of placing a lining of some
textile fabric. between the fish and the can, as in the Dunbar process, this firm lined
the can with a coating of asphaltum cement, which was permitted to dry thoroughly.
Strips of paper were then cut, and, after being coated with a hot solution of paraffin,
were placed within the can so as to fully cover its interior surface.*The can was
filled with shrimp, and the subsequent treatment was substantially as hereinbefore
described. In 1880 this cannery was reported as having pnt np 75,000 1 pound cans
of shrimp, worth $.13,000, but a large decrease in abundance of shrimp in Galveston
Bay necessitated its closing down a few years later.

'Another method of lining the inside oftfn cans to prevent the direct contact of
the shrimp with the metal was devised by Louis Lenglet, of St. Louis, Mo. Tllil'l con
sists in providing a lining of corn husks, covering the inside annular body of the can
as well as the top and bottom. It is claimed that corn husks have the advantage of
requiring 110 previous treatment with acids to neutralize or destroy any peculiar odor
or flavor of the material, and that such lining keeps its shape well, is sufficiently thin
and flexible, and not expensive.

Shrimp are also canned in Japan by a process similar to that employed in this
country. Specimens of the Japanese product were exhibited at the World's Fair,
Ohicago, 1893.

CANNING CRABS.

The canning of crabs originated in this country about 1878, with Mr. James
McMenamin, then located at Norfolk, Va, He first attempted to follow the methods
nsed in canning lobsters, but not meeting with satisfactory results he started ont on
original lines, the product being first placed on the market in the fall of 1878. 011
account of the greater abundance of crabs in that vicinity, 1\11'. McMenamin moved to
Hampton, Va., in April of 1879, and began operations on a large scale. In that yenI'

another cannery was established at Hampton by Mr. T. T. Bryce. In 1879 these two
canneries used 6,000,000 crabs, producing 84-,0002-porind cans, worth $16,800.· One
------~._- ----------_.

• Letters Patent No, 226347, datcd.Apri l 6, 1880.
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or two other canneries have been established since, the principal one being at Biloxi,
Miss. The present annual ontput in the United States is valued at about $45,000.

The season for crab canning in the Chesapeake begins in April and continues
until October, except that sometimes the work is discontinued during June and July
on account of the large number of crabs with spawn, in which condition they are not
suitable for canning.

The crabs are placed in open slat-work cars, usually of a size sufficient for hold
ing about 250 dozen, and are rolled into a steam box, where they are cooked 20 or 30
minutes, when they become red. The cars are then rolled out of the steam chest and
the crabs passed to the" strippers," who remove the outer shells, viscera, and small
claws. The crabs next pass to the" pickers," consisting principally of women and
children, who remove the meat from the bodies and the claws, crushing the latter with
the handle of the knife employed in the work. Different operatives are employed for
picking the bodies and the claws. The pickers generally receive from 2 to 3 cents per
pound for this work, and the most skilled among them prepare 40 or 50 pounds per day,
but the average quantity is about one-half of this. .

After being weighed the meat is placed into cans of two sizes, 1 pound and 2
pounds, about 12 crabs being required to each I-pouud can. The cans are sealed,
boiled for half an hour; and then vented. They are at once resealed and boiled for a
second time (making the third time that the meathas been cooked) for about 2 hours.
The length of the second boiling may be shortened by increasing the possible tempera
ture of the water, which is usually done by adding chloride of calcium thereto.

When the cans have been properly cleaned and labeled, they are packed in cases
holding 48 t-pound or 21 2-pound cans, and sold wholesale at about $8 and $6 per
eaee, respectively. A package of shells usually goes with each case of cans, four
shells being allowed for each Lpound can."

It is stated that in 1891; 3,838 barrels of crabs, worth $6,141, were canned in
Virginia, yielding 1,095 cases of 1·pound cans and 2,880 cases of 2-pound cans, worth
$7,884 and $16,128, respectively. In 1890, 6,363 barrels, or 2,386,~56 crabs, worth
$5,090, were used, producing 1,277caseR of I-pound cans and 5,472 2·pound cans,
worth $\),194and $:30,643, respectively. In 1897 the output was 1,\)92 casesof I-pound
cans and 3,898 cases of 2-pound cans, worth $14,177 and $22,064,respectively.

When intended for nearby markets, and for consumption within 4 or 5 days, the
crabs are not usually canned, but the meat, after being removed from the Shell, as in
case of canning, is placed in 10.gallon tins, a piece of ice placed in each tin to keep
the flesh cool,itnd the tins placed in refrigerators. When orders are received, the ice
is removed and the meat repacked in tin or wooden buckets of suitable size, contain
ing2 gallon, 5 gallons, 8 gallons, and 10 gallons, and the buckets placed in a small
barrel in much the same way that ice cream is packed for shipment, ice being placed
all about the can or bucket. Sometimes a small lump of ice is placed in the bucket;
and some dealers also use an antiseptic, such as boracic acid. The crab meat is sold
at $1 to $1.50 per gallon, wholesale, and with each 10-gallon bucket half a bushel of
empty shells are sent without extra charge. This trade is carried on at Annapolis,
Crisfield, Hampton, Norfolk, and other ports oil the Chesapeake Bay.

* Fishery Industries of. the United States, sec. v, vol. 2, pp. 646-647.
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SARDINES.

'Phemost valuable of the marine products canned in oil is the preparation of
small fishes of the herring family, in the form known generally as sardines. This
iudustrywas establishedat Nantes, France,about the year 1834, and it was introduced
in the United States about 1875. It has reached its greatest development in Brittany,
the' most costly brands on the market being canned on that coast. Satdinesare now
prepared in France, Spain, Portugal.Italy, Norway, United States, Brazil, Mexieo, etl!.,
bnt the industry has three principal geographical centers: (1) the Mediterranean
coasts, (2) the Bay of Biscay and the Atlantic coasts of Spain, and (3) the coast of
Maine. In each one of these regions methods are employed quite at variance with those
used in the others. _

The preparation of sardines began in the United States about 1875 and has grad
ually increased in extent, though it was confined within comparatively narrow limits
until 1880, when 13 new canneries were established, there being only 5 operated pre
viously. In 1886 there were 45 canneries, and since that year the value of the output
has averagedabout $2,000,000 annually, all prepared on the coast of Maine, and
nearlyall in the counties of Washington and Hancock. On the Maine coast 37 factories
were engaged in canning sardines in 1889, 46 in 1892, and 60 in ]81)8. A few sardines
are prepared also ou the Pacific coast of tile Uuited States.

SARDINE CANNING IN MAINE.

The herring used in the sardine industry in Maine are from 5 to ]0 inches in
length, and are taken from the middle of April to the middle of December, by means of
weirs, and to some extent in gill nets and seines. The present method of preparing
these fish as sardines. is as follows:

On reaching the factory the fish are at once distributed along .the middle of the
cutting tables where they are quickly decapitated and eviscerated. It was formerly
customary to remove the tails, but this is no longer practiced. As each fish is dressed
it is thrown into a cutting box placed under the edge of the table. They are next
washed by being dipped with l1 scoop net into a washing tank, through which water
is constantly running, and are immediately immersed in strong brine from 15 minutes
to 1 hour, the length of time depending upon the size and fatness of the fish, their
freshness,.and the condition of the weather. In cold weather, owing to their firmness,
they must be salted longer than in the summer; As soon as they are sufficiently
"struck" the herring are removed from the brine and allowed to drain in baskets.
They are afterwards carried to the flaking room and arranged upon flakes, which are
wooden frames about 3 feet long and 22 inches wide, filled in with wood or galvanized
wire stretched across and separated by 1 or 2 inches, so' as to give a free circulation of
'air and' to touch the fish at only a few points, in order that evaporation may go 011

.from aU parts of the body. Each flake holds about 110 fish, placed in rows with tile
tails in the same direction, so that when fixed in the drying room, with the anterior
pitrt-Iowest, the moisture will more readily drip from them.

Next comes the drying process, which is of much importance, and great care must
be observed that. no decomposition occurs before it is completed. Originally the fish
were dried in the open air by action of the sun, as is the present practice in France,
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but owing to the moist atmospheric conditions about Eastport,'even those factories
that make use of this method whenever possible are obliged to supplement it by
artificial means. The factories are, one after another, discarding entirely. the sun-drying
process, occasionally usiug a drying. room, but more frequently adopting a patented
drying apparatus similar to a baker's rotary oven. Drying rooms are usually located
on the top floor of the cannery, with movable racks for holding the flakes obliquely,
each rack containing 40 or 50 flakes, placed about 3 inches apart and directly over
each other. The room is supplied with a constant current of warm, dry air, brought
from stoves or furnaces in the lower part of the building by means of large pipes, and
which finally escapes through ventilators in the roof.

The oven that has been quite generally adopted in the sardine canneries was
introduced by Henry Sellman in 1880,* and is similar to an ordinary rotary oven of
large size, and serves not only to dry but at the same time to cook the fish. It is
about ]5 feet square and 18 feet high, and contains 6 or 8 skeleton iron frames
attached to arms extending from a cylinder and which remain in a horizontal position
while revolving in the oven, like the cars of a Ferris wheel. In these ovens the fish
are subjected to a temperature of about 2500 F. for 10 to 25 minutes, according to the
size of the fish, but the time-required for drying varies. In open air or in a drying.
room it may take the greater part of a day; in a furnace-heated drying apparatus from
2 to 7,hours, and in an oven only a few minutes, as before stated. The use of ovens
is becoming more popular, and most of the canneries are now fitted with them.

When fish are oven-dried they need no further cooking,but are at once cooled
and packed in cans. In other cases they are placed in shallow wire baskets or other "

"propel' receptacles and immersed in oil of suitable quality and heated to a temperature
of about 2200 F. This is for the purpose of frying' and expelling from the fish all
moisture remaining in them after the drying process. Cotton-seed oil is used mostly,
and it is placed ill a pan to the depth of about 2 inches and the fish immersed in
it from 1 to 3 minutes. This oil can be used only a short time, since water and
gluten from the fish pass into it and injure its flavor. For this reason the pan must
be cleaned frequently.and the oil renewed. The oil is boiled either by direct furnace
heat or by the. passing of steam through coils of pipe in the frying tank. The latter
was introduced in 1884and has many advantages over the old method of direct furnace
heat. About halfof the factories which fry their fish do so by means of steam, and,
as is the case with other improved methods, the number is increasing.

Mr. R. E. Earll states on page 178 Of U. S. Fish Oommission Bulletin for 1887:
It is said that the fish which have been fried have a better flavor, and, having absorbed more oil,

koop longer than those baked in an oven. It is claimed, however, by those using ovens, that by the"
baking process very much depends upon the skill of the baker, and that at its best it may produce
results equal if not superior to those of the old system. It appears that the first flsh fried in a given
quantity of oil are better than the best baked fish, but that, as it is necessary" ill order. to keep the
expenses within reasonable limits, to use the same oil for frying successively a great many pans of fish,
the fluid soon becomes filled with scales and small partlcles of fish, whioh burn on the bottom and
impart to the product a bitter and unpleasant taste. In baking, on the other hand, when it is properly
done, the fish are all of a quality equally good.

Instead of the ordinary methods of cooking, some factories employ an endless
belt, 200 feet long, which runs in a wooden case 100 feet long.' At one er, ..of this case
is a revolv~ng fan which forces a blast of hot air over the fish that have been spread on

"Letters Patent No. 223682, dated January 20, 18~0.
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the belt at the other end of the case. After passing along the belt once the fish go
into the bath of boiling oil and are treated in the usual manuel'. With this apparatus
the several flakers required by the old method are represented by one woman, who'
spreads the fish on the belt, and a man who tnrns.a crank which moves the machinery,"

After leaving the frying-pan or the oven and draining and cooling, the fish are
assorted according to size, and those of like size are placed in tin cans or boxes pre
viously filled with oil, or, in some cases, mustard sauce or vinegar with spices. Up to
within a few years, although other oils were used in the frying, the sardines were
packed in olive oil, either alone or mixed with inferior kinds, but at present its use
has been almost entirely snperseded by cotton-seed and nut oils. This change is
acconnted for by the facts that the heavy duties make olive oil very expensive, that it
will not keep as well as cotton-seed oil, and that the latter can be made exceedingly
palatable. It is claimed by some canners that even at the same price cotton-seed
oil is more desirable for the Maine sardines, because the fish imparts its distinctive
herring flavor to olive oil much more readily than to cotton seed, the latter covering
it up somewhat. It is stated that at some of the canneries even tallow oil and herring
oil have been used. Peanut oil, which is sometimes used, is said to be even better than
cotton-seed oil. The oil is usually flavored to the taste by adding lemon, sugar, and
various spices. The olive oil used in France for sardines is said to be often largely
adulterated with American cotton-seed oil, as well as with palm and other oils.

In packing the fish, those of the most desirable size-are packed with a dozen in
each can; the number is never smaller than seven or eight. The smaller fish are
generally packed in oil in "quarter-cans," which are 4~ inches long, 3 inches wide, 1
inch deep, and contain from 9 to 12 herring measuring from 3~ to 4 inches when dressed.
Tbe larger fish, measuring from 8 to 9~ inches in length when whole, or from 4 to 4~

inches dressed; are occasionally placed in oil, but more frequently are put in mustard,
spices and vinegar, tomato sauce, or other condiments, in "half-cans," holding from
10 to 16 fish. These cans are 4~ inches long, 3~ wide, and 2 Inches deep. Occasionally
"three-quarter" cans of oil sardines, or in tomato sauce, and" half" or "three-quarter"
cans in spices are put up, and in rare instances small fish are put up in mustard or
spices in quarter-cans.

Wben the cans have been filled with flsh the covers are sealed on, and tbe filled
cans are then ready for bathing, and are placed in boiling water, where tbey are
allowed to remain from 1~ to 2 hours, according to the size of the cans. Fish prepared
with spices must be boiled longer than those prepared entirely with oil. The time of
boiling may be considerably reduced by introducing a proper quantity of chloride of
lime or other chemicals into tbe water, by which the temperature may be raised to
upward of 2500 intbe open air. Some canneries accomplish this by using a closed bath.
By either of these methods tbe time can be reduced to about 30 minutes.

Formerly, after the bath, the cans were punctured, to allow the inclosed air to
escape, and the puncture was thereupon closed with solder. In this process, when the
cans are punctured the escaping air carries a portion of the oil with it, so that when
the cans are' opened the fish are found to be only partly covered with oil, and conse
quently not in a state of perfect preservation. If tbe can has been properly sealed,
the top and bottom become level or horizontal when boiled the second time. The fact
that it does not expand into a level position is sufficient evidence that there is a defect

if Bull. U. S. Fish Commission for 1890, p.117.
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in the soldering, and it is at once .reeoldered, punctured in two 01' more places, and
placed in hot oil until it is again filled with oil, when the punctures are soldered.

In 1884 it was discovered oj« that the process of venting could be avoided by making
the can with concave top and bottom. The depression of the middle part causes the
air in the cans to collect about the edges of the top, and the heat of the soldering
tool heats the air and causes it to expand and escape in front of it as it passes along
the edge, so that when the soldering is completed the' air will be sufficiently expelled.
Venting is no longer practiced in preparing the ordinary quarter size, but it is gener
ally adhe'red to in the treatment of the half and three-quarter cans. t Some of the
factories partly immerse the half and three-quarter cans in boiling oil, driving out the
air and rendering venting unnecessary.

In the specifications forming a part of the Letters Patent No. 223682, dated
January 20, 1880, issued to the inventor of the rotary' oven for baking, the following
account is given of the methods of preparing sardines on the Maine coast, and the
improvements effected by using that oven:

After the fish are landed they are subjeoted to the process of deoapitation and, disentrailment
and salting for a suitable period. ' They are then washed clean and placed in shallow baskets to drain,
after whioh they are separately spread on lath or other suitable frames for drying to a oertain extent.
After the fish have been sufficiently dried by exposure to the. atmosphere or to an artifioial ourrent of
warm, dry air they are placed in shallow wire baskets, or any other suitable reoeptaole, and Immersed
in oil, suitable in quality and heated to a certain degree, for the purpose of frying and expelling from
the fish any parts of water whioh remain in them after the drying process. They are thon allowed to
drain, and are packed in tin cans. Thi8 mode of dryin~ by natural or artifioial currents of air and
frying the flsh in oil is, for reasons hereinafter stated, very deleterious to the quality of the, article of
fish to be put up, and the invention herein set forth tends to do away with and overcome the former
objectionable method. The fish used for the purpose indicated are of a very tender an(l delicate
nature. They do not admit of much handling, and, owing to this delicaoy of nature, are subject to
very rapid decomposition, as they should be salted but very slightly.

The process of drying the fisb, either in open air or by an artifioial current of warm dry air,
takes so much, time, that decomposition of the fish to a greater or Iess extent is unavoidable, as 3 to 24
hours are consumed in drying the fish suffioiently by the modes indicated.

In frying the fish in oll, as now practioed, the quality of the oil in which quantities of fish are
fried is rapidly deteriorated by the water from tbe fish, which is not evaporated, and from the gInten
from the fish passing into it. A large percentage of the fish is also lost by breaking during the process
of frying in oil. In our improved process the fish, after landing, are decapitated, disentrailed, salted,
and washed. They are then spread on wire netting or other frames made of suitable metal and of auy
suitable size. '1'hey are then subjected to a process of steaming by live steam, whieh ill injected from
a steam-boiler into an upright chamber of suitable size, lined with .sheet metal, and provided with
narrow internal flanges or shelves, upon which rest the wire frames which hold the fish. 'I'he steam
pa~ses through the closed box and escapes through an opening in the side or end opposite to where it
is introduoed. A door opening outward is also provided for obvious reasons,

The time consumed in this process is from 10 to 20 minutes, according to the 11O",er of the
steam employed, and may be performed within 2 hours after the fish are first landed. 'I'his steauiiug
prooess has the. effect of evaporating the water from the ftshina muoh more thorough manner than
by the old prooess. It has also the effect to prepare the fish for the subsequenf baking process, and by
killing .any germs in them preventing rapid decompoaltdon, keeping them sweet, and retaining their
natural flavor. After the steaming process the fish (which remain on tho same frames on which they
were steamed) are subjeoted to the baking beat of a revolving reel oven, operated by steam or lilly

other power, ilntil they are fully cooked or baked. They are then taken from the revolving.reel oven,
cooled a certain time, and packed in tin cans, whieh are supplied with fine oil, mustard.eaueea, spices,

"See Letters Patent No. 299710, dated Juue 3,1884. .
tSee the Fishery Industries of the United States, section v, voI.l, pp.511-518, and Bulletin U. S.

Fish Commission, 1886, pp.177-179.
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or vinegar, as desired. The ;caD.!!.are;t?e;n soldered and subject~d~o :the action of a bath of boiling
water (or a certain.period, fOf. the purposeof expelling allair' froui the cans by the,usual process,

'rhe essence of the whole mode Of procedure consists in preserving the fish against decomposttion
bystea~ing:andbaki~g;'a8"Setfo,rth, thlls;pre~~nting breakingof :the skin, curling and breaking of
nhe bodyjaud thus evaporating from the fish all water/and then,whiIe,iilthis·baked.conditioll,
subjecting them totbe preservative process ofcaIlllin~simill!>rtothat praetdoed with sardines,inclosing
i.n tin cans with oil; mustard, spices, 'etc. •

An-appliance recently devised for testing rthe cans before they are filled is thus
described by Mr. Ansley Hall: . .

It conetstsof Ii .c'yUildricalta~ka.bout 5 f~.et in length and 1 foot. in diameter, fixed In an upright
poaltion at the endof a table. The tank is filled.with water to within about 18 inches. of the top by
means ofa pipe leading from the boiler of the engine. 'Air is forced through .another pipe into the
apace above the w{'ter by the air pump which' supplies air JpFoxygenizing the flame of'thekerosene
oil stoves used in soldering. The pressure of air, whioh req ulres to be about 12 pounds, and the.
quantity of water are regulated by steaan and ;wa.t~r gauges.. On the table,.a few. feet from the tank,
is a tin pan or tray, in the center of which is' a rubber pad, a little larger than a sardine can. Apipe
fitted with a valve leads from the tank and passes .up tbrough the pad from the under side of the
table; The canwben tested is plaoedbottom.upward.over the nozzle of the pipe and held in position
by.presaure applied with a lever worked by the foot. ,'rhe operator then turns a thumb piece on the
pipe, which opens the valve and lets a amall-stream of water into the inverted can. If it ia DOtper
fectly tight, the leak is immediately disclosed by the fine jet of water which passes through it. The
water, after beingused, escapes by a.waste pipe in·the ,tray. One advantage of thiS method is that
it8hows wh,ichclas!l of solderers has done' the poor work, whether the seamers or can.make.rs,~
the. defective cans are. returned to them for the leaks to bemendedyafter which they are again tested
ina similar manner. , If anycans are imperfect aftllr comingfrom the bath, the fault IS known to lie
with the sealers.' An improvement is contemplated' by arranging the valve to .open with the level,'
when the pressure is applied, and thus avoid the movement of the .h and in turning the thumb piece.
The apparatus costs about $15, and is operated by one person.

On the Maine coast many sardines are put up ill mustard and in spices,nsually
with a quantity of the best'qnalitYK>f vinegar. " While these are considered equal to
the sardines in.oil, they are usually sold at a lower price. In 1892, 154,05f cases of
sardines in mustard were prepared, the value of which was ,$457,445; and 10,020 cases
of sardines in spices, worth $32,425, were prepared. ,

Nearly every year a •small quantity of sardinea are put up in tomato sauce, hut
these do not keep very well and the demand for them is small. In 1889 the Maine
canneries prepared 279 cases of them, worth $762. .

The following shows in detailthe.saedlne output of Mainein 1889 and. 1892:
.

1889. 1892.
Descriptdon,

Value.Cll:sea. Value. Cases..

s ill oil: .. '.
rters ...•••.••, ........ '.. ;.••• , •..•. , .... 261,940. $1,018,877 896,428 $~,455, 245
ves .................................... 9, ~81 56,716 6,614 81,870
ee-quarters ......... , •.•• '~;•. '.;, •.•'.. :. 1,025 4,100 ................. ....................
s in mustard: . .rters ...........,................,......... 4,127 20,685 5,031 21,582
ee-quarters .•.•• : ............. , .......... 158,069 553,242 149,020 435,863
s in spices: '. . •..' .

1,062 5;310 543 2,145ters...................................

~{~~;~1~ ~~~~.~~i~ ~ ~~!~ ~~ ~iit~jji~ ~.~ ~
5,609, 21,034 5,705 18, OIl

74' 277 ................ ................
iO 26· 730 1,643

..•.. ··:·30· ·.. •....i20· 1,042 3,126
2,000 . 7,500

s in tomatosauce r

l~a;~u~::: :;:::::::::::.:.;:: :::::::::;::
256 704 ........... ...

::::::::::~28 58 ............----------- -~- --
otal .............................-...: ....: ............... I, 07(J',105l:......... ·1 1,070,985

-

Sardine
Qua
nal
Thr

Sardine
Qua
'thr

Sardine
Quar
'three
One
'rwa
Thr
Odd

Sardine

'I·~



Bull. U. S. F. C. 1898. (To face r age 5 30 .)
P L AT E XL.

. f

r
>z
~
z
.P
()
r
rn
>z
z
.Gl

s
>
V>
I
z
.Gl

>z
0

"r>
~
Z
c.
2)
V>
I

>
-;
V>
>»
~
z
rn
o
>
Z
z
rn
»
<
rn
>-
V>
-;
"U
0
»
.-;

r
>-z
~
z
.Gl

o
r
rn
>z
z
.Gl

:;:
»
V>
I
z
.Gl

>z
0

"r>
~
z
G",

2)
V>
I

>
-;
V>
»
»
0

z
rn
o



PRESERVATION OF FISHERY PRODUCTS FOR FOOD. 531'

From Mr. Hall's excellent report on the" Herring Industry of the Passamaquoddy
Region" is extracted the following tabular statement, showing the cost per case of
quarter.oil sardines in 1895, the statement being prepared on a basis of seven cases'
for convenience in manipulating some of the items. .

Statement of the COBt per caBeof quarter-oil BardineBin 1895.

.20

.14

.35

.84
a te

.

Material:
·Tin plate for 7 cases, at $3.40per box $3.48
Decorating 35 sheets of tin plate................. . fi8
Oil for 7 cases, at 80 cents per /iallon............. 2.10

. Solder for 7 cases, at 25 cents per case. 1:75
Fuel for soldering; soldering coppers, and acid... .21
Sbooksand nails for 7 cases ; ;............. .58
Fish, at $3.14 per hogshead :.:. 1.10
Coal, wood, sawdust, and salt............ .12

. Waste of material, 1 per cent •10

Material for 7 cases...... 9.92.
Material for I case................ 1.42

Labor:
Cutting, rimming, and bending tin .•....•........
Cutting two-thirds of 1 box of tin on dies ;
Seamin~ cans for 7 oases, at 5 cents per case ..
Making cans for 7 cases, at 12 cents per case ..•.•
Sealing cans for 7 cases. at 80 cents per case .....
Cutting and flaking flsh for 7 oases, at 10 cents

peroase........................................ .70
Packing 7 oases, at 10 centsper ease " .70
Making 7 oases, at 1 cent per case " .. . . 07
Genera11abor on 7 oases, at 18 cents per case;... 1.26'

Labor-Continued. , ~.
'£rnckln,g 7 oasea, at 1 cent ·per case........ .07

Labor for 7 cases 6. 43
Labor for 1 case. . .• .. . . .. . .. .92

Bepenee« o/.hipping and selling:
Freight on 7 caaea, at 1,0cents per case.......... .70
Commission on 7 cases, at 5 per cent... .87
Discount of 1 per cent for cash payment......... .17
Fire and marine insurance....................... .06

.Expenses on 7 cases : .. . 1.80
Expense.s on Lease .. . .. .. .. .25

Total cost of 7 oaSes : .,18.l5
Total cost of 1 eaae , __ .:.. ; •. :.... 2.59

Summary 0/ tho eo,t pereaee: --
Material......................................... 1.42
L"bor............................................ .92

. cost. at. cannery "3'2.34Expenses of sblpplng and selling...... .25

Total cost per case ;. 2.59

Mr. Hall further states:·
An estimate similar to the above, made in 1886, showed the ~ost of quarter-oils at that time to be

$4 per case at the factory. The material theu cost $2.83 and the labor $1.17, whereas the material now'
costs $1.42 and the labor 92 cents, a total of $2.34 per case. The cost per case was therefore $1.66 or
4H per cent less in 1895than in 1886. In the estimate for 1886the fish were reckoned at $6per hogshead,
but the average for that year was about $9; hence it is probable that the actual difference inthe cost
ofproduotion was even greaterthan these figures show. It will be noticed that the reduction ill cost
since 1886 has been more largely in material than in labor, the cost of material in 1895 being nearly
50 per cent less than in 1886, while that of labor was only21t per cent less. Of the total difference, 85
per cent is in material and 15 per cent in labor. Prior to 1886 the cost of manufacturing sardines
was somewhat greater than it has been at any time since, but it was probably never more than about
$7 per case. The price of the products has therefore fallen much more rapidly than the cost of pro
duction, and consequently the profits have been constantly diminishing. It was not until after 1880'
that the cheapening. of the cost of the products became an imperative necessity•.

In the strong competition between the various manufaoturers the quality of the goods has in a
measure been sacrificed to the interest of producing large quantities. When the industry was first
established, it was the ambition of .the packers to make the quality of the domestic product equal, if
possible, to that of the sardines imported from France and other countries, and thus, secure at least a
partof the trade which was then wholly supplied by the foreign manufacturers, It was also hoped
that when the supply should exceed the demand of the home market the surplus stock might be
exported. To this end, .therefore, the best quality of material was used, and the greatestoare was
exercised in the methods of prepa~atioll,and for a few years the quality of sardines put up at Eastport,
while somewhat inferior to the best, was equal to that of the average brands imported. Had these
~ff<jrts been continued until the present time, it seems not improbable that It still higher standard
of excellence would have been attained,' Attention was, however, soon directed toward reducing the
cost of the products. One of the most important changesmade was that of sUb~itllting cotton-seed
and nut oils of various kinds for olive oil. This practice began to some extent before 1880,' but
dId not become general until after that date, The cheaper oils were first introduced for frying, the
fish, but in a short time they were also used for packing them in tho cans. Changes have also' been
made in the methods of preparing sardines in order to render the performance of the work more rapid
and thus Increasethe oapacity of the canneries at a reduced ratio of cost. '
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There appears to be some doubt in the minds of the packers whether or not the herring iUlupea
hal'engus) which is used for sardines ou the coast of Maine is susceptible of being so prepared that it
will be equal in quality to the best imported sardines. It may be quite safely asserted that the
character of this species does not offer any insurmountable barrier. The sardine (Clupanodon pilohal'du8)
used in France, which is the young of the pilchard, the English sprat (Clupea BprattuB), and the Cali
fornia sardine (Clupano'do,- oWl'uleuB) all,belong to the same family of fishes as the herring, and it is
probable that any superiority which one may have over another, when packed in oil, depends more
on the quality of the oil and the method of treatment than on the natural characteristics of the species.
That the experiment is a hopeful one as to its effect on prices is Indicated by the fact that iu 1895
considerable qnantitics of goods were so improved in quality that they were sold for at least 50 cents
more per case than the best average brands. This improvement consisted mainly in frying the fish aud
in the exercise of greater care in their preparation. There is no doubt that their value might have been
still further enhauced by the use of either olive oil or olive oil blended withother oils of a delicate flavor.

For further information regarding the preparation of sardines in Maine, and the
present condition of that industry reference is. made to Mr. Hall's above-mentioned
report (The Herring Industry of the Passamaquoddy Region, Maine, by Ansley Hall,
United States Fish Commission Report for 1896, 1'1'. 443-487).

SARDINES ON THE PACIFIC COAS1'.

Within the past few yearasardlues of choice quality have been prepared at San
Pedro, Cal. The following account of the species utilized and of the industry is from
a recent report (Bulletin for 1894, 1'1'. 227-230) of the United States Fish Commission: I

The California sardine (Clupea 8ugax) i s very closely related tuthe sardine Of Europe (C.
lJilohal'duB), from which it !,lhiefly differs in having no teeth and less strongly serrated scales on tho
belly. It attains a length of nearly a foot. It is found along the entire Pacifio coast of the United
States. The fish is, however, most constant in appearance and most abundant on t.he southern part
of the coast, and it is doubtful if it exists in sufficient numbers to maintain a regular fishery north of
San Francisco. Even at that place the supply isunccrtain. While there have been periods of years
in which the sardines were found in San Francisco Bay in large quantities, and for a considerable
timc in each season, for the past five ycars thcy have beenvery scarce.

The distribution of the anchovy (Stolepborue ringen8) is similar to that of the sardine. It occurs
in abundance along the entire coast, and is often found in enormous quantities in Puget Sound, San
Francisco Bay, and elsewhere. It reaches a maximum size of about 7 inches. In most places it is
known as the anchovy, but In Puget Sound, according to Swan, it is called" sardine."

The natural advantages which the west coast possesses for the canning of sardines and other
similar fish are unusually good, and are superiorIn some respects to those of the east coast. At least
the two fishes named, the sardine and the anchovy, suitable for canning as "sardines," occur in large
quantities, the first named very closely resembling and being an excellent substitute for the sardine
of southern Europe. The dry atmosphere and other climatic conditions of the southern coast of
California arc very favorable for the preparation of a good grade of canned fish. The culture of the
olive supplies a native oil of superior quality, which is essential in the canning of the best goods.
Another item of importance to canners in this connection is the abundance of cheap labor. The chief
desideratum in the establishment of a factory for the canning of sardines (and other aimilar species)
is a regular supply of fish during a certain period. This is thought to be of greater importance than
an abundance of fish at uncertain or Irregular intervals.

While the sardine ranges along the whole western coast of the United States, and is at times
very abundant. even as far north as Puget Sound, it is doubtful if in Washington or Oregon a supply
sufficiently large and regular exists to warrant the machinery, etc. This matter has already received
the consideration o~ some salmon canners; but the general canning of sardines by salmon packers is
not anticipated as long as the supply of salmon last~.

. Personal observation and inquiry, the testimony of fishermen and dealers, and the studies of
tchthyologtste afford ground for the belief that the successful operation of a sardine cannery can not
be expected any farther north than San Francisco, and the history of the Industry at that place seems
to indicate that the northern limit of satisfactory work is oven farther south. South of San F'rancisco,
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the prospects of profitable busincss appear to be in direct relation to the latitude; the more southern
the Ioention of the cannery the more constant and abundant the supply of fish.

In 1889, a canning factory was established in Sau Francisco which continncd in operation until
August, 1893. During the five years in which the cannery was run the yearly pack was from 5,000 to
15,000 cases. The canned fish consisted chietly of anchovies in oil in i-pound cans and large sardiues
in I-pound and 2-poullll round cans. The fish consumed at the factory were caught in San Francisco
Bay with haul solues. In the earlier years sardines small enough for use in quarter-pound cans were
obtained, but during the last two years of the cannery's existence no sardines of size suitable for
"quarter oils" could be had. This was the chicf reason for closing the works.

In this region sardines are found throughout the year. 'fhey" show" at the surface at times,
aud thus permit the use of the purse seines. They sometimes go in immense schools. Single hauls of
severul tons are often made, and 10 tons have on several occasions been taken at It single set of tho
seine; such a catch being obtained about May 1, 1894. In December, 1893, several very large bodies
of sardines were observed, and a haul of 1Qtons of small-sized fish was taken. From January to June
the fish appear to gradually increase in numbers. Some schoola are made up of fish of uniform size,
while in others they are mixed. 'I'he smallest fish caught are 4 inches long, the largest 12 inches, the
average 7 inches.

The condition of the fish in regard to fatness varies considerably with the season. Mr. J. H.
Lapham, the president of the fish company operating the canuery, states that in December, 1893,
when the oanuing began, the smaller fish were poor, while the larger ones were fat. In Jauuary and
February conditions were about the same. In March the smaller fish began to improve, continued to
grow fatter through April and May, and in June sardines tu excellent condition, suitable for" quarter
oils," were taken. In May 4 or 5 tons of large fish that were poor were seined on one occasion. The
factory is nnder the superintendence of an experienced fish-canner from Maine. It is a large two
story structure, with a salting-house attached. The plant is worth about $10,000.

The principal 1)rocesses to which sardines are subjected before emerging as the canned product
are lt8 follows: When tho. fish are unloaded from the vessel they are received into a Iarge, airy room,
where the cutting and washing are done, and then transferred to the second floor by means of an ele
vator. There they are next arranged on latticed trays (32 Inches square) and dried; If the weather
is fair and the atmosphere dry, the drying is done in the open air, occupying, as a rule, about 2* hours.
On rainy days, or when tho air is especially humid, drying is accomplished inside the building by
means of steam, which requires about 10 hours.

After drying, the fish are placed in wire baskets (22 inches long, 18 inches wide, 3 inches deep)
and immersed in boiling oil for 2 to 6 minutes, depending on their size. The oil is contained in a
shallow sink, into which the wire baskets fit and are lowered and raised by means of long wire handles.
The 'boiling of the oil is done by means of a steam pipe entering at the side and running under the
sink. After draining and thoronghly cooling, the fish go to the packers, thence to the sealers, thence
to the batbmon, and, after cooling and testing for leaks, to the boxing room.

'I'he cutting of the fish is done by men and girls, the average number of whom employed i8 25.
They are paid by the basket or the bucket of cut fish, and by working steadily earn about 25 cents an
hour. The flukers number 12 to 14, and lire the same girls who pack the fish in the cans. Ten men
act as sealers and can-makers, and 10 others are employed in the remaining branches of the work.

The sizes and grades of canned sardines placed on the market froin this cannery, and the whole
sale prices received, are as follows.: Quarter ofls, 100 cans to a ease, $6.50 to $8.50 pcr case, according
to the quality of the oil; half oils, 50 cans to It caae, $5.60 per case; 2-poulld oval cans, with mustard
spices, and tomato sauce, $2.~5 per dozen caus.

MENHADl';N AS SAltDINES.

Some years prior to the establislnnent of the Maille sardiue industry the extensive
market ill the United States for sardines led to numerous attempts to obtain an article
that would compete with the foreign product. Among other species the .immature
menhaden was tried with considerable success. The American Sardine Oompany pre
pared this species quite extensively from 1872 until the development of tllC sardine
industry at Eastport. In 1871 the company located a factory ncar Port Monmouth,
N. J., and for nearly a year experimented with various processes with a view ~o remov-
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ing or softening the numerous bones in the menhaden without the use: of vinegar or
other acids. They adopted a process, described in Letters Patent No. 127115, dated
May 21, 1872, which consisted in successive steaming, combined with an intervening
cooling, which softened the bones so that they might be eaten without inconvenience.

, Their treatment of the fish was as follows: When landed, which must be very
soon after they are removed from the water, the fish are cleaned, scaled, and dressed,
and slightly salted in hogsheads. After remaining in salt a few hours, depending on
the temperature and the size of the fish, they are placed in' cooking cans, which are
a little larger, than the market cans, and put in a steam chest, where they are sub
jected to a temperature of 220b F., or thereabouts, for 2 or 3 .hours. On removal they
are placed 'on 'tables to cool "and drain for 5 or 6 hours, when they are packed in tin
cans suitable for market, and the cans are then filled with oil, after which the' covers
are-soldered on. ,The cans and their contents are heated in a steam chest for a length
of time depending on the size of the fish, then vented, when the cans are ready for
labeling andboxing.

In 1873 the American Sardine Company prepared about 30,000 dozen cans in the
manner above described, and several other factories were also engaged in this business
in the same locality." During the last fifteen years, however, menhaden have, not
been used for the preparation of sardines in this country, herring .haviug been found

,much more suitable for this purpose.

FOREIGN SARDINljJS.

The importation of sardines into this country was begun about 1836. By 1858 it
had reached a value of $250,000 annually,and from that' year to 1898 it aggregated
$29,867,457. The great bulk of these came from France, with much smaller quantities .
from Portugal, England, and Norway. '.

The general method of preparing these fish in France is as follows: On arrival of
the fish at the factory they are placed ontables or platforms and lightly sprinkled with
salt, just enough salt being used to prevent the fish from becoming-slimy. The heads,
tails, and intestines are removed, and the fish are immersed in weak brine for Ii to 2
hours, when they are thrown into small baskets and rinsed in clear water. Next they
are placed on small gridirons, and again rinsed and laid asldeto dry. The drying is
best done in the open air, but when: the weather prevents it is done in a specially
prepared oven.. As soon as sufficiently dry the fish are cooked in oil and then packed
with olive oil in tin boxes and cooked and vented,as in case of the Maine sardines.

In France sardines in oil are sometimes mixed with truffles. They are also pre
pared with tomatoes and sent in small quantities to the New York market, but the
chief export in this form is to Mexico. Sardines preserved in: butter are quite good,
but the butter is generally of inferior quality, and it is necessary to remove it before
serving the sardines, and the box must be heated to uielt the butter, so that each fish
may be removed entire. Sardines preserved in vinegar require to .be washed, before
serving. The addition of oil renders the fish more palatable, though tIle sardine
retains the taste of the vinegar and Itsflavor is partlydestroyed.:

,Bonele,s.s sardines (put ul? at Ooncarneau and Davorneiley;.Frl1nce) are quite
popular in .the United. States markets, put they are not. prepaeed in this .country.

. TE~ method 'of preparing them is only a slight modification of the general process.

. .w;p.~p.."~h~ sardines ar~ about half dried in the sun (if dried iuan oven. they Call be
- ;. - .• .' ~ • . • I '.

"Report of U. S. Pish COllimission, 1877, pp. 137-138.
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bonedonly with difficulty and loss), the backbone is broken with apair of pincers
near the root of the tail; then by evenly and tightly squeezingit with thefiugers it is
loosened along the entire length. By this manipulation the whole bone system is
loosened, and, commencing at the neck, by the use of a pair of pincers the backbone
and the connecting bones can be readily removed.

'I'hepresent unsatisfactory condition of the Maine sardine industry suggeststhe
ad visability of preparing the fish after the manner of the Norwegian smoked sardines.
The fish used in Norway is the sprat (Olupea sprattus), which is very much like the
small Maine· herring (Olupea harengus); but among the sprat· the' seines catch many
herring (Olupea harengus), which are treated in the same manner as the sprat. The
industry is prosecuted along the southern and southwestern coasts of Norway andis
centered at 15tavanger. When the Norwegians began canning these small fish they
copiedthe .French methods and put up a product somewhat like the Maine sardine on
the market at the present time. But the fish lacked the delicate flavor necessary for
competition in Europe with the products of France and Portugal, and in order to cover
up the herring flavor they tried smoking them. TIle quality of the article proved
exceedingly satisfactory, and the output now amounts to several hundred thousand
cases annually.' The method of preparation is as follows:

The fresh fish, as soon as practicable after capture, are put into strong brine for
4 or 5 hours, and then strung on a small iron rod, drained and dried in the open air.
They are next placed in the smokehouse, where they are dried for a few minutes by
lightly warmed smoke, the temperature not exceeding lUOO F. Then the fires are
increased and the fish are hot-smoked, being cooked without breaking the skins, so
as to bold all the juices. The completion of the smoking is determined by pressing
the flesh of the fish, which should separate into flakes. The cutters then remove the
heads and tails and pass the fish to the packers. The latter assort and put them
in the oaus with olive oil, after which the cans are soldered. In steaming, Ii. large
number of sardine cans are placed at one time in the cooking tank, where they
remain from 20 to 30 minutes, and are then removed and the air-hole soldered. They
Me next again steamed for a fewminntes, cleaned and labeled. Before selling, the
cansmust remain for 2 or 3 months in storage, so that the. oil may' have sufficient time
to penetrate through the flesh. .

, As a result of his inveatigatdous into the French methods of preparing sardines
in oil and his subsequent experience with th('lpreservation of pilchards in Cornwall,
Mr. O. E. Fryer, inspector of fisheries for England and Wales, makes the following
suggestions for the preparation of sprats (Olupea'sprattus), which in many particulars
resemble the small herring of Maine:

The fish should be landed in as fresh a state as possible, spread on the floor, and sprinkled with
salt. They should then, without .delay, be beheaded and gutted (all bruised fishbeingrejeoted),
thoroughly washed, aud'immediately plaoed carefullyillvat8;;with a thin layer of coarse British salt
between each 'layer of fish. Here they should remain for'1, or 2 hours, after which they should be
taken out, again washed, and ranged in specially prepared wire ba!lkets{gri.U~~);todrJ,.· ,

One greatobjedt to be aimed at is to handle the fish as Ilttle as possible,and to pass ,them through
the preliminary stages with aU speed. With this object the baskets into which the fish are. thrown
by the" gutter" should be of a size to. be easily handled, and should be construeted of 'open wicker
work, so that the fish in them can be effectually washed by merely .phmging the baskets into an open
tank plentifully supplied with fresh water. The wire drying. .busketa are so CpI\tfived. t.hat tho fish

, will not need to be touched by the hand again after they are once placed i~ .them till they are readY
to be packed in the tins. As the wire receptueles are fi11ed with fish they are ranged iu' the sun, or
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under shelter in a dryatmosphere in wet weather, and in a free current of air, till the fish are thor
oughly dry. The flrille is then taken to the cooking stove. This consists of a series of shallow pans
(each large enough to hold a grille full of fish) containing boiling olive oil, in which the fish are
cookcil. This will take from 2 to 3 minutes, according to the size.

. After standing a minute or two, to allow the superfluous oil to drain off, the g1-ille is hung up to
cool, when the fish are ready to be tinned. In the bottom of the tina piece of bay leaf and a clove
head or allspice (pimento) seed are placed, 2 or 3 hands being specially told off to prepare the tins
and pass them on to the packers, who carefully bnt firmly place the fish in the tins in layers,
with their tails right and left alternately. The tins are next passed to the oil fillers, who fill them
up with cold olive oil. Afterstauding sufficiently long to enable the oil to settle down into all the
interstices, and filling up, if necessary, the tins reach the hands of the tinmen or solderers, who fasten
down the lids.. This operation requires the greatest care, and is the only one (except the analogous
one of making the boxes) which calls for the services of Skilled workmen. All the other operations
of working and packing, etc., require neatness and dispatch, bnt need no technical skill; but the
smallest air-hole left by the solderer in thejolut, of a tin will spoil it.

° After closing down, the tins are collected in a crate and lowered in a large boiler, where they are
kept boiling for 2 or 3 hours, according to size. This operation serves a triple purpose-it completely
cooks and softens the fish, it expels any remaining air from the tins, and it proves whether or not
they are hermetically sealed. •On emerging from the boiler, all the tins are bulged, but as they
cool they naturally contract, the top and bottom of the tin becoming slightly concave. Any tins,
however, which have been imperfectly soldered remain bulged and are spoiled. A rub in sawdust
will cleanse the tins, when cool, and they then are tiokcted (unless made of decorated tin plate) and
packed in wooden cases ready for the market.

Having thus described in general outline the method of preserving fish in ttns a la sardine, I may
perhaps usefully refer to two points of detail which it would be well to observe in the arrangement of
any factory established for its adoption.

The buildings should be so arranged that the fish can find their way directly from the hands of
those who perform one stage in the process "into the hands of those who complete the next stage.
When"necessary, an arrangement of fines from the cooking range and boiler (and oven from the solder
ing room) may be made to ntilize the waste heat to assist the drying process. The tables on which
theofl1-illes are allowed to drain after cooking, and those at which the operation of"oiling" the boxes
is carried on, should be covered with tin plate and frtted with gutters and collectors for saving waste
oil, which is marketable. The oil should be stored on the floor above and conveyed to the" oiling"
tables through a series of pipes with taps, so that the supply may be under immediate control. Only
olive oil of the best quality should be used. Oil ofa second quality may be used for working
purposes. Olive oil adulterated with cotton-seed oil, or even the latter alone, is often used in
preparing French" sardines," but for .the best brands the best olive oil only is employed, 'fhis is
the most costly item in the Whole process of manufacture. In cooking the fish, care should be taken
to renew the oil before it becomes thick or discolored.

For soldering the tins the only special apparatus required consists of au ingenious but simple
turn-table revolving- on a pivot and furnished at the top with a "cage," into which the tin fits closely
while the top is being soldered. A footplate at the bottom enables the workman to rotate the table
at will while, with tho soldering iron in one hand and a thin stick of solder in the other, he rapidly
closes the "joint" between the body of the box and the lid. As already stated, this operation is the
crucial one in the. whole process of preparation. In order to keep a check on different workmanship,
it is usual to pay the tinmen so mnch for every 100 boxes "made" and "soldered down," and to
deduct so much for every tin that remains bulged after boiling. As a means of identification, each
workman marks the tins he makes and the lids he solders down with a special mark, and it is easy for
the foreman, when examining and connting the tins, to check the number turned out by each work
man and to trace to its author every flaw that Icads to the rejection of a tin.

Other methods of makiug and closing tins are being introduced, and in this and various other
"detuils the process of preparing fish a la sardine is open to modiflcatdon. The system above described,
however, is that commonly adopted in France, and was successfully applied by me to the preparation
of pilchards ill Cornwall. In SODle French sardine factories the fish are baked in hot ovens, instead
of being boiled iu oil. Occasionally, agaiu, the fish, whether baked or boiled in oil, are soldered down
ussoon nspacked, without the addition of oil in the tins. Sometimes the fish are not subjected to any
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preliminary cooking, .but are packed as soon as dry and thoroughly cooked by prolonging the opera
tion of boiling in the tins. How far sprats can be treated in this and other various ways can only be
determined by actual experience. The exact length of time during which they must be subjected to
the several operations of salting, cooking, and bollmg, and the proper proportions of spice, eto.,
will depend on the size of the fish, the size of the tins in which they are packed, and other considera
tions which must also be determined by careful experiment. That sprats can, however, be preserved
in tins it la sardine is proved by the fact that at least one factory of the kind already exists on the
southeast coast of Englaud, and a ready market can no doubt be found for a largely increased supply
abroad, if not at home, and more particularly in India and, in our southeru colonies, where supplies of
fish are scarce. But owing to the shortness of the sprat season no curing-establishment could probably
afford to be dependent solely on the supplies of this one fish. During a great part of the year the
tinmen would no doubt find continuous employment in making the tins in anticipation of the curing
season] but it would be found economical to keep the other hands at work in the tinning of other
kinds of fish iu their season. In Scotland, herrings, hake (in slices), cod, ling, and other kinds of fish,
besides crabs and lobsters, would no doubt readily lend themselves to. modifications of the mode of
cure above described. The tinning of vegetables also serves in Cornwall and in France to keep the
works going at times when fish are scarce.

Considerable quantities of young herrings are, I believe, taken at certain times in the garvje or
sprat nets. Thtsudmixture of the two species lias the effect ofrol1ucing the value of the catch under
ordinary circumstances, but thero is every probabilrty that young herrings would make a valuable
artlole of food if preserved ala sardlne ; and as each fish has to be Indlvidually handled in tIle process
of cure it would probably not be difficult to distinguish the herrings from the sprats and "tin" them
separately. On the other hand, it could be easily ascertained by experiment whether for the purpose
of preparation in tins any such separation would be necessary.

It will be understood that there are various circumstances uuder.which the application to sprats
of the French system of preserving sardines must be attended with disadvuntage. In the first place,
the sardine season in France is in thc summer months, when tho fish can be readily dried without
urtificial heat. In Cornwall the pilchard harvest takes place later than that of sardines in France,
and toward the end of the season the occurrence of rainy or damp weather is a great drawback.
The sprat season is later than either, and the provision of artificial means of drying the fish will
become more necessary. On the othor hand, the heat of a French or Cornish summer is a disadvan
tage as compared with the comparative coolness of the weather at the time of the sprat harvest,
while the sprat has the additional point in its favor that it is less delicate, and will staud carriage
and handling better than the sardine. The bones of the sprat, however, are much harder than those
of the small immature sardines generally preserved in France. The bonos of the pilchard (which is an
adult sardine) are much harder than those of its F'rench l'olativc, and .thoae of the sprat are probably
harder still. This is one of several points which must be taken into considcration in any proposal to
place tinned sprats into competition with tlnned sardlnos, The greater cheapness of sprats will, no
doubt, bo a question of some Importance in determining the issue of such competition. (l!'ifth Report
of Fishery Board for Scotland, pp. 218-221.)

CANNING EELS.

At several of. the canneries on the Atlantic coast small quantities of eels are
prepared each year. The extent of this branch of the canning trade has been limited
on account of the small demand for the product and the. scarcity of eels in those
localities ill which the process has been tried. For this purpose the salt- water eels
from the Gulf of Maine are used and especially those.from Washington Oounty, Me.,
and Barnstable Oounty, Mass., and small or medium sized ones are selected. After the
head, skin, and viscera are removed,the eels are cut in suitable lengths and placed on
wire trays and cooked ill a steam retort, or, in some cases, fried in an oven .for 20
or 30 minutes. They are next placed in cans, either plain with a small amount of
jellies to hold them firmly together or with a sauce made of vinegar and spices. 'rhe
cans are either tall round, large oval, or similar ill shape to those in which sardines

. are packed. Canned eels are prepared principally at Eastport and Oamden, Me., and



538 BULLETIN 01<' THE UNITED STATES FISH COMMISSION.

New York City. With a cannery located on some portion of the United States coast
where eels are abundant and the demand for other purposes limited, as at the mouths
of some of the .rivers emptying into the Chesapeake Bay, it seems probable that an
important and profitable business could easily be developed.

, There is a small output in New York City of smoked' eels in cans. These fish are
eviscerated and smoked in the usual manner, with head and skin on' (see page 504),
after which they are cut into 6 or 8 inch. lengths, or slightly less than the height of
the can, and these pieces placed close together in the cans, the interstices being filled
with diluted cotton-seed oil suitably flavored with vinegar, cloves, etc.

MISCELLANEOUS CANNING.

HERRING••

Owing to the scarcity of mackerel on the United States coast, and the consequent
high cost of canned mackerel, herring are frequently used as a substitute therefor.it,
going on themarket under the brand of "herring mackerel," "blueback mackerel," etc.
The method of preparation differs in no particular from that applied to the mackerel.
The principal factories for their preparation are on the Maine coast, and the product
amounts to about 20,000 cases annually. Herring are also pnt up in spices, in
mustard sauce, and in tomato sauce, the output approximating 12,000 cases annually,
and the process of canning is substantially the same as that applied to' mackerel,
These fish are usually branded. "brook trout."

MENHA.DEN•

.At several. canneries on the Maine coast menhaden have been canned and placed
on the market iu I-pound cans as" ocean trout," "herring mackerel," "blueback mack
erel," ete., and have met with ready sale at about 65 cents per dozen cans. In 1889
378,272 cans of menhaden were prepared in Maine, but since then these fish have been
so scarce on that coast that comparatively few are canned.

SMELT.

The canning of smelt was first" begun late in the fall of 1879 in .Boston, They
were thoroughly cooked in butter and packed in I-pound cans, 5 dozen cans in a case.
This bnsiness has been abandoned, and at, the present time no smelt are canned in
this country. In 1885, when the pack of oil sardines was. smaller than usual, owing
to the scarcity of small fish suitable for quarter cans, experiments were made in the
canning of smelt as a substitute for herring in the manufacture of sardines, but they
were found to be dry and hard, and deficient in flavor, and eftorts in this line were
soon discontinued.t

SMOKED STURGEON.

In the canning of smoked sturgeon ,the fresh fish are cut into pieces adapted to
the size of the can for which they are"intended and placed in a wire drum, the cross
sectfon-ofwhich is equal to the cross-section of the can. This drum is soarrnnged
that one side or head enters the receptacle, and by means of a spring or clasp is
pressed into the drum, thus slightly compressing thecoutents, While it is subjected
to the action of the smoke, and as the fish becomes more and more compact, the

. movable head will gradually press it against the fixed head, so that the contents

. take the shape of a disk with' comparatively flat sides: 'Thellrnm is so suspended
'- .. , " .. t',:' _ .. "'" ...... __ .. '. .. .. " .. '.. : ..

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

* Ffshery Industrles of United States, sec. II, p. 198. t Bull. U. S. Fish Commiseion, 1887, p. 179.
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that it may beturned or rotated from time to time, so that the juice that settles to the
bottom is brought to the top andcompelled to flow through the mass again, thus
retaining it in the flesh. On completion of the smoking the disks of flsh are removed
from the drum and placed in cans with a small quantity of cotton-seed oil, and the
cans are hermetically sealed. On account of the scarcity and .the consequent high
price of sturgeon during recent years, comparat~velysmall quantities are canned. The
product, is very palatable and will keep f9r a year or two underfavorable conditions.

HALIBu'r;

The generally brisk demand for fresh and smoked halibut has prevented many
attempts in, New England to preserve them by canning. ,On, the, Pacific coast, both
ill Alaska and in the State of Washington, and at Klawak, Prince of Wales Island,

.fresh halibut have been canned, but in no great quanti~ies. There is no doubt but
that the fish is suitable to be thus preserved.,

SPANIsH MACKEREL.

In 1879 the owner of an oyster and clam cannery at Ocracoke Inlet, North Oar.
olina, purchased small quantities of Spanish mackerel and put up a few hundred
2-pound cans. Shortly afterwards, at the suggestion of Professor Baird, experiments
were made in canning Bpanishmaekerel at, Oberrystone, Va., to ascertain their relative
value as compared with other kinds ofcanned fish. The reports of the canneries were
that they are no better than fish of ordinary' grades, and that as a canned fish they
are inferior to the common mackerel (Scomberscombrus).*

, GREEN l.'URTLE.

The canning of green turtle (Ohelonia mydas) in thiscOlin'try was first begun in
1869 on the coast of Texas at the beef packeries located on ,Aransas Bay. When
these canneries were closed, about 10 years afterwards, a :small factory was estab
lished at ifulton, on the same bay, for preparing turtle meat' in 'tin cans for market.
This cannery was in operation npto 1896, using annually about 1,000 turtles, weighing
250,000 pounds, and preparing about 40,000 two-pound cans of turtle meat and 800 two
and three-pound cans of "turtle soup." On account of 'the increasing scarcity of
green turtle on the Texas coast, the.cannery.has .not been in operation since 1896. '

Sm l111 quantities of green- turtle meat are in~identallycannedat times at various
other places: Each cannery uses methoda-peouliar to itself,so that it issca,rcely
practicable to describe any general method of preparing. this product. To .prepare
it so that·it will keep ·81, suitable length of ti~e, requires' close attention, and the
greatestcleariliness.' ' : .. n ' •

;GIANT SOALLOrS;.' .

.The Bulletin of the U. S; Fish Oommlseion for i889 contains the following account
of experiments in canning the giaut scallop(Pect~nmagellanicus): ..

, • , ,- ¥ ••• - -f

About 1876 the Castine Packing Company undertook to put scallopson the market in a canned
oondltionjas is now so commonly done with clams in lllany, looalttlos on the coast of Maine. It is said
that the company was unable to properly preserve the. thick, solid meats, and theeffort was abortive.
Six years ago, however, theutternpt was renewed arid was in' a measure successful. Itwas found
that by previously, frying the meats they could be canned ,without difficulty, but the method was
considered too custly and was not put to much practical use; t: ,.: ,. ': i
t- ...' .. '.", ----=-~-~',~,s--:-«~----~--~--..,.-.,-+-

",Report U. S.Fish Commission, 1880,p.414; 1881, pp;221"'227;
t Bulletin of the U. S. Fish Commlssion for 1889,p. 320.
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OODFISH BALLS, ETO-.

In 1878 the preparation of codfish balls wasbeguu bya Boston canner. This
product consists of codfish and potatoes cooked with beef tallow, with the addition
of a small quantity of saltpeter, the whole being hermetically sealed in tin cans. The
usual method of preparation is as follows: For 100 pounds of salt codfish, 125 pounds of
potatoes, 10 pounds of raw onions, and 13 pounds of pure beef tallow are required The
fish are soaked in tepid water to remove the salt and then reduced to.a pulp; the pota
toes are boiled, skinned, and mashed; and these ingredients are warmed and mixed
thoroughly with the chopped raw onions and beef tallow, adding 6 pounds of saltpeter
and Gounces Ofpepper or other suitable flavoring condiments. While the ingredients
are being mixed they are chopped as fine as practicable by machinery. The warm
mixture is then placed in 1,2, or 3 pound tin cans and sealed. The cans and contents
are boiled at a very high temperature for 2 or 3 hours. On cooling and labeling the
product is ready for market. In 1879, 11,000 cases, equivalent to 264,000 two-pound

.caus, were prepared by Boston canners, the value of which was $38,500. The present
annual output is somewhat less, owing to the illcreased popularity of boneless codfish.

A.mong numerous other fishery products preserved in cans are clam chowder, fish
chowder, Finnan haddie, smoked lake trout, smoked pike, smoked earp, caviar, etc,

The following summary shows some of the varieties of canned fishery products
on the New York market and the average wholesale price in 1898:

I
-"

Prico I PrleeDesignation. per Deaignatlon. per
dozen. ,dozen.

Carp. aiJv81't smoked, one· pound caUR. _____ ...... $2.50 Lobsters:
Caviar: One-pound cans, tall ....................... $2.70

~ua~ter.pound cans ............ u ............. ' • 1. 85 Half-pound caliS, /lat .......•..... , ....... , 1. 70
alf-pouud cans ........................ ·. 3.15 Onc'v,0llnd cans, tlat....................... 3.15

One-pound caus ........................ -" 5.10 Pick ed, one-ponnd cans ..•••.. _........... 2.20
Two.pound callS .......................... 9.20 Pickled, two-pound caus ....•...•.•...•... 3.45
One-elghth-kllo. eans ...................... 2.10 MllOkerel:
~uarter.kilo. caus ......................... 3.90 Genuine, oue-pound cans. _.............. -.. .• 1.15
I alf-kilo.OIlllS ............................ 7.00 ((Rerring: mackerel," one-pouud cans ..... .70

Clams: Sousod, throe-quarter-pound cans...... ~.. 1. 10
Eastern, soft-ahell, one-pound caus _".......... .90 Mustard, three-quarter pound eaua ........ 1. 05
Bastern, soft-shell, two-pound Cans.•....•. 1. 45 Oysters, standard, one-pound cans ............. .70
Llttle-neck, hnrd-shell, one-pound cans..•. 1.00 O.vsters, standard, two-pound cans ............ 1.30
Little-neck, hard-shelltwo.pound cans ... 1.90 Pickerel, smoked, one-pound eana. ............ 2.50

Clam chowder, two-pound cans.............. •• 1.50 Salmon:
Clam chowder, tbree·sound cans.••......••.•. 2.00 Columbia River, half-pound cans, tlat ...... .80
Clam juice, two-poun cnns ......... " .. _... , . 1. 35 Columbia River. one-pound cans, /lat ...... 1. 45
Co,ltlsh balls, two.pound cans .•.•••........... 1.30 Oolumbia.River.one-pouud cans, tall . ....• 1.40
Crab meal, one-pound cans .................... 1. 75

I
Alaska, red, one-pound calla ..... _...... _.._•. 1.15

Crab meat, two·pound cans .....••..•...•....•. 2.75 Alaska, medium, one-pound calls .......... 1.10
Crabs, deviled, ollo'Kound eaus .....••...•...•. 2.25 Alaska, pink, one-pound cans ............. .90
Crab soup, importe .nne-pound cans .......... 3.50 I Alaska, sockeye, oue-nounrt eUIJH, talL ......... 1.15
Crab soup, imported, two-pound eana .••...... 0.50 . Alask", sockeye, one-pound cans, tlat •••.. 1.20
Eels, in jelly, one·pound cans.................. 1. 60 Sardels: .

I Eels, in jelly, two-pouud cans .................. 2.62 Half-pound cans ........................... 2.00
I Eels, injelly, flve-pound cans ................. 6.25 One-pound cans ........................... 3.75

Bels, Hamburg, one-peund cans ............... 2,25 Shrimp,oue,pouud CIIUS ....................... 1. 75
Eels, Hamburg, two-pound cans.•••.•... ·· .... 3.20 Stu"l:eon:
Eels, Hamburg, flve-pound cans..••.••..•..... 7.50 Ickled.une-pound CllDS................... 1.90
Eel soup, imported, one-pound cans .... _....-.. __ 3.25 Smoked, one-pound cans ................... 2.20
Eel soup, imported, two-pound cans........... 0.00 'I'errapin moat, one-pound eans ............ , •. 8.00
Finnan haddie, one-pound cans..•.•...••••.••. 1.05
Finnan huddle, Scotch, one.pound cans.•....•. 1.75 Prtoe per
,Green·turtle meat, one-ponnd cans ............ 10.00 Sal'dinCR ~ 100 tins.
Green·turtle soup, one-pound cans ..........~. 8.00 Oils, domestic st'l\ndafll, quarters .......... $2.85
Herring: Oils, domeatie extra, quarters ............. 3.25

Domestic, frcsh, one-pound cans ........... . 95 Oils, Imported, quarters ................... 0.25
Domestic, bloater.one-pound caus ......... 1.10 Oils, choice, quarters ...................... 0.00
Scotch, fresh, one-pound cans .............. 1. 40 Oils, domestic atandard, halves ............ 4.70
Scotch, kippered, one-pound cans .......... 1.50 Mustard~,quarters, small ................. 2.75
Scotch, in tomato sauce, one-pound cuus ... 1. 40 Mustards, quarters, extralllrge ........... 3.00
Yarmouth bloaters........................ 2.25 Mustards, three-quarters.................. 5.25
Blsrnnrk, threo-pound cans ................ 2.75 Spioell, ~artor8..............,' ............ s.as
K!eler sprotten, It-ponUll ca."s ............ 0.00 Spiced, t ree-quarters ..................... 5.20
KleIer sprctten, t roe-penn...cans ..••..•.. 10.00 In tomatoeauec. quartors ................. 3.25

Lake trout, smoked, one-pound cans ••.•••.•.. 2.50 Norway smoked, quarters................. 8.50
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PREPARATION OF FISH EGGS FOR FOOD.
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The roes or eggs of fish are among the most valuable of the miscellaneous food
products of the fisheries. The most important are the roes of the sturgeon, mullet,
herring, shad, whitefish, cod, and haddock. Some of these eggs are sold to the con
sumers while fresh, especially the eggs of shad, river herring, whitefish, and haddock.
In pickling sea herring the roes are usually left in the fish and no special treatment
is applied to them. The eggs of the sturgeon, mullet, and of a few other species are
nearly always removed from the fish and separately prepared, and it is to tho treat
ment of these that the present chapter more particularly relates. Sturgeon eggs are
salted in brine and sold under the name caviar, the domestic product approximating
300,000 pounds annually, worth $225,000. Mullet roes are dry-salted or pickled in
brine all along the United States coast from North Carolina to Florida. The Indians
of the Northwest coast dry considerable quantities of roe from various species of fish,
the product being stored for winter use, when it is pounded between two stones,
immersed in water, and beaten with wooden spoons into a creamy consistency, or it is
boiled with sorrel and different dried berries and molded in wooden frames into cakes
about 12 inches square and 1 inch thick.

OAVIAR.

Caviar is made from the eggs of sturg-eon or similar species of fish, which are
suitably salted and held ill tight packages in briue. It is the most costly food product
obtained in the United States fisheries, and while highly relished by many persons, a
liking for it must usually be acquired. For many years the manufacture of caviar
was monopolized by the Russians, most of it being prepared on the Volga River and
Caspian Sea, where large quantities are even now annually put up, the trade centering
at Astrakhan. The product in Russia amounts to about 8,000,000 pounds annually,
and it is in great demand in Europe, especially in those countries bordering the eastern
half of the Mediterranean.

'I'he abundance of sturgeon in the United States led to the preparation of caviar
on the Hudson River about 1850, and three years later on the Delaware River, It
was prepared at Sandusky, Ohio, first in 1855, and soon afterwards its manufacture
was begun at other points on the Great Lakes and the various rivers on the Atlantic
coast; in 1885 its preparation extended to the Columbia River on the Pacific coast, and
subsequently to Lake of the Woods. An acquaintance with its peculiar process of
manufacture became of considerable value, sums ranging from $100 to $500 being
frequently paid for instrnctions in the secret method. At present, on account of the
high. price at which the article sells-from 50 to 90 cents per pound-every locality in
America ill which sturgeons abound is vigorously fished, and on the Delaware Riv~r

female sturgeons with ovaries in suitable condition sell ordinarily for $10 each, and
as high as $60 worth of' products has been made from oue fish.
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The best caviar made in the United States is from the eggs of the lake stnrgeon
(Acipenser rubicundus), these being larger than those of the common species (A. sturio).
The latter is the sole source of caviar prodneed on the Atlantic coast, the short-nosed
species (A. brevirostris) not being found in sufficient quantities for this purpose. The
lake caviar sold in 1898 for about 80 cents per pound, whereas the Delaware product
sold for 60 cents, and the Southern Atlantic for 50 cents per pound.

The caviar prepared on tbe Pacific coast is fnom the A. transmontanus, and sells
usually for 40 cents per pound. During the past three or fonr years the eggs of
the shovel-nose sturgeon (A. scaphirhynchus) have been used to a small extent for
making caviar, most of this product coming from the Mississippi River, especially in
the vicinity of Memphis. 'I'his caviar is not choice and usually sells for about 30 cents
per pound, :01' half that of Delaware caviar.

The increasing scarcity of sturgeon and the high price of caviar have led to many
attempts at finding a substitute for sturgeon eggs, but so far witb very little success.
The eggs of horseshoe crabs (Limulus polyphemus) have been used, but theyare small,
and become hard and tasteless when salted. Garfish eggs have also been tried, and
while of good size, they are without flavor and have a disagreeable and evenrepulsive
odor. The most successful substitute yet found is shad eggs, which have been prepared'
in identically the same manner as those of sturgeon and mixed with tbe latter. The
resulting product sells for a lower price than caviar made entirely from sturgeon eggs,
butthe decreased value is more tbancounterbalanced by the increased quantity.

Tbe product of caviar in the United States amounted in 1898 to about 2,800 kegs
of 125 to 160 pounds each. Of these, 400 kegs were of tbe large-grain variety from
the Great Lakes, Lake of the Woods, Lake Winnipeg, etc.; 100 kegs from. Columbia
.and Fraser rivers; 200 kegs, of small grain, from the Sonth Atlantic coast, -and the
remaining 2,100 kegs, of the medium-grainvariety, from the Delaware, soutb coast
of Long Island, and other waters of tbe Middle States. .About 500 kegs were consumed
in this country, the remaining 2,300 being exported to Europe.

Small quantities of caviar are imported into this conntry annually, tbe supplies
coming from tbe Volga and tbe Elbe, The wholesale price in New York varies from
80 cents to $4 per pound,depending on the quality of the grain and the extent to
which it has been salted. The higher-priced varieties are very lightly salted and
must be kept at a low temperature.

The equipment for making caviar is simple and inexpensive, consisting, in addition
to the floats, slaughter-bouse, etc., necessary for handling sturgeon meat, of several
sieves with wire meshes, a few large-sized buckets, tubs, and a number of tight kegs
for holding the product. . The first step in the process is to remove the roe from the
sturgeon; which should be done as soon as practicable after the fish is caught. The
sturgeon is turned on its back or side, a gash is cut from the neck to the vent, and the
eggs are removed. Oare must be taken to avoid bringing tbe eggs in contact with fresh
water, since it softens them and breaks the shells. The quantity of roe removed from
each fish varies -eonsideeably. The Delaware sturgeon yield from 6 to 12 gallons,
including the Investing membranes of the ovaries and tbe supporting tissues, the latter
being only a veFy small part of the organ, so that there is but little waste from this
source. The Oolumbia River sturgeon yield.nearly as much as the Delaware sturgeon,
but those froin the Great Lakes average only 2 or 3 gallons.

The masses of eggs and membranous tissue are at once placed upon a wire sieve,
the meshes of which are just large enough for the eggs to pass through as the masses:
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are rubbed back and forth by the workman's hand. .A. tub, can, or box is placed under
the sieve to receive the eggs as they pass through. It is convenient, where much
caviar is prepared, to fi.t the sieve over a zinc-lined trough, about 18 inches deep, 2 feet
wide, and 4 feet long, with its bottom sloping toone end, where an outlet is arranged. ,
As the eggs are gently pressed by the hand and worked back and forth across the
meshes, they become separated from the membranous tissue and from each other and
fallinto the receptacle, whence they are removed and placed in clean half-barrel tubs.

In the tubs the eggs are at once mixed with a compound of Liineburg salt, 100
. pounds of eggs requiring 13 pounds of Ltlneburg salt, to which' is added 1 pound

of !'preservaline," a proprietary composition of certain antiseptics, such as boracic
acid, salicylic acid, etc. The Liineburg salt costs about $4 per cask of 300 pounds,
and the preservaline costs about $19 per 100 pounds. The preservaliue has been
in use for about twelve years, and since it gives satisfaction and costs only a
trifle compared with the value of the caviar, no disposition exists to experiment
with asubstttute, The mixing of the eggs with the salt is accomplished by gently
stirring the mass by hand for a few minutes. The immediate effect of the salt is to
cut the slime or glutinous coating from the eggs and to dry the mass, but very
soon its strong affinity for moisture causes it to extract the watery constituents

. of the eggs, and in 10 or 15 minutes a very copious brine is formed, and upon its
surface a frothy substance collects. This is skimmed off and the eggs placed in
sieves of· a finer mesh, about 8 or 10 pounds of eggs in each sieve. For convenience
in draining, these sieves IUay be placed on a sloping plank, with strips nailed on each
edge to elevate them, orin some houses they are placed/ove» an opening in the floor.
The draining must be thorough, and requires from 12 to zu hours.

The process is now complete and the caviar is at once placed in small, clean oaken
kegs, which have been thoroughly steamed, with capacity for holding from 125 to 160
pounds. The kegs cost about $1 each, being made of red or white oak or Norway or
Oregon pine. The Delaware kegs hold about 125 or 130 pounds, those used on the
Great Lakes about ),60 pounds, and those on the Oolumbia River about 145 or 150
pounds. The kegs when filled with caviar should be kept in a cool but not freezing
temperature and be allowed to stand for a considerable time, in order.that the gas
may escape. During this time the caviar settles several inches and the keg should
be again filled before being headed up.

Experience is essential to the preparation of a high grade of caviar, as the extent
of the salting, draining, eto., depends onthe condition of the eggs, the temperature,
and the state of the weather. It is usually customary to keep light and dark varieties
of roe separate,since mixing .the two gives a speckled appearance to the product. In
storage the caviar should be held at a low temperature, 380 to 40° F. being found most
satisfactory, and under favorable conditions it may be kept for several years;

The principal market for caviar in kegs is New York City. There are numerous
buyers at variou'siishery points on the coast and in the interior, who collect the output
of the smaller manufacturers and ship it to New York dealers, who export the greater
part of it to Germany. Occasionally a manufacturer on the Delaware may ship his
product to Germany direct, but more frequently it passes through the hands of New
York dealers. .. . .

Gavial' is packed in kegs for the wholesale market, and is never handled in any
other form of packl:\,ge by the, original producer, but a keg holding more than a ens
tomer usually desires, "the large dealers prepare it in hermetically sealed tin cans for
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retail trade. When prepared in this manner it is sometimes subjected to a process
different from that employed for packing it in kegs.

In 1875 Max Ams, an extensive dealer' in fishery prodnets in New York, devised
and patented * a process, which is as follows:

After the eggs have been sieved and salted in the usual manner, except that preservaline is not
generally used, they are placed in tin cans, which are immediately soldered and then exposed to water
in a gentle heat, which is very gradually increased to not less than 1400 nor more than 2000 F. The
can is then vented and. immediately reclosed to retain the caviar in an air-tight package. By this
process the salt mixed with the eggs will be combined with the extraneous matter sufficiently to protect
it against decomposition and to constitute a protective 'covering for the eggs. .If the temperature be
less than 140°, this effect would not be obtained and decomposition would probably ensue; and if the
heat exceeds 200°, the essential oils would evaporate and the eggs be left dry, brittle, and tasteless.

The usual size of cans for the retail trade in this country is ! pound, ~ pound,
1 pound, and 2 pounds. The price received for! pound cans is about $1.85 per dozen,
and for I-pound cans $5.10 per dozen. Other sizes sell at proportionate rates.

A very choice product of caviar, which, however, seems to be little known in this
country, is the freshly salted eggs. The fresh eggs on removal from the fish are at
once mixed with a small quantity of salt and served in that condition within 2 or 3
hours. This makes a delightful dish, quite superior to the usual caviar of commerce..
In order to obtaiu the article in Moscow and St. Petersburg, the living sturgeon are
transported from the Volga in tank cars, so that the eggs may be had perfectly fresh.

A special method of preparing caviar was patented in this country in 1851,t which
does not appear, however, to have ever been employed to any great extent. This
process is as follows: .

The roe, being removed from the fish, are squeezed geutly by hand in order to remove the individual
-ova from the membranes by which they arc covered. Sprinkle a small quantity of fine salt in a clean
tub and place in the tub a layer of ova and a layer of salt, to the extent of 100 pounds of roe and about
5 pounds of salt. When it has remained about 6 hours, pour 6 quarts of. strong brine-pickle over the
mixture. After 12 hours a like quantity of pickle is again poured over. In from 30 to 50 hours,
according to the state of the weather, the ova will rise or float on the pickle, while certain refuse
matter will settle to the bottom of the tub, the extraneous matter being separated from the ova by a
process similar to fermentation. The ova are theu spread about half an inch thick on sheets, and are
exposed to the air from 20 to 40 hours, being turned over in the sheets in the meantime 4 or 5 times
a day. When dry, mix with it about 2 ounces of black pepper and 3 pints of oil.extracted from the
liver 01' milt of the male sturgeon, the purpose of the oil being to restore to the roe the sturgeon flavor
removed by the salting process. Let it stand for 10 or 12 days and then pack in kegs for market.

RUSSIAN METHODS OF PREPARING CAVIAR.

Large quantities of caviar are manufactured in Russia, especially in the vicinity
of the Caspian Sea, not only from the eggs of sturgeon but of various other species.
Of the sturgeon caviar two kinds are prepared, (1) fresh or grained, and (2) hard or
pressed caviar; the former is more valuable thau the latter, selling at Astrakhan from
$21 to $25 per pood (36.112 pounds), while pressed caviar sells at $15 to $17 per pood.
The method of preparing each kind is as tollowsrt

In preparing by either method the roe of the sturgeon is spread on a net stretched on a wooden
frame and with narrow meshes forming a sieve. The grains are passed through the meshes by slightly
pressing the whole mass with the hand till nothing rem~ins on the sieve but the cellular tissue, the

"Letters Patent No. 169668, November 9,1875. t See Letters Patent No.7895, January 7, 1851.
t See Notice sur Ies Pechcriee et Ill. Chasse aux Phoques dans Ill. Mer Blanche, I'Ocean Glacial et 10.

Mer Caspienne. Par Alexandre Schultz, St.-P6tersbourg, 1873. Also Rapport sur les Expositions
Internationalee de Peehe, par J.-L. Soubeiran. Paris. 1871.
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fat, and the muscle, the grains falling into a wooden receptacle placed underneath. If grained caviar
is to be made, the roe is sprinkled with very clean and fine salt, 'and the whole mass is stirred with a
wooden fork having eight or ten prongs. The quantity of salt required varies, according to the
season, from 6 to 15 pounds per 100 pounds of roe; more salt being required in warm than in cold
weather. It is desirable that as little salt be used as is absolutely necessary for preserving the caviar.
The roe mixed with salt first presents the appearance of dough when stirred, but when each grain
has been impregnated with salt the whole mass swells, and in stirring a slight noise is perceptible like
that produced by stirring grains of corn. This noise illa sign that the process is completed. The caviar
is packed in casks made of linden wood, as this imparts no !lisagrceable flavor to the contents.

For manufacturing pressed caviar a tub half filled with brine is placed under the sieve, t-he
strength of the brine varying with the temperature and the season. To impregnate the grains evenly
with brine the whole mass is stirred with a wooden fork, always turning it from the same side. This is
oontinued for 10 minutes in summer and about half that long in winter. Then the roe is removed
with fine sieves and, after the brine has drained therefrom, it is put in receptacles made of the bark
of the linden, 3 poods (108 pounds) to each sack, each of which is placed under compression to remove
all the brine from the roe and to transform it to a solid mass, remaining under compression for about
6 days. During the pressing many grains are crushed and a portion of their contents flows out with
th-e brine, the loss in weight amounting to about 30 per cent. The pressed caviar is then removed
from the sacks and packed in casks contuintng .usually 30 poods-(1,080 pounds) each, the inside of
whioh is covered with "napkin linen," this being the reason why the oaviar is frequently called
oavim'ala eeroieite (napkin caviar), The finest quality of presaed eaviaJ;, that which has been least
salted and pressed, is packed in straight linen bags of cyltndrlonl shape, and is called cavia,' a8ao
(sack caviar). Caviar is also shipped in hermetically sealed tin cans.

Mr. Schultz states:
The fatness of the roe depends on the quality of the fish and the season when it is caught. The

fattest is that made from .the roe of sturgeon caught in the Caspian between July 8 and August, 15.
This roe is left only a few hours in the brine aud then taken out and packed, without being pressed,
in casks holding from 5 to 10 poods (180 to 360 pounds) each. If the fish has been dead so long that
the roes are somewhat spoiled, the roes and ovaries are placed in the brine nntil they are thoroughly
impregnated with salt and then pressed and packed iularge casks containing about 1,000 pounds.
This is sold at a very low price, from 5 to 8 cents per pound, wholesale.

The choicest caviar in the Russian trade is from the roe of the belouga (Acipen
ser huso), the eggs being large and of good appearance; but for the bulk of caviar the
roe of the common sturgeon (A. guldenstiidtii) and of the sevriouga (A. stellatus) is used'.
Choice caviar is made from the eggs of the steriad (A. rut/tenus), which, however, does
not enter into commerce, being used by the fishermen and their neighbors.

The eggs of the bream (Abramis brama), of the perch (Lucioperca sandra), and
of the "vobla" or chub (Leuciscus rutilus) are also used for making a form of caviar,
which flnds a market principally in Oonstantinople and Greece. Merchants from
Greece visit the fishing establishments near Astrakhan, purchase the fresh eggs, and
have the caviar prepared under their own supervision in a manner quite similar to
the salting of mullet roes in the United States. The roe bags with the eggs therein
are carefully removed and mixed with dry salt in bulk. After sufficient salting the mass
is placed between boards weighted down by heavy stones, and after remaining thus for
a month is shipped in casks. In the retail trade it is usually cut into disk-like slices and
is much sought after in Greece. From 500,000 to 700,000 pounds of the caviar from
perch eggs are prepared every year in Kuban. During recent years the Greek Island.
ers have prepared large quantities of roes from the above-named species of fish.

Day states· that the roe of carp (Oyprinus carpio) is made into caviar by Jews in
Italy aud Eastern Europe, as by their regulations they may not eat caviar made of
sturgeon, that fish being destitute of scales.

~ The Fishes of Great Britain and Ireland, by Franeis Day, vol, II, p, 162.
F, C. B., 1898-35
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The fishermen of the Dardanelles prepare a kind of cheese from the roe of several
species of fish by drying it in the air and then pressing it. By dipping it in melted
wax, a crust is' formed over it which prevents its being affected by the air. Inside
this crust the roe undergoes a sort of fermentation, giving it so piquant a flavor that
one can eat but little of it at a time. It is said to taste like a mixture of fine sardines,
caviar, and old cheese. Before it is eaten, the crust of wax is taken off, and if it has
become moldy, which frequently happens, it is soaked in strong vinegar."

In Germany a form of caviar is made from the eggs of the pike, in the following
manner. The fresh eggs on removal from the fish are rinsed in cold water and rubbed
through a coarse sieve to separate them from the membranous tissues enveloping
them. On completion of this, they are rinsed two or three times and are placed in a
finer-meshed sieve to drain. Next, they are well mixed with fine salt and flavoring
ingredients, there being added to each 100 pounds of eggs about 3~ pounds of fine salt,
2~ ouuces of citric acid, and a small quantity of lemon oil. After being thoroughly
mixed with these ingredients the eggs are put in a cool place, and after remaining
undisturbed for eight days the jars or tubs containing them are tightly sealed.

MULLET ROES.

Mullet roes are considered great delicacies in nearly all countries in which this
fish abounds, and large quantities are prepared along the southerncoast of the United
States and in countries bordering the Mediterranean. At maturity, which occurs in
September and October, the roe of the Southern Atlantic mullet is from 5 to 8 inches
long and 1~ t02~ inches in diameter. These are saved in nearly all the mullet fisheries
of the United States, and are sold either fresh or dried, abont 300,000 pounds, worth

.$20,000, being salted annually on the west coast of Florida. .
Dried mullet roes are prepared along the southern coast from North Oarolina to

Florida, inclusive, in a manner quite similar to the drying of mullet. The roes utilized
are from the matured females which have not begun spawning, for as the spawning
time approaches the eggs soften and burst the surrounding membranes or roe bags,
when they are useless for salting or drying. Nothing but firm roes shonld be used
for salting, and soft roes, roes from fish which have been caught some hours, as well
as roes from roe bags half emptied should, if used at all, be salted separately.

Iu removiug them care should be taken to avoid breaking the roe bags or injuriug
or bruising the eggs, but they should be free from portions of the surrounding viscera.
If the' tubs in which the roes are gathered have holes through which the water can
run off, some salt is saved ana a better product is secured, the water making the roes
soft and less liable to keep. The roes still in the roe bags are then placed in boxes or
barrels with salt sprinkled among them, or in some eases they are placed in brine,

.where they remain for ten or twelve hours, but the former method is preferred. An
excess of salting must be avoided, since it causes the egg-sacs to break and the eggs
are ruined on exposure to the sun and to pressure, or they become dark and brittle.
If properly treated a good article can be made of roes that have become somewhat
soft by salting it immediately on removal from the fish, by using more salt than for the
firm roe, or by resalting it. Medium grain salt is preferred for salting. Coarse salt
should be avoided, since it is liable to become imbedded in the roe membrane and give

~ Norsk Fiskeritidende, vol. v, No.2, Bergen, April, 1886.
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it a burnt look. About 1 peck of Turks Island or Liverpool salt to i60 pounds of eggs
usually gives the best results. I

On removal from the salt the roes are spread out on boards. and exposed to the
sun for about one week, being taken in at night to prevent the moisture and dews
from falling on them, and every morning they are turned over to thoroughly aid in
drying them. Care must be taken to prevent them from becoming wet after the
drying has begun, and upon the first indication of a rain they should be placed under
shelter. Sometimes after one day's exposure other boards are laid on top of the roes
so as to slightly compress them. When properly cured, they are 4 to 8 inches long, 2
to 4 inches wide, and one-half to two-thirds of an inch thick, and vary in color from a
yellowish brown to dark red, according to the freshness of the roe, carefulness of hand
ling, degree of saltness, and length of drying. The roes are then sent en masse to
market in baskets, boxes, or the like, and sold frOID40 to 60 cents per dozen, according
to the size and carefulness in curing.

In the West Indies and in many countries bordering on the Mediterranean Sea,
mullet roes are prepared by methods similar to those employed in this country. In
Greece almost the same process is used, except that when dried the roes are generally
dipped in melted beeswax. Those obtained from Tunis are very highly esteemed,
about 150,000 being sold in Italy each year at about 20 cents each.

Mr. Day states:

In Italy, the hard roo of mullet is converted into cakes termed bolargo or bolargo, whioh are
prepared by washing and sprinkling with salt and pressing between two boards. 'I'his may be
smoked or sun-dried and is considered a good appetizer to promote thirst. But in India the same
article is somewhat similarly treated and considered excellent for curries.

Readers of Pepys will recall the eating of bolargo in England, as the gossip says:

Sir W. Penn came out in his shirt on to his leads and there we stayed talking and singing and
eating bolargo, bread and butter till twelve at night, it being moonshine, and so to bed very nearly
fuddled.

SA.LTED SHA.D ROES.

A small quantity of shad roes are brine-salted in North Oarolina, Virginia, and
Maryland each year, these being so prepared only when the state of the fresh-fish
market or the transportation facilities makes it necessary to pickle the female fish.
The roes are removed from the fish in dressing the latter, care being taken not tocut
or injure the roe bags. .As soon as practicable thereafter they are washed by stirring
them with the hands in tubs of water, and are then placed in tubs of strong brine with
dry Liverpool salt sprinkled among them and at the top. Every 12 hours during the
ensuing 5 days the roes are gently stirred to separate them from each other and to have
them uniformly salted. The sixth day they are removed from the pickle, drained, and
placed in suitable packages, with dry Turks Island salt sprinkled at the bottom, through
the roes, and at the top. The package should then be filled with strong brine made
of Liverpool salt. A variety of packages are used, the most convenientbeing 20·pound
kits, which when filled with salted roes sell usually for abou~ $2 each•.

EGGS OF OOD, HADDOOK, ETO.

It is somewhat remarkable that the roes of cod, haddock, and other ground fish
are not more extensively used for commercial purposes iu this couutry. A large trade
exists in cod roes in Norway, the eggs being salted and shipped to France to be used
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as a bait in the sardine fishery. About fifteen years ago a small trade developed in
exporting cod roes from this country for use in the same fisheries. The price received
was about $2.75 per barrel net, and the price usually paid in France is about 50 francs
per barrel. In 1879-80, 3,200 barrels of cod and pollock roe were salted at Gloucester
and shipped to France via New York, but on account of discriminative duties these
shipments were soon abandoned. An attempt has been made to introduce cod roe as
a bait in the Eastport sardine fishery, but without success.

The only roe now saved in the New England fisheries is that of the haddock,
which is brought ashore fresh, especially by the shore vessels, the proceeds from the
sale usually going to the cook or to the crew. It is taken principally in the spring,
from 35 to 75 pounds being secured for each 1,000 pounds of dressed fish. It is sold at
prices ranging from 25 cents to $2.25 per 'bucket of 25 pounds, and the annual product
is about 600,000 pounds, for which the fishermen receive $14,000. It is purchased by
consumers while fresh, and does not receive any special method of preservation..

The possibilities for utilizing a part of- the roe now wasted in our New England
, fisheries furnish sufficient reason for incorporating herein the following description of

the methods of making cod caviar in Norway:
For the preparation of cod caviar the Norwegians use the whole ovaries of the cod

which are salted in barrels, and mostly in the Lofoden winter fisheries. The roe must
be salted whole without injuring or breaking the enveloping membrane, and must not
be salted too much, just sufficient to impart a nice orange-red color. When the salted
ovaries are removed from the barrels they are first thoroughly washed several times
in fresh water, and then hung on wires or ropes in the open air, but protected from too
strong sunshine.' After they have dried about 24 hours they are taken down for smok
ing. For this purpose they are hung in the same way in the smoking-house on sticks
or rods or put on frames covered with old nets or wirework and cold-smoked for two
or three days, or until they become of a dark-brown color. After smoking, the envel
oping membrane or skin of each roe sack is torn and removed, and the eggs packed
in good, tight barrels, which are then tightly closed and placed in a normally cool
place for a month or six weeks. At the end of that period the eggs begin to ferment
somewhat, which may be detected by the swelling of the barrel. It is well not to
wait too long, but to examine the barrels every week or so, and as soon as fermenta
tion has begun a sufficient quantity of salt should be put into the roe, to prevent the
product from spoiling.

By the fermentation the roe receives a slight acid flavor and a taste resembling
that of fermenting beer or wine, and this fermentation must be stopped-by adding salt
at a definite point, which is to be learned by experience only. The salt used to stop
the fermentation must be of the very best' quality, and if the roe seems to be dry
a little good French olive oil is added to moisten the product. After the roe has been
thoroughly mixed with the salt it is put in 1-pound glass bottles that are sealed with
cork stoppers.
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Various methods have been introduced for preparing extracts of the alimentary
principles of marine products, especially of those that are otherwise wasted. In
:N orway and other countries of northern Europe a number of preparations in the
nature of pastes or extracts arc.made from fish. A well-known instance is the fish
meal of Norway, which is composed of the flesh of fish reduced to powder, in which
all of the nourishing materials are concentrated and condensed, with the addition of
certain other substances. It is claimed that it contains 4 times as much nutritious
matter as beef, and 16 times as much as milk or rye bread. On the coast of Oochin
China, large quantities or" a fish paste are prepared from the shrimp and small fish
inhabiting the inshore waters. It is stated that this sauce is brought to perfection by
being bnried in the earth for several years. About $500,000 worth is consumed in the
French provinces alone.

EXTRACTS OF FISH.

Following the idea of Baron von Liebig in preparing the well-known article of
commerce known as "extract of meat,", several attempts have been made to prepare
a similar article from fish. In the case of meats, the substances soluble in water are
extracted from the tissues, and the albumens are then coagnlated by the aid of heat
or by the addition of dilute acid. The fluid remaining after the coagulated albumen
has been skimmed off consists of the extractives and the salts soluble in water, and
this is evaporated down to a semifluid condition, in which it is placed on the market.

In 1876, Stephen L. Goodale, for many years secretary of the Maine Board of
Agricultnre, introduced a method of preparing a food extract from fish, especially
applicable in connection with the use of menhaden for oil and fertilizer. His process,
as improved in 1880 and covered by Letters Patent No. 2~8586, dated October 25,
1881, waa as follows:

Clean the fish and boil for a short time to coagulate the albumen contained in the muscle juices.
Separate the liquid from the solid matter by drainage and pressure and allow the liquid to stand In
a suitable vessel until any oil which may have passed over in the liquid has risen to the surface
and been removed. The liquid is then aerated at the highest practieable temperature, either by intro
ducing a current of heated air or of heated steam, or by ebullition with free access of air, when a
substance causiug turbidity is precipitated, the complete precipitation being ascertained by examining
samples taken out from time to time in a glass tube or heater. If gelatine be present in tho liquid,
which is the case if skins and bones are not excluded in cleaning the fish, the precipitate will be finer
and slower in falling than if muscular flesh alone were used. The liquor will also attain a somewhat
darker color, resembling that of light wine, and be reduced in bulk by the further concentration inci
dent to the means used to effect precipitation. When the precipitation is completed the precipitate
should be removed from the liquid either by drawing off or by filtration in any convenient manner.
The 'clear liquid thus obtained is evaporated, as is customary in making meat extracts, the evapora
tion to be continued until the desired consistency has been reached, which is usually about that of
honey. The product may be put up in cans, bottles, or other closed vessels.
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The inventor states that a barrel of menhaden yields about 3 pounds of the
extract, that the article compares favorably with Liebig's extract of beef and retains
its flavor under any ordinary condition of temperature or climate, While it has never
beeu prepared for the general market, it seems not improbable that it might have a
considerable patronage if properly introduced.

A somewhat similar process was invented" in 1882 by Carl Adolph Sahlstrom, of
Jonkoping, Sweden, for producing a nutritions extract from the flesh of the shark,
whale, seal, and other sea animals. This process was as follows:

The raw material is out up into as small pieees as possible by mechanical means and is placed in
a vat provided with stirring apparatus. A quantity of clean water, free from lime, is boiled and
cooled down to from 6° to 15° C., and to this is added so much dissolved hypermanganio alkali as
will impart to the water a light-red color (say from 1 to 10 grams for every 100 liters of water)
and from 20 to 100 grams of water of ammonia. Sufficient of this liquor is added to the finely cut
raw material to give thereto the cousistence of thin gruel, and the stirring apparatus'Is then set to
work. After a period of from 10 t9 30 minutes the mass is removed from the vat and is placed in a
centrifugal apparatus for the purpose of separating the liquor, which carries the fat with it. The inner
part of the oentrifugal apparatus is preferably covered with cloth. When all the fluid is separated
the mass is again soaked in fresh liquor and passed through the centrifugal apparatus, and this is
done as often as may be necessary to remove all the fat. All the fluid 'obtaiued is mixed together and
left to stand ill a deep tank for a period varying accordingto the temperature and until complete
separation takes place. The fat and oil rise to the top of the liquid and are removed for further
treatment. The oil is separated for special treatment. The solid mass remaining in the centrifngal
machine is also reserved for further treatment. The fluid thus obtained, free from any particle of fat,
is then mixed with 1 to 10 grams of common salt to each 100 liters of the fluid, is boiled as quickly as
possible until the albumen coagulates, aud is then filtered. The clear fluid is evaporated in vacuo or
otherwise till it attains the consistenoe of treacle. It is then poured into a shallow vessel, which can
be heated by steam. From 0.1 to 8 per cent of sugar is then added, for the purpose of preserving the
extract and of imparting a taste thereto similar to that of Liebig's extract of meat. The extract is
heated to a temperature of 100° C., and kept constantly stirred until the desired consistence is
attained. Veg"tab1es or extracts thereof, or any other flavoring matter, or flour or other material
for imparting a higher nutritive power or to give solidity, may be added at pleasure.

A factory was established at Aberdeen, Scotland, in 1885, under the superinten
dence of Sahlstrom, in which quantities of the extract were prepared from whale
flesh. It was reported that the product possessed no flavor of the crude flesh what
ever, and was quite similar to that prepared from ox flesh. It does not appear that
anything is done in this line at present.

In a discussion of extracts of fish, published in 1885, Prof. William Stirling, of
Owens College and Victoria University, Manchester, states:

The Normal Company, under the superintendence of Mr. Sahlstrom, has recently established a
factory in Aberdeen, and has manufactured large quantities of a similar extract from Whale flesh.
This extract presents all the characters of an extract made from the flesh of the ox. Such an extract
forms an excellent basis for a soup, having all the flavor of an extract of ox flesh. But extracts of
fish can be made in a similar way, the product being, as far as sensible characters are concerned,
Indiatinguishable from that of ox flesh. These are points of difference depending on the slightly
different chemical composition of fish and flesh; for, even in the same animal, there is a difference in
the chemical composition of individual muscles. Such fish extracts have 110 flavor of fish whatever,
and possess all the aromatic flavor of meat extract, and I understand that they can be made much
more cheaply than extract of meat. At a certain point in the process of extraction all the fishy
flavor disappears. As a general rule, these -extraots are made by boiling a watery extract of the fish
muscles, after acidnlation and precipitation of the proteide or albumins, in an open vessel with a
double jacket, so that steam can be admitted between the layers of the jacket, and thus keep up

~ Letters Patent No. 353822, dated December 7, 1886.
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ebullition. Such extracts will keep for a very long time, and they nrc available for all the purposes
for which meat extract is available. The question has still to be tested dietetically whether such
extracts are in any way superior to those of meat. In any case they are quite equal to meat extracts
in stimulating and restorative properties.

Such extracts, however, can also be made from other marine animals, e. g., crabs and shellfish
generally. In these cases the extract is so made that it retains the flavor of the crab or shellfish.
Thus there may be manufactured on the spot a large amount of extract which undoubtedly has a
commercial and dietetic value. In a properly adjusted dietary, however, mere stimulants and restora
tivcs are Dot sufficient, but there must be a proper amount and adjustment ofthc proteids (albumins)
carbohydrates (such as starches and sugara), fats, and mineral salts. The question arises, then, Can
not a cheap and useful food be made so as to combine these substances in proper proportion t The
whole order of the legume tribe, represented by peas, beans, and lentils, have a high dietetic value,
and this fact was made use of by the Germans in the manufacture of the famous" Erbswurst," or "iron
ration," which played so prominent a part in the dietary of the Prussian soldiers during the Franco
German war.

As a matter of fact, ill most soups what one obtains is really the extractives and salts and some
flavoring materials.. The substances in meat which give rise to the aensatlons of flavor and sapidity
are really most important from a physiological point of view, for they excite powerfully the secretion
of the digestive juices, and this greatly aids the process of digestion. Hence the value of mixing even
highly nutritious food with sapid articles. Everyone is familiar with the fnct that tasteless articles
very soon pall on one's palate, and how nauseating they become after a time. (Fourth Annual Report
of the Fishery Board for Scotland, pp. 257, 258.)

With. a view to producing a more digestible and nutrttious as well as a more
economical article of food than the dried cod of commerce, L. M. Haskins, of Boston,
Mass., introduced in 1881 a combination of fish flesh, bone, and salt, gronnd together
and desiccated. ,His process of manufacture was as follows:

'I'he edible composition consists of fish bone and fish flesh ground together with common salt in
It mill or between grinding rolls, so ItS to be reduced to a powdered state and thoroughly mixed or
combined. Sixty pounds of the flesh, 20 pounds of the bone, and salt sufficient to give the mixture
the requisite savor and preserve it from decay under ordinary circumstances are fouud, to afford in a
ground state an excellent edible oompositdon. The proportions of the ingredients of the composi
tion may, however, be varied, ns occasion may require, to produce a palatable and suitable article

·offood. *
The inventor claims that this composition, by containing the alkaline and gelatinous properties

of the bone in a powdered state, is not only readily digestible, and, from a ~anitary point of view, better
as all article of food than salted fish without any osseous additions, but that it call be manufactured
and sold at a cheaper rate' comparatively. It is well known that wbeat or other flour without the
admixture of the bran is not so digestible or beneficial as food as it is with a due amount of the bran,
the latter containing the constituents necessary to the formation of bone. So this composition, by
coutalning osseous elements in a linely reduced state, is rendered thereby not only easier digested but
better as a food, especially when suitably cooked.

The following method of preparing fish meal was introdnced by F. B. Nichols
and Cathcart Thomson, of Halifax, Nova Scotia, and patented May 1, 1883:

The fish are headed and split and a portion of the backbone is remo~ed in the same manner as for
making the ordinary dry-salted fish. The pieces .are then washed and all bloodyportlons removed.
Very little salt should, it is said, be used in curing, as heavy salting makes an inferior meal, even
when the excess is removed by water previous to drying. POl' some qualities of meal it is preferred
to dry without salt. In this state the fish would soon spoil and very rapid drying must be resorted to
in order to save them. The immediate application of currents of hot air would accomplish this, but
would render the skin so friable as to defeat the after process and in other respects injure it for making
meal, and open-air drying would not be speedy enough to keep the fish from tainting. In order to
obviate these diffieulties the fish-drying house and apparatus of the patent granted this inventor

* Letters Patent No. 241357, dated May 10, 1881.
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December 6, 1881, No. 260382, is employed. The drying must be more thorongh than for ordinary dried
fish in order to make the fish hard and crisp. The hard-dried fish are made small enough to be fed
into the hopper of a mill to be coarsely ground. Almost any kind of grinding mill may be used, pro
vided it is not too sharp and is set high for coarse grinding for the first run. This run should be bolted
through sieves baving about 144 meshes to the square inch. About 75 per cent of it should pass
through the bolt. The remainder, which is too coarse to pass, consists of the bones and the skin with
considerable fish flesh adhering to it. In order to utilize this it is reground with the mill set closer
and again passed through the bolt. If on examination much fish adheres to the skin it should be sub
jected to another grinding with a sttll closer set of the mill aud again passed through the bolt. The
residue from this, consisting principally of skin, bones, and scales, should not amount to more than
10 per cent of the weight of the dried fish and. may be utilized as manure. The product of the
last grindings contains considerable of the white portion of the skin, with fragments of bone and
enough of the black skin to give a coarse, dirty appearance to the meal.' In order to remedy this it
should be again gronnd in a sharper and closer set mill toreduce it to a fine meal, and this, being
passed through a bolt having about 400 meshes to the square inch, gives a fine product and contains
the most nourishing portion of tbe fish. The Iasb product can be either used alone or incorporated
with the first by uniform mixing.

The inventors say:

We are aware that fish meal has been previously made; but in all previous processes, so far as
we are aware, the fish used have been so salt as to require soaking the meal to remove the excess Of
salt before cooking, and the skin, fins, tail, and larger bones removed before grinding. We propose
to use fish dried with little or no salt, and to grind them without removing either skin, bones, or
other refuse contained in fins or tail, aud to separate them by bolting.

In Europe "pastes" are made of anchovies, bloaters, shrimp, etc., the output
being considerable. The following is one of the methods used in preparing anchovy
paste. For each gallon of fish take 1 pound of salt, i ponnd of saltpeter, 1 onnce of
sal prunella (saltpeter deprived of water of crystallization by heat) and a few grains
of 'cochineal, and pound the whole well together in a mortar. In a stone jar place a
layer of the ingredients, then a layer of fish, and so on until. the jar is filled, press
them hard down and cover up carefully, and let them remain for six months, when the
paste is ready for use.

Somewhat similar to the above are the very delicious sardine butter (Sardellen·
butter), crab butter (Krebsbutter), and crawfish butter prepared in Europe. These sell
very high,60 or 75 cents being the usual price for a 2-ounce bottle. Mrs. M. von
Eisenhardt furnishes the following process for making crawfisli butter:

Remove the meat from 100 boiled crawfish, dry the shells, put them with one pound of butter into
a mortar and pound them fine. Then place in a saucepan over a fire and stir 5 minutes, add 2 quarts
boiling water and cook for 5 minutes. It should then be strained through a napkin into cold water,
and as soon as cold and firm remove it from the water and stir it in a saucepan over the fire for a few
minutcs, when it is ready for use. It should be placed in small glass jars and stored in a cool place.

In Japau lean pieces of fresh flatfish, eels, shark, etc., are freed from the bones,
pounded in a stone mortar, and at the same time mixed with a certain quantity of
salt, fiour,sweet wine, white of an egg, and sacchariferous algte (Laminaria), until
the mixture assumes a paste-like consistency. This mixture is molded into various
shapes, such as semicylindric, on a' curved wooden plate; hollow cylindric, around a
bamboo stick; discoid, on a circular plate, etc. These are heated over a charcoal fire,
and then steamed and baked. The prodnct may be kept from 3 to 20 days, according
to the amount of the desiccation and the season of the year.

The secret of preparing several choice forms of fishery products has become lost.
The method of preparing the garttm sociorum of the Romans, a kind of fish sauce, is
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now unknown. Athenreus and several other ancient writers speak of it in most glow
ing terms, and Pliny, w.ho states that it is an extract from the entrails of certain fish
that had undergone the process of fermentation, further says:

The Greeks, in former times, prepared" garum " from the fish called by that name. The best
"garum" comes now from Carthage, in Spain (Carthagena), and is called "garumsociorum." You can
scarcely buy two boxes (each containing about 10 pounds) for a thousand pieces of money. No fluid,
except scented waters, sells for so high a price, and it is in great demand by all classes of society.
The fishermen of Mauritania, Betlca, and Cart-ega prepare it from mackerel fresh from the ocean,
which alone are fit for this purpose. The" garum " from Klozomene, Pompeii, and Liptes is also
highly praised; and the prepared fish from Antdpolls, 'I'hurium, and Dalmatia are no less to be
recommended. (Pliny, Hi st. Nat., XXXI, 8.)

EXTRACTS OF CLAMS AND OYSTERS.

It is generally conceded that clams, both hard (Venus mercenaria) and soft (Mya
arenaria), form one of the most nourishing and easily assimilated of all foods, espe
cially when the hard indigestible portions are eliminated. For this reason there are
many preparations of these marine products on the market, possessing excellent
medicinal and restorative qualities, making them almost invaluable for invalids or
convalescents. In making these preparations' the solid matter is usually separated
from the liquid and the latter reduced in bulk by evaporation. The extract thus
obtained is rich in nutriment, is easily assimilated, and is a valuable tonic for people
of weak or impaired digestive organs, and also as an article of food either alone or

,combined with water, milk, etc. The juices of oysters and other mollusks are also
used at times for preparing similar articles, but they do Dot possess the nutritive
qualities of clam extracts.

The first of these proprietary compounds was introduced by Butler G. Noble in
1867,* the extract being prepared in the following manner:

The clams nre removed from the shells, rinsed so as to remove grit or sand, cut into small pieces;
a small quantity of fresh water is added and the whole boiled for about an hour. The free Iiquor
is then poured off, the fibrous maas subjected to pressure, and the liquid obtained by this pressure is
SUbjected to a process of evaporation at a temperature not exceeding 190° F., and as much lower as is
practicable, until it is reduced to a thick paste, which is further reduced to a state of dryness in
proper drying chambers. During the process of making, salt, pepper, and other condiments may be
added if desired. This extract, which can be made into cakes of any size or reduced to powder, is
readily soluble in water and contains the essential elements of nutrition and flavor peculiar to the
clam. It is recommended that it be used in the making of soup, in flavoring, or for a variety of other
purposes in cookery.

A patent] was granted to the same inventor for a similar process of drying the
juice or natural liquor of oysters, which ill the shucking.houses is generally drained
off and thrown away. This waste material was to be reduced to comparative dryness
by any of the means of evaporation, and then pressed into cakes or any other desired
form. It is stated that a'2-ounce tablet may contain the nutritive ingredients of 4
quarts of fresh oyster juice and produce, with the addition of boiling water, 4 quarts
of strong oyster soup, retaining the natural flavor of the oyster, to which may be
added some freshly cooked oysters for verisimilitude. It does not appear-that either of
these processes is now used to any commercial extent.

* Letters Patent No. 66616, dated July 9, 1867.
t Letters Patent No. 66732, dated "July 16, 1867.
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In 1875 Charles Alden introduced l:!t process * of preserving desiccated oysters,
clams, etc., for food in combination with vegetable or other alimentary matter. His
process is as follows:

The clams or other shellfish are taken from the shell and the natural liquor separated from the
meat by straining through a sieve, or by any other convenient means. The body or meat is then
desiccated by evaporation to a dry condition, so that it can be pulverized or granulated by crush
ing or grinding. The liquor, after separating the body or meat of the fish, if! strained, to separate
impuritics, and sufficient bread crumbs or other farinaceous or alimentary material to all sorb the whole
of it added to the same, after which the mass is desiccated by evaporation in the same manner as the
meat of the dams, and, when dry, is pulverized ,and granulated and added to the desiccated meat.
Salt and other desired seasoning substances may be added to the compound, and the whole, after
being thoroughly mixed, is put in suitable packages for use. '

By this process it is claimed that all the natural elements of oysters or clams
are preserved in suitable condition for use in making soups, chowder, fritters, and
for other culinary purposes.

Letters patentt issued in 1877 to H. W. Buttles, of New York City, cover a
process differing little from Alden's, and consisting in crushing the flesh of shellfish
and desiccating it with the juice, then combining the residuum with salt and certain
farinaceous substances. The method is thus described by the patentee:

In preparing the clams for desiccation according to this process the meat is reduced to a pulp in
its own juice by passing the meat and juice of the freshly-opened clams thro-ugh a mill constructed on
the principle of the "beating engine" used by paper-makers in the preparation of paper pulp from
rags, tbe elanr meat, flowing in its juices, being caused to pass between a revolving eylinder armed
with knives arranged parallel to its axis, and stationary knives fixed below it, the two sets of knives
being so approximated 'as to readily cut tbat which passes between them, the pulp being made to
circulate in a suitable channel from the knives back agahl to the opposite side thereof by means of
the revolution of the cutting cylinder. Or the clams may be crushed and thus reduced to pulp by
means of a wheel revolving in a circular trough, or by means of any of the improved forms of meat
chopping machines known to the art.

Having reduced the clam meat to a pull) in its own juice by any suitable means, substantially as
described, it is next desiccated, either by subjecting it to strong currents of moderately-heated air
upon revolving cylinders or disks, as in the process for desiccating eggs patented by Lamont, Quick,
and others, or by exposing it to a moderate heat in suitable vessels placed in a receiver wherein a
vacuum more or less perfect has been produced. In either case the clam pulp must not be subjected
to a temperature so high that the albumin in the pulp shall be cooked or in the least coagulated
and hardened while desiccating.

The clam meat thus desiccated in its own juices is prepared for market and use by reducing the
resultant hard brittle mass to an impalpable powder, and then admixing it with common salt, finely
powdered, and with a proper proportion of pure and unadulterated, cooked and uncooked, pulverent
farinaceous substance, derived either from cereals, such all wheat flour, or from roots, such as potato
starch, a proportion of aboutBf) per cent of clam, 32 per cent of farinaceous material, and 8 pel' cent of
salt, yielding an excellent product. Or the clam pulp, prepared substantially as above described, may
be admixed with bread crumbs, cracker dust, or other farinaceous preparation, before desiccation, in
sufficient proportion to form a paste or dough, and the resultant hard, dry c01?pound be reduced to a
powder for use.

Another process of desiccating clams and other shellfish was introduced t in 1890
by S. G. Van Gilder, of Philadelphia:

In carrying out this method the clams, oysters, or other shelfflsh arc first removed from their
shells and separated from their natural liquor by a draining process, accompanied by slight compres
sion, if necessary, to expel all the liquor. After this separation, the meaty portion of the fish 1s

'. Letters Patent No. 168703, dated October 11, 1875.
t Letters Patent No. 191024, dated May 22, 1877.
t Letters Patent No. 440519, dated November 11, 1890.



PRESERVATION OF FISHERY PRODUCTS FOR FOOD. 555

reduced to a finely comminuted, pulpy mass by chop:Qing, grinding, or in any other suitable manner, in
which state it is mixed with a portion of the natural liquor previously separated from the fish, and
then subjected to a boiling heat-say 212°, After this cookiug process the solid matter is again
separated from the liquid and the latter combined with what remains of the raw liquor. Then the
combined juices are subjected to a boiling and skimming process to remove all superfluous matter
and concentrate and refine the liquor. This boiling and skimming process serves to eliminate objec
tionable matters floating in the liquor and concentrate and cook the juices, so that the resultant
product will be more refined and will keep in a prime condition for any length of time. To this refined
and concentrated liquor is then added a suitable quantlny of some farinaceous substance, such as
flour, meal, cracker dust, bread crumbs, etc., after which the whole is subjected to a boiling temper
ature, which will serve to cook the same and thicken and coagulate the albuminous and starchy
matters contained therein. Then this coagulated mass is thoroughly mixed with the pulpy mass,
and the whole subjected to a moderate degree of heat to evaporate all the moisture from it, and
thereby desiccate it. The heat for the purpose of desiccation may be applied by steam, hot air, the
vacuum process, or otherwise, in order that the desiccation may be thorough. After desiccation the
product is reduced to a granular form and put up iuto suitable cans or paokages for the trade.

It is claimed that this concentrated food prodnct will keep in a.prime condition for
an indefinite length of time, and when used for such purposes as soups, chowders,
fritters, sauces, dressings, etc., the original flavor will be retained and greatly aug
mented by concentration.

One of the most successfully introduced of the proprietary clam extracts is made
by the following process:

lI.
The uncooked clams are placed in a retort or receptacle, whi ch is preferably air and steam tight,

and live steam is admitted into said retort for 20 minutes, or more or less, as may be desired. The
steam causes the shell or clam to open, thus liberating the liquid or juice from the solid meat of the
clams, and said liquid drops into suitable pans placed for the purpose under the clams, the latter being
supported by suitable open racks or gratings. The juice or liquid extract thus obtained is next passed
through a suitable filter, and is then boiled to evaporate a part of the water and concentrate the
extract, thus Vlaking a given quantity of it richer than it would otherwise be. The boiling also cooks
the nutritive elements in the liquid sufficiently to prevent ready decomposition when exposed to the
air. The liquid is finally put, while hot or cold, into cans or jars and hermetically sealed, the time of
processing or cooking the jars or cans, so as to exclude the air and have it keep in any climate, varying
as to whether the concentrated juice or extract is filled into the cans or jars hot or cold. (Letters
Patent No. 395199, dated December 25, 1888.)

Large quantities of extract are made from soft clams at several points au the
Maine and Massachusetts coast after the last-described process, the product being
placed on the market in pint, quart, and gallon tin cans and selling at about $2.50 per
dozen pint cans, and at proportionate prices for cans of other sizes. The surplus
liquor from clams used in the canning factories forms the crude material and this is
evaporated and prepared in the manner described above. In discussing the introduc
tion and use of this extract the inventor states:

It has been adopted in very many hospitals, hotels, and large public institutions; it is being
prescribed as a valuable stomachic by thousands of physicians, and is already being sold by very many
of the leading grocers throughout the United States and foreign countries to families who use it as
food in its various forms upon their tubles, Another use to which it is getting to be largely put is in
making instantaneous hot clam broth or bouillon by dispensers of temperance drinks, being in this
way used in conjunction with water or milk, making, with the addition of pepper or salt, a very
nutritious and palatable drink. Althongh this" extract of clams" is of recent introduction, yet the
sales have already reached several thousands of cases per year, and the demand is steadily increasing
as the people find out the merits of the article. The prices of thie new food are reasonable, so that
those who are in moderate clrcumstances can afford to purchase it, the retail price for pint tins not
exceeding 30 cents per tin and for the gallon tins not exceeding $1.50 per tin in the United States and
the principal European centers of trade.
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There are several brands of clam exw.-actor bouillon on the market, made from
hard clams or quahogs. These are prepared iu various ways, and usually, as in case
of extract of soft clams, as a by-product in the canning of the quahogs. At one
establishment in New York State the hard clams are steamed for the purpose of
opening them, the escaping liquid being saved and placed in tin cans, processed
heavily, aud sealed, the meats being similarly treated and canned separately. It is
claimed by some that this process, is objectionable, especially in the manner of open
ing the clams by steaming. The hot steam coming in contact with the cold shells
condenses somewhat and adds to the bulk-of the liquor, thereby weakening it; also,
when the shells are heated they impart a peculiar flavor to the liquor. As this
preparation is not evaporated, diluting it with the condeused steam is especially
undesirable. It sells for about $1.75 per dozen I-pound cans.

At another factory in New York State for preparing clam juice the clams were
formerly opened with a knife, all the free liquor being saved and the meats chopped
and compressed to obtain additional liquor. This was compressed and the liquid
condensed, leaving the clear juice somewhat concentrated. It was soon found more
profitable to use tbemeats in preparing clam chowder, and at present that is one of
the principal products of the establishment. The raw clams are opened with a knife,
all the liquor being saved. The meats, with sufficient liquor, are then mixed with
disks of white potatoes, onions, and other vegetables to suit the taste, just as in
preparing chowders at home, placed in tin cans, processed, vented, and hermetically
sealed. The surplus liquor is condensed by evaporation and placed in glass jars, "
which are then sealed. A large spoonful of this juice is sufficient for a cup of bouillon
after mixing with water.

Some clam juice is prepared on the North Carolina coast, and occasionally in the
Chesapeake region a few cases are prepared experimentally and an attempt is made
to market them. This nsually results in a loss because of the article being uuknown,
considerable work being necessary to build up a market for a new brand of clam
juice.

In 1897 there was introduced in Scotland a method of preparing au extract of
clams or other shellfish mixed with a sufficient quantity of seaweed, such as Irish
moss or carrageen, to convert it into a jelly,* for use as a "stock" in making soups,
sauces, and the like.

The process of preparation is as follows:

Boil a quantity of clams or other shellfish in a close-covered vessel, using the smallest quantity
of water' necessary for the purpose. After the mollusks are sufficiently cooked, remove the shells,
bruise or reduce the flesh to a pulp, and strain off all the extracted liquor from it. To this liquid
extract add the water used in cooking and the liquid resulting from opening the mollusks. Then
boil this liquid with a quantity of Irish moss or carrageen, or any seaweed having similar properties,
which has been well bleached to remove color, apportioning the quantity of Irish moss and timing
the boiling operation to obtain a jelly of the desired consistence. Before boiling the moss and liquid,
or <luring that operation, add salt, pepper, and other flavoring condiments desired. Strain the product
while hot and store it in stoneware jars or other receptacles, which may be sealed up.

* Letters Patent No. 585395, dated June 29, 1897.
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There are a number of antiseptics which have been brought to the attention of
fish-curers for use in preserving their products, in addition to those already noted.
The most desirable are those that do not change the texture of the fish, as common salt
does, among these being boracic acid, salicylic acid, citric acid, tartaric acid, etc.
The first is considered a valuable preservative, as it keeps fish and other food stuffs
fresh for a week or more without great injury either to the appearance or quality of
the articles preserved, and it is used more extensively than all others, but usually
only as an aid to other methods of preservation.

BORACIC ACID.

For many years the value of boracic acid as a preservative agent has been recog
nized. Its extensive use with artioles of food appears to have originated iu Norway
about 1870. Among the articles preserved by its agency were herring, and the success
with them was such that the trade gradually extended beyond the boundaries of the
country and in 1885 'they were shipped to England in large quantities, successfully

.competing with fresh herring from Yarmouth and other points of Great Britain.
The general method of application is as follows: The round herring are arranged

in layers in a barrel and each tier covered with a thin layer of a mixture made of
5 pounds of boracic acid and 10 pounds of fine salt. When full the barrel is tightened
down in the usual way and the contents pickled with a weak solution of boracic acid
and fresh water. The fish should then be kept in a cool place at an even temperature.
In treating a barrel of herring in this way, 2zpounds of boracic acid and 5 pounds of
salt are required for spreading on the fish during packing, and about 10 ounces of acid
for dissolving in the water used for pickling. The cost is about 8 or 10 cents per
pound, wholesale.

Some objection has been raised to the use of boracic acid asa preservative
because of its alleged injury to health. In opposition to this it is stated that it has
been used for years, especially to preserve milk in hot weather, and no evide;ce has
appeared to indicate injurious effects upon the health. The Norwegian herring pre
served with boracic acid are said to be of good quality and to be in fair condition when
placed on the markets, even after being two weeks out of the water.

In discussing the curing of fish with boracic acid, the British Medical Journal
states:

Large quantities of herring preserved with salt and boracic acid being at present imported from
Norway and sold in the London and Newcastle markets, attempts have been made to prevent their
sale. The National Sea Fisheries Protection Association discuseod the question at a recent conference
at Fishmongers' Hall, but no decision as to such fish was arrived at. It may, therefore, be worth
while to point out that. boracic acid being the essential ingredient of our many food preservatives,
be it in the form of the acid, of boroglyoeride, or of borax, has been use<i for years, especially to pre
serve milk in hot weather, and no evidence has ever been brought forward even to suggest injurious
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effects upon the health; it may, therefore, be taken to be perfectly harmless. The Norwegian herrings
preserved with salt and boracic acid are of exceptionally fine quality, are perfectly fresh when brought
into the market, and are, of course, subject to the usual process of inspection by the market inspectors,
whose power of rejection is almost absolute. If, nevertheless, an outcry is heard against their sale, it
is difficult to resist the belief that it is dictated by the jealousy which is notoriously rife in Billings
gate circles. The introduction of cheap food from new sources, welcomed as it always is by the
public, is invariably opposed by the trade, who, after all, reap the chief advantage iu the long run.
One has but to recall the sneers of the meat venders at American and Australian meat to value the
agitation against Norway herrings at its proper worth. Hitherto, happily, we have been spared the
bitter discussions which have on the Continent led to legislation against certain food preservatives,
such as salicylic acid, which we in England admit without hesitation. The question is mainly one
of public economy. Shall good food be wasted for want of a preservative, eveu if certain objections
may be urged against their use, or shall we put up with these objections and aim at cheapening food
for the masses, provided, always, that nothing which could injuriously affect their health is allowed
to be presentf A'sufficient guaranty is afforded by the vigilance of medical officers, public analysts,
and market inspectors against the abuse of antiseptics and food preservatives.

On the other hand, a fish-dealer writes to the Fish Trades Gazette:

Hundreds of barrels of herring from Norway out of one cargo were condemned, and there were
about 1,500 barrels unsold lying in London at that time. France will not admit Swedish and Norwegian
herring, nor any other fish cured by the process named. Many shopkeepers soon find out to their cost
that once their customers have tasted herring cured with acid they don't ask for them a second time.

.A combination of boracic and acetic acids for preserving food products was
introduced in the United States in 1877 by C. G. Am Ende, who thns describes his
invention:

The inveution consists in compounding boracic acid, either in a liquid or pulverous state, with
acetic acid, in the proportion of about one drop of acetic acid to every ounce of boracic acid; but
the proportion may be varied, according to the nature of the substance to be preserved, and of the
atmosphere to which the same is to be exposed. The acetic acid may be used more or less diluted.
Other salts may be added to the mixture if desired. The composition is applied to the substances
to be preserved iu substantially the manner in which preservatives are usually applied. Theacetdc
acid in the composition prevents the formation of fungi, while the boracic acid prevents pntrefaction
chiefly by hindering the formation of bacteria. (See Letters Patent No. 187079, dated February 6, 1877.)

ROOSEN PROCESS.

This process, invented by August Boesen, of Hamburg, consists in placing the
freshly caught fish in au air-tight barrel, and then forcing the preservative solution
into the tissues of the fish by using a pressure of several atmospheres. The details
of the process are as follows: '

A ~trong cask of galvanized iron with an adjustable lid is provided. This resembles somewhat
the well-known cans used for conveying milk, but is much larger. As many fresh fish as the cask will
conveniently hold are placed therein, and the cask is filled with water and certain proportions of
boracic acid and tartaric acid. ' The purpose of the tartaric acid is to neutralize the taste of the
boracic acid, which, however, is quite harmless. The lid, fitted so as to be air-tight, is next adjusted
and secured to the cask. A small force pump is connected with a hole in the lid, and additional
quantities of a solution of the antiseptic in water are pumped into the cask, expelling all air, which
escapes at a second hole in the lid. As soon at! the cask is completely full and the air expelled, the
liquid begins to flow through the second aperture. An air-tight cap is then screwed tightly over this
hole to prevent further escape of the liquid. The pump is again set to work forcing in the mixture
until a gauge fixed to the pump indicates a pressure of 90 pounds to the square inch. By means of a
stopcock the opening is then closed and the air pump removed. The effect of the high pressure
is to force the mixture into the veins and tissues of the fish and thus prevent organic change in any
part. The fish are shipped in the cask, and it it! stated that they will- keep for any reasonable length
of time in any climate.
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It is claimed that the cost of utensils required for the preservation of fish accord
ing to the above process amounts in this country to about $30, the cost of a cask
being $20 and of a pump $10. The cask should be made of stout steel, and capable
of containing 200 or 300 pounds of fish. The utensils should last five years, and one
pump is sufficient for a large number of casks. If the cost of materials be distributed
over five years, the average cost will be $6 per year, so that in case the cask is filled
only once a year the cost of utensils and materials is a trifle over 2 cents per pound of
fish. But as each cask may be filled twenty times Ii. year, and one pump will suffice
for a large number of casks, the cost is reduced to one-tenth of 1 cent per pound.

The following extract is from an article in the Fish Trades Gazette, of London,
July 31,1886:

The Roosen process is now pretty well known in England, and it is generally accepted as being
far the most successful attempt to keep fish not only fresh, but also sweet, wholesome, and attractive
for long periods. The process, it may be added, is not confined to fish, but has been applied with
equal success to meat, game, fruit, etc. Experiments have been carried out in Scotland, and public
demonstrations of the value of the process made in Edinburgh and Glasgow, where its merits have been
recognized by the very highest authorities 011 the subjects of fishing and the fish trade. Messrs.
Dufresne & Luders, the agents of Mr. August R. Roosen, of Hamburg, the inventor of the process,
lately decided that it would be well to make the process better known in London, and accordingly
invited a number of representative guests to witness the opening of several casks of fish preserved
by the Roosen process and to taste the same when cooked. There was an excellent response to the
invitation, the guests including many famous authorities in science and in medicine, as well as others
holding important governmental positions or being connected with commerce, not only in England, but
also in the colonies and Indian Empire. 'I'wo casks, which had been closed for seventeen days, were
opened before the company, and the fish when taken out were found to be perfectly sweet and fresh,
bright-looking, and as attractive as the day they were caught, On being eaten they were pronouncod
excellent, and the advantages of the process were highly commended.

A process somewhat similar to that introduced by Roosen was devised" by
Magnus Gross, of Washington, D.O., in 1859. Gross's method differed from Roosen's
in employing hydrostatic pressure instead of a force pump and in using a strong
solution of common salt (100 pounds) mixed with carbonate of soda t4 pounds) and
carbonate of potash (2 pounds). This method was intended for the preparation of
salted fish, the product being packed in dry salt after the curing process, and it was
never used to any commercial extent.

ECKHART PROCESS.

In 1877 John Eckhart, of Munich, Germany, patented t a process of preserving
fish and meats by introducing a solution of salicylic acid with an apparatus similar to
that used in the Roosen process for preserving fresh fish. The solution was made by
dissolving half a pound of salicylic acid in 100 pounds of water. A hydraulic pressure
of 12 atmospheres was applied for from one to two hours. In 1882 ECKhart introduced
another antiseptic compound:j: for fish, salt, boracic acid, tartaric acid, and salicylic
acid being used instead of boracic acid alone. The mixture was composed of 50 per
cent salt, 47~ per cent boracic acid, 2 per cent tartaric acid, and ~ per cent salicylic
acid. In its application the fish are stripped of skin and bones and mixed with the
compound in the proportion of 2 pounds antiseptic to 100 pounds of fish. Tbey are
next packed in cases of animal tissue or parchment and put into casks filled with a
gelatin solution made in the proportion of 10 pounds of gelatin,4 pounds Of the anti.

"Letters Patent No. 26427, December 13, 1859.
t Letters Patent No. 194550, August 28, 1877.
i Letters Patent No. 251772, January 3,1882.
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septic, and 25 gallons of water. The casks are then headed and connected with a force
pump and more of the solution is forced in until the contents are well saturated. The
fish may then be shipped in the casks or they may be removed from the cases, sprinkled
with dry salt, and marketed dry.

JANNASCH PRESERVATIVE.

A. compound patented by Hugo Jannasch, of Germany, and in use at Gloucester
and some other ports, is said to be prepared in the following manner:

Equal parts of chloride of potassium, nitrate of, soda, and chemically pure boracic acid are
dissolved in the proper quantities of water. A solution of chloride of potassium is then heated in a
kettle up to the boiling point, and a solution of nitrate of soda added thereto. This solution is kept
on a brisk fire uutil the lye has become perfectly clear. The solution of boracic acid is then added
under continual stirring. By the influence of the boracic acid, at a temperature of 2120 F., a
reaction takes place, which is indicated by the mass assuming a yellowish color, and by the escape of
chlorine gas. After the reaction has taken place the solution is slowly evaporated at a low tempera
ture, until a dry salt- is obtained; which is' composed of a combination of hyponitrate of 'potash,
hypochlorate of soda, borate of soda, borate of potash, and free boracic acid.

In the application of this compound to the preservation of fresh, pickled, smoked,
or dry-salted fish the following directions are given:

In preserving fresh fish which are to be shipped or kept on the stand for sale, remove the entrails,
sprinkle some of the preservative inside the fish, also in the bottom of the box or barrel in which the
fish are to be packed; then place the fish in the box and sprinkle the preservative over each layer.
If the entrails and gills are not taken out, insert, according to the size of the fish and the season of
the year, more or less of the compound in the month of the fish, pushing it down as far as posssfbloj
then sprinkle some' on the gills, after which treat the fish as above when packed in box or barrel.
Use 1 pound of preservative to 100 pounds of fresh fish. Pickled fish, if packed in kegs or barrels,
are treated first in the way directed above. The barrels are then headed up and allowed to stand
from 4 to 6 hours; then the pickle, which can be made much milder than the present pickle for fish,
is added, and the barrels are rolled to facilitate and quicken the dissolving of the preservative. The
pickle should be admitted through the bunghole only, to prevent the preservative from being washed
off. To prevent the brine from souring and to enable its being used several times over again, it is
recommended that to every 6 gallons of brine 1 pound of preservative be added, first dissolving the
compound in a gallon of hot water, and after it has cooled off pouring it into the brine. Every time
the pickle is used over again add sufficient salt to bring it back to the requisite strength; then use
only half the quantity of preservative taken the first time, which would be t pound of preservative
for every 6 gallons of pickle. By this treatment the pickle will remain sweet and free from slime for
a long time, and thus save the labor and expense of making new brine.

MISCELLANEOUS ANTISEPTIC COMPOUNDS.

While boracic acid and other chemicals have not been extensively used in the
United States for preservmg fresh fish, they have been employed to a considerable
extent since 1881 in connection with other processes of preservation. Boracic acid
has long been used in a powdered form on dry-salted cod, especially those put up as
boneless fish. Its popularity has increased under various names, and it is now
employed at several boneless-cod, oyster-shucking, and other establishments. It has
been used to some extent iu the preservation of caviar, but salicylic acid seems better
adapted for this purpose. Most of the preservative antiseptics used are proprietary
compounds sold under various trade names, such as "Preservaline," "Rex Magnus,"
etc. The following antiseptic compounds have been introduced. This summary has
no pretenslons to completeness, there being scarcely any limit to the number of
compounds brought to the attention of fish-curers.
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Hydrocarbon gas.-This is substituted for the air which occupies the space in and
around the substance to be preserved, subjecting the same toa temperature of about
300 F. The gas is let into the package through a hole in the top and the air escapes
through a hole in the bottom, and both holes are then closed. (Letters Patent No.
45765, dated January 3, 1865.)

Sulphides of carbon.-Fish are placed in a receiver and the air exhausted. Gase
ous bisulpbide, protosulphide, or other sulphide of carbon is then iet into the receiver

. under pressure aud permeates the flesh. In combination with the sulphide is used
phenic acid, methyl or other product of the destructive distillation of 'wood. (Letters
Patent No. 85184, dated December 22, 1868.)

Gelatin, lime, glycerin, etc.-Put the fish in an air-tight compartment and exhaust
the air with a vacuum pump, then by means of a force pump introduce a solution of
gelatin and bisulphite of lime. When completely saturated remove the fish and dip
them in a concentrated solution of gelatin containing bisulphite of lime, glycerin,
sugar, and gum. (Letters Patent No. 90944, dated June 8, 1869.)

Glycerin.-Remove from the fish all the refuse matter, such as skin, bones, eto.,
and then grind the residue and compress from it the watery portions, blood, and oily
matter to whatever extent may be desirable, and then treat it with glycerin, regrinding ,
the material during this process. The fish is then pressed into a compact mass and
placed in any suitable wrapper of tin foil or other material, or boxed. (Letters Pat
ent No. 87986, March 16,1869.)

Glycerin and antiseptic salts.-Oysters, fish, and meats may be preserved by use
of a mixture of glycerin with phosphate of soda, or other antiseptic salt in connec
tion with aldehyde, formic ether, or acid in a solution of carbonic acid, water, glycerin,
etc., and the preserved substance is then covered with parafln or stearin, (Letters
Patent No. 93183, dated August 3, 1869.)

Saltpeter and alum.-The fish, either after or before they have been salted, are'
placed for 4 hours in a solution of saltpeter and alum, made in proportion of 5 pounds
of saltpeter and 4 ounces of alum to 60 gallons of sea water. They are then dried either
in the sun or by artificial means. If they are to be smoked, 2 hours in the solution
is said to be sufficient. It is claimed that this process removes all tendency to sweat
or decay. (Letters Patent No. 95179, dated September 28,1869.)

Soda and carbolic acid.-After being cleaned the fish are dipped in a solution in
proportion of 5 gallons of water, 2 pounds of sulphite or bisulphite of soda, and 2 ounces
of carbolic acid in crystals. Oysters, clams, etc., may be dipped in a solution of their
own liquor and the chemicals. (Letters Patent No. 86040, January 19, 1869.)

Thymol or thymate salts.-Place the fish, oysters, meats, or other animal substances
to be preserved in solutions of thymol, thymic acid, or any of the thymate salts and
water, alcohol, or glycerin, etc. (Letters Patent No. 108983, dated November 8, 1870.)

Chloroform and ether, etc.-The meat or fish is placed in air-tight packages, into
. which is poured-a small quantity of chloroform, which becomes vaporized and sur.

rounds the' substance with an atmosphere of vapor which acts as a preservative. The
cans are then sealed and are ready for shipment. When needed for use the chloroform
is removed by means of an air-pump. (Letters Patent No. 128371, dated June 25, 1872.)

Borax, saltpeter, etc.-By the Herzen preserving process, meat is soaked from
24 to 36 hours in a solution of 3 parts borax, 2 boracic acid, 3 saltpeter, and 1 salt, in
100 parts water, then packed in some of the solution. Before use the meat must be
soaked 24 hours in fresh water.

F. c.B., 1808-36
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Bisulphite ~flime.-TheMedloeh & Bailey method of preserving is said to be one
of the most successful of antiseptic processes. The solution used is made of equal
parts of water and bisulphite of lime of 105 sp, gr. Fish cured in this solution are
claimed not to have an unpleasant flavor.

Acetate of alumina.-Meat and fish are covered with a coating of gum, then
immersed in acetate of alumina, then a solution of gelatin, allowing the whole to dry
on the surface. The antiseptic acetate of alumina forms an insoluble compound with
the gelatin and prevents decomposition by excluding air from the substance,

Benzoin and alum.-In the preservation of meat and fish by the PagHare process
they are immersed in a compound of gum benzoin boiled in a solution of alum, and
excess of moisture is driven off by a current of hot air, leaving the antiseptic on the
surface of the fish or meat.

Salicylio acid and alookol.-To 50 grams of salicylic acid is added 300 grams of
rectified alcohol. White blotting paper is well saturated in this mixture and left to
dry. By this mixture the paper becomes full of little red pricks and has a sweetish
taste. The fish are wrapped in this paper and packed rather loosely in dry hay. By
this method it is claimed that fish or game can be transported at any time dnring
the summer without danger of spoiling.

Bicarbonate of soda and saceharime matter.-Take 40 parts of bicarbonate of soda
and 60 parts of saccharine matter, such as sugar, and mix them in enongh water to
form a thick paste or sirup, which is applied with a brush to the surface of the fish
to be preserved.. The fish so coated are suspended in a shady place for an houror so
and then exposed to an air current until the surface is thoroughly dried. By soaking
the fish in water for 3 hours or more the coating is dissolved, when the fish may be
prepared for the table. (Letters Patent No. 474581, dated 1892.)

Fluoride of sodium and chlor:(de of sodium.-A mixture made of 80 parts fluoride of
sodium with 20 parts of common salt gives the best results, but the proportions may
be varied according to conditions, This may be used either in the form of a powder or
dissolved in water. When the fish are to be preserved a considerable length of time
they should be soaked in the antiseptic solution; but when they are to be preserved
for a short time only they may be sprinkled with the powder. It is claimed that this
antiseptic does not exert an injurious influence on the digestive fluids, but on the
contrary is rather beneficial.

MisceUaneous.-The following is said to be the composition of a number of proprio
etary antiseptics used in Europe and to some extent in this country:

Composition. Per cent, Composition. Per cent.

Ie: The I'Minerva ". Chinese preservative:
phiteof ammonia .................. 37.3 Chloride of sodium ................. , ... 25
phurousacid ............... , ....... 39.7 Boric acid ............................... 17.7
a .........................................·........... 21 Sulphate of soda........................ 38.8
ter ......................................... 2

~:?t~:t~.:::::::::::::::::::::::::::::::: 9.2
trated hcrlinite: 9.3
stallized borax ..... ' ............... 82.7 Australian salt:
acicacid............................ 9.8 Crystallized borax ...................... 94
oride of sodium .................... 7.5 Ch)oride of sodium..................... 6.6
1berlinite: Some hydrocarhuret .................... .6
oride of sodium .................... 45.9 Rugers barmenide i

rate of potash...................... 32.3 Boric acid ............................... .".cacid.............................. 19.3 Chloride of sodium . ~ ...................................... 60
ter .................................................... 2..5
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MOSS WATER.

Among the "Papers in Colonies and Trade" for 1820 a somewhat novel method of
preserving herring by means of moss water was described by J. Fred. Donovan, one
of the pioneers in developing the pickled-herring trade of Scotland. His description
is as follows:

Having often observed the strong antiseptic powers of moss water on vegetable and animal sub
stances, I conceived that it might be used with effect in the cure of herrings, particularly of those
intended for a warmer-climate, and I resolved to try the expertmonn on a small scale: I first cured a
few kegs of the later herrings (in October. HH8) in the usual way; but instead of throwing away the
gut, gills, and Moody part. as is customary. I put them into a small cask with a proportionate
quantity of Lisbon salt, and pressing down the whole by means of an iron plate a dissolution of the
salt took place in a few hours, and a strong red pickle was produced. on the top of which the fixed oil
was floating. After carefully skimming off the oil, I added one-third of strong brown moss water
taken from a natural pond formed in the moor near Eyemouth; and having taken the herrings out of
the original pickle, I packed them anew and filled up the kegs with this pickle. On opening them
some months afterwards I not only found they were in excellent preservation, but that the scales
(which always proves the quality of the pickle) were as bright as when the fish were taken out of the
water.-(" Papers in Colonies and Trade" for 1820, p, 195.)

PRESERVA TION BY COMPRESSED AIR.

Various experiments have been made in preserving meat and fish by compressed
air. One of the most important processes is that known as Brandt's method, devised
by Martin Brandt, of Denmark, ..A brief review of this process and its importance
to the fish trade appears in the Deutsche Fisoherei-Zeitung July 8, 1884, from which we
quote the following':

Martin Brandt's new method is said to have this advantage, that it does not ehauge the shape,
looks, and flavor of the fish. and prevents the development of fungus. It is done by compressed air.
It may be continued for an unlimited period and be employed in the holds of vessels. railroad cam,
warehouses, etc. For lining the rooms where the fish are keptUmet,al or cement is used. The pre
serving medium weighs very little, as 1,000 cubic feet of compressed air weigh but 10 pounds, In
Mr. Brandt's warehouse a pipe runs along the wall from the floor to the ceiling, and back again,
twisting several times, and finally ending on the floor. The machine or development apparatus consists
of an' iron cylinder connected with a so-called vacuum air filter. The cylinder is filled with air
compressed by about 200 atmospheric pressure. By means of the vacuum ~pparatus the machine is
connected with the pipe in the warehouse, and the compressed air flows, after a valve has been opened,
with great velocity through the filter and the pipes. New air is also introduced in the vacuum appa
ratus through cotton filters, thus purifying it of all matter apt to decay, and, united with the stream
of compressed air, it continues to pass through the pipes. As -the air expands it loses some of its
warmth and is gradnally cooling off. When let out of the pipes the air, which has now become quite
cool, rises evenly throughout the room and drives the warm air, filled with germs or fungi. through an
opening in the ceiling. As the inventor claims, fish and meat can be kept fresh for an unlimited period
in rooms whose air has been purified in the manner described above. (Translated in U. S. Fish Com
mission Bulletin, 1884,.)


