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THE PAN-AMERICAN EXPOSITION—REPORT OF THE REPRE-
SENTATIVE OF THE UNITED STATES FISH COMMISSION.

By W. ne C. RAVENEL.

Under the act of Congress approved March 3, 1899, providing for
the participation of the United States Commission of Fish and Fish-
eries in the Pan-American Exposition, for the purpose of illustrating
its functions, the Commissioner appointed W. de C. Ravenel, the
assistant in charge of the Division of Fish Culture, as the representa-
tive on the Government Board of Management.

Of the amount appropriated in the act above referred to $40,000
was allotted for the preparation, installation, and maintenance of the
Fish Commission exhibit in the south pavilion of the Government
building. This building, 140 feet syuare, contained about 10,000
available square feet of space for exhibition purposes, 6,500 feet being
set aside for an aquarium and the balance for the exhibits embraced
under the three heads, scientific inquiry, fish-culture, and methods and
statistics, and arranged as shown on plates 16-20.

DIVISION OF SCIENTIFIC INQUIRY,

The aim of the exhibit of the Division of Scientific Inquiry was to
illustrate the methods and apparatus cmployed by the Fish Commis-
sion in conducting its investigations and some of the results attained
by their use. Many of the instruments used in the laboratory—micro-
scopes, microtomes, dissecting instruments—were known to the public,
and the purpose was therefore to utilize the available space for an
exhibit of apparatus used in making shore and deep-sea collections,
most of which was invented or modified by persons in the service of
the Commission.

The arrangement of the exhibit was as follows:

Facing the aisles were models of the Albatross und Fish IHawk, the
largest vessels belonging to the Fish Commission, to which we owe
much of our present knowledge of the life in the deep waters off the
coasts of the United States and in the West Indies. The #¥sh JHawk,
besides carrying on marine biological investigations, is also used
during certain seasons of the year as a hatchery for the propagation
of shad and other economic marine animals, a service in which she has
rendered valuable aid in perpetuating the fisheries. "The Albatross was
designed especially for the investigation of the off-shore fisheries and
has done more work in deep-sea research than any other vessel in the

201
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world. Her equipment is especially complete, and she “is provided
with convenient and ample laboratory facilities for the study and
preservation of specimens.

Running diagonally across the section from the circular aisle of the
rotunda was a display of the common forms of apparatus employed in
marine investigation. The beam trawl which was spread on the floor
is the most eflicient apparatus for gathering specimens from the bottom
of the ocean, and has been used by the Aldatross in a depth of 4,200
fathoms, about 44 miles. Hanging to the frame above the trawl were
several appliances used in collecting from the surfuce, bottom, and
intecrmediate depths. The tangle, which, as its name indicates, entangles
specimens in its hemp or manila swabs, is used where the bottom is
so rough and foul that trawls and other forms of nets would be torn
or otherwise seriously damaged. The Chester dredge, with its hooks,
is used to catch worm-like animals and certain species of mollusks
which habitually burrow in the mud of the bottom. The ordinary
dredges are used from very small boats in shallow water, or from the
'steamers when, for some reason, it is impracticable to use the beam
trawl. They not only scrape up animals lying on the bottom, but
also dig up organisms which burrow but slightly.

In all of the apparatus used for bottom collecting, the contents are
emptied into a series of sieves on the deck of the vessel, and after
being washed, to remove the mud and sand, are carefully assorted and
the specimens placed in suitable reagents, usually alcohol, and pre-
served for study in tanks, bottles, and other receptacles.

The large surface tow net, which is lined with even-mesh silk bolting-
cloth, is used in collecting the wealth of life swarming on the surface
of the water. The surface or pelagic life, much of which is minute, is
extremely important to the fisheries, as it supplies, directly orindirectly,
the food for most of the denizens of sea and lake.

In the study of life at intermediate depths the open net is unsuitable,
as it catches specimens while it is being hauled to the surtace, and
the depth at which a given specimen is caught is indeterminate. To
obviate this difficulty and to enable the investigator to determine.with
accuracy the depth from which bis specimen came, two forms of net
are employed by the Ilish Commission. They are towed at the depth
which it is desired to study, and before being hauled in are closed by
a messenger o1 weight which slides down the wire rope by which they
are towed and actuates a device connected with the frame of the net.

Draped on the frame over the trawl and otherwise disposed about the
section wereseines, gill nets, scoop nets, serape nets, and other apparatus
used in making shore collections of fishes and other organisms.

The collecting tanks and chests in which specimens are preserved
and transported were shown by the side of the trawl, and adjacent to
them was a Tanner sounding machine, with its accessory apparatus
for obtaining the bottom temperature and specimens of the bottom
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and of the stratum of water immediately above it. These data are
always obtained at each station where the trawl or other apparatus
for bottom collecting is used.

Practically all forms of aquatic life are dircetly or mdnectl) related
to the fisheries and are therefore appropriate to the work of the Fish
Commission. In cases arranged around the boundaries of the section
were specimens of animals which constitute an important, although
economically small, part of the yield of the various forms of apparatus
just mentioned.

An exhibit of oysters illustrated the rate of growth, the modifying
effects of varying local conditions, the principal enemies, and other
matters connected with the life history of that important mollusk which
constitutes by far the most valuable item in the yield of our fisheries.
Among the other economic mollusca were exhibits of several kinds of
clams and other species used either as food or bait, or both.

The crustacean exhibit included crabs, shrimp, lobsters, and related
forms which are important as food for man, as fish food, or which are
employed by the fishermen for bait. A number of Porto Rican species
were shown which do not occur on the coasts of the United States or
which, occurring, are not utilized as food.

In the frames immediately above the cases were examples of plates,
mostly colored, used in illustrating the publications of the Fish Com-
mission. Above these was a series of charts showing the geographical
distribution of the most important food-fishes of the Great Lakes, the
colored areas marking the regions in which the species are known to
occur, A large map indicated the regions where the IFish Commission
has carried on scientitic investigations.

A complete list of all the material exhibited under this section may
be found on pages 306-314.

DIVISION OF FISH-CULTURE.

Under this heading were grouped the exhibits which illustrate the
fish-cultural work of the Commission, embracing full-sized forms of
apparatus and models of all the appliances used in collecting eggs, the
hatching of fresh and salt water fishes and the distribution of the same,
also photographs and drawings showing the different phases of the
work and the results of fish-culture in certain of the fisheries.

From the opening of the exposition, May 1, to its close, November 3,
the practical work of hatching trout, salmon, shad, and pike perch was
demonstrated. Suitable troughs were provided for the hatching of
quinnat and other salmon of the Pacific coast, and grayling, brook,
rainbow, steelhead, and black-spotted trout from the interior waters;
tables were equipped with automatic jars for hatching shad and pike-
perch eggs, and cod-boxes illustrated the methods of hatching the eggs
of marine species. On April 30th, 4,000,000 pike-perch eggs were
received from Put-in Bay, Ohio, and on May 4th another consignment
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arrived. Owing to the low temperature of the water it was not
deemed advisable to attempt the hatching of shad eggs until June 5th,
when a million were brought from the Delaware River. These hatched
in a few days, and the resulting fry, together with the pike-perch fry,
were planted in the Niagara River. On May 11th the first consign-
ment of rainbow-trout eggs arrived from Leadville, Colo. From then
until August the troughs were kept supplied with eggs of the rain-
how, black-spotted, and steelhead trout, and the grayling. The first
consignment of quinnat-salmon eggs reached Buffalo on September 6,
baving been shipped on the 1st from Baird, Cal.; other consignments
arrived on the 23d, and on October 11th 25,000 lake-trout eggs were
received from Duluth, Minn. All of the eggs were hatched with little
or no dificulty, and the fry, after serving the purpose of an exhibit,
were turned over to the Niugara County Angling Club for stocking
streams in the vicinity of Lockport, N. Y. This exhibit proved a
most attractive and instructive feature of the Exposition, as evidenced
by the large crowds constantly in the vicinity of the troughs.

It is a matter of regret that it was impracticable to hatch any of the

egys of the marine fishes propagated by the Commission, owing to the
fact that the spawning season of none of these occurred while the Expo-
sition was open.
* Another attractive feature was the working model of the Cail fish-
way, as modified by -the architect of the Fish Commission, Mr. H. von
Bayer. Young trout placed at the foot of the raceway made their
way in a few minutes to the top.

An aquarium was provided, which occupied about 6,500 square feet.
Around the side of the building, which was rectangular in shape, a
circular corridor was arranged, on one side of which were 32 tanks,
varying in size from 7 feet long, 5 feet wide, and 3 feet high to 3 feet
long, 5 feet wide, and 8 feet high, in which were shown not only all
of the fresh and salt water fishes propagated by the Commission, but
also all of the important economic and food-fishes of the North Atlantic
coast und the inland waters east of the Rocky Mountains; a few of the
Salmonidx from the Pacific slope were also included. The corridors
were in semidarkness, while the tanks were lighted from the back,
thus making all of the animal life they contained plainly visible.
Across the corridor from the tanks were mirrors to give the corridor
the effect of increased size. The ceiling was constructed in Roman
style of architecture, with groined arches radiating from columns
located on either side of the tanks and terminating at circular drums
or ventilators. The portion below the aquaria line was of sheet metal,
forming below each tank a panel of rock-face stone; this was painted
in a dark sea green, while the upper portion blended into a lighter
color; the ribs, columns, and moldings were treated in a cream white.

The tanks for the display of fresh-water fishes were supplied with
water from the Niagara River, which was furnished free of expense
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by the Exposition company. The salt water was brought from Woods
Hole, Mass., transported in cars loaned by the Union Tank Line
Company of New York. This water was stored in the basement of
the building in large settling tunks, from which it was pumped throngh
hard-rubber pipes, by means of nickel pumps driven by electricity, into
a tank 20 feet above the aquaria, from which it entered the aquaria
by gravity through hard-rubber pipes, the rubber being used because
our experience at Omaha and other points led us to suspect that the
quality of the salt water had been affected by the use of iron and other
metal pipes. '

Provision was made for an 8-ton Remington ice machine for redu-
cing the temperature of the water in summer, so that the Salmonidee
and other fishes requiring cold water could be displayed throughout
the period of the Exposition. Arrangements were also provided for
heating the salt water during the early and late days of the Exposition,
when the temperature of the water would be lower than the water
from which the fish had been taken.

For the details of the construction of the aquarium, and the instal-
lation of the machinery, reservoir, and supply tanks, reference is made
to the accompanying plans, which also show the system of pipes used
for the circulation of both salt and fresh water.

The casual visitor looking at the aquarium little realizes the diffi-
culties of maintaining & salt-water exhibit a thousand miles from the
ocean. Arrangements must first be made to secure a supply of pure
salt water, of a density ranging from 1.013 to 1.018, from some point
where the railroud facilities allow the cars to be placed on the docks
go that the water can be conveniently pumped into them. To obtain
pure water the point selected must necessarily be distant from large
cities, So far the Commission has found only two points on the
Atlantic coast where comparatively pure salt water can be readily
secured, namely, Woods Hole, Mass., and Morehead City, N. C.

The success of the aquaria, after suitable water has been secured,
depends very largely on the conditions under which the fish are cap-
tured and the care and celerity with which they are transported to
their destination. They should be caught with such devices as will
prevent their being bruised or cut, and with little or no loss of scales,
and they should be very carefully handled from the time they are
captured until they are pluced in the aquarium. This is a diffcult
problem at best, and especially when it is borne in mind that we are
obliged to depend very largely on the commercial fishermen, who are
accustomed to bhandle their fish somewhat roughly, as their only object
is to catch them and place them in the market as quickly as possible.

As very few species of the salt-water fishes could be obtained on the
New England coast before the middle or end of May, those exhibited
‘at the opening of the Exposition were collected from Morehead City,
N. C., both on account of its railroad facilities and the abundance of
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fishes at that season. Forty species, including crustaceans and mol-
lusks, were shipped on the 20th of April to Buffalo. These were supple-
mented by ten or fifteen more from Woods Hole, Mass.

Bad weather on the coast of North Carolina seriously hampered the
work during April, so that when the car reached Buffalo, two days
before the Exposition, the number of fish delivered in good condition
was comparatively small, though better than had been anticipated under
the circumstances. Some of the fishes were bruised, and the losses
during the first few days were large, but it is worthy of note that at the
close of the Exposition in November there was still in the aquarium a
number of fish brought from North Carolina in April on the first trip.

In May a carload of salt-water fishes was received from Woods
Hole, Mass., and from time to time during the Exposition additional
consignments arrived. These fish were collected under more favorable
conditions, as the Comnission operates at that point several pound nets
for the use of the Biological Laboratory, besides making collections
with seines and other suitable appliances.

The salt-water display embraced the following species from the
Atlantic coast:

Blue-fish, bur-fish, striped mullet, sea bass, white perch, gea raven, sea robin, dog-
fish, sculpin, cod, hake, croaker, crevalle, cunner, pig-fish, pin-fish, pipe-fish, remora,
rudder-fish, sand-dabs, scup, shark, skate, ‘summer skate, squeteague, lane snapper,
spot, star-fish, sticklebacks, stingray, swell-fish, tautog, toad-fish, tomncod, sand dollars,
variegated minnows, gshort minnows, striped minnows, lump-fish, sheepshead, com-
mon eel, conger eel, file-fish, sea horse, summer flounder, spotted flounder, winter
flounder, hog-choker, thread-fish, killi-fish, king-figh, menhaden, blue crab, green
crab, lady crab, hermit c¢rab, king crab, spider crab, horseshoe crab, conch, lobster,
sea cucumber, sea anemone, and diamond-back terrapin.

From Bermuda 21 specimens were shown, representing 6 species, as
follows:

Margate-fish, lane snapper, blue tang, blue angel, squirrel-fish, and red hind.

The following list shows the fresh-water fishes exhibited:

Atlantic salmon, landlocked salmon, quinnat salmon, rainbow trout, steelhead
trout, black-spotted trout, Loch Leven trout, brown trout, Scotch sea trout, brook
trout, albino brook trout, aureolus trout, hybrid trout, lake trout, Canadian red trout,
Dublin trout, white-fish, lake herring, grayling, striped bass, shad and gizzard shad,
large-mouthed black bass, small-mouthed black bass, rock bass, Warmouth bass,
strawberry bags, white bass, yellow bass, crappie, burbot, yellow pérch, pike, sauger,
pike perch, pickerel, muskellunge, sun-fish, blue sun-fish, sturgeon, lake sturgeon,
buffalo-fish, lake carp, leather carp, scale carp, channel cat-fish, spotted cat-fish,
spoon-bill cat-fish, bullhead (cat-fish), grass pike, ling, shiners, common sucker, chub
sucker, red drum, dace, dog-fish, cel, fresh-water drum, gar pike, golden ide, golden
tench, green tench, gold-fish, lamprey, redhorse, mud puppies, lawyers, quailbacks,
soft-shell turtle, snapping turtle, red-bellied terrapin.

The exhibit of fresh-water fishes, taken as a whole, far surpassed

any exhibit of this character made at previous expositions, or in fact at
any permanent aquaria in this country, during the summer months.
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Some difficulty was experienced during the heated term in keeping
white-fish, lake herring, muskellunge, suckers, and small-mouthed
black bass, but through the courtesy of Hon. C. H. Babcock, of the
New York Fish Commission, supplies of the small-mouthed black
bass and muskellunge were sent from time to time to the aquarium
to supply the losses from various causes.

Particular attention is called to the display of Salmonide which was
maintained throughout the term of the Exposition on a scale never
previously attempted in the United States.

Besides drawing on the stations of the Fish Commission for supplies
of fresh-water fish, arrangements were made with the New York and
Vermont State fish commissions for collections of game fish indigenous
to those States.

One of the most attructive features of the aquarium wags the large
circular pool in the center of the building in which were displayed four
specimens of the barbor seal. Two of these were loaned by the
Zoological Park in Washington under the authority of the Secretary
of the Smithsonian Institution. The other two were captured off the
coast of Maine by the crew of the U.S. Fish Commission schooner
Grampus after a pursuit which lasted several days and nights. These
two specimens were pups which had just been weaned, and it was some
time before they could be taught to takesolid food. It wasa matter of
regret that one of the old seals was lost early in the season and both of
the pups died during the last week of the Exposition. The food of the
seals consisted largely of live fish captured in the lagoons and neigh-
boring river and lake, although at times fish were purchased in the,
markets for them. They consumed about 34 pounds per day cach,
though it is believed that they would cat from 10 to 15 pounds each;
in fact there seemed to be no limit to their capacity, and fish were
never abundant enough to thoroughly test, for any length of time, the
question as to what a large seal would consume,

The cause of the death of the seals can not be stated definitely, but
it was noted that they were taken sick after sudden changes in the tem-
perature, and it is understood that this has been observed before. For
no apparent reason they would stop eating for a few days; then they
would commence to eat voraciously, but would lose flesh and develop
a hump in the back. Every effort was made to remedy the trouble
by a change of diet and by administering large doses of oil recom-
mended by persons accustomed to the care of such animals. At the
close of the Exposition the remaining seal was in excellent condition
and was transferred to Charleston, S. C., where it was placed on exhibit
in a salt-water tank.

In the pool with the seals was an 8-foot sturgeon, and although it
apparently took no food and was subjected to constant annoyance by
the seals, it lived until late in September. 1t is not known whether
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the seals attacked the sturgeon for the purpose of eating it or simply
in a playful manuner, but its fins and tail showed evidences of the teeth
of the seals from time to time during its captivity.

FOOD.

The food of the fresh-water fishes consisted largely of round beef-
steak and liver chopped in various sizes to meet the requirements of
the fish. In addition to this, when possible, large supplies of minnows
and other small fishes were provided from the neighboring waters.
This not only gives the fish a desirable change of diet, but it is almost
impossible to teach the black bass and crappie to take liver and steak,
which naturally results in the loss of large numbers. As but few of
the salt-water fishes will take liver or steak, clams, oysters, fiddler
crabs, and other material of this character were provided.

DISEASES.

The aquarial exhibit at Buffalo had much difficulty with fungus.
The waters of Lake Erie appear to be well supplied with the spores
of the fresh-water Saprolegnia. 'This vegetable parasite is an enemy
which fish-culturists constantly encounter more or less. At Buffalo
ity attacks were unusually persistent, and constant attention was
required to keep it within bounds.

The time-honored remedy for fungus is common salt, which was
early adopted in fish-cultural work and has served with reasonable
efficacy in preventing the parasite from gaining a foothold, but which
is not particularly rapid and energetic in its action, and requires
constant use in large amounts, involving considerable labor, care,
and attention. In the endeavor to find & better remedy, potassium
permanganate was selected for a trial, from its reported successful use
in England when introduced constantly or for a considerable time into
the water. 'This method was objectionable in the aquaria on account
of the color imparted to the water, and was impracticable for other
reasons also, the fish being able to endure only a short time. 'The
permanganate is a powerful disinfectant and it proved to be readily
fatal to the vegetative filaments of the fungus when freely exposed to
the action of a dilution as small as 0.05 per cent for one minute. Trout
will usually survive this treatment, and the filaments hanging from
the body are killed. But this does not end the matter, for a ring of
fresh growth is soon seen surrounding the original patch of fungus,
which is not superticially attached, but vegetates into the skin itself
and is protected by it and by the slime which covers the fish from
head to tail. To reach this with a solution of any active substance
and leave the fish uninjured is a difficult matter. The fish will not
endure a material increase in the strength of the solution or the time
of exposure, and there is np safe margin between a strength which is
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fatal to the fungus and one which is harmless to the fish. The
permanganate can not be applied as a radical cure.  Its regular and
constant use held the fungus attacks in check, but this is accomplished
by salt, which also has certain advantages in application.

Formalin was tried in weak solutions in much the same way as the
permanganate and with substantially the same vesult, though it has
advantages over the latter in greater safety for the fish. A chief
objection to either of these substances, or any powerful agent requir-
ing careful dilution and a short exposure to avoid killing the fish, is
that more or less handling can not be avoided. On the other hand,
the salt may be applied directly to the aquarium, where it passes slowly
into solution and the fish can find different degrees of concentration.
Though regular and constantly repeated applications are necessary, not
much handling. or transferring is required. On the whole, common
salt is still the best remedy for the fungus trouble, which, under the
conditions existing at Buffalo, can only be kept under control by
constant attention.

Filtration would be an eflicient and radical means of removing the
fungug, and would probably prevent the attacks, though the possibility
would still remain of spores brought by the fishes themselves. The
sand filter does not remove these,and the quantity of water used is too
large for any form of earthenware filtration. There were some minor
attacks of external animal parasites which did not give continuous or
very great trouble. The salt treatment aided in checking these, and
formalin dilutions are probably also valuable in such cases, but have
not been well tried, as the attacks were only occasional. However, it
- may be said that when all the conditions which must be complied with
are considered, none of the substances used can be said to possess
decided advantages over salt, whether for fungus or for exterior ani-
mal parasites. Other agents are more active and more fatal to the
enemies of fhe fish, but none combines with parasiticidal powers
the necessary qualities of cheapness, upplicability, and safety to such a
degree as common salt.

METHODS AND STATISTICS.

The fisheries of the United States represent an investment of about
$60,000,000, giving employment to 200,000 persons, and are worth to
the fishermen annually $50,000,000 in round numbers. While the
bulk of the fisheries is carried on ulong the Atlantic and Pacific coasts,
over $6,000,000 are invested in the fisheries of the Great Luakes, yield-
ing to the fishermen $2,600,000 annually and employing 9,600 persons.

Fish and other water animals form an important factor in the food
supply of the country when sold fresh, salted, or dried, and although
modern methods have rendered it possible to preserve them fresh for
considerable periods, it is not practicable to show them at expositions
unless very extensive refrigerator systems are provided. Under fishery
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products there was a very comprehensive display of fishes, oysters,
lobsters, clams, turtles, shrimps, ete., preserved by canning in various
ways, and by smoking, pickling, and salting.

The fresh-fish industries were illustrated by casts and engravings of
the principal food-fishes and by pictures showing the manner of their
capture. A series of shells of salt and fresh water mollusks commonly
used for food or hait and a’comprehensive collection of edible crusta-
ceans preserved and mounted were also exhibited. The secondary
products of the fisheries, also of considerable and increasing value,
were illustrated as completely as possible.  The principal of these are
glues, fertilizers, oils, and isinglass. -

From the skins of cusk, cod, and other fishes a superior glue is
manufactured. These skins were formerly thrown away as waste,
but now, after they have been cooked and the glue extracted, they
are again used in the manufacture of an excellent fertilizer. Fertilizer
is also produced from the waste in canning various other species and
from the residuum of fish oil. The best and most extensively manu-
factured fish fertilizer is made from the menhaden, which is compara-
tively valueless as food and is found in great quantities all along the
Atlantic coast. Isinglass is made from the ‘“sounds” or air bladders
of certain fishes like the cod, hake, and squeteague. These industries
were illustrated by 24 samples of fertilizers and 25 samples of glue and
isinglass. Nearly 60 different samples of oils, valuable for medicinal
or mechanical purposes and obtained from fishes, were shown. The
best-known and most extensively used are ¢od-liver, whale, sperm, and
menhaden oils, hbut many others are particularly adapted for special
uses, for which they are superior to other animal and mineral oils.

Sponges, although taken in the waters of only one State (Florida),
are objects of an important fishery. The economic species were rep-
resented by a series of dried specimens of different grades and sizes.

Ivory, bone, and shell are among the products of the fisheries used
to a certain extent in the arts and industries, and therc were shown
examples of walrus and narwhal tusks, sperm-whale tecth, baleen or
whalebone, both crude and prepared for use, and the well-known tor-
toise shell, in the form of shells, rough and polished, of the hawksbill
tortoise-shell turtle.

The shells of mollusks are employed for various purposes. A com-
paratively new usc to which the shells of our fresh-water mussels have
been put is in the manufacture of pearl buttons. This business, while
only established a few years ago, has attained large proportions in the
Mississippi basin. A full series of the shells utilized in button-mnaking
was shown, together with buttons in various stages of manufacture.
The mollusks yielding shells suitable for buttons also produce very
beautiful and valuable pearls, examples of which were exhibited.

The skins of water animals and some fishes are now largely utilized
in the manufacture of leather goods of all kinds, and their use could
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probably be extended. Alligator leather is familiar to all, but the
seal, walrus, and sea-lion skins furnish particularly fine leathers which
arc susceptible of being worked to a high degree of pliability, dyed
in a great variety of colors, and, like alligator leather and the skins of
some water snakes, are used for making bags, purses, cases, pocket-
books, belts, picture frames, ctc. A number of samples of these
leathers were shown and included the skins as they appear when first
tanned and the leathers dressed and dyed for different purposes. The
skins of several species of rays and of the dog-fish, gar pike, whale,
manatec, and beaver were cxhibited. The former are used by the
Japanese for covering sword hilts and for other ornamental purposes,
and, as well as the others, to some extent in this country in manufac-
turing picturc frames, fancy articles, and other special purposes,
though more coarse, brittle, and harder to work than the leathers first
mentioned.

The fisheries supply valuable articles of wearing apparel in the form
of furs, which were shown in their natural state and *“plucked and
dyed” ready for manufacture.

Large numbers of fur-seal skins arc still obtained annually from the
seal fisheries controlled by the United States on the Pribilof Islands
in Alaska. These are considered the best and are commercially known
as Alaska seal. Nearly all seal skins arce dressed and dyed in Europe
and returned to this country in a finished state ready to be made into
garments. The sea otter found in Alaska furnishes the most valuable
fur and is comparatively rare. It is used mainly as a trimming for
coats and garments, and, as it has naturally a peculiar delicate silvery
.appearance, it is not dyed. Other fur-bearing aquatic animals taken
in various parts of the United States, the furs of which are used, are
fresh-water otter, beaver, and muskrat, an enormous number of the
skins of the latter being taken annually. A coarse fur, from which are
manufactured robes, cheap gloves, ctc., is obtained from the common
" hair seal found along the Atlantic coast.

The vessel fisheries of the Atlantic and Pacific oceans and the Gulf
of Mexico were illustrated by models of modern types of fishing ves-
sels, particular attention being paid to those engaged in the Grand
Bank cod fishing, the mackerel fishery, and the fresh-market fishery of
Gloucester and Boston, Muss. The various types of pound nets, seines,
trawls, hand lines, ctc., used in the commercial fisheries wore illus-
trated by models and by full-sized specimens where space permitted,
together with dredges, tongs, and other articles used for taking oysters,
scallops, clams, turtles, and sponges. There was also displayed a com-
plete outfit of tackle and accessories used by anglers for sea fishing,
bait tishing, tvolling, fly fishing for trout, and salmon fishing, embracing
hundreds of full-sized articles handsomely mounted. '

One of the most interesting exhibits consisted of a collection of the
various types of swivel guns, shoulder guns, rocket guns, harpoons,
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lances, and other implements that have been used for the capture
and handling of whales by the fishermen of this country. Brief descrip-
tions of these are given on pages 334-337.

In addition to illustrating the work of the Commission by means of
drawings, paintings, and photographs, arrangements were made with
the American Mutoscope and Biograph Company, of New York, to
utilize the mutoscopes. A very interesting exhibit was furnished, the
phascs of the fisheries shown being as follows:

Catching cod. Kittery Point, Me.

Taking and fertilizing the eggs of the cod. Kittery Point, Me.

Lifting a lobster pot. Kittery Point, Me.

Landing a haul of shad. Avoca, N. C.

Boating a shad seine. Avoca, N. C.

Angling for large-mouth black basgs. Occoquan, Va.

Capt. Paul Boynton feeding sea lions.  Coney Island.

View of Fulton Market, New York, on a busy day.

Angling for large-mouth black bass. Muskoka lakes, Ontario, on line of Grand
Trunk Railroad.

Unloading a halibut vessel.  Gloucester, Mass,

Unloading a cod vessel. Tee Wharf, Boston.

The scenes shown in the mutoscope are obtained by making a series
of photographs of the moving objects on a long band of celluloid film
at the rate of 1,800 pictures per minute. The time interval between
the successive pictures is thus only the thirteenth part of a second.

Photographic prints are then made from a strip of negative pictures,
and these prints are arranged in regular order around a cylinder.
When the eylinder is revolved the cards are allowed to snap forward
one after another, thus presenting the photographs to the eye in the
order and at the same rate of speed at which they were originally
taken. The velocity is so great that the eye does not appreciate the.
change from one picture to another, and the observer seems to be
looking at one picture, in which the objects move as did the original.
By this process any moving scenc may be faithfully reproduced.  The
rapid flight of an express train, the movements of a watch, the maneu-
vers of a war vessel, and the movements of an insect are scenes which °
may be reproduced and which illustrate the possibilities of the art.

COURTESIES RENDERED TO THE COMMISSION.

From the U. S. National Museum were obtained numerous speci-
mens of crustacea and economic mollusks, besides models of vessels,
and the historical collection of swivel guns, rockets, lances, ete., used
in the whale fishery. The officials of the Muscum cooperated most
heartily with the Commission in all matters.

The Commission is under obligations to Mr. Howard Page, 26 Broad-
way, New York, for the loan of three tank cars belonging to the Union
Tank Line Company, used in transporting salt water from Woods
Hole, Mass., to Buffalo.

The superintendent of the New York Central Railroad, Mr. J. P.
Bradfield, rendered material assistance in transferring, free of charge,



THE PAN-AMERICAN EXPOSITION. : 303

all Fish Commission cars from the union depot to the Exposition
grounds, placing at our disposal a special engine, so that there was no
delay in the delivery of the fish after they reached the city.

To the Michigan Central Railroad, through Mr. W. H. Underwood,
the general eastern passenger agent, the Commission is indebted for the
transportation of onc of its cars from Buffalo to Chicago and return,
enabling it to bring, free of charge, a load of fishes from the Mississippi
River region.

The cordial cooperation of the Director-General of the Exposition,
Mr. Buchanan; the director of works, Mr. Newcomb Carlton; and the
superintendent of electricity, Mr. Henry Rustin, rendercd possible the
material increase of the aquarial display, both water and electricity
being furnished free of cost and every assistance in other directions
being freely given.

The New York State fish, game, and forest commission, through
the State fish-culturist, Mr. A. N. Cheney, and Mr. C. H. Babcock,
rendered material assistance throughout the term of the Exposition
in supplying specimens of live fish,

To the Minnescta State fish commission thanks are due for the
loan of a number of albino brook trout, which proved a considerable
source of attraction,

The Vermont fish commission, through Mr. John W. Titcomb,
chairman of the State commission, rendered material aid in furnishing
the fishes of Vermont and a number of specimens of red trout from
the Red Lakes of Canada.

To Col. J. E. Jones, superintendent of the New York Aquarium,
credit is due for the display of Bermuda fishes.

In the preparation of models of apparatus, showing the various
kinds of traps, pounds, and seines used in the commercial fishing on
the Great Lakes and the Atlantic coast, the American Net and Twine
Company, of Boston, rendered material assistance, also loaning alarge
purse seine, which was used for decorative purposes.

To Abbey & Imbrie, of New York, the Commission is indebted for
the loan of a fine display of angling tackle, including miscellaneous
supplies of all kinds used by anglers. ,

The Martin Novelty Company, of Ilion, N. Y., exhibited the auto-
matic reels which they manufacture, showing not only the complete
reels, but the method of construction by means of detached parts.

To Mr. J. K. Cheney, of Tarpon Springs, Fla., the Commission is
indebted for a complete exhibit of sponges.

E. Brown & Bro., of New York, contributed from time to time
supplies of Blue Point and other oysters for display in the aquarium.

To C. C. Shayne, of New York, the Commission is indebted for the
loan of skins of water fur-bearing animals illustrating the various
stages of preparation.
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The Boepple Button Company, of Muscatine, [owa, tendered assist-
ance in collecting material illustrating the pearl-button industry of the
Mississippi Valley.

Tiffany & Co., of New York, made an exhibit of pearls and pearl-
bearing shells, illustrating the pearl industry of the United States.

The Fishing Gazectte, of New York, exhibited a full set of its
publications.

Hon. Nat Cohen, of Urbana, Ill., loaned a mounted and stuffed
black bass, and Dr. S. P. Bartlett, of Quincy, 1ll., 2 mounted and
stuffed specimen of a muskellunge.

To Hon. F. Gourdeau, deputy minister of marine and fisheries,
Ottawa, Canada, acknowledgments are due for permission to collect
fishes in Canadian waters during the term of the Exposition.

PERSONNEL.

In the preparation of the U. S. Fish Commission exhibit the rep-
resentative had associated with him as collaborators the following
employees of the Commission:

Mr. George A. Schneider, draftsman, to whose skill and taste the
beautiful design of the aquarium is due. Mr. Schneider also superin-
tended its construction and assisted materially in the installation and
arrangement of the exhibits.

Mr. I. H. Dunlap, chief clerk, under whose direction the systematic
exhibit of the products of the fisheries was brought together and
installed. This exhibit, though small, was probably the most complete
ever made by the Government in the United States.

- Dr.H. F. Moore prepared and installed the exhibit illustrating the
work of the Division of Scientific Inquiry.

Dr. Hugh M. Smith sceured and arranged the collection of Florida
sponges and the exhibit illustrating the pearl-button industry.

Mr. H. von Bayer designed the model of the improved Cail fishway.

Messrs. C. H. Townsend, E. E. Hahn, E. F. Locke, F. F. Dimick,
C. W. Scudder, C. G. Corliss, and J. I, Ellis rendered material assist-
ance in collecting and preparing boat models, fishing apparatus, charts
and photographs, illustrating the offshore fisheries of New England.

Mr. R. J. Conway installed the machinery used and was superin-
tendent of the aquarium throughout the Exposition, and in the absence
of the representative was in charge of the entire exhibit. Much of
the success attained in the maintenance of the aquarium was due to his .
untiring energy, industry, and ingenuity.

Mr. M. C. Marsh, pathologist of the Fish Commission, rendered
valuable services in connection with the treatment of fish diseases and
prepared the matter on that subject in this report.

Mr. W. P. Sauerhoff and Mr. W. I&. Morgan had charge of the
general preparation, packing, installation, and maintenance of the fish-
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cultura]l and other exhibits, My. Sauerhoft superintending all of the
fish-cultural work at the Exposition.

Myr. L. H. Harron, while in charge of repairs to the aquarium at
Woods Hole, made several collections of salt-water fishes for the
exhibit. These fish reached Buffalo in cxcellent condition, and were
held with comparatively no losses until the close of the KExposition,
illustrating clearly the necessity for employing only trained men in
the collection of fishes for a permanent aquaria. He also made a fine
collection of striped bass on the Potomac River early in the season for
the same purpose.

Miss E. W. Lamon, as stenographer and bookkeeper, gave very
efficient aid.

FINANCIAL STATEMENT.

The following statement shows the expenditures under various
headings incurred in the preparation, installation, and maintenance and
return of the exhibit. The $40,000 allotted was reduced by the trans-
fer of $1,568.63 to the committee charged with the preparation of a
colonial exhibit and $1,000 was transferred to the War Department,
leaving a balance of $37,431.87 available. The total expenditures to
date, including the known outstanding liabilities, amount to $37,141.28,
leaving a balance of $290.09, but expenses still to be incurred in the
returning and unpacking of the exhibits now in Charleston will prob-
ably use up this amount.

) Tl %6, 672. 89
Travel and subsistence 4,713.17
Freight ...l 1, 361. 29
Construction of aquarivin. . ... ..o oiiiioo.. 11, 990. 39
Maintenance of aquarivime. oo oo L ool 3,126. 74
Exhibition cases « ... o 3,261. 04
X hibite. e 4, 583. 83
Packing and installation ... ...l 766.16
Miscellancous and office - ... o ool 376. 42

Total . et cceaaaa 37,141, 28

In explanation of the items for services and travel, it should he stated
that 75 per cent of the services are chargeable to the maintenance of
the aquarium and 50 per cent of the item for travel and subsistence,
which would make the total cost of the aquarium $22,778.38.

R.ETURN AND DISPOSITION OF EXHIBITS.

At the close of the Exposition, on November 3, under the direction of
Commissioner George M. Bowers, the aquarium and other cxhibits
were transferred to Charleston, S. C., for the use of the South Carolina
Interstate and West Indian Exposition, at the conclusion of which they
will be sent to Washington and the loan exhibits will be returned to
the Museum and other sources from whence they were obtained.

F. C. 1901—20
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CATALOGUE.

PORTRAITS OF THE COMMISSIONERS.

SrreNcer F. Bamrp, Commissioner, 18711887,

;. BrowN Goobr, Commissioner, 1887-88.

Mansnarn McDoxawn, Cominigsioner, 1888-1895.

J. J. Brice, Commissioner, 1896-1898.

Georck M. Bowgers, Commissioner, 1898 to the present time.

PUBLICATIONS.

Reports of U. 8. Figsh Commission from 1871 to 1900.

Buﬂetins, U. S. Fish Commission.

Fishery Industries of the United States, 5 volumes, by G. Brown Goode and
associates.

Fishes of North and Middle America, 4 volumes.

DIVISION OF SCIENTIFIC INQUIRY.
VESSELS AND APPARATUS FOR Drir-sea, Prracic, aND Siony INVESTIGATIONS.

Model of the Albatross:

The steamer Albatross was built expressly for marine exploration, and intended
especially for investigating the offshore fisheries and fishing-grounds of the United
States. ¥t i3 an iron twin-screw steamer, and was built in 1882 by the Pusey & Jones
Company, of Wilmington, Del.

General dimensions: Length, over all, 234 fect; at 12-foot water line, 200 feet;
breadth of bean, 27 feet 6 inches; digplacement, on 12-foot draft, 1,000 tons; registered
tonnage, net, 400 tons.

The deck house is 83 feet in length, 13 feet 6 inches wide, and 7 feet 3 inches from
deck to deck. It is built of iron from the funnels aft, and sheathed with wood inside
and out, with iron storm doors, but from the funnel forward it is of wood. Begin-
ning aft in the iron house, the following apartments have been set off, viz., first,
entrance to wardroom stairway; second, upper engine room; third, galley; fourth,
steam-drum room.

In the wooden part: first, two staterooms for civilian scientific staff; second, upper
laboratory, 14 feet in length, the width of the house and lighted in daytime by two
windows and a door on each side and a skylight overhead; thia room containg a
central work-table, three hinged tables, a sink with alcohol and water tanks attached,
and wall cascs for books and apparatus; third, chart room, the width of the house, 8
feet 6 inches in length, containing chart table, locker for charts, hook-shelves, berth,
sofa, etc.; fourth, two staterooms at forward end of deck house.  The pilot house is
over the forward end of the deck house.

Abaft the steerage, but separated from it by an iron bulkhead, is the lower labora-
tory, immediately below the upper laboratory, through which it is entered. This
room extends quite acrosy the ship, is 20 feet long, 7 feet 10 inches in height between
decks, and is lighted in daytime by six 8-inch eide lights, two 12:inch deck lights,
and the hatch at the head of the stairway. Ample storage cases and lockers are pro-
vided for alcohol jars and specimens; long worktables are placed on each side; in one
corner is the photographic dark room, with a large lead-lined sink with running
water; in another is the medical dispensary, and across the aft end is a storage
room. Below this room is the main scientific storeroom, a closed iron box capable
of being isolated from the rest of the ship and filled with steam at short notice in

case of fire. Here are stored alcohol, specimens, nets, etc., for which lockers have
been provided.

Model of the Fish Hawk:

, The steamer Fish Hawt is a twin-screw propeller of 205.71 tons measurement; is
rigged as a fore-and-aft schooner, with pole topmasts, and constructed for the com-
bined purpose of fish-hatching and exploration. She was designed by Charles W,
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Copeland, and built in 1880 by Pusey & Jones, of Wilmington, Del. The work of
fish-hatching necessitates her entering, at times, the shallow waters of rivers, bays,
and sounds along the coast, and she was therefore given a light draft, which unsuits
her for long trips at sea. The hull below the main deck is of iron, built on Lloyd’s
rules for vessels of her class, and sheathed with %:éllow pine 23 to 3 inches thick.
Above the main deck the structure is of wood. The hurricane deck extends from
stem to stern and from side to side, on which are located the pilot house, captain’s
quarters, and laboratory.

General dimensions: Length over all, 156 feet 6 inches; breadth of beam, 27 feet;
mean draft, 6 12et 53 inches.

Main deck: The forecastle extends 31 feet aft from stem, and is succeeded by the
main or hatching deck, which is 47 feet long. The latter has on each side a gang-
way port abreast of the foremast 6 feet wide and extending from deck to deck, and
is raised about 9 inches above it. On the hatches are placed the donkey pump and
distributing tanks for the hatching apparatus, which is arranged around it. While
engaged in dredging, the hatching apparatus, excepuing the pump, is entirely removed
from this deck, and it becomes the working quarters of thé naturalists. The beam
trawls and dredges, which are manipulated%rom the upper deck, are passed in at the
gangway port on the starboard side, their contents emnptied into sieves and washed,
and then transferred to swinging tables, where they are sorted, examined, and studied.
The arrangements for this class of work are very convenient and the working space
ample. With all the ports open on both sides, the deck receives an abundance of
light. The donkey 1pum is used for washing the materials emptied into the sieves.

The vessel is emp 0)’0({) about six months in the year in fish-culture work on the
Atlantic coast. During the fiscal year 1901 she was engaged in scientific work in
connection with the Woods Hole laboratory, a survey of the oyster beds of Pamlico
Sound. a survey of the sponge grounds of the west coast of Florida, and in hatching
shad on the Delaware River.

Tanner sounding machine and instruments for deep-sea physical rescarch:

The Tanner sounding machine is used in depths not exceeding 500 fathoms (3,000
fect). For greater depths the Sigshee machine, which reels in sounding wire by steam
power, isused. On both machines steel piano wire is used in place of the hemp sound-
ing lines formerly employed, its advantages being strength, lightness, and small bulk.
With it heavier sinkers can be employed to give an up-and-down trend, and its smaller
surface per linear foot renders it less liable than the hemp lines to be diverted from
the vertical by currents. A 65-pound shot on the sounéing cylinder is automati-
cally detached when the bottom is reached, in order to lessen the tension when
reeling in.  The sounding cylinder brings up a specimen from the bottom, the water
cup takes a sample of water within a few feet of the bottom, and the decep-sea ther-
mometer automatically records the bottom temperature.

With the Sigsbee machine the Albatross recently found a depth of 4,813 fathoms
(about 53 miles), one of the deepest oveanic depressions in the world, about 100 miles
southeast of Guam. The highest mountain in North America would be covered by
nearly 2 miles of water if placed in this depression.

Salinometers:

Used in determining the sulinity or density of sea water. Made in sets of three,

;‘h}:gle]a together have a range between fresh water and the greatest density found in

Salinometer cup:

Used to hold the water being tested by the salinometer. It is provided with a

thermometer, which f ish in correcting i ar
temperatare of 1o 0. urnishes data used in correcting the readings to a standard

Open thermometer:
U ed in determining temperature of air and water.
Sei en-foot beam trawl:

A beam trawl was displayed, fully rigged and arranged in the position which it
agsumes when in use. This is the n):ostggiﬁcient picce ogf ap amtus%mployed in col-
lecting specimens from the bottom of the sesa, in either shalﬁm’ or deep water. The
one exhibited was the smallest used on the vessels of the U, 8. Fish Commission,
measuring 7 feet across the mouth; the largest form in general use is 11 feet across
the mouth, and the other dimensions are correspondingly larger. The frame is
composed of two Iron runners connected at the wop by a transverse beam of iron
piping, to which the upper part of it is secured. The net consists of an outer bag
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about 22 feet long, having the lower side of its mouth heavily loaded with- lead
sinkers to insure its dragging closely on the bottom. Immediately back of the
mouth it is provided with an internal, funnel-shaped apron, to prevent the
escape of animals which have once entered, and for 5 feet at the bottom there is
also an inner pocket of small-meshed netting to hold the smaller specimens. A
thick-walled spherical glass float iy attached to the upper side of the net near the
mouth, &0 as to hold it open when immersed.  The Jower end or tail of the net is
closed by a secure lashing, which is removed after each haul for the discharge of the
specimens into table sieves on the deck of the vessel, where they are washed, sorted,
and preserved for future study. The trawl is dragged by a steel rope which will
bear a strain of 7 tons, rigge({ to a heavy hottom attached to the foremast. The
trawl is lowered and hauled in by steamn power.  With a net in genceral design similar
to the one exhibited the (Albutross has obtained specimens in water over 43 miles deep.

Tangle bars:

Used to collect specimens where the bhottom is so foul or rocky that the heam
trawl], or any other form of nct, would be torn or otherwise seriously injured. It is
by no means as eflicient, as the trawl, but on rocky or coral bottom it is practically
the only appliance which can be used, and it frequently catches nuinerous specimens
of star-fishes, sea urching, corals, erabs, shrimp, fishes, and other animals which
become entangled in the mops. The bow at the angle of the bars is made of tem-

ered steel, so that the legs will close up on one another like a pair of dividers if the
}rame becomes fouled in the rocks. The tangles are dragged over the bottom by
the wire used for trawling. :

Chester rake-dredge:
For use from large vessels in collecting burrowing species of fish, mollusks, worms,
etc., on hard mud or sand bottom.

Large boat-dredge:
Used for collecting specimens from the hottom.

Smedl boat-dredge:
Used for collecting specimens from the bhottom.

Surface tow-nel {3-foot):

Used for collecting surface-swimming and floating plants and animals. The outer
bag of netting serves ag a support to the lining of cheesecloth used to retain the more
minute organisms.  The funnel prevents the escape of active species of shrimps and
fishes.  After a'towing is made the tail lashing is removed and the specimens washed
into a basin of water, from which they are picked out and transferred to preserva-
tives. The net is usually towed at a speed o} about 2 knots per hour.

Surfuce tow-net (=il gauze):
Used for catching siall and microscopic organisms at the surface.

Tanner (ntermediate tow-nel, for taking specimens at knowy depths:

This net ig lowered vertically to the required depth and towed for a definite time.
A weight or messenger iy then sent down the wire, which reverses the tumbler, casts
off the bridles, and allows the weights on the legs of the frame to exert a strong pull
on the drawstring and securely close the bottom half of the net.

Townsend tntermediate tow-nel:
Used like the Tanner net. The ring is hinged and the two halves are closed on
one another by a device actuated by a messenger slid down the rope.

Twenty-five-foot Baird seine:

This is a type of scine especially devised and used for collecting fishes and, inci-
dentally, other water animals.  Tt'is rigged with floats and leads like ordinary seines,
bnt_has a8 its distinctive features a very fine mesh and a large bag in the center into
which the catch gravitates, and can be most conveniently overhauled.  Two persons
are required to operate it, and it may be set from a rowboat or by wading. The
?38‘;’“’;“ lengths of colleeting seines used by the Commission are 15, 25, 45, 75, and

eet.

Smith rake dredge:

For use from a «mall hoat in collecting burrowing species of clams, worms, cte., on
hard mud or sand bottom.
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Gill mets: _

Gill nets of varions sizes and ty\m.e, gimilar to those employed iu the conunercial
fisheries, are used in collecting and determining the nature of the fish life in waters
in which other kinds of apparatug can not be so conveniently or effectively employed.

Diprnets, serape nels, ele.:

Various forms of hand nets, intended o be used from boats, wharves, or shores,
are required in collecting small fishes and invertebrates that are swimming in the
water, resting on the bottom, or attached to piling, rocks, cte.

Colleeting tunk and chest:

IFor use in the field and in shipping collections the Commission has adopted a
stout chest with handles and padlocks. The chest accommodates one 16-gallon tank,
two 8-gallon tanks, or four 4-gallon tanks, made of sheet copper with tightly fitting
screw tops.

Mars, ClARTS, AND ILLUSTRATIONS.

Ten charts to illustrate the geographical distribution of the important food-fishes of
the GreatLakes: Common pike, sauger, small-mouth black bass, large-mouth
black bass, lake trouf, sturgeon, lake herring, muskallunge, wall-eyed pike,
common white-fish.

One frame of plates from U. S. Figsh Commission publications iliustrating the entbry-
ology of the common lobster.

One frame of plates reproduced from photographs of living fishes froni publications
of the U. 8. Fish Comunission. )

Four frames of colored plates of fishes from publications of the U. 8. Fish Commvmission.

Map of the United States showing location of scientific investigations made by the
U. 8. Fish Commission.

YcoxomMic MoLrusca or Tk UNITED STATES.

234. Flat razor-shell clam (Siliqua patula).  Alagka to California.  Used as food.

235. Razor-shell clam (Fnsis directus).  Atlantic coast.  Used as bait.

236. Long clam, soft claun (Mye arenaria).  Atlantic coast south to South Carolina.
Used as food and bait.

937. Platyodon cancellatus.  California.

238. Ilen clam, surf clam (Spisule similis).  Southeast coast United States.  Used as
food and bait. -

239. Ilen clam, surf clam (Spisula solidissima).  Atlantie coast.  Used as food and bait.

240. Alaska surf clam (Npiswla planudata) . Alaska.

241. Cuneate clam ((Mathodon cuneatus).  Gulf coast of United States.  Used as food.

242, Giant clam (Zvesus wodtedli).  Pacific coast. Used as food. .

3. Donc levigate.  Pacific eoast. Used in the manuiacture of clam juice.

244, Round clam (Saxidomus aratus).  California.  Used as food,

245, Round clam (Sewidomes nnttadli).  Californin.  Used as food. .

246. Hard clam; quahog ( Venusmercenaria). Atlantic coast. Used as food and bait.

247. Florida quahog ( Venus mortond),  Florida.  Used as food and bait.

248, Tard clam ( Venus simillina).  California.

249. Meretriz wimbosa.  Florida.

250, Tivela crassateloides.  California.

251. California little-neck clam (Tupes staminea).  California.

252, Deep-water clam (Cyprina islandicir).  Atlantic coast, south to New York.
Oceasionally used as {ood and bait. '

253. California cockle ( Curdiwmn corbis). Pacific coast.

254. Florida cockle (Cardium robustum). Florida.

255. Bloody clam (drca perata).  Massachusetts to Mexico. Oceasionally used as
bait.

256, Common mussel ( Mytilus edulis).  Atlantic, Gulf, and Pacific coasts and Europe.
Used as food and bait.

257. California mussel (Mytilus californicus). Pacific coast. Used as food.

258. Horse mussel (Modiolus modiolus). Pacific coust; Atlantic coust south to New

_Jersey; Europe. Used agfood and bait.

259. Rlbll::i?t mussel J.-Vod[olus plicatulus). Maine to Georgia. Used as food and

260. Giant scallop (Pecten magellanicus). Labrador to New Jersey,  Used as {ood.

261. Pacific coast scallop (Pecten canrinus).  Pacifiec coast.  Used as {ood

962, Common seallop( Pecten trradians).  Atlantic coast. ’

963, Scatlop (Lecten ventricosus).  Pacilic coast.
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EconoMic CRUSTACEA oF T UNITED STATES AND Porto Rico.

Pacific edible crab ( Cancer magister). Pacific coast. Used as food.

Alaska spider crab ( Lithodes camischaticus). Northern Pacific Ocean. Used as
food.

Lopholithodes mandtii. Pacific coast. Used as food.

Seyllarides wquinoctialis.  Porto Rico and West Indies. Used as food.

‘Deep-sea crab (Geryon quinquedens). Eastern coast of United States; 500 to

1,000 fathoms.

Stone gmb (Menippe mercenaria). South Atlantic and Gulf coasts. Used as
food.

Common edible crab; blue crab (Callinectes sapidus). Atlantic coast. Impor-
tant as food.

Spider crab (Lithodes maia). North Atlantic coast.

Lopholithodes foraminatus. ~ Atlantic coast. Used as food.

Kelp crab (Jepialtus productus). British Coluinbia to southern California.

Horseshoe crab, king crab (Limulus polyphenus). Atlantic coast. Used a9 fer-
tilizer and as food for gwine. Tf)is 1a8 a limited use as food for man.

Lady crab ( Ovalipes ocellata). Atlantic coast. Used as bait. '

Sand crab (Ocypode albicans). ILong Island to Brazil. Used as bait.

Rock crab ( Cancer irroratus). Labrador to South Carolina. Used as bait and
occasionally as food.

Jonah crab (Cancer borealis). Nova Scotia to New York. Used as bait and
occasionally as food.

Mud crab ( Curcinides manas). Atlantic coast. Occasionally used as bait.

Oyster crab ( Pinnotheres ostreumm).  Atlantic coast, considered a delicacy as food.

Mithrax lispidus.  Gulf coast.

Spider crab ( Libinia cmaryinata%. Atlantic coast.

Box crab ( Calappa flammea). orto Rico. Used as food.

DPortunis spinimanus. Porto Rico. Ysed as food.

River shrimp; ‘‘Camarone’” (Bithynis jamuicensis). Southern United States
and Porto Rico. Used as food.

Curpilus corallinus.  Torto Rico.  Used as food.

Terrestrial hermit crab ((wenobita diogenes). Torto Rico. Used as food.

Hermit crab (Petrochirus bahamensis).  Porto Rico.  Used as food.

Land crab; “Juey”’ (Curdisome guanhumi). Porto Rico. Used gs food.

Coral crab (Grapsus grapsus).  Porto Rico.  Used as food.

Edible crab (Callinectes bocourti). Porto Rico. Used as food.

Hermit crab (Pagurias instgnig).  Porto Rico.  Used as food.

Sand crab (Ocypode albicans).  long Island to Brazil.  Used as bait.

River crab; ““Boragina” ( Epilubocera sinuatifrons). Porto Rico. Used as food.

Mangrove crab (Goniopsis eruentata).  Porto Rico.  Used as food.

Edible crab (Callineetes dange).  Porto Rico.  Used as food.

Jand crab (Gecareinus lalrmlis{. Porto Rico.  Used as food.

Land crab él;’cidvs cordatus).  Porto Rico.  Used as food.

Hippa (Jowerita talpoida). ~ Atlantic coast.  Used as bait.

Mantis shrimp (Chloridella empuse).  Atlantic coast.

River shrimp (Bithynis olivnis).  Southern United States and Porto Rico.
Ured as food. -

River shrimp; ““*Camarone” (Xiplocaris elongatn). Porto Rico. Used as food.

Spiny lohster ( Panulivus interruptus).  Pacific coast.  Used as food.

River shrimp; ““Camarone”’ ( Bitlymis u(:an!hurmf. Torto Rico. Used as food.

River shrimp; “Camarone.”  Porto Rico.  Used as food.

Southern shrimp; ‘* Camarone marina’’ (Penwus brasiliensis). Gulf coast and
Porto Rico. Important as food. .

Cominon prawn ( Palemonetes vulgaris).  Atlanticcoast. Used as food and bait.

Common shrimp (Crengon vulgaris).  Atlantic coast.

EastERN OYSTERS ATTACHED TO VARrious OBIECTS.

Tastern oyster. Cluster attached to brick.

Joastern oyster. Growing from bowl of clay pipe.

Eastern oyster. Growing attached to and 1nside of bottle.
Eastern oyster.  Young.~ Attached to picce of old wood.
}':zuetem oyster. Growing on carthen ink hottle.

P:aatem oyster. Young. On rubber shoe.

Eagtern oyster.  On piece of petrified wood.

Eastern oyster.  Growing on child’s leather shoe.



316.

317.
318.

319.

320.

321.
322.
323.

324.
325.
326.

327.
328.
. uropean oyster. Esperig, Norway. About three years old.

330.
331.
332.
333.
334.
335.
336.
337.
338.
339.

340.
341,
342.

343.
344.
345.

346.
347.
348.
. St. Andrews Bay, Fla.
350.
351.

352.
353.
355. Bay Jump, La. The thick shells are characteristic of these beds.
356.
357.

358.
359. Yaquina Bay, Oreg. Iastern oysters transplanted from Atlantic coast when
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Eastern oyster. Growing on twig of trece. In Florida some of the oysters, and
in Porto Rico practically all of them, are found attached to the mangroves
near the surface of the water.

Kastern oyster. Growing on palmetto pile.

LEastern oyster. Young. Growth or seton sheet of rubber, showing the density
with which they sometimes attach themselves. The silver shells are
“‘jingles” (Anomia glavra). '

Eastern oyster. Growing on bark planted as cultch to furnish places of attach-
ment.

Paciric OYSTERS.

Pacific oyster. Growing on shells of Eastern oyster. The native oyster some-
times kills the introduced species by this overgrowth.

Pacific oyster. Dense growth of young on shells.of Xastern oysters.

Pacific oyster. Growing around edge of scallop shell,

Pacific oyster. Shoalwater Bay, Washington. These are regarded as the best
oysters on the Pacific coast.

Pacific oyster. San Francisco Bay..

Pacific oyster. Port Townsend, Wash.

Rock oyster (Iinniles giganieus). California.

LKunroreax OvsrERs ¥roM CULTIVATED BEDS.

Turopean oyster. Esperig, Norway. About four months old.
European oyster. Esperig, Norway. About two years old.

EasrErN Ovsrers FrRoM I'riNciran Bens or AtnaNtic AND Paciric Coasrts.

Hyannis, Mass.

Providence River, Rhode Island.

Greenwich, Conn. Old oyster from planted beds.

Greenwich, Conn. Old oyster from planted beds.

Shinnecock Bay, Long Island.

Blue Point, Long Island.

Saddle Rock, Long Island.

Rockaway, Long Island.

Tangier Sound, Maryland.

Chincoteague, Va. Some of the valves show inclusions of mud between layers
of the shell.

York River, Va.

James River, Va.

Lynnhaven Bay, Va. Large specimen, showing inclugion of mud between
layers of shell near the tip.

Beaufort, 8. C. Cluster of young on old raccoon oyster.

Beaufort, S. C. Cluster of raccoon oysters from muddy tide floats.

Beaufort, S. C. Single oysters separated from clusters when young, showing
great improvement in shape over those exhibited as No. 16.

Charleston, 8. C. Planted oysters.

Troup Creek, Ga.

St. Georges Sound, Fla.

A'Fa.‘lachicola Bay, Fla. :

Silvias Bar, St. Georges Sound, Fla. Shows seaweed adherent to valves, char-
acteristic of these beds.

Mobile Bay, Ala.

Mobile Bay, Ala. Large specimen.

Jack Stout Bayou, La.

Cedar Bayou, Tex. *Texagsaddlerocks.”

San Francisco Bay, Cal. Eastern oysters transplanted from Atlantic coast
when small.

San Francisco Bay, Cal. Eastern oysters. The offspring of transplanted stock.

small,
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EastiRN OyvsTER, GROWTH ANIS IONEMIKR

360. ‘“Jingle” culteh. Planted to catch young oysters.

361. Broken-stone culteh.  Planted to catch young oysters.

362. Iresh-water clams.  Used ag culteh to catch young oysters,

363. Lastern (l)ystcr three or four weeks old on planted oyster shells. TLong Island
Sound.

364. Isastern oyster. Less than six weeks old, on planted oyster shells.  Louisiana.

365. Eastern oyster. Two months old, on planted stone. Long Island Sound.

366. Ilastern oyster. Less than one year old.  South Carolina.

367. Iiastern oyster. One year old. Hard bottomm. Connecticut.

368. Eastern oyster. Two vearsold. Hard bottom. Connecticnt.

369. Lastern oyster. Three years old. Hard bottom. Connecticut.

370. Fastern oyster. Four yearsold. Hard bottom. Connecticut.

371. Eastern oyster. Five years old. Ilard bottom. Connecticut.

372. Eastern oyster. Six years old. Hard bottom. Connecticut.

373. Eastern oyster. One year old. Soft bottom. Connecticut.

374, Fastern oyster. Two vears old. Soft bottom. Connecticut.

375. Kastern oyster. Three years old. Soft bottom. Connecticut.

376. Eastern oyster. Tour years old.  Soft bottom. Connceticut.

377. Liastern oyster. Five years old. Soft hottomn. Connecticut.

378. Eastern oyster. Six yearg old. Soft hottom. Connecticut.

379. Eastern oyster. Sixteen years old.  Soft bottom. Connecticut.

380. Eastern oyster. Shells corroded by boring gponge, showing on the inside face
the new shell deposited by the oyster to cover up the perforations,

381. Shells overgrown with calcareous tubes of worm Serpula, which gometimes grow
80 densely ag to kill or injure clusters of oysters by preventing their opening
their shells.

382. Common starfish (Asterias forbesii). A very destructive encmy of the oyster in
Long Island Sound.

383. Common starfish ( Asterias forhesii). Position commonly assumed when feeding.
It turns the stomach inside out and projects it through its mouth and around
its food. When satisfied its stomach is returned to its proper place.

384. Common starfish. Taken in the act of feeding on oysters. The starfish
wrenches upon the oyster by a long, steady pull, and thoen ingerts its stomach
between the valves as explained above and ahsorbs the contents,

385. Oyster drill. Very destructive to oysters on certain parts of the Atlantic coast.
By means of a rasp-like tongue 1t drills a hole in the shell, through which it
feeds on the soft parts of the oyster. 1t has unfortunately been introduced
with ISastern oysters in San Francisco Bay.

386. Eastern oysters. Shells hored by drills.

387. Conch or “winkle” and cgg cases (JWwlgur cariea).  Oyster enemy.  Not very
destructive.

388. Conch or *“‘winkle’ and cgg cases, (Syeotypus canalicnlatus). Oyster cnemy.
Not very destructive.

389. Lastern oyster. Cluster to show how the oysters are crowded by barnacles
and mussels.

390. liastern oyster. Showing overgrowth of harnacles.

SPONGES.

Of the fishery products not used for food the sponges rank among the most
important, heing extensively employed for various purposes in all civilized and many
barbarous countries. lxorida is the only State on whose shores commercial sponges
are found. They are there taken in water ranging from a few feet to 50 feet in
depth, and occur in abundance throughout the Florida reefs and kexs and on the
western coast as far north a¢ St. Marke. The annual value of the Florida sponge
fishery is from $500,000 to $600,000, representing upward of 400,000 pounds of dry
sponges.

When first taken from the water the meshes of the sponges are filled with a pulpy
mass, and the external surface is covered with a skin perforated for the currents of
water, on which the animal depends for its food and growth. Several natural sponges
are shown, preserved irr alcohol.

The kinds of sponges recognized in the local sponge fishery and trade are sheeps-
wool, yellow, velvet, grass, and glove. The sheepswool, which is found among the
Florida Keys and in the Gulf of Mexico, is the hest grade of sponge, exceeding in
value all others combined. It is used for a great variety of domestic and other pur-
poses, and is the leading bath and toilet sponge. The average wholesale price per
pound received by the fishermen is $2.50 to $2.75. The yellow sponge, of which the
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most valuable grade comes from the Florida Keys, ranks next to the sheepswool
in commercial importance. The average wholesale price is 60 cents to §1 per pound.
It is \\'i(lelr used for household purposes, and by painters, caleiminers, wood work-
ers, and others for polishing and seraping.  The velvet or boat sponge is of superior
grade, with a very soft texture, and is employed for the same purposes as the sheeps-
wool. It is not abundant, and brings about $1.25 a ﬁmund. The grags and glove
sponges are very abundant, but, being of inferior quality, they are only u{)urmgly
used for the toilet. They are, however, extensively employed in livery stables, for
applying enamel and stiffening to fabries, for absorbing oil in condensing tanks, and
for many other purposes. The glove gponges are worth only 15 cents a pound, and
the grass 30 or 35 cents, wholesale.

The artificial bleaching of sponges i3 a common practice and improves their
appearance, but unless very judiciously done is like]ly to impair their durability.
Bleached sponges of all the standard grades are exhibited in the collection.

391. Natural sponges from Ilorida:

Showing their condition and appearance when first taken from the water. The
meshes are filled with a pulpy mass, and the sponge is covered externally with a
skin perforated for the entrance and escape of the water currents,

392. Sheepswool sponges from Gulf of Mexico:

The Shcep's\\'oo] i the hest grade of sponge, and exceeds in value all other kinds
combined.  The best quality comes from the grounds off the northern part of the
west coast of Florida, - The present average wholesale price to the fishermen is about
32.75 per pound.  This is the leading toilet sponge, and is also employed for man

3 . g 8¢ M
other domestic and special purposes.
. \ . . . -
393. Sheepsiwcool sponges from Ilorida Keys:

The sheepswool ig the best grade of sponge, and exceeds in value all other kinds
combined. The present average wholesale price received by the fighermen is $2.50
per pound. This sponge is extensively used for a great variety of dqmestic and other
purposes, and is the leading bath sponge.

394. Glove sponges from Florida Keys:

The cheapest grade of commercial sponge, valued at only 15 cents a pound whole-
sale. It hias a limited use for domestic and other purposes.
395. Grass sponges from Gulf of Mevico:

A cheap sponge, reaching a large size, and growing in great abundance on parts of
the Gulf coagt; it is uged for the toilet and for numerous domestic and other purposes,
The average wholesale selling price fo the fishermen is 35 cents per pound,

396. ({rass spouges from Florida Keys:

This is a cheap grade of sponge growing in great abundance in Flovida waters, Tt
i sparingly used for the toilet, and is also employved in livery stables, in condensing
tanks to take up oil, for applying enamel and stiffening to fabries, and a large variety
of other purposes.  Average wholesale price to fishermen, 30 cents per ponnd.

397, Wire or bastard sheepsmwool sponges from Flovida Keys:
A very coarse, stiff sponge of little commercial value and very limited usefulness,
pong Y
398. Velvel or boat sponges, artificially bleached.
399. Grass sponges, artificially bleached.
400. Gloee sponges, artificially bleached.
401. Yellow sponges from Florida Keys:

A valuable species, much used for domestic purposes and by woodworkers, painters
o 1 1 o3 r\ . P N B P )
and other artisans.  The average wholesale price when firet landed from the sponge
grounds is $1 per pound. The'yellow sponges from the Florida Keys are superior
to those from grounds in the Gull of Mexico.

403. Velvet or boat sponges from Florida KNeys:

A superior grade of sponge, with very soft texture. Valued at about $1.25 per
pound, wholesale, at the local sponge markets.  Used for toilet and other domestic
purposes.

404. Yellow sponges from Gulf of Mexico: :
An important species, extensively nsed for domestic purposes and for scraping

and polishing woods and walls by painters, calciminers, woodworkers, ete. Tho
average wholesale price js about 60 cents per pound to the fishermen.
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405. Yellow sponges of various kinds, artificially bleached.
406. Sheepswool sponges, artificially bleached.

407, Samples:
Sponges in condition in which they are landed and sold by the fishermen, pre-
gented by Mr. John K. Cheney, Tarpon Springs, Fla.

DevELopMeENT OF A TrOUT.

408. Models illustrating the carly stages of development of a trout:

The fertilized egg is shown in model 1. The white porti‘on represents the disk of
protoplasm which by its growth and development gives rise to the embryo. The
yellow portion, which is relatively large in the early stages, is the yolk, which serves
as food and is gradually absorbed during the process of development. The first
marked change ls the formation of a furrow which divides the protoplasm_into two
masses or blastomeres, as shown in model 2. Each of - these becomes divided by a
cross furrow, producing 4 cells, as shown in model 3, and’ subsequent divisions give
rise to 8, 16, 82, and eventually numerous cells, as shown in models 4-8. During
the later stages of this process the protoplasmic matter has increased by the absorp-
tion of some of the yolk, which gecomes thereby relatively and actually smaller.
The mass of cells has become lens-shaped, its lower surface dipping somewhat into
the yolk, as shown in models 9 and 10, which represent sections of about the stages
shown in models 6 and 7, respectively.

The mass of cells which has before been uniform now becomes differentiated into
two layers, and a cavity appears between the lower layer and the yolk. This is
ghown in models 11 and 12, where the layers are indicated by conventional colors.
Soon after, a third layer appears between these two, as shown in‘model 13. These
three layers give rise to all the tissues of the adult fish, in general terms, the outer
giving rise to the outer skin, brain, and sense organs, the inner or lower layer to the
Jining of the alimentary canal and to parts of the related organs, and the middle
layer to the bones, muscles, blood vessels, ete.

As the protoplasmic portion or blastoderinic disk gradually extends over the yolk
its edge becomes thickened and the body of the fish begins as a tongue-like growth
inward from a part of this ring, gradually extending over the disk, as shown in
models 14-21.  The thickened folds shown in model 21, and several of its predeces-
sors, represent the developing brain and spinal cord.

Subsequently the sense organs, alimentary canal, and other organs appear, the
head and tail of the embryo grow free from the now inclosed dwindling yolk, and
at the time of hatching the latter remains as a protuberant sac on the fish’s” belly,
furnishing nourishment to the fry until such time ag it is able to take food through

its mouth.
Bacrerian Exumrr.

409. Cultures of bacteria which infest fishes or are found in the water:

The exhibit of bacteria is designed to illustrate the Commission’s work in a com-
paratively new field. Bacteria are of chief imiportance in human disease, and it was
to be anticipated that they would play a corresponding part in lower forms. Some
important affections of fishes have been traced to bacterial infection, and several
of the cultures shown were made from the blood or tissues of digeased fishes. Notable
among these is the bacillus of tuberculogis in fishes, from a European source, this
disease not having yet appeared among fishes in this country. The principal pus
cocci are also represented, among which the streptococcus is most important, causing
the ‘‘oyster hand,” familiar in oyster regions, and arising from wounds caused by
“ghucking’’ oysters or handling the shells. .

A number of salt and fresh water bacteria’are shown, including some handsome
chromogens. Some of these are also frequently found unasgociated with water. The
phosphoreseent organism cxhibited produces phothorescence in the sea, and will
grow on cooked fish, producing a readily appreciable amount of light. The com-
moner water organisms may be frequently obtained from tissues or regions of fishes
to which they have access.

A few cultures are included which have been grown from fishes to all appearances
free from discase. These are bacilli and were obtained from the blood and from the
peritoneal cavity of brook trout. They represent normal bacteriology of fishes, a
new and little known field of rather uncertain significance, but suggestive and full of
interest as indicating possible important relations to normal life processes.

The cultures, as exﬁibiwd, are not living, the growth having been killed and the
medium upon which it rests hardened Ly fornalin, ’
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DIVISION OF FISH-CULTURE.
APrAraTUs FOrR TRANSPORTING JEGGs.

Clark white-fish-egy box:

Wooden case, with hinged door, con.aining twenty trays. This case is used
chiefly for the transportation of the eggs of the white-fish and lake trout from field
stationg on the Great Lakes, and was designed by Mr. Frank N. Clark, of Northville,
Mich. Iggs have frequently been held on these cases from fifteen to thirty days
before they reached the hatchery, without suffering material logs.

Annin's egg-transportation box:

This apparatus consists of an outer case which contains a smaller one, surrounded
by sawdust to prevent loss of eggs from sudden change of temperature. The inner
case iy provided with trays, with canton-flannel bottoms, for holding the eggs.
There is a small ice chamber between the outer and inner boxes, and the bottom of
the outer box is Erovided with wooden strips to prevent ity coming in contact with
the surface on which it rests, which would prevent drainage.

Devised by James Annin, jr., Caledonia, N. Y. Boxes of this patent have been
used for sending eggs of trout to Europe. ‘

Atking's transportation box:

A wooden box containing three smaller boxes, in each of which 15,000 salmon
eges are placed upon layers of muslin.  The space between the larger and smaller
boxes is filled with moss to prevent an unhealthy change of temperature, and the
layers of eggs are separated from each other by wet moss.  Eggs packed in this way
can be sent several thousand miles with very satisfuctory results.

Devised by Charles G. Atkiny, Bucksport, Me.

Seagle’ s egg-transportation boa:

This apparatus consists of a wooden box, with hinged cover, 21 inches long, 19
inches wide, and 184 inches high, containing 6 canton-flannel trays, 113 inches by 93
inches, on which the eggs are placed, packed in moss. A wooden hopper above the
trays holds crushed ice, and the space around the trays is tightly packed with sphag-
num moss. Eggs of the Salmonidic arc successfully transported long distances by
means of this apparatus. *

Devised by George A. Seagle, Wytheville, Va.

McDonald’s eyg-transportation crate:

A crate containing cighteen shallow trays or wooden frames, with wire-cloth bot-
toms, incased in canvas and secured by frimes conneeted by leather straps.  Length,
16 inches; height, 15 inches; width, 14 inches. This erate is used for transporting the
eggs of the shad for a distance of 0 to 100 miles.  The hottoms of the trays are cov-
ered with wet cloths, upon which the egas ave spread.  Fach tray holds from 10,000
to 15,000 shad eggs.  When filled they are incased in the cloth cover, securely
strapped together, and shipped by boat or rail to the hatchery. This apparatus
marks the beginning of the dry transportation of shad eges, and has been success-
fully used in the work of the U. & Fish Commission since invented.

Invented by Marshall McDonald, 1881,

Appararus ror Transrorring Fry.

Model of U. S. Fish Commission car No. 8 (scale of 1 inch to the foot):

This car was built in Wilmington, Del., by the llarlan & Hollin%'sworth Com-
pany in the month of November, 1807. Total length of frame, 60 feet; width of
}rame, ¢ feet 6 inches; total length of car from ends of platforms, 67 feet 10 inches;
height of car from top of rail to top of roof, 13 feet 10 inches. The frame of the car
has a special bracing in order to allow the two large doors in the center of the car to
extend from floor to roof. The trucks for the car were made by the Pullman Com-
pany, each of them having six 33-inch Allen paper wheels. Theinterior finish of the
car 18 of light-color ash. In one end of the car is an office, and next to it an ice
box—capacity of about 13 tons—and a water tank holding about 500 gallons. In the
center of the car are two compartments for carrying its load. The fish are carried in
cans and square tanks, according to the size of the fish. The size of these compart-
ments is 30 feet long, 3 feet wide, and 25 inches deep. A hatching apparatus of a
capacity of 45 McDonald jars is also used on this car, and is placed on the top of the
two compartments for carrying fish after moving the lids. “The jars are placed in
lead-lined boxcs, which areof the same size ag the lids and about 6 inches high. The
supply of water is taken fromn the pressure tank. It flows from the lead-lined boxes
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through a system of piping to the storage tank underneath the car. The hatching
can be done while the car s in motion.  In the other end of the ear is a kitchen and
boiler room.  The boiler room contains a d-horsepower hoiler, with water pumps
and air pump for circulating the water and air on the fish.  Underneath t,l}m ur,
between the trucks, is a storage tank which will hold about 600 gallons. The water
is prnped from this tank to a pressure tank near the oflice end of the car, after which
it circulates through the square tanks or hatching apparatus in the center of the car,
passing from these to the tank under the car again, so the water is used continuously,
In the centerof the earare four berths, together with a number of lockers and closets.
The office contains one herth and a folding bed; also a writing degk and closet. The
kitchen is fully equipped with range, water tanks, cte.

Transportation can:

A cylindrieal can, made of iron, tinned, the top of which is contracted and provided
with a cover to prevent splashing ol water while in transit.  Height, 24 inches;
diameter, 14 inches; capacity, 12 gallong.  This can is more extensively nsed than
any other form of apparatus for the transportation of young shad, white-fish, pike
pereh, trout, and other fishes distributed by the UL 8. Figh Commission.
Gulvunized-iron transportation tank:

Thig tank (size, 24 by 24 by 24) is used on U. S. Fish Commission cars for
transporting adult fishes and yearlings over 6 inches in length. It is so arranged as
to receive a continuous supply of air, and can also be connected up with the water-
supply tanks so.that a continuous circulation of water is maintained.

Tin pail for rock buss:

A light tin pail, with a capacity of 2 to 4 quarts, used in shipping rock bass and
bream by express.
Duclksport transportation can:

A eylindrieal can, made of block tin, with top contracted, and provided with a
cover, 18 inches in height and 15} inches in diameter at base.  This can is used
entirely at the Craig Brook (Maine) Station for trangportation of salinon fry.

ACCESSORIES,
Messenger bucket:
This bucket forms a part of a messenger’s equipment, and is used for carrying extra
ice, changing water, ete. '
Quart dipper:
A part of the messenger outlit, used for acration 6 wafer, sorting fish, ete.

Siplon cage:
Made of copper and tin. It is covered with cheeseceloth and attached to the giphon
tube for drawing off water from aguariam or cans containing fry.

Tin siphon funnel,
A cylindrieal funnel, with fine perforations at hottom, a part. of the messenger’s
outfit. Used in drawing off water from tanks containing shad and white-fish fry.

Siphon tube: .
A picee of five-cighths rubber tubing, 4 feet Jong, used in connection with a siphon
strainer for removing stale water from eans containing young fish.

Poclet thermometer :

This forms a part of a messenger’s equipment, and is used for. ascertaining the
temperature of water while transporting fish.
Medicine chest:

This formig a part of the equipment of cach of the U. 8. Fish Commission cars.

Mopers or Srarion aANp FroarinG ITarcuenry.

Model of Leadville troui hatchery (scale of model, three-fourths inch to 1 foot):

The station is located in Lake County, Colo., 6 miles west of Leadville, on a Gov-
ernment reservation of 1,935 acres.  Jt was established by act of Congress approved
March 2, 1899, for the purpose of propagating black-spotted and other native varieties
of trout, as well a8 varions fishes of the ralmon family from the XKastern stations.
The hatchery is built of red sandstone, is cquipped with 72 troughs, each 14 feet
long, 14 inches wide, and 8 inches deep. It has a total capacity of 6,000,000 trout
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eggs. The water supply is obtained from Rock Creck and springs on the reserva-
tion. The temperature of the water throughout the year varies from 37° to 46°,
the mean being 43°.

Model of hatehing burge:

The barges were generally equipped with hatching cones and Terguson plunging
buckets, and were extensively nsed by the U. S Fish Commission for many years
in the waters of North Carolina, Virginia, and Maryland in hatching the eggs of the
shad. After the establishment of permanent shore stations the use of the barges
was abandoned.

HATCUING APPARATUS.
Cod bo.:

This apparatus consists of a series of double rectangular wooden boxes, usnally
arranged in nests of 8 or 9. The eggy are placed in the inner box, the bottom of
whichi is slightly oval instead of flat, and is covered with serim eloth.  The water is
introduced froni the water chamber through the hottom and through a hole several
inches above the bottonm, which gives the eggs aslightly rotary motion; it escapes
through an intermittent siphon, which produces the tidal motion essential in hatching
floating eggs.

Originally designed by Marshall McDonald in 1880 and perfected in 1888.

Modcl of plunging buckets:

This model illustrates the methods employed in hatehing shad during the carly
days of the Commission. It was invented by Maj. T. B. Ferguson in 1880 and was
used in the Chesapeake Bay and on the Albemarle Sound.  The plunging buckets
were on the outside of a barge which was fitted up with the machinery necessary
for operating the same. It has also Leen used with slight success in the lLatching of
floating egys.

MeDonald’s Y-shaped hatching bo:

A wooden box, with glass ends and sloping sides, for cgge.  Length, 12 inches;
width, 24 inches; depth, 15 inches.  The sides of the box slope toward the bottom
center until they come within an inch of cach other.  Below this opening ig a space
3 or 4 inches deep, for the introduction of water.  This opening is nearly closed hy
means of an adjustable square wooden bar, one of the angles of which enters the cen-
ter of the opening, the sides of the bar thus being parallel with those of the box.
By this means the current is divided, so that the water is deflected along cither sido
of the box toward the surface, carrying the eggs with it and causing them to pass in
toward the center and fall again to the bottonm, where they are again caught by the
current and carried through the same cireuit.  The outlet is protected by a triangu-
lar trough running across the top center from gide to side.  This is placed a little
below the top of the box, so that the water shall How over its side Elll(i out through
the openings.  The current introduced is sufliciently strong to carry dead eggs into
this: trough, thus allowing them to eseape, but not strong enough to carry away the
%ood eggs, which, being heavier than the dead ones, drop before reaching the trough.
ireat care must be taken to sec that the flow of water iy properly adjusted, otherwise
many of the dead eggs may be retained or the good ones may le lost.

Invented by Marshiall M¢Donald in 1881,

Williamson hatching trough with Stone salmon basket:

.’.& section of the hatching trongh, showing three compartments complete, with
three tiers of wire trays in cach. In the trough a double partition separates cach
compartment, the first extending from the bottom of trough to within an inch of
th'e top, while the second extends from the top to within an inch of the bottom, the
h\(_)flgctlons of the partitioning heing 1 inch apart. The water passing over the first
partition and under the second, into the compartment, forees its way up thirough the
cggs on the baskets and over and under the next partitions.

Trout trough with wire trays: .

. This i an ordinary trout trough, 8 feet long, 12} inches wide in the clear, and 6
inches deep, fitted with ordinary galvanized-iron wire trays, 7 meshes to the inch.
Used at most of the hatcheries in the Commission for hatching brook, rainbow,
and black-spotted trout eggs. The troughs in the hateheries vary in length from
12 to 16 feet.  Both the trays and troughs are painted with asphaltum varnish,  Wire
trays lor the hatching of trout eggs were first used in 1867 by Mr. B, A, Brackett, of
Winchester, Mass.

Ferguson hatching-jar:

A cylindrical jar of glass, with a contraction near the base, which serves as a
support to the 7 wire-cloth egg-trays which it contains, It hag two circular open.
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ings on opposite sides—one at the bottom for admitting the water, which passes
upward through the eggs and out through the second opening, which is situated at
the top. Height, 12 inches; diameter, 8 inches. For economy of water, the outflow
opening of one jar is connected with the inflow pipe of the next by means of rubber
tubing.” By this means the water passes through an entire series of jars hefore it
finally escapes. The jar is used chiefly for hatching eggs of the Salmonidee. It holds
about 4,000 salinon egps or 6,000 trout eggs.
Invented by T. B. Ferguson, 1876.

Atking's hatching-crate:

A frame of metal and wood, with hinged cover, which incloses a nest of 9 egg-
trays. Length, 12 incheg; width, 12 inches; depth, 7 inches. This crate is used
chiefly for hatching eggs of the Salmonidwe. The trays are provided with corner
strips of wood, which separate them slightly from each other to allow free circula-
tion of water, though the spaces are not large enough to allow the escape of cggs.
These crates can be placed either in the open stream or in ordinary troughs.

Designed by Charles G. Atking, Bucksport, Me.; presented by Mr. Atkins.

MceDonald hatching-jar, old style:
Similar to improved jar now in use; but, instead of a metal cap, cork was used for
the stopple. Invented in 1881; superseded in 1883 by ‘‘imnproved McDonald jar.”

Chase hatching-jar: -

A cylindrical jar of glass, with a metal rim notched at one side and provided with
a wire screen for retaining the fish. The water is introduced through a glass tube
at the bottom and passes upward through the eggs. Height, 16 inches; diameter,
6 inches. This jar 18 extensively used for hatching eggs of the white-fisth. When
the embryos-are devcloping the outflow gate remains open, and through it any dpad
eggy are carried upward by the current and escape, thus preventing the injurious
effects which arise {from fungus and dead eggs.

Invented by Oren M. Chase, Detroit, Mich.

Clark hatching-jar:

A cylindrical jar of glasgs, with a metal rim, having a spont at one side, from which
the surplus water cseapes.  The bottom of the jar is provided with a metal cone
corresponding with the funnel-shaped end of the supply tube, which is prevented
from coming in contact with it by nieans of slight projections on its inner surface.
Height, 18 inches; diameter, 6 inches. This jar is coming into favor for hatching
eggs of the. white-fish, and is used extensively at the Northville hatchery.

Designed by Frank N. Clark, Northville, Mich.

McDonald white-fish jar:

Thiy ig the same as the jar used for hatching shad, known as the McDonald uni-
versal hatching-jar, with the exception that the closed top is removed and an open
top with a tin funnel 8} inches long substituted in its place, through which the water
escapes. The tube supplying the water is suspended from above to within one-eighth
of an inch of the bottom of the jar, and is made of cither glags, tin, or iron.

MeDonald’s universal hatching-jar:

A glass jar with metal cap, containing two circular openings. Through one of
these, which igsituated in the center, a glass tube for the introduction of water passes
to within a short distance of the bottom of the jar. The other, situated near one
side, contains a shorter glass tube, which serves as an outflow pipe. Height, 15
inches; diameter, 6 inches; capacity, 5 quarts. Tl.e McDonald jar is successfully
employed in the hatching of various species of heavy eggs. The water in entering
is thrown against the bottom with considerable force, and is deflected upward around
the sides of the jar. The eggs, which tend to settle to the bottom, are carrigd upward
along the sides, thence inward toward the center, from which point they again sink
to the bottom. The current is regulated to give the desired motion to the eggs.
With heavy eggs like those of the salmon there is no motion, but the water coming
from beneath tends to buny the eggs upward, thus preventing any injurious pressure
on the lower ones by,the mass above. The outflow pipe is movable, and can be
lowered to a point where the dead eggs, which are lighter than the good ones, come
in contact with it and are carried off. By this means the eggs are kept compara-
tively free from the injurious effects of fungus growth or decaying eggs. The jar
can be filled two-thirds full of eggs with very satisfactory results, 55,000 shad eggs
being considered a fair quantity.

Patented by Marshall McDonald, Washington, D. C., in 1882,
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Accessories To HATCHING APPARATUS.
Aquaria: :

Receptacle, rectangular in shape, made of glass, slate, and iron; 48 inches long,
18 inches wide, 18 inches deep; into which the fry pass from the jars as soon as
they are hatched. The aquaria is placed in the center of the hatching-table and
receives the fry from about 14 or 15 jars; as soon as they become crowded they are
transferred to the fry troughs usually arranged around the hatchery.

Hand dip-net (aluminum):

A small net used at Central Station, Washington, D. C., for transferring single speci-
mens from aquaria. Frame of brass wire, No. 11, American gage, 3} inches in
diameter; handle of wood, 18 inches long; mesh of net, one-fourth and one-eighth
inch by 6 inches deep. .

Trough net:

Square frame of aluminum covered with finec-meshed netting and_ provided with
handle for removing young salmon and other small fishes from hatching-troughs.
White-fish dip-net:

This net is used at Alpena Station in transferring the white-fish fry from receiving’
tanks to the transportation cans.

Jar scaff net:

Used for removing foreign matter from full jars of semi-buoyant eggs. Brass-wire
frame and handle; bowl square or circular, 24 inches to 3 inches in diameter; handle
19 inches long; netting of gilling twine, one-fourth inch mesh.

Scaff net:

Small square nets, with short handles of metal, for taking dirt from trout troughs.

Siphon cage:

Made of copperand tin. Itis covered with cheese-cloth and attached to the siphon
tube for drawing off water from aquarium or cans containing fry.

Siphon cup:

A tin cup placed under the end of a siphon to keep it from breaking when the water
gets too low in the aquarium.

Egg funnel:

A shallow funnel especially designed for introducing fish egps into the different
kinds of hatching-jars. Netting made of gilling twine, one-fourth inch mesh, is
advantageously used over mouth of funnel to keep scaley, ete., from going into the jar.

Tally bourd: Used for keeping count of trout fry and yearlings at Leadville, Colo.

Liver strainer:

An ordinary tin pan, with perforated bottom. The liveris passed through this
strainer before feeding to the young fry, to insure its being thoroughly cut up.
Perforated ladle: :

An ordinary‘iron cooking ladle, with perforated bowl, used in handling trout eggs
during the period of incubation in the hatching troughs.

Perforated dipper: Used in handling trout eggs during incubation.

Seagle hatching-trough: Model with sliding screen instead of_fixed screen in head of
trough.. Advantage claimed in cleaning trough with young fish in it.

Egg nippers:

Made of wood, tin, and rari tvles, for removing dead and uni .
nated trout and sl egé:;ass, of various styles, for removing dead and unimpreg
Page’s egg scale:

A sm'all wooden square laid off in grades and numbers. The scale is designed to
determine the r}umber of eggs of any speciesina McDonald hatching-jar. The grades
correspond to one-half pint contents of the jar, and the number of eggs per half pint
has been determined by counting 1 quart of eggs of cach specics.

Measure for counting white-fish eggs: : .
Devised by Mr. J. J. Stranahan, of Put-in Bay, Ohio, for counting rapidly a quart
of white-fish eggs—applicable to any other species.

Feathers: Used in cleaning and manipulating trout and salmon eggs.
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CovrvecrinG Qurrrr.
The sprewn-taker:

This lay figure represents @ man in the act of taking the eggs from a ripe salmon.
The fish casts in front of him show the condition of the ovaries and spermaries of
ripe male and female salmon.

Specen-taler’s bucket :

Part of a H{)‘.t\\’]l-tilk(&l"s outfit, and is principally n=ed in the eollection of shad
egas.  After the eggs have been fertilized and all of the pans refilled they are emp-
ticd into the bucket, where they are beld until they reach the hatchery, the water
being changed from time to time,

Spenigning pans:

May be of cither tin, wood, or marbleized iron, and form a part of a spawn-taker’s

outfit in collecting eggs of white-fish, trout, shad, cte.

Colltns's eqy puan: .

An oblong pan with a tumble-in top, provided with an iron bail and cover, the
latter preventing loss of egps from slopping out, and the former facilitating the
handling of apparatus in the hoat.  Pan iy 18} inches long, 10} inches wide, 84 inches
high, without cover; tinned and shellacked inside to prevent the ivon corroding from
vontact with sea water.  Designed by Capt. J. W. Collins,

Nelmon speaening box or jecket:

A wooden hox 42 inchies long and tapering from 8} inches to 33 inches in height,
and from 5 inches to 1} inches in width.  This box is used on the Columbia and
Rogue rivers in stripping ripe salmon.  The fish is placed on its back in the box, its
head being seenred with wooden slide and tail by a strap attached near the small
end of the box, and is readily stripped by one man, whereas two or perhaps three men
would be required without the box.

Invented by R. D. Hume, of Golden Beach, Oreg., in 1879,

Restirs or Fist-couru,
Chart illustrating the effeets of lish-culture on the shad fishery.

Ixerovend Carn Fisnway.

[Seale of model 1 inch to the foot. Inclination 1 to 4.]

A series of comparatively still-water compartments arranged in steps and separated
by cross hulkheads with suitable openings allowing the figh to ascend the fishway by
cither leaping the small waterfalls over the bulkheads or passing through the open-
ings.  ‘This fishway can be constructed of cither timber, masonry, or concrete, and on
a straight line or angles and curves, as the conditions may require. It is applicable
to the various forms of existing dams and natural fally, and owing to the abundance
of light through the open spaces on top can be readily ingpected and the débris
casily removed. Protection against drift ice and logs during freshets is provided, and
there are no regulating gates or other devices requiring an attendant,  The Hoor
compartments are slightly inclined, and the bulkheads run obliquely in order that
the current passing through can readily clear gravel, sand, mud, and other rubbish,
which iy an improvement over many other types of fishways.  The original fishway
was designed by Mr. Richard Cail and is used successfully in Scotland.,

Improvements were made by H. von Bayer, architect and engineer of the Ul S,
Fish Commission, as follows: (1) Beginning at the top the openings in Lulkheads
are decreased successively so ag to insure an overflow over cach hulkhead down to
the lowermost in case of any leakage in the fishway. (2) The balkheads are placed
obliquely across the fishway, 5o as to make cach compartment self-cleaning.

Puorograrus 1LLUSTRATING JISI-CULTURAL OPERATIONS AT THE STATIONS AND ON
Vessers or rue U, S, Fisi CoMMissioN.

Rearing ponds and buildings in back-  Winter storige tanks, Craig Brook.

ground, Crajg Brook, Me. Fly house, Craig Brook.
Tents, hatchery, and harracks, Craig  Interior of fly house, Craig Brook.
Brook, Rearing ponds, Craig Brook.
Upper tier of rearing troughs, Craig  Pond covered with netting, Craig Brook.
_ _Brook. Hatchery and lake, Grand Lake Stream,
Lower tier of same, Maine.

Rearing troughs and hatchery, Craig Fish inclosure and watchman’s lodge,
Brook. Grand Lake Stream,
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PHOTOGRAPHS ILLUSTRATING FISH-CULTURAL OperaTions—Continued.

Taking ripe salmon from inclosure,
Grand Lake Stream.

Stripping and impregnating eggs, Grand
Lake Stream.

Packing eggs for shipment, Grand Lake
Stream, 2 views.

Interior of second story of hatchery,
Grand Lake Stream.

Picking dead e from hatchery trays,
Grand Lake Stream.

Weighing, measuring, and tagging sal-
mon, Bucksport.

Tagging salmon, Bucksport.

Lower barrier of inclosure for retaining
unripe salmon, Bucksport.

Spawning and tagging shad, Bucksport.

en transporting salmon in dory cans,

Bucksport.

8almon dory car, Bucksport.

Superintendent’s residence, Green Lake
station.

Reservoir, hatchery, stable, Lower Green
Lake in_ distance.

Hatchery, Green Lake station.

Interior of hatchery, Green Lake station.

Rearing troughs, Green Lake station.

Troughs of Atlantic salmon eggs, Green
Lake station.
Temporary rearing-equipment bed of
. Waste Brook, Green Lake.
Spawning house and inclosure for salmon
at Great Brook, Green Lake.

Residence and rearing ponds, St. Johne-
bury, Vermont.

Bird’s-eye view, St. Johnsbury,

Interior of hatchery, St. Johnsbury.

Hatchery, St. J ohnsbur{.

Ponds drawn off, St. Johnsbury.

Rearing ponde, St. Johnabury.

Ha.tcheryi Nashua station, New Hamp-
shire.

Interior of hatchery, Nashua.

Reservoir, looking” east, showing build-

. ings, Nashua.

Rearing ponds, Nashua.

Residence, Nashua.

View of station, Naghua.

Hatching  house, looking

. Gloucester, Mass.

Intergor of hatchery, Gloucester, Mass.

Interior of hatchery, showing apparatus,
Gloucester, Mass, -

Spawn-takers boarding sloop Venus,

.. Gloucester, Mass.

Str}fg;gmg cod on sloop Venus.

Building containing hatchery, laboratory,
aguarium, and museum, Woods

ole, Mass.

Bird’s-eye view of Woods Hole station.

Superintendent’s residence, Woods Hole.

Interior of hatchery, showing McDonald
cod-boxes, Woods I-Fole, 2 views.

Interior of hatchery, showing Chester
cod-boxes, Woods Hole.

Interior of hatchery, showing McDonald
lobster jars, Woods Hole.

northeast,

Marine aquaria, Woods Hole.

Bird’s-eye view of Battery Island, Havre
de Grace station, Maryland.

Superintendent’s cottage, looking north-
east, Battery Island.

Hatching house, engine room, and tank
tower, Battery Island.

Interior of hatchery, Battery Island.

F ishermelm’?i boats in harbor, Battery Is-
and.

Landing a shad seine, Battery Island.

Packing shad eggs for shipment, Battery
Island.

Spawn-taker stripping a ripe shad, Bat-
tery Island.

Launch Canvasback towing out spawn-
takers, Battery Island. .

Launch with shipment of shad fry to
Havre de Grace.

Bird’s-eye view of Bryan Point station,
Maryland.

Seine beachand captain’s quarters, Bryan
Point.

Seiner’s quarters, Bryan Point.

Mess house and quarters for men, Bryan
Point.

Launches at the wharf, Bryan Point.

Wharf and water tank, Bryan Point.

Office building and Central station, Wash-
ington, D. C

Interior of Central station.

Bird’s-eye view of Fish Lakes, Washing-
ton, D. C.

Fish Lakes, showing spawning inclosures
and rearing ponds for bass, Wash-
ington, D. (IJJ

Fish Lakes, showing bassponds and ponds
for rearing fish food, Washing-
ton, D. C.

Fish Lakes, sorting and counting fish,
Washington, D. C.

Hatchery, Wythevil[e, Virginia.

Bird’s-eye view, Wytheville.

Superintendent’s residence, Wytheville.

Interior of hatchery, Wytheville.

Rearing ponds, looking west, Wytheville.

Rearing ponds, looking northwest,

S . Wythe\glle.

pawning ponds,
%Vytheville.

Spawning ponds, Wytheville.

Bass ponds, Wytheville.

Spring which furnishes water supply,
Wytheville.

Hatchery, Erwin, Tennessee.

Interior of hatchery, Erwin.

Foreman’s dwelling, Erwin.

Pond system, Erwin,

Bird’s-eye view, Erwin.

Stock ponds, Erwin.

View on rounding Albania Point, Eden-

. ton station, North Carolina.

Bird’s-eye view, Edenton.

Interior of hatchery, Edenton.

Hatchery, Edenton.

Landing pier, Edenton.

showing raceway,

F. C. 1901—21
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PBOTOGRArIS ILLUSTRATING Fisit-cuLTURAL OPERATIONs—Continued.

Looking toward Edenton from office.

Bird’s-eye view of Bullochville, Ga.

Rearing ponds at Bullochville.

Residence at Bullochville.

View from residence, Bullochville.

Bass ponds at Bullochville.

Spring at Bullochville.

Hatchery, Cape Vincent station, N. Y.

Interior of hatchery, Cape Vincent.

Hatchery, Put-in Bay station, Ohio.

Packing white-fish eggs, Put-in Bay.

Interior of hatchery, Put-in Bay, 2 views.

Superintendent’s residence, Northville
station, Michi%an.

Hatchery, Northville, Mich. .

Interior of hatchery, Northville, Mich.

Catching, selecting, and stripping trout,

. Northville, Mich.

Hatchery, Alpena station, Michigan.

Interior of hatchery, Alpena, Mich.

Removing green eggs from shipping trays,

orthville, Mich.

Packing eyed eggs, Northville, Mich.

Hatchery, Duluth station, Minnesota.

Hatchery, nursery troughs, and store-
house, Duluth.

Lester River and flume supplying water
to hatchery, Duluth.

Lester River, hatchery in background.

Superintendent’s residence, Manchester
gtation, Iowa.

Hatchery, Manchester, Iowa.

Foreman’s dwelling, Manchester, Towa.

Bird’s-eye view, showingspawning ponds,
Manchester, Iowa.

Rearing ponds, Manchester, Iowa.

Stock ponds, Manchester, Iowa.

Superintendent’s residence, Neosho sta-
tion, Missouri.

Hatchery, Neosho.

Rearing ponds, looking east, Neosho.

Rearing ponds 1, 2, and 5, Neosho.

Pond 4 being drawn off, Neosho.

Spring which supplies the ponds, Neosho.

Pumping plant, Quincy station.

Crew leaving station.

Laying out the seine.

Boating the seine.

Ready to land seine.

Seine landed, assorting fish.

Superintendent’s residence, San Marcos
station, Texas.

Office and upper ponds, San Marcos.

Circular bass ponds, San Marcos.

Bird’s-eye view, San Marcos.

Rearing ponds, San Marcos.

Cmpgle ponds, San Marcos.

Hp.tc ery at Spearfish, South Dakota.

Bird’s-eye view, Spearfish.

Trout ponds, with. hatchery in back-

Y ground) ) rfish.

Rearing ponds' looking north, Spearfish.

Upper spring, furnishing part of water
supply, Spearfish,

Lower spring, furnishing part of water
supply, Spearfish.
Hatching house and residence looking
north,-Leadville station, Colo.
Hatching house and residence after heavy
all of snow, Leadville.
Bird’s-eye view, Leadville.
Superintendent’s residence, Leadville.
Hatchery, Leadville.
Interior of hatchery, Ieadville.
Preparing fish food, Leadville.
Feeding trout in ponds, Leadville.
Catching spawning trout, Leadville.
Sortingand strippingripetrout, Leadville.
Bird’s-eye view “of Bozeman station,
Montana.
Superintendent’s residence, Bozeman.
Hatchery, Bozeman.
Interior of hatchery, Bozeman,
Hatchery at Battle Creek station, Cali-
fornia.
Rack across stream for stopping the ascent
of salmon, Battle Creek.
Seining boat and whim, Battle Creek.
Ponds for retainingj_‘salmon and spawning
platform, Battle Creek.
Interior of hatchery, Battle Creek.
Salmon hatching baskets, Battle Creck.
West end main rack, Battle Creek.
Rear view main rack, Battle Creek.
Entrance to trap, Battle Creek.
Spawning a salmon, Battle Creek.
The spawning platform, Battle Creek.
Disposing of dead fish, Battle Creek.
Hatching house, Baird station, California.
Seine boats, Baird.
Hatchery, Baird.
Interior of hatchery, Baird.
Salmon rack, water wheel for furnishing
water supply, Baird.
Water wheel, Baird.
Superintendent’s residence, Baird.
Mess house, Baird.
Station looking cast, Clackamas station,
Oregon.
Dam across river, Clackamas.
Interior of hatchery, Clackamas.
Rearing salmon, Clackamas.
Hauling seine, Clackamas.
Packing salmon eggs, Clackamas.
Stripping salmon, Clackamas.
Steamer Fish Hawk. .
Main deck of the Fish Hawk, showing
. McDonald jars, 2 views.
Main deck of the Fish Hawk, showing
. Chester jars.
Operating beam trawl, Fish Hawk.
oisting and reeling engine, Fish Hawk.
Schooner Grampus.
Car No. 3, 2 views.
Interior.of car No. 3.
Interior of car, showing hatching appa-
ratus in operation.
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DIVISION OF STATISTICS AND METHODS OF THE FISHERIES.

Mammals:

1. Sirenians: Manatee (cast).

2. Cetaceans: Common dolphin (cast). Black-fish (cast). Grampus (cast). Har-

bor porpoige (cast).

3. Carnivores:

. (a) Earless seals: Harbor geals (live specimens in pool).
b) Eared seals: Northern fur seals, All)gska.

Thise group represents a gection of & seal rookery on the Pribilof islands.
Fur seals are polygamous, and the rookeries or breeding grounds are com-
posed of thoueands of harems, containing § to 50 females each. The male
ismuch larger than the female. The young malesare drivenaway from the
rookery by the adult males and compelled to herd by themselves. Seals
are gelected for killing by the United States Government from the young
males, females never being disturbed, but the American fur-seal herd is
constantly decreased by poachers, who kill female seals at sea.

Reptiles:

1. One 7-foot Florida alligator (1nounted).

2. Turtles and tortoises; loggerhead turtle (cast); hawksbill turtle (polished
mounted shell); hawk:!a‘bill turtle from the Philippine Islands (unmounted
shell); green turtle (cast). Soft-shell turtle (live specimens in aguaria).

. Snapping turtle (live specimen ).
Figh:

Casts and stuffed sking of 75 species of marine and fresh-water food-fishes.

Colored drawings of fish.

Living marine and fresh-water fish in aquaria, representing 147 species.

Invertebrates:
Living sea-anemone, starfish, crabs, lobsters, mollusks, etc., in aquarium.

Model illustrating fishing scenes on the New England coast:

This model represents the five important methods employed in the capture of fish
and lobsters for commercial purposes by ﬁehing vessels along the New England coast.

The gill net, set at the surface of the water, is used for catching mackerel, herring,
and other fish that school on the surface. The mesh of the net varies in size from
24 to 3% inches, and the vessel carries, on an average, ten nets to each member of the
crew.

At the rear of the gill net set at the surface is & trawl; this varies in length and has
ghort lines with hooks fastened to it at regular intervals, the intervals varying from
3 to 15 feet, according to the fishery in which the line is used. In the haddock fish-
ery the hooks are 3 feet apart; in the halibut, 12 to 15 feet. The trawl is set hy
allowing it to sink to the bottom, the ends being secured by anchors, from which long
lines lead to the surface, where they are attached to buoys or kegs, so that the fisher-
men can locate the trawl. Each line of trawls is about 50 fathoms long, and each
metnber of the crew has from 21 to 50 lines to fish, or from 1,500 to 3,000 hooks.
Cod, haddock, halibut, and f)ollock are the principal fishes caught by this method.

The purse seine is principally used for capturing inackerel, herring, and menhaden.
The avera.%e mackerel purse seine ig about 225 fathoms and 1,000 meshes deep (2-inch
mesh ), and cost from $500 to $800 each. It is set around a school of fish so as to form
a bag or purse, as shown by model.

The net set on the bottom illustrates the use of gill nets in catching cod, which
always echool near the bottom of the ocean. The fish are caught by passing their
heads through the meshes of the nets.

The lobster traps are get on the bottom and show the method of catching lobsters.
The light-house in the background is Thatcher’s light-house, north of Cape Ann.

U. S. Fish Commission schooner Grampus (rigged model; scale, % inch to 1 foot):

The Grampuswas designed by and built underthe supervision of Capt. J. W. Collins,
U. 8. Fish Commission. = She was launched in the spring of 1886, and went into com-
mission on Junp 5 of that year. She is provided with a well, located in the middle
of the vessel, in which the fish and other marine animals can be kept alive and
taken froin distant. fishing-grounds to the coast stations of the Commission for fish-
cultural purposes or to serve as objects of study and research for biologists. In
other important respects she jg arranged and fitted to adapt her to carrying on the
marine researches and investigations which are being continuously prosecuted by the
Commission. Awmong other things, she has been fitted to operate a beam-trawl, to
test its utility, in a commercial way, in American waters.
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The Grampus is a two-masted, schooner-ri; vessel, 90 feet long over all; 81 feet
6 inches L. W. L.; 22 feet 3 inches heam, and 10 feet depth of hold. She registers
83.30 tons. An important object sought in her design was the production of anew type
of fishing vessel—one that will be much safer and in various ways better adapted to
successfully encounter the exigencies which must be met by schooners employed
in the ocean fisheries. In model and rig she iz a radical departure from the
vessels commonly engaged in the New England fisheries prior to her advent, and her
superiority in safety, speed, and other desirable qualities has been fully established.
After twelve years' service the Grampus is unexcelled in speed by fishing vessels or

ilot boats. She differs from the typical fishing schooner, at the time she was built,
in being 18 to 24 inches deeper, in having 6 to 10 inches less beam, and an easier
after section. Nhe has less proportional width aft, greater rake to stern, and pilot-
hoat bow, with straight stem above water. Her extreme draft is 11§ feet.

The principal features of the Grampus have heen copied by New England huilders.
Nearly all of the fishing vessels recently built are deeper than formerly, and embody
other featurea that characterize the Grampus. The spirit of improvement has re-
ceived such an impetus that the hest skill of the most eminent naval architecta has of
late heen devoted to designing fishing vessels. .

New England mackerel seining schooner (rigged model : seale, % inch to 1 foot):

The schooner Senator Gardner, of Gloucester, Mass., was built in Essex, Mass.,in
1900, for employment in the summer mackerel fishery and in the winter frozen-
herring trade. It represents a vessel of modern type, suitable for all hranches of the
fisheries. The model shows a mackerel seiner a{lpread y to start on a cruise; seine
hoat on deck and seine stowed on deck, ready to take in boat on its arrival on the
fishing-grounds.

Length over all, 114 feet; water-line length, 92 feet; beam, 25 feet; depth, 11 feet
6 inches; gross tonnage, 135; bowsprit, outhoard, 30 feet; foremast from deck, 65
feet; foretopmast, 42 feet; mainmast, 70 feet from deck; maintopmast, 44 feet; main-
boom, 67 feet; maingaff, 37 feet; foreboom, 31 feet; foregaff, 32 feet; jumbo-boon,
27 feet; seine hoat, 40 feet long over all by 8 feet 6 inches beam.

New England market fishing schooner (rigged model: scale, § inch to 1 foot):

The schooner Rob Roy, of Gloucester, Mass., was built at Essex, Mass., in 1900,
for employment in the market fishery, and is an entirely new model in fishing
vesgels, called the ““knock-ahout’’ type. She is an ideal market fishing craft, as she
18 easily handled around the dories when out setting or hauling trawls, and isa
smart sailer and an excellent gea boat. The model represents a market fisherman
as she appears ready to go to sea; dories on deck, nested right side up.

Length over all, 110 feet; water-line length, 88 feet; ieam, 23 feet 8 inches;
depth, 11 feet; howsprit, outhoard, 26 feet; foremast, 58 feet from deck; fore&vﬁ-
mast, 37 feet; foreboom, 28 feet; foregaff, 27 feet; wmainmast, 71 feet from d
maintopmast, 41 feet; mainboom, 66 feet; maingaff, 36 feet.

Designed by B. B. Crowinshield, Boston, Mass.

New England Cirand Bank Schooner (rigged model: scale, 4 inch to 1 foot):

The schooner John J. Fluherty, of Gloucester, Mass., was built at Essex, Mass., in
1899, for Grand Bank cod fishing in summer and in the winter frozen-herring trade.
The model represents a fast and seaworthy vessel, ready to go to the Banks on a
cruise. She is under full sail, with dories turned up and secured on deck, and
checkerboard and oil butts in place. She illustrates the extreme type of Grand
Banker, and is a very easy vessel to anchor in a heavy sea. Carries 2,200 barrels
of herring, and had 600,000 pounds of cod on her first Grand Bank trip.

Length, overall, 122 feet; water-line length, 102 feet; beam, 25 feet 6 inches; depth,
124 feet; gross tonnage, 166.35; bowsprit, outboard, 36 feet; foremast, 64 feet from
deck; foretopmast, 39 feet; foreboom, 33 feet; foregaff, 34 feet; mainmast, 76 feet;
maintopmast 44 feet; main hoom, 70 feet; main gaff, 40 feet; jumhbo boom, 28 feet.

Designed by Lawrence Jensen, (floucester, Mass.

Chesapeake Bay oyster pungy (rigged model: scale, } inch to 1 foot):

The schooner 1. F. McKewen, of which this is a miniature, is a typical oyster
Eungy of the Chesapeake Bay region, where hundreds of such vessels are employved.
She was built in 1865, and was engaged in dredging oysters for many years. This
type of fishing vessel has undergone little change in half a century.

A carvel-built, wooden, keel vessel, with moderately sharp, flaring bow, curved,
strongly raking stem, long head, sharp floor, long, lean run, shallow, square stern,
raking sternpost, flush deck, log rail except aft of main rigging where there is an
open quarter rail, rollers on rail amidships for dredge rope to pass over, typical

ooner rig. Model equipped with ovster dredges, winches, etc.

Length, over all, 68 feet; beam, 20 feet 9 inches; depth, 7 feet.
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The builders at Baltimore and other ports on the Chesapeake began the construc-
tion of sharp vessels much earlier than elsewhere on the Atlantic coast, and oyster
pungies substantially like those used in the closing years of the nineteenth century
were built as early as 1845 or 1850. Almost without exception these are keel vessels,
with tall, raking masts, long bowsprit, and high, narrow sails. They are swift, and
quick in stays. '

New Orleans fishing lugger (rigged model: scale, 1 inch to 1 foot):

Model of the typical lug-rigged boat, so extensively used in the fisheries from New
Orleans and vicinity by fishermen who are-chiefly Italians or other natives of south-
ern Europe. This represents a carvel-built, center-board boat, half deck forward,
with wide washboards and high combing around the elliptical-shaped cockpit, the
latter being fitted with hatches at cover, about two-thirds of its length from the for-
ward part. There is a cuddy fopward, which is entered through an opening in front
of the mast. The boat has a graceful sheer, increased forward to a bow shape; a
sharp bow, with concave water line and straight stem; very shallow keel; moder-
ately rising floor, with quick turn to bilge; medium length of run; Y-shaped, square
stern, with no overhang to counter; rudder hung outside and moved by tiller. The
rig consists of a single mast, 12 feet abaft the stem, and on this is set a single large
lug-gail, which tacks to a traveler near the bow, where the sheave trims to an iron
traveler across the taffrail or at the stern. The sail is not dipped in making short
tacks to windward. Boats of this class are not used anywhere in the United States
except on the Gulf coast, and are restricted there chiefly to Louisiana. They are
celebrated for speed, and are reputed to be especially well adapted to the shallow,
narrow waters in which they have to work.

Length, over all, 40 feet 6 inches; length of water line, 39 feet 9 inches; beam, 12
feet 8 inches; depth, amidships, keel to top of gunwale, 4 feet 9 inches; draft, aft, 2
feet 9 inches; forward, 1 foot 9 inches; length of mast, extreme, 45 feet; length of
yard, 38 feet 6 inches.

Key West amackee (rigged model: scale, 1 inch to 1 foot):

The welled fishing boat Jeff Brown, of Key West, Fla., of which this is a minija-
ture, was built for the market fishery at that port in 1883. Boats of thig kind are
called ‘‘smackees,’”’ a variation of the term ‘‘smack '’ as applied to welled vessels.
They are emplﬁyeq in considerable numbers at Key West, and are noticeable for
having the ‘“Mudian rig’’—a leg-of-mutton mainsail and jib—and also a well in
which the fish are kept alive. ‘

A wooden, carvel-built, sloop-rigged keel boat, with good sheer; sharp bow, rising
floor, long run and skag; V-shaped, raking stern; cockpit aft; well amidships, cuddy
hatch forward; mast stepped well forward; short bowsprit. Length, over all, 24
feet; beam, 8 feet 3 inches; molded depth, 3 feet; mast, above deck, 32 feet; bow-
sprit, outside, 6 feet; main boom, 23 feet.

The majority of the Key West sinackees are slightly smaller than the Jeff Brown,
and differ from the latter in having square vertical sterns, with their rudders hung
outside. They sail well and are reputed to be seaworthy and able in strong winds.

Connecticut oyster steamer (rigged model: scale, § inch to 1 foot) :

Model of the oyster steamer Jeremiak Smith, of New Haven, Conn. This vessel
Wfas built in 1885, at West Haven, Conn., and is one of the largest and finest vessels
?ﬂthlslclass, constructed for the specia.l purpose of carrying on the oyster fishery in

.(’l‘g sland Sound. The model is fitted with boats, dredges, etc. This vessel is
:l,lloet and' rather flat, with moderately sharp bow and low, rounding Dbilge; rather
cha;i ruu},1 large deck houses; provided with rollers for operating the dredge; side
fitte d"g chocks, ete. The wheelhouse is above the main-deck house. The vessel is

ed with a screw propeller, and will steam about 7 or 8 knota.

Gross tonnage, 114.38: . ot
beam, 24 foet; r,aft,l%:zgét,net tonnage, 66.68; length, over all, 72 feet; extreme

Mgrket steamer Golden Gate (rigged model: scale § inch to 1 foot):
- The Golden Gate was built in 1891 for employment in the market fishery from San
hranctl)sco, Cal. 1t i8 & representative of the type of small steamers, of which several
a\ie een built to fish from San Francisco with the parenzella. The building of
i‘qcll vgssels foxj the‘ market fisheries of the Pacific coast was suggested by the U. 8.
ish LOMmISSION in an article published in 1888, entitled ‘“Suggestions for the
employment of improved types of vessels in the market fisheries, ete.””  Sharp bow;
straight stem above water Tine, curved below; moderate rige to floor; long, lean run;
round stern; SFTOII% sheer; engine and pilot houses on deck; sloop-rigged, with loose-
footed gaff mainsail.
Length, over all, 80 feet; beam, 18 fect; depth, 7 feet; mast, deck to truck, 60 feet;
gaff, 20 (@et; mainsail: on foot, 62 feet; luff, 36 feet; head, 18 feet 6 inches; leach,
b9 feet; jib: luff, 47 feet; leach, 45 feet; foot, 15 feet.
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Steam schooner Royal (rigged model: scale § inch to 1 foot): .

The schooner Royal was built at Benicia, Cal., in 1891, and is awned at San Fran-
cisco. She is a representative of the type of small auxiliary steam schooners
employed in the Alaskan salmon fishery, and is noticeable for having pole mnasts and
a leg-of-mutton mainsail, which are characteristics of schooners fishing in Alaskan
waters. Long, sharp bow; raking, curved stem; rising floor; medium length of run;
overhanging, elliptical stern; good sheer; fitted with deck houses; screw propeller,
and rigged as a two-masted schooner.

Length, over all, 81 feet; tonnage length, 75 feet; beam, 20.6 feet; depth, 8.2 feet;
net tonnage, 29.54; nominal horsepower, 20; mainmast, deck to truck, 56 feet; fore-
mast, deck to truck, 56 feet; bowsprit, outboard, 13 feet; main boom, 44 feet; fore-
gaff, 16 feet.

vew Fngland dory:

Fully equipped model, with trawl lines, tubs, anchors, oars, ete., for the Bank cod
fishery. Similar boats are employed in the halibut, shore cod, market, and other
fisheries. Each vessel carries 3 to 9 dorieg and 1 or 2 men go in each dory.

Crouatan Sound fishing boat (rigged model: scale, 1 inch to 1 foot):

Sloop boats of this type are used in large numbers in the gill-net shad fishery of
Croatan Sound and a({iacent waters in North Carolina. Many of them are built
on Croatan Island. They are well adapted to the shad fishery, being fine sailers
and easy to row. This iy a wooden, carvel-built, open, centerboard boat; long,
gharp bow; rising floor; long, fine run; raking, V-shaped stern; good shear; a single
mast; loose-footed, sprit mainsail and jib, the latter tacking down to the stem head.

Length, over all, 23 feet 6 inches; beam, 7 feet; depth, top of gunwale to keel,
amidships, 2 feet 6 inches; mast above thwart.

Puund-net boat:
Used on Great Lakes in lifting pound and trap nets.

Ners.
515. Irish drop net:
This net is used hy the Irish fishermen in Boston and other New England towns
in capturing perch for the fresh-fish market.
516. Snup net: Used for catching cunners on the New England coast.
517. Crab net: Used for catching crabs. )
5174. Terrapin net: Used on the Pacific coast.

518. Cust net: 43 feet, five-eighth mesh, mounted.
Used on Atlantic coast, chiefly for catching shrimp, though also for fishes.

519. Cuast net: 43 feet, 1} mesh, mounted.
520. Bag seine (model) :

Very generally used throughout the country for fishing in shallow water, for taking
shrimp, herring, mackerel, shad, and for general river fishing.

521. River seine (model):
Used in great variety of sizes for inland river and fresh-water fishing.

522, Purse seine (model):

This represents the style of purse seine in general use on the Atlantic coast and
Gulf of Mexico for taking mackerel and menhaden. They are made in lengths from
180 to 250 fathoms and from 8 to 20 fathoms deep. For mackerel the mesh is com-
monly 1} or 2 inches and for menhaden & larger variety is used, running from 1% to
2% inches. They are made of a light cotton twine, graded from a very small size on
the ends to a heavier and a stronger size in bunt.

523. Minnow seine:

For taking bait, small fish, etc. Mesh one-half inch. Loaned by the American
Net and Twine Company, Boston.
524. Cupelin scine (model):

Used in Nova Scotia, New Brunswick, Labrador, and Newfoundland fisheries;
20 to 75 fathogns long and 2 to 8 fathoms deep. The mesh is graduated from three-
fourths inch in bunt to 2 inches on end of arms. When launce are to be taken a
three-eighthe-inch mesh bunt is put into the center of the seine.
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525. Cod seine (model):

Used in Nova Scotia, New Brunswick, Labrador, and Newfoundland fisheries;
100 to 130 fathoms long and 10 to 15 fathoms deep. The mesh is 3 inches in bunt,
and on each side is graduated—33 inches, 4 inches, 4} inches to 5 inches on extreme
ends. Made of cotton cod-seine twine.

526. Herring seine (model):

Used in British North American and Newfoundland fisheries; 50 to 150 fathoms
long and 4 to 10 fathoms deep. The bunts are generally made of 14 or 1§ inch mesh,
and the arms of 2-inch mesh.  Made of cotton herring-seine twine.

527. Cod trap (model):

Used principally on the Newfoundland and Labrador coast; 8 to 16 fathoins square
and 8 to 12 fathoms deep. The pot is made of 4-inch mesh and the leader of 5 to 6
inch mesh.  Made of cotton trap twine. '

528. Lake Frie pound (model):

Used on the Great Lakes for taking white-fish, trout, saugers, etc. Pots are from
30 to 45 feet square and from 30 to 60 feet dee{); hearts 108 feet long; pots are of
2}-inch mesh, hearts are 33-inch mesh, and leaders are of 5 to 6 inch mesh. Made
of cotton trap twine.

529. Buss or stud trap (model):

Used for taking bass, SCUF, flounders, and other fish on North Atlantic coast.
Crib or pot is from 20 to 30 feet square and 20 to 30 feet deep. Crib, 23-inch mesh.
Small hearts, 23-inch mesh; large hearts, 3-inch mesh. Leader, 5-inch mesh.

530. Rose floating trap (model):

Used on Rhode Island coast for scup and bass; 30 to 50 fathoms long by 10 to 25
fut!nox.ns wide and 8 to 14 fathoms deep. The mesh in head end of trap iu 3 inches
to 3} inches and in front end 4% to 54 inches. Leaders about 54-inch mesh,

531. Heart trap or weir (model):

Used on the Atlantic coast for taking herring, mackerel, blue-fish, cod, etc. Bowl
96 feet across and from 25 to 50 fect deep. Rim, 1§-inch mesh. Hearts, 240 feet
long, 4-inch mesh. Leaders, 6 to 12 inch mesh, and made of cotton trap twine.

532. Swmall fyke:

Tor taking cat-fish and other fresh-water fish in rivers and ponds.
533. Jiel fyke: Used for taking eels in creeks and rivers emptying into the sea.
534, Small flounder fyke: Used in taking flounders along the Atlantic coast.
535. Blue-fish gill net (model):

Made in great variety of sizes, from 50 yards to 200 yards long and from 4 to 12
yards deep.” The mesh varies for different localities from 4 1o 6 inches. Blue-fish
gill scires are made in similar way, but are 400 yards long in two picces, and 75 to 80
meshes deep. They are leaded heavily enough to sink and fish on the bottom.

536. Shad drift gill net (model):

¢ Made in a very great varioty of lengths to suit the place where they are to be used,

‘v}m 40 to 50 meshes deep. Twine used is No. 30 to No. 40—2 and 3 cord linen.
ren these netg are get stationary on stakes no floats are used and very few sinkers.

537. Salmon gill net (model):

15(%Isfzed on the Columbia River and made in different lengths,  common length being

. athoms, They are 33 meshes deep and 93-inch mesh, of No. 40—12 or 13 ply

ll{l}en, alnd 60 meshes deep of 7}-inch mesh, No. 40—8 and 9 ply linen. On Frazer

1ver they are used 40 meshes deep of 5§-inch mesh of 4 and 5 ply linen.

838. Herring gill nets (model):

A}:’arlety of sizes for different localities, from 20 to 75 fathoms lony and 110 to 250
meshes deep, of 2} to 3} incht mesh, of cotton gill-net twine.
539. Cod gill net (mnodel):

I(Isegl on the New England coast and are made 75 yards long, 18 meshes deep, 83
to 94 inch mesh, of medinm-laid cotton twine. Glass balls are used for floats and
bricks for sinkers.

540. Baird seine:

Barked and fitted, 125 feet long, 13 fect deep in center and 10 feet at ends, with
bqg 10 feet in d]':ugleter and 10 feet long, hung to double six-thread tarred manily,
with 20 O-space 3-lnch corks and 198 Jeads.
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541. Baird seine:
Barked and fitted, 45 feet long and 6 feet deep, with bag 5 feet in diameter and 8
feet long, hung to double six-thread tarred manila, 72 3-inch corks and 50 leads.

542. Shad gill net: Completely rigged, 5-inch mesh, 100 feet long.

543. White-fish gill net: Completely rigged, ordinary sized mesh, 100 feet long.
544, Sturgeon nel: Ordinary sized mesh, completely rigged, 100 feet long.

545. Cod gill net: Completely rigged, usual sized mesh, 100 feet long.

546. Salmon gill net: Completely rigged, usual sized mesh, 100 feet long.

547. Herring gill net:

Made in a variety of sizes for different localities, ranging from 20 to 756 fathoms
long and from 110 to 250 meshes deep, of 2} to 3} inch mesh, of cotton gill-net twine.
Mackerel gill nets are made in practically the same style mesh, 2% to 3} inch.

b48. ILinen dip nets:
Used for capture of minnows, shrimp, etc. Sizes vary from 12 to 36 inches.

54Y. Cotton dip nets:
Used for the capture of minnows, shrimp, etc.

Traps, Pors, aAND D1p NETS.
550. Eel pot.

551. Wire eel pot:

* Used by fishermen in Waquoit Baf‘;’ Massachusetts, in fishing in waters 6 to 9 feet
deep. Live minnowsare congidered the best bait. When live bait can not be obtained,
fresh fish of any kind is used. The fish is suspended in the middle of the pot by a
string, which is fastened to the ¢ backbone’’ which runs lengthwise of the pot.

552. Wicker eel pot:

Used by fishermen at Vineyard Haven, Mass., and fished in water 8 to 21 feet
deep. Ballast of stones sufficient to sink the pot is used, the stones being put into
both compartments. The bait is not suspendeg, but lies on the bottom of the pot.

Another pot made exactly like this, only from 5 to 7 feet long, is used in water
2 or 3 feet deep, generally in a narrow creek. No bait is needed with this pot, but
a leader and wings, made of sticks about 15 or 18 inches long and woven with
rope is used. The leader is usually 20 to 40 feet long and each of the wings is about
20 feet long. The pot when set as above really becomes a small weir.

553. Lobster pot (rounded top):

This style pot has been in common use in southern Massachusetts a number of
years and is known as a ‘‘parlor pot.’”’ The style is peculiar (in having one end
closed) to the territory south of Cape Cod. The pots used north of Cape Cod have
a funnel in both ends, so that it is possible for a lobster to enter through cither end.
The fishermen claim that the parlor pot is preferable, as many are lost through the
lower end of the double-end pot while it is being hauled to the surface. All the
lobster pots require ballast to sink them to the bottom.  The average ballast per pot
consists of 8 bricks placed on the bottom of the pot and along the gides, and Eel in
place b{ latha slong the sides tied with a string. This pot is fished in water varying
in depth from 10 to 200 feet. Fresh fish is considered the best bait, but when this
can not be obtained salt bait is used.

554. Lobster pot (flat top):

This is practically the same as the other lobster pot, differing only in shape. Fisher-
men agree that both pots-fish equally well, but are gradually discarding the rounded
top for the flat top, as the latter store better in a boat when geing carried to and from
the fishing grounds.

555. Lobster pot (Cohassel):

5566. Lobster trap:

This trap is made of blats and twine and is in more general nge for capturing lobsters
than any other form on the Atlantic coast.

557. Eel pot: Used in the capture of eels on the New England coast.
558. Dip nel.
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Lines.

559. Tub ofﬁdeep-wa.ter or Grand Bank cod trawl, with anchor, buoy, black ball, and
staff. .

560. Tub of inshore cod trawl, including anchor, buoy, black ball, and staff. -

561. Tub of haddock traw], including anchor, buoy, black ball, and staff.

562. Skate of halibut trawl, including anchor, buoy, black ball, and staff.

563, Georges cod hand line in tub, complete.

564, Nantucket shoals or rip cod hand line.

565. Pollock hand line. This hand lineis uged by fishermen from the deck of a vessel
for capturing pollock in inshore waters.

566. Mackerel line and jig, used in jigging for mackerel.

668. Blue-snapper line. Used in mackerel fishery with a plain hook instead of jig.

569. Squid line with jig attached. Used in catching equid for bait.

570. Smelt spreader with smelt hooks. ’

571, Pacific coast trawl line. Used for catching rock-fish, halibut, flounders, and
other fishes from Cape Flattery to San Diego.

672. Sturgeon set line.

These lines are usually a mile or two in length, and are made to carry upward of
of a thousand hooks. They are used on the Upper St. Lawrence and eastern end of
Lake Ontario for catching sturgeon.

AncrLing Exminir sy Ansey & IuBrig, oF NEw YoORK.
Exhibit of Tuckle for Sea IMishing.

Striped-bass rod, made of noibwood, two tips, short rubber butt, German-silver
mountings, 7 feet long.
Tarpon rod, made of noibwood, two tips, short rubber butt, German-silver mount-
. ings, 6} feet long. ’
Split bamboo rod, for sea fishing. Two pieces, with extra tip, German-silver mount-
ings, 7% feet long.
Blue-fish rod, Calcutta bamboo. Two pieces, German-silver mountings, 74 feet long.
Landing net, with steel collapsing frame and bamboo handle.
Steel gaif for tarpon and yellowtail. Patent automatic gaff.
Leather rod rest for heavy fishing.
Best quality reel for tarpon and yellowtail fishing, made of German silver and hard
. rubber, with Abbey & Imbrie’s patent compensating steel pivot bearings.
Nickel-plated reel for tarpon and yellowtail fishing, with Abbey gz Imbrie’s patent
compensating steel givot bearings.
Striped-bass reel, made of German silver and hard rubber, with Abbey & Imbrie’s
patent compensating steel pivot bearings.
The ‘‘Imbrie’” reel, made of German silver and hard rubber, with patent compen-
sating steel pivot bearings,
Hard-rubber and nickel-plated reel for weak-fish, with patent compensating steel
. ivot bearings.
,N ickel-plated striped-bass reel, with patent compensating steel pivot bearings.
Tarpon htgeggn spoc()jl, made of best quality linen No. 21 thread, 600 feet long, tested
. 36 pounds. .
Striped-bass h}:m on spool, made of best quality linen No. 18 thread, 300 feet long,
Weak lested to 34 pounds.
eak-fish line on 8 ool, made of best quality linen No. 12 thread, 150 feet long, tested
Strived to 22 pounds, (Two spools connected. ) .
T1pec -t:z‘:s:ehu;e SE? block, made of best quality linen No. 15 thread, 300 feet long,
, .ed to 28 pounds. o
Weak-fish line on block, iade of best quality linen No. 9 thread, 150 feet long, tested
Best %9 18 pounds. (Two blocks connected.)
" ?ua]:ty hard braided linen line for hand fishing, 300 feet long,
“\]\f‘otmn 8 (84 feet, each) best quality braided cotton line for hand fishing.
“xtra-strength’’ braided silk line for heavy fishing in fresh water, tested to 33
g pounds, ,1’50 feet on each block. (Two blocks connected.)
*xtra-strength’’ braided silk line, waterproofed, tested to 28 pounds, 75 feet on each
R card. (Four cards connected. )
Pocket tackle box, contaming 1 striped-bass spinner, 1 pearl weak-fish squid, one-half
dozen bronze forged hooks for sea fishing, 1 knit thumb stall, one-third
) _ dozen sinkers, assorted, one-third dozen swivels.
Six-awivel “(hpsgy” sinkers, assorted. Box lead ‘‘ worm’ sinkers.
One-half dozen highest quality heavy double-gut leaders, 3 feet long.
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AxGLING Exnmsir By Assey & IMBrik, or New York—Continued.
Isxhibit of Tackle for Sea Iishing—Continued.

Bronze tarpon hook snelled on phosphor bronze wire, with swivels, 30 inches long.
Bronze tarpon] hook on plaite(f linen snell wound with wire, 36 inches long, with
swivels.
Bronze tarpon hook on three linke of piano wire, with swivels, 24 inches long.
One-fourth dozen blue-fish hooks on two links of piano wire, assorted sizes.
Onedoz. highest quality bronzed ‘‘Sproat’’ hooke, No. 6/0, ondouble “mist-color’’ gut.
One doz. highest quality bronzed “Sproat’’ hooks, No. 5/0, on 1-inch treble gut loops.
Pair aluminum fish tongs.
One-half dozen brass treble swivels, patented.
One-fourth dozen pearl weak-fish squids.
Two sea spinners.
Plain maskinonge spoon, nickel-plated.
Hammered maskinonge spoon, nickel-plated.
‘“Coburg’’ pattern maskinonge spoon, nickel-plated.
Two knit thumb stalls. )
Two silver-plated fluted trolling spoons.  One gold-plated fluted trolling spoon.

Sxhibit of Tackle for Bait Fishing and Trolling.

Best quality eight-section split bamboo bait rod, German-silver mountings, hard-
rubber butt, with extra tip and agate guides, 8% feet long, 9% ounces.

Best six-strip ‘‘hexagonal” split bainboo trolling rod, German-silver mountings,
hard-rubber butt, with extra tip, 104 feet long, 12 ounces.

Six-strip hexagonal split bamboo bait-casting rod, German-silver mountings, wired
cork butt, with extra tip, 8} feet long, 9 ounces.

Six-strip hexagonal two piece split bamboo frog-casting rod, German-gilver mount-
ingg, cork butt, with extra tip, 6 feet long, 54 ounces.

Best quality noibwood bait rod, German-silver mountings, hard-rubber butt, with
extra tip, 8} feet long, 10 ounces.

Best quality lancewood bait rod, German-silver mountings, hard-rubber butt, with
extra tip, 94 feet long, 12 ounces.

‘‘Imbrie’’ reel, double multiplying, made of German silver and hard rubber, for
bait fishing, with Abbey & Imbrie’s patent compensating steel pivots.

Quadruple multiplying reel, German silver, with patent compensating steel pivots.

Quadruple multiplying reel, nickel-plated, with patent compensating steel pivots.

Double multliplymg reel, hard rubber and nickel plate, with patent compensating
steel pivots.

Double multiplying round-disk reel, nickel-plated, patent compensating steel pivots.

Double multiplying raised-pillar reel, nickel-plated, patent compensating steel pivots.

Tin tackle box for fresh-water fishing.

‘ Extra-strength *’ braided silk line on 50-yard blocks, tested to 18 pounds. (Two
blocks conne(-ted.f

“Extra-strength ’’ braided silk line, waterproofed, on 25-yard cards. (Four cards
conneceted, tested to 12 pounds.)

Best quality braided raw-silk line, on 25-yard cards. (Four cards connected.)

Best quality braided dressed-silk bait-casting line, No. 70, on 50-yard spools, ~ (Two
spools connected. )

Best guality braided dressed-silk bait-casting line, No. 90, on 50-yard spools. (Two
spools connected.)

One hundred yards best braided-linen line on blocks.  (Four blocks connected, 25
vards on each block.)

Steel gaff, with jointed bamboo handle, for pickerel fishing. .

One dozen highest quality single-gut leaders, 6 feet long, ““mnist color,”” for bass.

One dozen highest quality double-gut leaders, 3 feet long, “mist color,”” for bass.

One-half dozen swivel traces for trolling, 6 feet long, made of treble-twisted gut.

Nickel-plated, felt-lined leader box.

Three dozen higheet quality “Sproat’” hooks, bronzed and snelled, on treble-twisted
‘‘mist-color’” gut loops, for pickerel figshing.

Three dozen highest quality *“Sproat” hooks, bronzed and snelled, on double ““mist-
color’’ gut, for heavy bass fishing.

Three do'/.crg highest quality “Sproat”’ hooks, bronzed and snelled on short double
‘‘mist-color’’ gut loops.

Three doz?n ,l’lightest quality **Sproat’’ hooks, bronzed and snelled on single *‘ mist-
color’’ gut,

Three dozen highest quality ““Sproat’” hooks, bronzed and snelled on short single
‘“migt-color’’ gut loops.
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AxcrinGg Exmmsir sy Asney & Ismprig, or New York—Continued.
Isehibit of Tackle for Bait Fishing and Trolling—Continued.

Three silver-{)lated fluted trolling spoons.
Three gold-plated trolling spoons, Auted.

Three copper-plated fluted trolling spoons.

Four nickF—plated ‘“‘gpin easies,” ’fhree copper-plated *‘spin easies.”

Two *‘ American gpinners.’’

Two silver-plated oval trolling spoons. Two CO{)per oval trolling spoons.

One aluminum ‘‘ghost’’ for black bass. One aluminum ‘‘ghost”’ for pickerel.
Two nickel-plated bass epinners.

Single-beaded bass spinner. Double-beaded basg spinner.

One Lake Piseco pattern trolling spoon.’ .

Four best casting spoons for black bass.

One ‘‘St. Lawrence gang,” for trolling with live minnows.

One ‘‘Richards frog’’ gang.

One ‘‘Imbrie minnow gang,” double gut, for bags fishing.

One ‘‘Seth Green minnow gang,’’ single gut, for trout ﬁshinﬁ.

One ‘‘Adirondack minnow gang,” on treble-twisted gut, for lake-trout fishing.
Nickel-plated fishhook disgorger.

Spring Ea]ance, nickel-plated, registering up to 10 pounds.

Clearing ring, nickel-plated.

Three lead trolling keels to prevent line twisting.

One box lead ““worm’’ sinkers.

One-half dozen *‘Mackinac’’ adjustable screw sinkers.

One dozen patent swivel sinkers, assorted. One dozen treble swivels.
Three-fourths dozen German silver connecting links.

Fish scaler and shredder.,

Tube of ““ Wetheroil”’ for lubricating rod ferules.

Stick of ¢‘King’s’’ ferule cement, waterproof.

Nickel-plated chain fish stringer.

One dozen swivel ‘‘dipsey’’ sinkers, assorted.

Fahibit of Tackle for Fly Fishing.

Best eight-section split bamboo fly rod for light brook fishing, German silver mount-
. Ings, extra tip, sumac butt, 3 ounces, 73 feet long.

Best eight-scction split bamboo fly rod for stream fighing, (terman silver mountings,
extra tip, sumac butt, 6 ounces, 94 feet long.

Best gix-strip hexagonal split bamboo fly rod for lake fishing, German silver mount-
ings, extra tip, hard rubber butt, 7 ounces, 10 feet long.

Hexagonal split bamboo fly rod, German silver mountings, extra tip, cork butt wound
with wire, 93 feet long, 63 ounces.

Hexagonal split bamboo fly rod, German silver mountings, extra tip, cork butt, 7

. ounces, 10 feet long.
Noibwood fly rod, German silver mountings, extra tip, cork butt, 63 ounces, 9% feet

ong.
Best lancewood fly rod, German silver mountings, extra tip, hard-rubber butt, 8
ounces, 9% feet long.
Best quality enameled steel collapsing landing net, bamboo handle, and braided linen
waterproof net.
German silver and hard-rubber raised pillar trout reel, single action, with balance
G handle and adjustable click.
erman lsnl\'(éli and hard-rubber “round disk’’ trout reel. Single action, with crank
. handle.
Aluminum “rajsed pillar” bass reel. Single action, with balance handle and
. adjustable click.
Nickle-plated ‘‘raiged pillar’’ trout reel. Single action, with balance handle and
. adjustable click,
1\:1ckle and bard-rubber ‘‘revolving disk "’ trout reel. Single action.
Canvas folding fish bagket,
]‘)‘oubltbtapered fly line, “luster finigh,”’ 50 yards long. Best braided silk enameled.
Single-tapered fly line, “‘luster finish,”” 25 yards long. Best braided silk enameled.
100 yard level fly line, “|uster finish.”” Best braided silk enaineled, on 25-yard
cards, 4 connected. ’
100 yards best quality braided oiled silk fly line for bass fishing, 25 yards on a card,
4 cards connected,
One dozen ‘“‘mist color”” leaders. Heavy trout size. Single gut, 6 feet long.
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AxariNG Exmisrr By ABey & IMBRIE, oF NEw York—Continued.
Exhibit of Tackle for Fly Fishing—Continued.

One doz. ““ mist color’’ leaders, ““extra light”’ for brook fishing, sinﬁle gut, 6 feet long.
One dozen “evlen tension’’ leaders, cemented joints, single gut, for heavy hass fishing,
4 feet long. -

Leather fly book, iZelluloid leaves and patent spring clips; holds 8 dozen flies.

Aluminum fly box, with felt pads.

Tube ‘“No Touch Em,” to prevent insect bites.

Nickel spring balance, registers up to 6 pounds.

Two pins for carrying landing nets.

Three-fourths dozen chenille grubs.

One-fourth dozen * Adirondack spinners,” for trolling.

Bottle rod and tackle varnish.

One-half dozen best quality patent *“fluttering”’ trout flies, each, Lowery, Captain,
Yellow May, Wilson, Imbrie, Coachman, Cowdung,.

One-half dozen best quality trout flies, each, Parmachenece Belle, Rube Wood, Silver
Doctor, Professor, Seth Green, Gray Palmer.

Ioxhibit of Salmon Tackle, Artificial Flics, und Miscellancous.

Best eight-section round split-bamboo fly rod, gold mounted, with engraved ferules
and reel geat. . Butt and ferule plugs set with topaz. Solid-gold engraved
reel, single action, with click. '

Best eight-section salmon rod, with extra tip. Cane-wound butt and German sil-
ver mountings, 14 feet long. .

Noibwood salmon rod, with extra tip, German silver mountings, 15 feet long.

German silver and hard-rubber salmon reel. Raised pillars, single action, balance
handle and adjustable click and tension epring.

German silver and hard-rubber salinon reel. Round disc aluminum spool, balance
handle and stationary click.

One hundred yards best braided silk, ‘‘luster’ finish, enameled salmon line, on
25-yard cards, 4 cards connected.

One-half dozen best quality extra heavy salmon leaders, Heaviest single ‘“ mist
color’’ %ut, 9 feet long.

Polished steel salmon gaff. .

Two rubber rod butts (1for sale only on Abbey & Imbrie’s rods).

Two patent adjustable locking reel bands, German silver (for sale only on Abbey &
Imbrie’s rods).

One dozen Greer's patent-lever fishhooks,

One dozen *‘Guillotine’’ spring hooks. .

One-half dozen best quality salimon flies, each, Durham Ranger, Silver Doctor, Brown
Fairy, Black Dose, Butcher, Jack Scott.

One-half dozen best quality trout flies, each, Cahill, Blue Bottle, Brown Palmer, Black
Gnat, Royal Coachman, Green Drake, Grizzly King, 1bis, Dark Montreal.

One-half dozen best guality patent ‘‘fluttering” trout flies, each, Governor, Black
Palmer, Abbey, Jenny Lind, Martin, Queen of Waters, White Miller, Beauty.

One-half dozen best quality trout fiies, with ‘ helpers,’’ or reenforced gut, each, Jenny
Lind, Martin, Yellow May, White Miller, Captain, St. Patrick.

One-half dozen best quality patent ‘‘fluttering” trout flies, with ‘‘ helpers,’’ or reen-
forced gut, each, Ibis, Silver Doctor, Parmachenec Belle, Dark Montreal,
Royal Coachman, Black Gnat. .

One-half dozen best quality fancy flies for lake fishing, with ‘‘ helpers, or reenforced

ut, each, Beatrice, Bemis Stream Finch, Le Grande, Lord Baltimore, Maine
%octor, Tinselled Ibis, Fancy Parmachence Belle, Juck Scott, Fairy Par-
r}r)nache;ulae Beau, Wood Duck, Blue Jay, Huniblebee, Holberton, Prouty,
age, Elliot.

Fancy ﬂies%or lake trout and landlocked salmon. Tied on short twisted gut loops,
one-quarter dozen each, Fiery Brown, Grizzly King, Montreal, Jack Scott,
Lord Baltimore, Parmachenee Belle, Professor, Royal Coachman, Silver
Doctor, Tiger, Yellow Miller, Papa Hackle,

““Medallion’’ bass flies for trolling, 3 dozen assorted patterns,

‘ Weedless’’ bass flies for trolling in shallow water, the hook being protected by the
wings, 3 dozen assorted patterns.

** Bucktail”” bass flies, 14 dozen assorted patterns.

Best quality *‘ Midge” flies for brook fishing, 3 dozen assorted patterns.

One dozen winged bugs, for trout fishing.

One dozen artificial insects, for trout fishing
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APPLIANCES FOR DREDGING AND SEIZING.
Oyster dredge:
Galvanized iron frame 34 inches wide across mouth, with net of iron mesh. This
style of dredge is generally used all along the Atlantic coast, particularly in the
Chesapeake Bay, on sailing vessels.

Oyster scrape:

Galvanized iron frame 34 inches wide across the mouth, with bag of cotton netting.
U?ed along the Atlantic coast of the United States on oyster beds in shoal water and
goft bottom.

Seallop dredge:

In common use in. Buzzards Bay and the waters south of Cape Cod, Mass. It is
ogerat,ed from a sailboat and is dragged along the hottom while the boat is sailing,
thus scooping up the scallops. After the dredge bas been dragged along the bottom
for a short time it is hauled to the surface and the contents emptied into the boat.

Clam or quahoy rake:

Used at Edgartown, Mass. When rigged it has a pole 20 to 30 feet long, so that
the operator can cover considerable ground without changing the position of the boat
from which he works. This pole is made of yellow pine and is 2 inches square at
the end joining the rake, and gradually tapers to 1 inch in diameter at the end.

Sea horse:

TUsed at Edgartown, Mass., for di ging clams which are covered with water. The
canvas strap is passed over one shou% er and under the orposite arm, and enables the
operator to exert considerable force with his back and shoulders in addition to that
applied with his arms. The long teeth are forced down into the sand or mud and
then the whole is lifted clear of the bottom and by a peculiar motion the mnud arnd
sand are sifted through the teeth and the clams retained above the teeth and brought
to the surface. ‘

OvsTER Tonas.

Marsh’s improved deep-water oyster tongs, used in water 30 to 200 feet deep.

Oyster tongs:

Galvanized iron head and frame 24 inches wide with 14 iron teeth and shafts of
wood 14 feet long. In common use along the Pacific coast by boatmen oystering in
shallow water.

Oyster tongs:

Galvanized iron head and frame 21 inches wide with 12 iron teeth and shafts of
wood 12 feet long. In common use along the Atlantic coast by boatmen oystering
in shallow water.

Oyster nippers:
Frame of galvanized iron 6 inches wide. Handle 6 feet 6 inches long. Used by
tongers for catching single oyster in shallow water.

Clam fork: Used in digging clams on shore.
Clam hoe: Used by fisherinen in digging clams.
Deep sea oyster tongs.

APPLIANCES USED IN THE SPONGE FISHERY.

The sponge fishery is prosecuted from small boats carrying two men, from two to
five boats belonging to one smack. While the boat is being managed by one man
the other leans over the side and thrusts his head in the water-glass, which he holds
with one hand, while with the other hand he manipulates a long-handled pole, to
which is attached a three-pronged hook. When a sponge is seen growing on the
bottom, it is detached with the hook and drawn to the surface. For shallow-water
fishing the poles and hooks are lighter than for deeper water. The maximum depth
at which sponges can be taken by this method g b2 feet.—~Florida,
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WHALING APPARATUS.

The rocket-gun: .

A stockless gun with a barrel of such shape and proportion as to balance on the
shoulder of the gunner; designed to throw large rockets and shells; barrel, sheet-
copper, cylindrical; two rods project behind the barrel and fastened to an iron plate;
barrel encircled with two wide transverse flanges, the lower one fixed, and the
upper one hinged in such a manner that when the gunner is taking aim it lies par-
aﬁe] to the barrel, but is thrown up vertically by the action of the rocket to protect
the gunner from the ‘“‘backtire’’ opthe rocket. The gun is discharged by firing the
pistol through a hole made in the stock into the rocket.

Brand gun, No. 2:

Barrel, cast-steel; front part of barrel round. Ramrod, hickory. Skeleton stock,
iron. Guard-plate, steel. Rigid eye for laniard. Patent breech. Stock and barrel
‘““browned.” Length, 36 inches. Weight, 194 pounds.

Darting-gun: .

Pierce’s darting-gun, old style, with pole, barpoon, and darting-bomb; muzzle-
loading. Gun: Barrel, lock-case, socket for pole, socket-pieces or lugs for harpoon,
and one forward guide for trigger, gun-metal; two after guides for trigger, hrass;
bottom of lock-case, brass, soldered; firing pin and trunnion, brass; lock-case (cover
for excluding moisture), leather with brass catch. Hammer concealed in lock-case,

un-metal. Trigger projecting beyond muzzle, steel rod. Harpoon, common toggle-
1ron; rear end made to fit socket-pieces on the muzzle of the gun and provided with
a projecting eye, in which the iron strap is made fast. Toggle branded ‘‘ Macy
(manufacturer). Length of gun, 19§ inches; length of pole, 56} inches; length’ of
trigger, 34 inches; length of harpoon, 30 inchey; length of darting-bomb, 15} inches.

The California gun-harpoon:

Head, common toggle, mortised, with flaring rear barb; shank, double; wire loop,
served with twine; gun-strap, whalc-line. ILength, 50 inches; length of toggle, 98
inches.

Allen’s gun-harpoon.:

. Four fixed barbs; shank in ‘two sections; forward part wrought-iron, terminating
in a socket, into which is fitted the rear part; provided with a fixed iron collar to be
used as a ‘‘stop’’ for the iron strap. Rear portion of shank, wood with iron ferule.
Length, 46} inchee. :

Swivel-gun harpoon:

Head, wrought iron, double-barbed; shank, malleable iron, cast; double or slotted;
loop with two eyes, wire, wrapped with wire; iron thimble attached, with rope for
making fast the whale line. Marked “S. Lydia.” ILength, 48 inches.

Pieree' s darting-gun harpoon:

Head, common toggle, recessed, pivoted to end of shank; shank composed of two
conjoined pieces of iron; forward end, rod-iron; rear portion, piping screwed into
end of forward part; iron link, twisted, attached to middle of shank for iron-strap,
whale line; button, felt; point of toggle, fracturcd. Length, 24} inches.

Ezxplosive gun-lance:

A kind of explosive lance, the record of which very little is known. Consists of
two conjoined parts; the forward half or magazine malleable iron, cast with the head,
which has four cutting edges; the rear section, or fuse-shait, cast-iron, fluted on
three sides for the ropes (which are placed in the gun with the lance) and attached
to the bomb with a screw-joint. The rear cxtremity of the fluted ‘elevations are
{;erforated with three holes through which the strands of the rope are rove and

reided. Time-fuseinclosed in fluted tubularshank. Corkshoe, orbutton. Length,

33 inches.

Rifled whaling-gun:
. Barrel, cast-steel, nine grooves; stock, walnut; rigid eyc for lanyard. Length, 38
inches. Weight, 18 pounds.

Whaleman’s swivel-gun.:

Barrel, stub-twist; stock, Saint Domingo mahogany; guide for taking aim, brass,
extending along and screwed to barrel; elevated at rear end. Barrel fastened to
stock by bolts and lugs. Breech-plug chambered and screwed into the barrel.  Two
nipples. Flash-pan, brass, hinged to rear of clevated sight; barrel stamped .
Greener, maker, Birmingham, 1853, Length, 51 inches.. Weight, 56 pounds.
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Brown’s whaling-gun:

Stock, harrel, and guard-plate, gun-metal; trigger-guard fastened to stock with
three screws; rigid eye on trigger-guard for lanyard; front and rear sights; breech-
plug cast with stock; stock recessed for two nipples; stock and barrel connected by
a screw-joint; muzzle reinforced with a gun-inetal band. Stamped ‘Robert Brown,
New London, Conn.”” Length, 46 inches. Weight, 36 pounds.

Brand gun, No. 1.

Barrel, cast-steel; front part of barrel round. Elongated thimble for ramrod.
Ramrod, hickory, with brass thimble and screw. Skeleton stock, iron, screwed to
barrel. Guard-plate, steel. Rigid eye for lanyard. Lanyard attached. Stock and
barrel ““ blued.”” Length, 38 inches. Weight, 23 pounds.

Shoulder-gun, with brass stock: .

Barrel, cast-steel, octagonal. Rear and front sights. Two thimbles for ramrod.
Ramrod, hickory, with brass thimble and double worm-screw.  Under side of barrel
grooved, for ramrod. Stock, gun-metal, cast with breech-plug and rigid eye for
lanyard. Grip wrapped with marline. Lock, common percussion. ngth, 354 °
inches. Weight, 28 pounds. :
Breech-loading whaling-gun:

Skeleton stock, cast-iron, painted black. Stock and Lreech-piece cast in one piece,
with a small rigid eye at rear guard-plate for lanyard; barrel, steel, reinforced and
screwed to the stock; breechblock, containing firing-pin, hinged to stock, and, when
closed, held by a snap-spring; central-fire cartridge. Length, 33 inches. Weight, 27
pounds.

The Cunningham darting-gun:

Breech-loading hinge-gun, with harpoon, strap, and bomb-lance. Gun: Barrel,
socket, breech-snap, hinge, and lugs, gun-metal. Trigger, steel rod, projecting beyond
the muzzle. Lanceand cartridge combined. Harpoon: Common toggle-iron. Two
barbs on the toggle. Mortised head; rear end of shank made to fit the lugs of the
gun. Eye for rope-strap. Toggle branded, ‘‘J. A. 8.”” (John A. Sawyer, manufac-'
turer). TIron-strap, whale line; one end of strap bent into the eye of harpoon and
the other provided with an eye-splice, into which one end of the whale line is
intended to be fastened. length o} gun, 154 inches. Length of trigger, 21 inches.
Length of harpoon, 34 inches.  Length of strap, 64 inches.

Darting-gun: .

Breech, brass, cast with breech-piece.  Barrel, steel, serewed to the breech-picce.
Rear end of the gun terminates in a conical socket, into which may be fitted the pole
or handle. A vertical slot ig cut through the breech for the reception of the ham-
mer, which was pivoted and retained in its firing position by the rod or trigger.
Hammer, wanting. Trigger projects over the muzzlle, and moves freely hack and
forth in a guide near the end of the barrel. A sleeve of metal, or other suitable
material, was intended to fit over the hreech, or lock-case, to render it water-tight.

The harpoon is of the pattern known as the ‘“ temple-gig.”’ Toggle, malleable
cast-iron, pivoted in the cheeks of the forward end of the shank. Shank, composed
of two picces of conjoined iron; first half, wrought-iron, slotted near its rear end for
the iron arm with rigid cye, to which the iron strap should be made fast, and pro-
vided with a femnale screw in a recess in the rear end; rear part of shank cast, and
screwed to the forward half of the shank. Length of gun, 174 inches. Length of
trigger, 278 inches. Length of gun-harpoon, 23} inches.

Bursted barrel of « whaleman’s darting-gun:
Barrel of a darting-gun, fractured by premature explusion of a bomb-lance when

dﬁlrted at a whale. Brought home by a whaleman as an interesting ‘‘curio.”” DPor-
tion of hickory pole in the socket. Length, 10 inches.

Improved brecch-loading tonite hammerless darting-gun:

This gun is an improvement over the old breech-loading darting-gun No. 2, manufac-
tured by William Lewis, of New Bedford. 1t is 17} inches long, seven-eighths of an
inch bore, and is as light as is consistent with strength. It is loaded from the breech
by unscrewing the barrel, and has been especially designed for Aretie whaling, but is
equally cffective in sperm whaling. The materials used are the sane as in the old
ghoulder-gung, but the lack-case is entirely closed to prevent ice interfering with' the
action of the lock, and it will discharge the bomb under water as well as out without
damage to any part of the gun.
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Freeman’s bomb- harpoon :

An instrument with an explosive head for killing whales. Consists of & chambered
head or magazine, which, when loaded, contains a charge fully equal to three-fourths
of a pound of powder; a shank with a tubular head and two small rigid barbs, and
socket for the pole. The inside mechanism consists of a time fuse, which extends
from the shank into the magazine, a nipple for the percussion-cap, an actuating
spring, and other appliances for releasing the cock, which are concealed in-the
recessed head of the shank. The trigger, or lever-fluke, is fastened by a hinge-pin
immediately in rear of the lance—bonﬁ). The action of the flesh as the instrument
enters the whale presses down the trigger or fluke in a line with theshank, and auto-
matically explodes and impels the l%ead. Reloaded by substituting new heads.
Length, 404 inches.

Pierce’s durting-bomb:

A kind of explosive lance known as the ‘‘darting-bomb.”” Used in connection
with the darting-gun for killing whales. Patented and -manufactured by Capt.
~ Eben Pierce. Length, 156% inches.

Mason's harpoon-bomb:

Designed for improved swivel-gun. Consists of a point with three cutting edges,
and cast-iron bomb, cast-iron shank with four parallel grooves on the sides, and an
eye at the butt for the iron-strap. Two movable flukes are fastened with a set-
screw to the forward end of the shank in rear of the bomb. length, 31§ inches.

Pierce’ s bomb-lance:

A short. explosive lance, with four-small metal wings, which may be used in con-
nection with the darting-gun when the latter is used as a shoulder-gun. Length,
15% inches.

Allen’ s bomb-lance:

An example of the first patented bomb-lance used by American whalemen, for
which letters-patent were granted Oliver Allen, Norwich, Conn., September 19, 1846.
(United States Patent Office, No. 4764.) Rare. Familiarly known to the whale-
men as the broom-stick lance. Length, 42 inches.

Cunningham & Cogan’s bomb-lance:

An improved bomb (with rubber feathers) and cartridge combined, used in con-
nection with Cunningham & Cogan’s breech-loading %gun and Cunningham’s darting-
gun. Patented December 28, 1875. Length, 16} inches.

Kelleher’s hand bomb-lance:

Consists of a lance-head, a_tubular magazine, and the ordinary harpoon shank,
gecured to a white-ash handle. A sliding clamp attached to a wire by impact
explodes the bomb by means of a common friction-primer, such as is used for
discharging pieces of artillery. Socket served with marline to prevent iron-rust.
Lance-strap spliced around the socket, seized to the handle in three places, and pro-
jecting through & hole at the butt. Length of lance and shank, 48} inches. Length
of pole, 70 inches.

Brand’s bomb-lance, No. 8:

Used in connection with Brand’s No. 3 shoulder-gun. New model. Patented in
1879. Not much used at present. Length, 24 inchea,

Improved darting-gun, bomb-lance, and cartridge conbined.: .

This lance is for seven-eighths of an inch bore and is constructed in the same
manner as the shoulder-lance, except that it has no feathers, and loads, when using
powder, from the end to which the cartridge is attached.

Whaleman’s hand-lance:

A lance with a short wide blade, formerly used for killing whales. Superseded by
the explosive lance. Length, 88 inches.

Whale hand-lance.' .

A lance formerly relied upon altogether for killing whales. Length, 5} feet.
Whale hand-lance:

A nickel-plated hand-lance, used in giving the death wound. Length, 5% feet.
Toggle iron.
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HISTORICAL SERIES OF GUNS, LANGES, ETC., USED IN THE WHALE FISHERY,
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Seal-lance:

Long head; diamond point; common shank and socket. Manufactured by James
Barton for the New London sealers. New. Lepgth, 324 inches. )

Seal-lance:

A lance with a short shank, which may be used in killing seal or sea-elcphant or
walrus. Socket with an extended sleeve. Length, 284 inches.

Seal-lance:

.A lance for killing seal, sea-elephant, or walrus. Spoon-shaped head and extended
sleeve or socket. I%sed by New Bedford sealers. Length, 24 inches.

Grrappling-iron: ‘ .
Used to cateh the line thrown around the whale, also to anchor the boat to ice.

Boat-spade:

Used to cut hole in flukes where the line is made fast by which the whale istowed
to the ship.

Cutting-spade: For cutting blubber from whale into pieces to mince.

Head-spade: Used to disjoint the head.

Throat-spade: Used to cut the throat off.

Boarding-knife: For boring hole in blubber and to make it fast for hoisting on ship.
Mincing-knife: Used in mincing blubber to try out.

Like: Used to pitch the blubber.

Gaff: For hauling the blubber.

Blubber-hook: Used to hoist blubber on deck.

APPLIANCES FOR STRIKING.

Sword-fish harpoon; sword-fish lance; eel spears.
Sword-fish fisherman:

Plaster cast of a sword-fish fisherman in typical clothing—that is, a coarse outing
shirt unbuttoned about the neck, one sleeve rolled up part of the way to the elbow,
with sou’wester on head and loose pants carelessly tucked about the top of his sea
boots. He stands in the pulpit near the end of the bowsprit holding the pole of a
gword-fish-harpoon in his hand as if in the act of striking a fish. The method of
catching sword-fish, as practiced on the New England coast, is to steer the vessel
directly for the fish, the presence of which is made known by the appearance of its
tail and doreal fin above the water’s surface. When the man at tge bowsprit is
directly over the fish, which generally happens before the latter is frightened by the
approaching vessel, the harpoon is thrown, and as the craft sails along the harpoon
line is reeled out and finally let go, having a buoy at its end. Later the buoy is
recovered and the fih killed and taken on hoard.

ArrLiances usenp IN THE Turrik Fisnery, FLORIDA.
Turtle-spear:

" The spear is attached to a pole 12 to 16 feet long, and is thrown into the back of

the turtle, the fisherman being in a boat. The turtle is drawn in and secured b

means of a line attached to the spear. By this method the turtle is ba,dlypi‘;:i'u1 ,
ong

and often dies from the effects of the spear wound, and can not be ship
distances.

Turtle-pegs:

A small pointed piece of steel or brass, called a peg, is loosely fitted into a brass
socket at the end of a 16-foot pole. Some pegs are 4-sided and others are rounded
like the plug of a boy’s t(’?]) A marline line 18 attached to the peg and runs to the
hand of the fisherman. \e peg is wedged into the socket by meansof a bit of cotton
cloth. When a turtle is seen’in water up to 20 feet deep, the pole is hurled at it and
the peg enters the back shell, and holds fast; the pole becomes detached and is sub-
sequently picked up, and the turtle is hauled in by means of the line. The peg
enters the shell one-half to 1 inch, and holds very securely, so that great force is
sometimes necessary in order to extract it. The turtle is not seriously injured and is
available for distant shipment alive, the slight bleeding being controll);d by a pledget
of tobacco. Many tortoise-shell turtles, as well ag green and loggerhead turtles, are
taken in this way about the Florida keys and reefs.

F. C. 1901—22
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Fisuing Accessorizs—I{ooks.

Figh hooks of various kinds used in the mackerel fishery.

Fish hooks of various sizes and kinds used for general harborfishing, such as cunner,
flounder, etc.

Fish hooks used for pickerel fishing,

Tish hooks used in trawling for halibut.

Fish hooks: (1) Forcod trawling. (2 and 3) Haddock trawling. (4, 5, and 8) Cod
hand-line fishing. (7 and 8) Pollock hand-line fighing. (9 and 10) In-
shore trawling.

Blue-fish hooks.

Mackerel jig.

S(}uid jig. The heaviest are used in tides; the lighter ones in slack waler,

Blue-fish squids or hooks.

SwiveLs,

Snood swivels nsed on Georges hand lines.

Lead sinker swivels used in rip hand-line fishing.

Georges hawse swivels.

Line swivels for keeping the twist out of lines.

Patent snood swivels for Georges hand lines.

Swivel for rope hawse.

Line swivel.

“Pump’’ swivel, or improved snood swivel.

Improved hawse swivel.

Staff trawl buoy swivel.

Mooring-buoy swivel.

Brasg haddock buoy swivels.

Improved purse-line swivel.

Trawl buoy swivels.

Halibut buoy swivel.

Lraps AND SINKERS,
1. Net sinker.
2. Sinker for light lines in harbor fishing or shoal water.
3. Sinker for light lines in harbor fiching or shoal water.
4. Sinker for light lines in harbor fishing or shoal water.
5. Sinker for inshore hand line, old style. )
6. Sinker for inshore hand line, old style.

7. Sinker improved for shore hand-line and pollock fishing.
8. Sinker improved for shore hand-line and pollack fishing.
9, Sinker improved for shore hand-line and pollock fishing.

10. Sinker improved for rip fishing. .

11. Sinker improved for rip fishing and western bank fishing.

12, Sinker improved for Georges drift fishing. L

13. Sinker improved for rip fishing and western bank fishing.

14. Sinker improved for rip fishing, .

15. Sinker improved for shore hand-line and pollock fishing.

16. Sinker improved for shore hand-line and pollock fishing.

17. Sinker improved for shore hand-lin¢ and ‘)(')llock fishing,

18. Sinker, old style, forinshore hand-line fighing.

19. Sinker, old style, for inshore hand-line fishing.

20. Sinker, old style, for inshore hand-line fishing.

21. Sinker for light lines in harbor fishing.

22, Sinker for light lines in harbor fishing.

23. Sinker for light lines in harbor fishing.

24. Net sinkers.

25. Net sinkers.

26. Sinker for light line harbor fishing, improved.

27. Sinker, old style, for shore hand-line fishin%.

28. Sinker or lea(i: 9 pounds, for Georges hand-line fishing.

29. Sinker or Jead, 8 pounds, for Georges hand-line tishing.

30. Sounding lead, improved, having a metal fin to keep it from turning and twist-

ing the line. "The hole in the lower end, when sounding, is filled with soap
to which the sand or mud at the bottom of the ocean adheres, showing the
character of the bottom.

31. Old style sounding lead without the fin.
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SHORE AND VESSEL ACCESSORIES,

Short-handled haddock or dory gaff. Long-handled Georges gaff.

Mackerel gaff. Iron halibut hand gaff. ’

Three-tined fork. Two-tined fork. One-tined fork or pew.

Three-pronged ice chopper.

Mackerel bait mill.

Squilgee.

Gob stick and killer.

Hurdy-gurdy. This is attached to the dory and is used in the halibut fishery to

. haul up the halibut trawls.

Cockle hammer, for breaking cockles for bait in rip fishing.

Salt scoop, used in salting fish of all kinds on the Grand Banks.

Ice scoop, used in the halibut fishery for icing halibut.

Wooden dory scoop.

Torch made of galvanized iron and used on the decks of fishing vessels while haiting
up trawls and dressing fish at night.

Sticking Tommy, or candle holder: A candlestick in gencral use on fishing vessels
which can be stuck on horizontal or perpendicular surfaces below decks.

Dumimny roller: A trawl roller which is attached to the gunwale of the dory to haul
trawls in shoal water. :

Patent roller, used on the gunwale of the dories for hauling trawls in deep water.

Fishermen’s woolen mittens, used in handling fish on the banks in winter.

Cotton mittens, used in gibbing mackerel and in general use where woolen mittens
would be too warm.

Small woolen nippers, used for hand-line or single-dory fishing on the inshore grounde.

Large nippers, used for hand-line fishing on Georges Bank, haddock trawling, etc.

Rubber nippers, used for shore fishing, hand lines, etc.

Rubber bands, used for holding on mittens.

Rubber bands, used for holding the oil clothes close around the rubber boot.

Mackerel bait heaver, used for throwing bait or ““chum’’ to toll mackerel alongside
the vessels.

Soapstone boot drier, used for drying rubber boots on fishing vessels. The soapstone
is heated and placed in the boot over night.

Files used for sharpening fish hooks.

Rubber finger cot used to protect the finger when cut or injured.

Tin horn used in dory in foggy weather.

Oak mallet used in the halibut fishery for pounding ice; it is preferred to anything
clse a8 the ice is pounded to almost the consistency of snow and keeps the
figh in better condition than coarse ice.

Oak scrub broom, in general use on fishing vessels for scrubbing dories, decks, pens,
etc., to remove blood, scales, etc., after dressing fish, |

Seine needle, used for mending seines.

Bailors’ palm, used for mending sails.

Curry comb, used in fish houses and markets for scaling and cleaning fish.

Mackerel jig mold, with hook in position.

Splicer, useﬁ in making cod trawls and small lines.

Splicer, used in making halibut trawls.

ackerel bait mill.
Mackerel plow or reamer, used for cutting two cracks, one on each side of the belly of
. the fish, to give it the appearance of being fatter than it really is.
Halibut heading knife, used in fish-houses for cutting off the headsof halibut and

. large cod.

Halibut ﬂet(fhingkknife, used for cutting from the bone the flesh which is to be salted
and smoked. .

Common bait knife, used for cutting up bait for cod, haddock, and other fishes.

Bait chopper, used in halibut fishery for chopping bait.

Haddock rippers, used for ripping haddock open.

Clam knife, used for opening clams for bait.

Mackerel splitting knife, uged for splitting mackerel open.

Skinning knife, used in fish lofts for skinning dry fish.

Skinning h.ooki(u‘sed in skinning lofts for removing the nape bone.

Cod throating knife, used for throating cod and other large figh.

Splitting knife, used for splitting round fresh cod in preparing them for salting.

Scraping knife, used in halibut shery to remove flesh and blood from the bac%(bone
after cutting. )

Oyster hardie: Types No. 1 and 2, made of iron, are in common use in oyster houses
in Philadelphia, New York, and Baltimore. Type No. 8 is known as the
Philadelphja pattern.
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SHORE AND VEsseL Accessories—Continued.

Break hammer, used in oyster houses in connection with the hardie for breaking off
the end of the oyster shell.
Pliers, used for opening fresh-water mussels in order to remove the pearls.
Pearl knife, used for opening and removing pearls from fresh-water mussels.
Clam knife. Clam tongs.
Culling hammers: These hammers represent the various types used for culling
oysters on board vessels and in oyster houses.
Stabbing knife: Type used in Baltimore and Crisfield.
Oyster knives:
Type used in Providence, R. 1.
With hook blade. Type used in Norfolk.
Straight blade. Uscd in Alexandria, Va.

New York patterns Nos. 1, 2, 3, 4, 5.
Sampler’s knife. Plain blade.

Used in Gulf coast States. Used in New.Haven.

PHOTOGRAPHS, FISHERIES SERIES.

Shore figheries:

Pile-driver fordriving pound-net stakes,
Edenton, N. C

Tarring apparatus for pound net, Eden-
ton.

Pound-net boat, Edenton.

Laying out theseine, AlbemarleSound.

Baiting the seine, Albemarle Sound.

Pound-net boat with catch, Albemarle
Sound.

Pound-net fish-houses, Edenton, N. C.

Hanging pound nets out to dry, Eden-
to

n.

Complete establishment of a pound net
fisherman, Edenton.

Engine house of one of the large seines,
Albemarle Sound, 2 views.

Engine house and steamboats with
seines aboard, Albemarle Sound.

Pound net and steamer, Cape Cod,
Mass., 2 views.

Pontoon for driving trap stakes, North
Truro, Mass.

Weir of J. M. Ellig, Deer Island, Me.

Herring weir, near Eastport, Me.

Taking the fish out of a weir.

Showing character, rig, and method of
mooring boats, Delaware City, Del.

Typical sturgeon boats and two pon-
toons upon which the fish are
dressed and caviar made.

Boats, sturgeon nets drying in the
background, Delaware Cxtf', Del.

Group of fishermen and implements,
Igela.wa.rc City.

Cat-rigged fishing boats, Nantucket.

Bailing dories and other small boats,
Cape Ann, Mass.

Transferring fish from live-car to ves-
sel, Rockport, Tex.

Taking fish from live-car, Rockport.

Chinese market, San Francisco.

Figh-cart used in New England.

Fish-house, Pensacola, Fla.

Fish. marke:t houses, Rockport, Tex.

Taking on ice preparatory to leaving.

Mending the seine.

Drying the seine on reel.

Shore fisheries—Continued.

Drying seine on board, Rockport, Tex.
Drying the seine, Biloxi, Miss.

Ovyster fisheries:

Oyster canoes at wharf, Hampton, Va.

Oyster vessel entering Palox River,
Washington,

Apparatus used in the oyster industry,
Galveston, Tex.

Tangles used for catching star-fish.

Oyster dredges, etc,, in storage, New
Haven, Conn.

Opyster lugger, Chemare Camanada, La.

Oyster boat, Rockport, Tex.

Dred&ing for oysters, Corpus Christi

aY.

Schoon)e’r Never Tell, Mobile, Ala.

Unloading oysters, Lopez, La.

Load of oysters at Biloxi, Miss.

Oyster shucking at Biloxi.

Oyster house of John Dalton, Morgan
City, La.

Shucking %yst,ers, C. H. Pierson’s can-
nery, Baltimore, Md.

Capping oyster cans, Baltimore.

Packing raw oysters, Baltimore.

View of canning room, C. H. Pierson’s,
Baltimore.

Shipping oyster shells for cultivated

8, New Haven, Conn.

Vessel loaded with shells for planting
on artificial beds.

North Carolina oyster boats at Wash-
ington, N. C.

Oystf{rdboate frozen in at Cambridge,

Oyster steamer, New Haven, Conn.

Oyster boat ready for dredging.

Oyster shells, San Francisco Bay.

Oysters exposed at low tide, San Fran-
cisco Bay.

Fence around oyster beds, San Fran-
cisco Bay.

Tonging oysters, San Francisco Bay.

Sorting and cleaning oysters for market,
San Francisco Bay.

Oyster station, San Francisco Bay.



THE PAN-AMERICAN EXPOSITION, 341

PooroarapHs, FisRERIES SErIEs—Continued.

Shad fisheries:

Steam capstan; taking in line slack,
Stony Point Fishery.

Taking in quarter line slack, Stony
Point Fishery.

Hauling the land end of shad seine,
Moxley Point, Md.

Landing the seine, Moxley Point, Md.

Landing shad seine, Chapman’s Point,
Potomac River, Va.

Hauling the land end of seine, Stony
Point Fishery, Va.

Hauling the land end by hand, Stony
Point fishery, Va. °

Stony Point seine just before landing.

‘“Drying up’’ fish in ‘“bunt’’ of seine.

Preparing to boat seine, Stony Point.

Commencing to boatseine, Stony Point.

Bunting the haul prior to loading mar-
ket scow, Stony Point, Va.

J. Osmond & Sons’ fishing floats, Havre

o ile (Ha‘ce, Md.

Shad gill fishing camp, Susquehanna
River, Md. SHen
Potomac River shad giller and ark,

Piscataway Creek.
Potomac shad-fishing camp, White
House shore, Virginia.
Stony Point fishery, Potomac River.
Engine house, S8tony Point fishery.

Cod fisheries:

Discharging cod from vessel.

Packing cod.

Cleaning cod, 2 views.

Cod salted in butts.

Storeroom with kenches of dry-salted

cod.
Cod spread on flakes to dry, 5 views.
Cod-fishing.
Shore cod-fishing boat.
Loading salt cod on vessel.
Unloading, dressing, and splitting ¢od
. for curing, Gloucester, %dass
Discharging salted cod.
Preparmgi trawls on board cod-fishing
vessel.

Menhaden fisheries:

Menhaden factory, Tiverton, R. I.
Unloading the menhaden.
Dumping fish into the pens.
Interior of factory, 2 views.
Wharf at menbaden factory.

Halibul fisheries:
Unloading fresh halibut, Gloucester,

Yeighing and

Weighing and packing fresh halibut.

Cloaning halibut,  © —

Halibut smoking, Gloucester, Mass.

Kenches and butts of fletched halibut
ready for smnoking, Gloucester.

Crew of fresh-halibut schooner, Glou-
cester, Mass.

Mackerel fisheries:

Mackerel schooner getting under way,
Gloucester, Mass.

Inspecting mackerel.

Mackerel schooner at wharf.

Mackerel canning factory, North Truro,
M

ase.
Canning salt mackerel, Gloucester.
Interior of mackerel cannery.

Sardine fishery:

Sardine cannery, Eastport, Me.

Sardine steamer, Eastport.

Unloading fish at cannery.

Dressing sardines, Eastport.

Sardines in baskets ready for drying.

Drying sardines, Eastport.

Racks for holding trays of sardines
after baking.

Sardines cooling on the racks.

Frying sardines, Green’s cannery, East-
port, Me.

Packing room of sardine cannery, East-

ort.
Sealing room, men sealing cans.

Clam fisheries:

Digging clams, Little Deer Island,
Maine.

Clam fishermenand dories, ‘T’ Wharf,
Boston, Mass.

Clam-shucking establishment.

Clam cannery.

Tishing vessels:

Halibut schooner Oliver W. Holme..

Halibut schooner Mildred V. Lee, Glou-
cester, Mass.

Mackerel schooner Oasis.

Cod schooner bound out.

Beamn trawler Resolute, Gloucester.

Fishing schooner in Boston harbor.

Views tllustrating the fisheries of Alaska:

Bering Sea cod.

Bering Sea cod, showing weights and
lengths.

Seining herring in Alaska.

Sahnon drying by natives in Alaska, 2
views.

Driving off rejected seals, St. Paul
Island.

Clubbing the seals, St. Paul Island.

Sticking seals just clubbed.

Skinning the seals.

Seal carcasses after skins are removed.

Kitovi rookery, St. Paul, Pribilof
Islands.

Bachelor seals, reef rookery, Pribilof
Islands, 2 views.

Hauling ground for bachelor seals, reef
rookery, Pribilof Islands.

A drive for killing bachelor geals, Pri-
bilof Islands.
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Prooroararas, Fisueries Series—Continued.

Salmon fisheries:

Trap net at Hunot Point, Skagit Bay,
Washington.

Crib jé)f trap net at Dammock Point, Skagit

ay.

Remow};lg salmon from trap net, Point
Robertas.

Dip-net fishing for salmon on Fraser
River.

Cannery at Lake Eyak, Alagka.

Cannery at Tanglefoot Bay, Alaska.

Cannery at Orca, Alagka,.

Cannery at Loring, Alaska.

Cannery Point, Point Roberts, Wash.

Karluk, Alaska. . -

Fisgh cutter in salimon cannery.

Retorts and test kettles in salmon
cannery.

Filling machine in salmon cannery.

Topping machine in galmon cannery.

Soldering machine in salmon cannery.

Test kettle in salmon cannery.

Cooling room in salimon cannery.

Lacquer room in salinon cannery.

Salmon barrier, McDonald Bay, Alaska.

Salmon barrier, Redfish Bay, Alaska.

Salmon barrier, head of Nichols Bay,
Alaska.

Fisherman’s hut, Hessa, Alaska.

Saltery, Uganuk Bay, Alagka.

Shrimp fisheries:

Village of shrimp fishermen, Pt. San
Pablo, California.

Chinese shrimp fishing junk, California.

Drying and mending nets.

Treading out dried shrimp.

Shrimp meat, baskets, nets, ete.

Winnowing machine for separating
shells and meat. :

Marlket fisheries:

Sturgeon float, Delaware City, Del.

Female sturgeon on float.

Sturgeon wharf of packinﬁ house.

Lobster pots, Greens Landing, Me.

Fishing lobster pots.

Puacking houses:

Smokehouse with herring boxes in fore-
ground.

Carrying herring to smokehouse.

Hogrshead smokehouse.

Stringing fish for smoking.

Smoked Coluinbia River galmon.

Packing houses—Continued.

Fish-freezing plant, Detroit, Mich.

Shipping room of Cincinnati Fish and
(gyster Co.

Freezing room of Cincinnati Figh and
Oyster Co.

Storage room of Cincinnati Fish and
Oyster Co.

Pan of frozen
Mich.

Frozen white-fish ready for packing,

white-fish, Detroit,

Miscellaneous:

Mending nets, Portland, Me.
Packing salt fish.
Shipping room, dry-salted fish, Glou-
cester, Mass.
Preparing boneless fish, Gloucester.
DrYillV]Ig codfish, Southwest Harbor,
e

Splitt.iné hake in hake house, Portland,
Me

Herringsmoke-houses, fish-houses, fish-
“erman’s dwelling, and farm.

Herring smoke-houses, Lubec, Me.

Washing, draining, and flaking herring
at sardine cannery, Eastport, Me.,

Sardine factory, Eastport, Me.

Unloading sardines, Eastport, Me.

Herring freighter, Friendship, Me.

Pinkey bound for fishing-grounds.

Mending herring nets.

Dressing and salting mackerel on board
vessel.

Fish wharf with bauls of mackerel at
East Gloucester, Mass.

Sz:).lting,l weighing, and packing mack-
erel.

Pickling and branding mackerel.

Mackerel fleet in Southwest Harbor,
Maine.

Cleaning mackerel on fishing hoat,
Little Deer Isle, Me,

Culling mackerel, Gloucester.

Revolving brushes for cleaning mack-
erel, Portland, Me.

Menhaden steamer unloading, men
overhauling and ealting purse
seines, Tiverton, R. I

Dressing halibut on deck of schooner.

Primitive menhaden factory.

Flitches of salted . halibut on flakes
before going to the smoke-house,
Gloucester, %’Inss



PLAaATE 1<4.

19201. (To face page 342 )

Report U. S. F. C.

VIEW SHOWING FISHERY PRODUCTS,




THE PAN-AMERICAN IXPOSITION. 343
PRODUCTS OF THE FISHERIES.

General classification:
A. Products used as food.
B. Products used as clothing (furs).
(. Products used in thearts and manufactures.
Fertilizers.
. Oils and fats.
Glue and isinglass.
. Leathers.
. Ivory bone and shell.
Pearls and nacre, including a series illustrating the manufacture of pearl
buttons from fresh-water mollusks.

& gb o po

-

7. Sponges.

Note.—The materinl illustrating this classifleation was obtained chiefly through the courtesy of
thu firms and individuals whose names are appended.

Foop Propucrs PRESERVED BY DRY-SALTING.

One hox bloaters, Cromarty, National Fish Company, Boston, Mass.

One box ¢od, A. Booth Packing Company, Chicago, 111

Three boxes cod, Howard W. Spurr & Co., Boston, Mass.

Two boxes cod, Potter & Wrightington, Boston, Mass.

Six boxes cod, boneless, A. Booth Packing Company, Chicago, Il

Four boxes cod, boneless, B. D. Snow & Co., Boston, Mass.

One box cod, boneless, Consumers Fish Company, Gloucester, Muss.
Twelve boxes cod, boneless, John Pew & Sons, Gloucester, Mass.

Three boxes cod, boneless, National Fish Company, Boston, Mass.

TFour boxes cod, boneless, Potter & Wrightington, Boston, Mass.

Three cartons cod, boneless, Lord Bros. & Co., Portland, Me.

One carton cod, boneless, Shute & Merchant, Gloucester, Mass.

Two cans cod, boneless, E. T. Russell & Co., Boston, Mass.

One carton cod, boneless, Flarvey C. Smith, Gloucester, Mass.

Four cartons cod, boneless, Slade, Gorton & Co., (Gloucester, Mass.

One box cod, boneless, Georges, Hurvey C. Smith, Gloucester, Mass.
Twenty-five boxes cod, boneless, Georges, Shute & Merchant, Gloucester, Mass.
Three cartons cod, boneless, Georges, Shute & Merchant, Gloucester, Mass.
One box cod, boneless, (ieorges, Slade,.Gorton & Co., Gloucester, Mass.
One carton cod, boneless, Georges, Harvey C. Smith, Gloucester, Mass.
Two boxes cod, boneless, Georges, National Fish Company, Boston, Mass.
Your boxes cod, honeless, Howard W. Spurr & Co., Boston, Mass.

Three boxes cod, boneless, Potter & Wrightington, Boston, Mass.

Eight boxes cod, honeless, Lord Bros. & Co., Portland, Me.

Nine cartons cod, boneless, Lord Bros. & Co., Portland, Me.

Two boxes cod, boneless, Knowles Freeman Figh Company, Boston, Mass,
Two cartons cod, degiccated, Union Fish Company, San Francisco, Cal.
One box cod, extra choice, National Fish Company, Boston, Mags.

Orte carton cod, fibered, Shute & Merchant, Gloucester, Mass.

One can cod, fibered, Shute & Merchant, Gloucester, Mass,

One hox codfish-ball stock, Consumers’ Fish Company, Gloucester, Mass.
One box cod, Georges, Crown Packing Company, Gloucester, Mass.

Two boxes cod, Georges, John Pew & Sons, Glouccster, Mass.

One box cod, Georges, National Fish Company, Boston, Mass.

Two boxes cod, Georges, middles, A. Booth Packing Company, Chicago, Til.
Three boxes cod, Georges, selected, A. Booth Packing Company, Chicago, Ill.
Two hoxes cod, selected, John Pew & Sons, Gloucester, Mass.

Eight cartons end, selected, Lord Bros. & Co., Portland, Me.

Three boxes cod, selected, Lord Bros. & Co., Portland, Me.

Five Loxey cod, shredded, J. W. Beardsley's Sons, New York, N, Y.

One box cod, table fish, Consumers’ Fish Company, Gloucester, Mass.
Three cartons cod, tablets and crean, John Pew & Sons, Gloucester, Mags.
Two cartons cod, watfle, Shute & Morchant, Gloucester, Mass.

One box haddock, finnan haddie, National Fish Company, Boston, Mass.
One can haddock, finnan haddie, National Fish Company, Boston, Mass.
‘Two boxes haddock, finnan haddie, A. Booth Packing Company, Chicago, IiL.
One box halibut, boneless, California Fish Company, Log Angeﬁas, Cal.
Three cartons herring, bongcless, Potter & Wrightington, Boston, Mass,
Two cartons pollock, Lord Bros. & Co., Portland, Me.

One box pollock, boneless, Lord Bros. & Co., Portland, Me.
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Foop Propucrs PRESERVED BY SMOKING.

One box bloaters, smoked, John Pew & Sons, Gloucester, Mass.

Two cans carp, silver, sinoked, Max Ams, New York, N. Y.

One can eels, smoked, William Haaker ComEan , New York, N. Y.

Two cans eels, smoked, Max Ams, New York, I‘?' Y.

One box halibut, smoked, Consumers’ Fish Company, Gloucester, Mass.

One box halibut, emoked, Crown Packing Company, Gloucester, Mass.

One carton halibut, smoked, Lord Bros. & Co., Portland, Me.

One carton halibut, smoked, chipped, G. 8. Parker & Co.

One jar halibut, smoked, luncheon, H. C. Smith.

Two boxes halibut, smoked, John Pew & Sons, Gloucester, Mass.

Three packages herrimlg, boneless, smoked, J. W. Beardsley’s Sons, New York, N. Y.
One can herring, boneless, smoked, Max Ams, New York, N. Y.

Two boxes herring, smoked, Lord Bros. & Co., Portland, Me.

Two boxes herring, Potomac roe (alewives), I:ienry Thompfordt, Washington, D. C.
Two eans pickerel, smoked, Max Ams, New York, N. Y. :

Two cans salmon, lake, smoked, Buckeye Fish Company, Cleveland, Ohio.

Two cans sturgeon, smoked, Max Ameg, New York, N. Y,

Two cans sturgeon, smoked, in tomato sauce, Buckeye Fish Co., Cleveland, Ohio.
Two cans trout, lake, smoked, Max Ams, New York, N. Y.

Five boxes lake fishes, various, Wolverine Fish Company, Detroit, Mich.

Foon Probucrs PICKLED IN BRINE.

Two cans anchovies, William Haaker Company, New York, N. Y.

Three cans caviar, prime Russian, William Haaker Comgan , New York, N, 7.
Ten cans caviar, prime Russian, Max Ams, New York, N. Y.

Four cans caviar, Russian, Willian Haaker Company, New York, N. Y.

Eight cans caviar, Russian, Max Ams, New York, N. Y.

One barrel ciscoes, A. Booth Packing Company, éhlcago, 111,

Two cans cod, corned, Burnham & Merrill, Portland, Me.

One kit cod, pickled, B. D. Snow & Co., Boston, Mass.

Two kits cod tongues, B. D. Snow & Co., Boston, Mass.

One kit cod tongues and sounds, Knowles Freeman Fish Company, Boston, Mass.
One kit cod tongues and sounds, Potter & Wrightington, Boston, Mass.

One kit halibut fins, Potter & Wrightington, Boston, Mass.

One kit halibut fins, B. D. Snow & Co., Boston, Mass,

One pail herring, lake, Buckeye Fish Company, Cleveland, Ohio.’

One kit herring, split, Potter & Wrightington, Boston, Mass.

One kit herring, split, B. D. Snow & Co., Boston, Mass.

Two kits herring, various brands, Knowles Freeman Fish Company, Boston, Mass.
Four kits mackerel B. D. Snow & Co., Boston, Mass.

Four kits mackerel, National Fish Company, Boston, Mass.

Seven kits mackerel, No. 2, Knowles Freeman Fish Company, Boston, Mass.
Two kits mackerel, bloater, Knowles Freeman Fish Company, Boston, Mass.
Five kits mackerel, mess, Consumers’ Fish Company, Gloucester, Mass.

Two cans mackerel, mess, Consumers’ Fish Company, Gloucester, Mass.

Five boxes mackerel, mess, Consumers’ Fish Company, Gloucester Mass.

Six kits mackerel, mess, Potter & Wrightington, Boston, Mass.

One pail pickerel, No. 1, A. Booth Packing Company, Chicago, IlI.

One and one-quarter barrels pickerel, No. 1, Buckeye Fish Company, Cleveland, Ohio.
One pail pickerel, No. 2, Buckeye Fish Company, Cleveland, Ohio.

Two cans roe (new caviar), Buckeye Fish Company, Cleveland, Ohio.

Two cans roe, salted from lake-fish eggs, Buckeye Fish Comgany, Cleveland, Ohio.
Twopails roe, shad, salt, Potomac, Henry Thompfordt, Washington, D. C.

One {{)ail salmon, Columbia River, A. Booth Packing Company, Chicago, Iil.
One kit salmon, mess, Potter & Wrightington, Boston, Mags.

One kit galmon trout, Potter & Wrightington, Boston, Mass.

One kit salmon trout, B. D. Snow & Co., Boston, Mass.

Three cans sardellen, William Haaker Company, New York, N. Y.

Six cans sardellen, Max Ams, New York, N. Y.

One pail shad, salt, Potomac, Henry Thompfordt, Washington, D. C.

One pail trout, No. 1, A. Booth Packing ComEany, Chicago, 1I1.

One and one-fourth barrels trout, No. 1, Buckeye Fish Company, Cleveland, Ohio.
One pail white-fish, No. 1, A. Booth Packing Company, Chicago, Il

One barrel white-fish, No. 1, A. Booth Packing Company, Chicago, Ill.

One barrel white-fish, “family,” A. Booth Packing Company, Chicago, I1l.

One pail white-fish, ‘‘family,” A. Booth Packing Company, Chicago, 111

One pail white-fish, ‘‘family,” Buckeye Fish Company, Cleveland, Ohio.

Two pails white-fish, Wolverine Fish Company, Detroit, Mich.
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Foop Propucrs PICKLED IN VINEGAR.

Two cans eels, pickled in jelly, William Haaker Company, New York, N. Y.
Four cans eels, pickled in jelly, Max Ams, New York, N. Y. )

One pail herring, spiced, A. Booth Packing Company, Chicago, Ill.

Two cans herring (Russian sardines), in spices, Max Ams, New York, N. Y.

One keg herring (Russian sardines), William Haaker Company, New York, N. Y.
One pail herring (Russian sardines), William Haaker Company, New York, N. Y.
Two cans lake shad, Buckeye Fish Company, Cleveland, Ohio.

Eight cans mackerel in souse, W. Underwood Company, Boston, Mass.

Four cans mackerel soused, California Fish Company, Los Angeies, Cal.

One box mackerel soused, California Fish Company, Los Angeles, Cal.

Two cans mackerel soused, Potter & Wrightington, Boston, Mass.

Two cans mackerel soused, E. T. Russell & Co., Boston, Mass.

Two cans mackerel soused, Sea Coast Packing Company, Chicago, Ill.

Two cans sardines spiced in souse, W. Underwood Company, Boston, Mass.

Two cang shrimp, pickled, E. T. Russell & Co., Boston, Mass.

Foon Propucrs CannNep Ix OlL.

Two cans gardines, William Haaker Company, New York, N. Y.
Two cans sardines, De Long & Seaman, Boston, Mass.

Sixteen cans eardines, Sea Coast Packing Company, Chicago, Ill.
Ten cans sardines, W. Underwood Company, Boston, Mass,

Four cans sardines, Grady & Co., Eastport, Me.

Two cans sardines, E. T. ¥{ussell & Co., Boston, Mass.

Fourteen cans sardines, California Fish Company, Los Angeles, Cal.

Foop Probucrs CANNED wITH SPICES, SAUCES, VEGKTABLES, ETC.

Two cans codfish balls, Shute & Merchant, Gloucester, Mass.

Four cans codfish balls, Potter & Wrightington, Boston, Mass.

'1:wo cans crab meat, deviled, Barataria Canning Company, Biloxi, Miss.

Four cans crabs, deviled, McMenamin & Co., Ifampton,‘ a.

One can herring, Bismarck in spices, William Haaker Company, New York, N. Y.
One can herring, kippered, De Long & Seaman, Boston, Mass.

One can herring, rollmops in senf sauce, William Haaker Company, New York, N. Y.
Two cans mackerel in mayonnaise, E. T. Russell Company, Boston, Mass.

Four cans mackerel in mustard, California Fish Company, Los Angeles, Cal.

One can mackerel in mustard, Grady & Co., Eastport, Me.

’1:\.1\'0 cans mackerel in mustard, Potter & Wrightington, Boston, Mass.

Eight cans mackerel in mustard, W. Underwood & Co., Boston, Mass.

Four cans mackerel in tomato sauce, California Fish Company, Los Angeles, Cal.
Two cans mackerel in tomato sauce, Potter & Wrightington, %oston, ass.

'I:yvo cans mackerel in tomato sauce, E. T. Russell Company, Boston, Mass.

Eight cans mackerel in tomato sauce, W. Underwood & Co., Boston, Mass.

One can oysters, spiced, Martin Wagner Company, Baltimore, Md.

Two cans rock bass in tomato sauce, Buckeye Fish Company, Cleveland, Ohio.
Four cans sardines in mayonnaise, E. T. Russell Company, Boston, Mass.

Three cans sardines in mustard, Grady & Co., Eastport, Me.

Four cans sardines in mustard, Sea Coast Packing Company, Chicago, Ill.

Two cans sardines in mustard, W, Underwood & Co., Boston, 1 .

Two cans sard}nes in tomato sauce, Sea Coast Packing Company, Chicago, Ill.

Two cans sardines in tomato sauce, W. Underwood Company, l‘;ost;on, a8s.

Two cans sardines, spiced, Sea Coast Packing Company, Chicago, Ill.

Two cans seaquad, spiced, Sea Coast Packin Company, Chicago, Il

Two cans trout, speckled, in tomato sauce, I%uckeye Fish Company, Cleveland, Ohio.
Two cans white-fish roe in tomato sauce, Buckeye Fish Company, Cleveland, Ohio.

Foop Propucrs CANNED Prain.

Two cans ciscoes, Buckeye Fish Company, Cleveland, Ohio.

Three cans clams, Burnham & Merrill, Port'and, Me.

One can clams, De Long & Seaman, Boston, Mass.

Two cans clams, fresh, Potter & Wrightington, Boston, Mass.

Two cans clams, fresh, Little Neck, ]% T. Russell & Co., Boston, Mass.

Two cans clams, fresh, Little Neck, Sea Coast Packing Company, Chicago, IIL.
Six cans clums, Little Neck, W. Underwood Company, Boston, Mass.

One can clams, lunch, Burnham & Merrill, Portland, Me.
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Foon Probucts Cansep Prainx—Continued.

One can ciams, lunch, A. I1. Bailey, Boston, Mass,

Four cans crab meat, fresh, M¢Menamin & Co., Hampton, Va.

Two cans green turtle meat, A. Booth Packing Company, Chicago, I1L

Two cans herring, fresh, Sea Coust Packing Company, Chicago, I}

Two cans 1obsters, Burnham & Merrill, Portland, Me.

Four cans lobsters, De Long & Seaman, Boston, Mass,

Two cans lobsters, fresh, W. Underwood Company, Boston, Mass.

Six cans lobsters, fresh, Paul Taylor Brown Company, New York, N. Y.

TFour cang lobsters, fresh, K. T. Russell & Co., Boston, Mass.

Three cans lobsters, lunch, Burnham & Merrill, Portland, Me.

Two cans mackerel, fresh, Burnham & Merrill, Portland, Me.

Two cans mackerel, shore, John Pew & Sons, Gloucester, Mass.

Two cans oysters, black diamond brand, A. Booth Packing Company Chicago, Il
Two cans oysters, cove, Martin Wagner Company, Baltimore, Mdl.

Ten cans oysters, fresh, A. Bo(fth Packing Company, Chicago, Il

Two cans oysters, fresh, cove, Baratarin Canning Company, Biloxi, Miss.

Four cans oysters, Louisiana cove, G. W. Dunbar’s Song, New Orleans;, La.

FFour cans oysters, lunch, Martin Wagner Company, Baltimore, Md.

Three cans oysters, Milford Haven, Martin Wagner Company, fBaltimore, Md.

Two cans prawns, A. Booth Packing Company, ()hicago,]?[ll.

Ten cans salmon, A. Booth Packing Co., Chicago, Il

Five cansg salmon, fresh, Alaska Fisherman’s Packing Company, Portland, Oreg:
Seventy-five cans salmon, fresh, Columbia River Packers’ Association, Astoria, Oreg,
Twelve cans salmon, fresh, Everding & Farrell, Portland, Oreg.

Twenty-two cans salmon, fresh, J. G. Megler & Co., Brookfield, Wash.

Six cans salmon, fresh, Potter & Wrightington, Boston, Mass.

Two cany salmon, fresh, Southern Oregon Improvement Company, Portland, Oreg.
Ten cans salmon, fresh, Union Fisherman’s Cooperative Packing Co., Astoria, Oreg.
Twelve cans salmon, fresh, Warren Packing Company, Portland, Oreg. ’
Forty-eight cans salmon, Alaska Packers’ Asgociation, San Francisco, Cal.

One can salmon, Bristol Packing Company, San Francigco, Cal.

Four cans salmon, G. W. Hume, San Francisco, Cal.

Three cans salmon, R. D. Hume, San Francisco, Cal.

Eight cans salmon, Hume Bros. & Hume, San YFrancisco, Cal.

Four cans salmon, L. A. Pederson & Naknek Packing Company, San Francisco, Cal.
Twenty-four cans salmon, Sacramento River Packers’ Assoc., San Francisco, Cal.
Two cans shrimps, fresh, Barataria Canning Company, Biloxi, Mies.

Eight cans shrimps, fresh, G. W. Dunbar’'s Sons, New Orleans, La.

Four cans shrimps, fresh, I5. T. Russell & Co., Boston, Mass.

Twenty-two boxes lake {ishes, various, Wolverine Fish Company, Detroit, Mich.
Fifteen boxes salt-water fishes, various, Wolverine Fish Company, Detroit, Mich.

Sours, Cinowbpers, EXTRACTS, ETC.

Two bottles clam bouillon, E. 8. Burnam Company, New York.

Three cans clam broth, Franco-American ¥ood Company, New York, N, Y,

Three bottles clam broth, E. 8. Burnam Company, New York.

Two cans clam chowder, I&. 8. Burnam Company, New York.

One can clam chowder, Burnham & Merrill, Portland, Me.

Six cans clam chowder, Curtice Brothers, Rochester, N. Y,

Three cans clam chowder, Franco-American Food Company, New York, N. Y.
Two cans clam chowder, Potter & Wrightington, Boston, Mass.

Two cans clamn chowder, W. Underwood Company, Boston, Mass,

One can clam jnice, E. 8. Burnam Company, New York.

One can clam juice, Burnham & Merrill, Portland, Me.

Three cans green turtle, clear, Franco-American Food Company, New York, N. Y.
Six cans green turtle soup, Curtice Brothers, Rochester, N.'Y.

Three cans green turtle, thick, Franco-American ¥ood Company, New York, N. Y.
Three cans terrapin, Franco-American Food Company, New York, N. Y,

Six cans terrapin soup,, Curtice Brothers, Rochester, N. Y

Four cans clam extract, Arthur H. Bailey, Boston, Mass.

One can fish-ball stock, Congumery’ Fish Company, Gloucester, Mass,

MISCELLANEOUS.

Ten jars salmon eggs, pre ared for bait, Charles R. Gatchet & Co.
Ten cakes abalone meat, dried by Chinese in $an Francisco, U. 8. Fish Commisgion.
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Provucts or TAE FisHeries—UseD a8 CroTming (Furs).

Secal skin, dressed, showing method of preparation for manufacture, one-third natural;
one-third plucked; one-third plucked and dyed. C. C. Shayne, N. Y.

Seal skin, dressed, plucked, and dyed, ready for manufacture. C. C. Shayne, N. Y.

Beaver skin, dressed, natural, C. g Shayne, New York, N. Y.

Beaver ekin, dressed, plucked, C. C. Shayne, New York, N. Y.

Beaver skin, dressed, plucked, and dyed, C. C. Shayne, New York, N. Y.

Otterskin, dressed, natural, C. C. Shayne, New York, N. Y.

Otter skin, dressed, plucked, C. C. Shayne, New York, N. Y.

Otter ekin, dressed, plucked, and dyed, C. C. Shayne, New York, N. Y.

Hair seal gkin, dressed, natural, C. C. Shayne, New York, N. Y.

Wool seal skin, dressed, natural, C. C. Shayne, New York, N. Y.

Sea otter skin, dressed, natural (sample), U. 8. Fish Commission.

Mink skin, dressed, natural, U. 8. Fish Commiesion.

Muskrat skin, dressed, natural, U. 8. Figh Commission.

Provucrs or TAE FIsiterirs—FERTILIZERS.

Tobacco starter, Russia Cement Company, Gloucester.

Essex special tobucco manure, Russia Cement Company, Gloucester.

Farex corn fertilizer, Rusgia Cement Company, Gloucester.

Essex complete manure, Russia Cement Company, Gloucester.

Essex complete manure for corn, grain, and grass, Russia Cewment Company,
Gloucester.

Tissex market, garden, and potato manure, Russia Cement Company, Gloucester.

Busex Al superphosphate, Russia Cement Company, Gloucester.

Essex XXX1 ﬁsﬁ and potash, Russia Cement Company, Gloucester.

Esgex ground fish gkins, Russia Cement Company, Gloucester,

Iissex ground fish bone, Russia Cement Company, Gloucester.

Esgex dry ground fish, Russia Cement Company, Gloucester.

Egvex cextra fine ground fish, Russia Cement Company, Gloucester.

Menhaden fish scrap, Chesapeake Bay, 1900, platform dried, Struven & Wacker,
Baltimore.

Menhaden fish scrap, Chesapeake Bay, 1900, unground, Struven & Wacker, Balti-

more.
Menhaden fish scrap, Chesapeake Bay, 1900, machine ground, Struven & Wacker,
Baltimore.
(Analysis of the above: Ammonia, 11 to 12 per cent; bone phosphate, 15 (0 18 per cent; moisture,
6 to 8 per cent.)
Fish scrap or tankage, lake fishes, Buckeye Fish Company.
King-crab meal, United States Fish Commission.
Salmon scrap, Challenge Glue Company, San Francisco.
Codfigh scrap, Challenge Glue Company, San Francisco.
Salmon guano, Alaska Oil and Guano Company, San Francisco.
Herring guano, Alaska Oil and Guano Company, S8an Francisco.
Salmon eggs fertilizer, Alaska Oil and Guano Company, San Francisco.
Fish fertilizer, herring, W. P. Fuller, Portland, Oreg.
Fish fertilizer, Dodd & Co., (iloucester, Mass.

Provucrs or THE FISHERIES—OIL8 AND FATS.

Black-fish oil, natural, W. I'. Nye, New Bedford, Mass.
Black-fish oil, bleached, W. F. Nye, New Bedford, Mass.
Black-fish-head oil, W. ¥. Nye, New Bedford, Mags.

Cod-l}ver oil, crude, for tanner's use, W. F. Nye, New Bedford, Mass.
Cod-liver oil, for medicinal use, W. F. Nye, New Bedford, Mass.
Dog-f_lsh-ll‘ver oil, W. F. Nye, New Bedford, Mass.

Herring oil, W. I*. Nye, New Bedford, Mass.

Menhaden oil, brown pressed, W. F. Nye, New Bedford, Mass.
Menhaden oil, bleached, W. ¥. Nye, New Bedford, Mass.
Ocean-sun-fish oil, W. F. Nye, New Bedford, Mass.

Porpoise oil, natural, W. I.'Nye, New Bedford, Mass.

Porpoige oil, bleached, W. F. Nye, New Bedford, Mass.
Porpoise-jaw 011., W. I. Nye¢, Noew Bedford, Mass.

Porpoise or puﬂmg-elg oil, W. F, Nye, New Bedford, Mass.
Sperm oil, natural, W. F. Nye, New Bedford, Mass.

Sperm oil, bleached, W. F. Nye, New Bedford, Mass.

Sperm oil, winter, bleached, W, F. Nye, New Bedford, Mass.
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Propucts oF THE FisHERIES—OI1Ls AND Fars—Continued.

Sea-elephant oil, natural, W. F. Nye, New Bedford, Mass.
Sea-elephant oil, bleached, W. F. Nye, New Bedford, Mass.

Seal oil, W, F. Nye, New Bedford, Mass.

Shark oil, W. F. Nye, New Bedford, Mass.

Sturgeon oil, W. F. Nye, New Bedford, Mass.

Sword-fish oil, W. F. i\'ye, New Bedford, Mass.

Torpedo or cramp-fish-liver oil, W. F. Nye, New Bedford, Mass.
Walrus oil, W, F. Nye, New Bedford, Mass.

Whale oil, winter, natural, W. F. Nye, New Bedford, Mass,

Whale oil, winter, bleached, W. F. Nye, New Bedford, Mass.

Whale oil, Arctic bowhead, W. F. Nye, New Bedford, Mass.
Cod-liver oil, finest crude, Lofoden, Scott & Bowne, New York.
Cod-liver oil, finest nonfreezing, Lofoden, Scott & Bowne, New York.
Cod-liver oil, finest crude, Finmarken, Scott & Bowne, New York.
Cod-liver oi), finest nonfreezing,. Finmarken, Scott & Bowne, New York.
Cod-liver oi], crude, Aalsund, gcott & Bowne, New York.

Cod-liver oil, nonfreezinﬁ, Aalsund, Scott & Bowne, New York.
Cod-liver oil, natural light, Scott & Bowne, New York.

Cod-liver oil, natural brown, Scott & Bowne, New York.

Cod-liver oil, medicinal natural, Scott & Bowne, New York.
Cod-liver oil, medicinal nonfreezing, Scott & Bowne, New York.,
Cod-liver oil, crude, Dodd & Co., Gloucester, Mass.

Cod-liver oil, refined, Dodd & Co., Gloucester, Masas.

Cod-liver oil, medicinal crude, Dodd & Co., Gloucester, Mass.
Cod-liver oil, medicinal refined, Dodd & Co., Gloucester, Mass.
Menhaden oil, crude, Dodd & Co., Gloucester, Mass.

Menhaden oil, refined, Dodd & Co., Gloucester, Mass.

Menhaden oil, bleached, Dodd & Co., Gloucester, Mass,

Sperm oil, crude, Dodd & Co., Gloucester, Mass.

Sperm oil, refined, Dodd & Co., Gloucester, Mass.

Whale oil, crude, Dodd & Co., Gloucester, Mass.

Whale oil, refined, Dodd & Co., Gloucester, Mass.

Turtle oil.

Black-fish melon oil, D. C. Stull, Provincetown, Mass.

Cod-liver oil, medicinal, D. C. Stull, Provincetown, Mass.
Porpoise-jaw oil, D. C. Stull, Provincetown, Mass.

Porpoise oil, D. C. Stull, Provincetown, Mass.

Menhaden oil, crude, 1900, Struven & Wacker, Baltimore, Md.
Menhaden oil, light, 1900, Struven & Wacker, Baltimore, Md.
Menhaden oil, extra light, 1900, Struven & Wacker, Baltimore, Md.
Fish oil, crude, Buckeye Fish Company, Cleveland, Ohio. .

Fish oil, crude, dark, Buckeye Fish Compané', Cleveland, Ohio.

Fish oil, zero test, Buckeye l‘éish Company, Cleveland, Ohio.

Fish oil, refined, Buckeye Fish Compan{, Cleveland, Ohio.

Herring oil, crude, W. g Fuller & Co., Portland, Oreg.

Herring oil, clear, W. P. Fuller & Co., Portland, Oreg.

Cod-liver oil, Alaska Codfish Company, San Francisco, Cal.

Herring oil, Alaska Qil and Guano Company, San Francisco, Cal.
Cod-liver oil, McCollom Fishing and Trading Company, San Francisco, Cal.
Spermaceti, crude, W. F. Nye, New Bedford, Mass.

Spermaceti, refined, W. F. Nye, New Bedford, Mass.

V&ha]e-oil soap, W. F. Nye, New Bedford, Mass.

Whale-oil stearin, W. ¥. Nye, New Bedford, Mass.

Stearin, W. P, Fuller & Co., Portland, Oreg.

Porpoise-jaw and black-fish melon oil, for clocks, New Bedford Oil Company, Boston.
Porpoise-jaw and black-fish melon oil, for ty writers, New Bedford Oi{) Co., Boston,
Porpoise-jaw oil, for chronometers, New Bedford Oil Company, Boston.
Porpoise-jaw oil, for watches, New Bedford Oil Co., Boston.
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Propucrs oF THE FISHERIES—GLUES AND ISINGLASS.

Fish glue, 653 S., used in manufacture of shoe stains and dressings, Russia Cement
Company, Gloucester.

Fish glue, for household use, Russia Cement Co., Gloucester.

Fish glue, for woodwork, mechanics’ use, Russia Cement Co., Gloucester.

Fish glue, for photo-engraving on zinc and copper, Rugsia Cement Co., Gloucester.

Fish glue, for use by envelope manufacturers, Russia Cement Co., Gloucester.

Fish glue, bleached, used for sizing white straw goods, Russia Cement Co.

Fish glue, unbleached, used for sizing colored straw goods, Russia Cement Co.

Fish glue, wool sizing, used in manufacture of fine woolen goods, Russia Cement Co.

Fish glue, 692 F. H., used in the manufacture of shoes, Russia Cement Co.

Fish glue, O. C., used in the manufacture of table oilcloths, Russia Cement Co.

Fish glue, 111, used in the manufacture of gummed paper, Russia Cement Co.

Fish glue, 660, used by manufacturers of ad%]esive plasters, Russia Cement Co.

Fish glue, colored, used by printers and bookbinders for ‘‘blocking,’”” Russia Cement
Co., Gloucester.

Fish glue, belting cement, used in the manufacture of leather belting, Russia Cement

) Co., Gloucester.

Fish glue, dried, for general purposes, Russia Cement Co., Gloucester.

Fish glue, No. 1, Dofd & Co., Gloucester.

Fish glue, No. 2, Dodd & Co., Gloucester.

Fish glue, No. 3, Dodd & Co., Gloucester.

Fish glue, Challenge Glue Company, San Francisco.

Fish glue, sheet, from fresh-water fish (2 packages), Buckeye Fish Company,
Cleveland. .

Fish glue, sheet (isinglass), from fresh-water fish (2 packages), Buckeye Fish Co.

Fish glue, sheet ? clatine), from fresh-water fish (1 package), Buckeye Fish Co.

Fish glue, sheet, from haddock skins, United States Fish Commission.

Fish glue, sheet, from pollock skins, United States Fish Commission.

Ribbon isinglass, 3 packages, L. M. Haskins, Boston.

Cusk and cod skins, used in manufacture of glue, United States Fish Commission.

Cusk and cod skins, used in manufacture of glue, Russia Cement Company, Glou-
cester, Mass. .

Hake sounds, split, used in manufacture of isin%lass, United States Fish Commission,

Cod sounds, split, used in manufacture of isinglass, United States Fish Commission..

Propucts or Tk FisHERIES—LRATHERS.

Ten samples seal leather, dressed and dyed, U. S. Fish Commission.
Seven samples walrus leather, dressed and dyed, U. 8. Fish Commission.
Six samples sea-lion leather, dressed, U. 8. Fish Commission.
One sample sea-lion leather, tanned, U. S. Fish Commission.
One sample manatee leather, dressed, U. S. Fish Commission.
One sample whale leather, U. S. Fish Comtnission.
One water-snake skin (Acrochordus javanicus), tanned and dressed, U. 8. Fish Com-
migsion.
One heaver-tail skin, tanned and dressed, U. 8. Fish Commission.
One wolf-fish skin, tanned and dressed, U. S. Fish Commission.
One geal skin, split and grained, U. S. Fish Commission.
One frog skin, tanned and dressed, U. S. Fish Commission.
One gar skin, U, 8. Fish Commission.
%ne sturgeon gkin (Japanese), U. S. Fish Commission.
T"‘:O dog-fish skins (Japanese), U. S. Fish Commission.
wo samples seal skin, tanned and dyed, Kaufher & Co., Newark, N. J.
One sample shagreen of shark skin, Kaufher & Co., Newark, N. J.
One sample porpoise leather, Kauther & Co., Newark, N. J.
One seal skin, tanned and dyed, Kaufher & Co., Newark, N. J.
One ray skin, Kauther & Co., Newark, N. J.
One alligator back, tanned and dressed, Kaufher & Co., Newark, N. J.
One alligator claw, tanned and dressed, Kaufher & Co., Newark, N. J.
One alligator belly, tanned and dressed, Kaufher & Co., Newark, N. J.
One alligator belly, tanned and dressed, A. F. Bertin, New York, N. Y.
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Propucrs or tie Fisneries—Ivory, BONE, AND SHELL.

Specimens of ivory:
One narwhal tusk, U. S. Fish Commission.
Two walrus tusks, 15 pounds, U. S. Fish Commission.
Two walrus tusks, U. S. Fish Commission.
Two walrus tusks, scrimshawed, U. 8. Fish Commission.
Two sperm-whale tusks, U. 8. Figsh Commission.
Two sperm-whale tusks, U. 8. Fish Commission.
One sperm-whale tusk, scrimshawed, U. 8. Fish Commission.
One gperm-whale tusk, scrimshawed, U. S. Fish Commission.
One sperm-whale tusk, scrimshawed, U. 8. Fish Commission.
One lower jaw of sperm-whale with teeth, U. 8. Fish Commission.
One lower jaw of sperm-whale, scrimshawed, U. 8. Fish Commission.
Nine alligator teeth, rough and polished, U. 8. Fish Commission.

Specimens of whalebone: . .
Section of baleen from mouth of finhack whale, U. 8. Fish Commission.
Two slabs of baleen from mouth of right whale, U. S. Fish Commission.
One whalebone back supporter, U. S. Fish Commission.
One piece of baleen, U. 8. Fish Commission.
One whalebone rule, U. 8. Fish Commission.
One lot whalebone, U. S. Fish Commission.
One lot shredded baleen, U. 8. Fish Commission.
One coil baleen, U. 8. Fish Commission.
Three lots whalebone strips, U. 8. FishCommission.
One lot whalebone strips, U. S. Fish Commission.
One whalebone divining rod, U. S. Fish Commission.
One whalebone cane, U. 8. Fish Commission.
One whalebone cane, U. 8. Fish Commisgion.

Specimens of shell:
Hawksbill turtle, stuffed and mounted, with polished shell, U. 8. Fish Commission.
Tortoise shell, rongh (Philippines), U. 8. Fish Commission.
One back plate of tortoise shell, partly polished, U. 8. Fish Comnmission.
One belly plate of tortoise ghell, gftrtly olished, U. S. Fish Commisgion
Two back plates, hawksbill, rough, U. g Fish Comimission.
Three back plates, loggerhead, rough, U. 8. Fish Commission.

Propoucts oF THE FISHERIES—PEARLS AND NACRE.

Ninety-one valves of fresh-water pearl-bearing mussels from Mississippi Basin,
lished to show nacre or mother-of-pearl. L . :
Seven valves of fresh-water pearl-bearing mussels from Miwss;gglx Basin, showing
formation of pearls. (Lampsilis rectus, L. ligamentinus, Quadrula ebena. )
Seven valves of fresh-water pearl-gearing mussels from Mississippi Basin, showing
irregular pearly formations or ‘‘slugs.” (Lampsilis ligamentinus, Quadrula
ebena, Q. undulata.)
Peari-bearing fresh-water mussels, showing different colored nacre:
Two valves Lampsilis alatus, Mississippi River, purple nacre.
Two valves Lampsilis rectus, Mississippi River (lowa), purple nacre.
Two valves Lampsilis fallaciosus, Mississippi River (lowa), pink nacre.
Two valves Lampsilis ligamentinus, Mississippi River, pink nacre.
Two valves Symphynota complanata, Mississippl River (Iowa), salmon nacre.
Two valves Symphynota costata, Mississippi River, yellow nacre.
8even valves Unio crassidens, Mississippl Basin, purple, salmon, and pink nacre.
Three valves Unio gibbosus, Cumberland River, Tennessee, purple nacre.
Two valves Anodonta footiana, Indiana lakes, salmon nacre.
One valve Quadrula tuberculata, Cumberland River, Tennessee, purple nacre.
Two valves pearl oyster ( Meleugrina margaritifera), Indian Ocean.
Two valves pearl oyster (Meleagrina), Paumotu Archipelago, South Pacific Ocean.
Two abalone or ‘‘gea ear,” Haliotis, southern California.
Five abalone or ‘‘sea ear,’”” Haliotis, polished, southern California.
One Florida conch, Strombas gigas.
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Mussen, FisnErY AND PrarL-BurroN INpusrry or THE Mississippl VALLEY.

Pearl-bearing fresh-water wnussels from Mississippi River:

Five valves ‘“nigger head’’ (Quadrula ebena).

One valve ‘‘blue-point”’ ( Quadrula undulata).

Four valves ‘“yellow sand-shell”” or “‘yellow back’ ( Lampsilis anodontoides).
Four valves ‘“black sand-shell’’ (Lumpsilis rectus).

Tour valves ‘“‘slough sand-shell”’ (Lampsilis fallaciosus).

Four valves ‘“‘mucket’’ or ‘‘mouket’’ ( Lanpsilis ligamentinus).

Two valves ‘‘ pocketbook” (Lampsilis copax).

One valve ‘“‘pocketbook” (Lampsilis ventricosus).

Four valves ‘“deerhorn’ or “‘buckhorn” ( Tritigonin tuberculata).

Four valves “butterfly”’ (Plagiola securis). .

Two valves ““hatchet back’ or *‘hackle back’ (Symphynota complanata).
Four valves ‘‘warty back” (Quadrula pustulosa). .
Five valves mussel shells, distorted. Six valves mussel shells, injured.

Manufacture of butlons:
Eight valves, shells from which blanks have been cut.
Nine valves, shells with blanks only partly cut through.
Two lots rough blanks. One lot ground blanks.
One lot faced blanks. One lot shaped blanks.
One lot buttons, with eyes drilled.” One lot completely polished buttons.
Twenty-four cards buttons, mounted.

DPhotographs illustrating button manufacturing:

Factory at Muscatine, Iowa. Sawing the rough blanks.
Saws and saw holders. Grinding the blanks.
Drilling the eyes. Sorting and sewing the buttons on cards.

Photographs illustrating apparatus and methods of fishing for fresh-waler mussels:

Crowfoot dredge or grapple, showing mussels attached to the hooks.

Tongs and rake.

Steam dredging boat especially constructed for fishery.

Scow, with dredge and windlass.

Fishing through the ice with tongs and rakes (3 views).

1andling the shells on shore.

Loading the shells on scows at fishing camps for shipment to factories (3 views).

Provucrs or g FISHERIES, —FLORIDA SPONGES.

[Johnu K. Cheney, Tarpon Springs, Flu.)

Ten velvet and wire, natural. Nine wool, gulf, natural.

Four velvet, bleached. Thirteen wool, bleached.

lgl_ght glove, natural, Fleven grass, keys, natural.
Light glove, bleached. Tight grass, gulf, natural.

Nine yellow, keys, natural. Twelve grass, bleached.

Ten yellow, gulf, natural. Seven assorted, bleached.

Five yellow, bleached. Twelve assorted (large), natural.

Seventeen wovl, keys, natural.
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