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REPORT OF THE COMMISSIONER.

1.—INTRODUCTORY NOTE.

During tne period of time covered by this report the work of tlie

United States Fish Commission was under the direction of Prof. Spencer

F. Baird. In consequence of his declining health and the pressure of ad-

ministrative duties as Secretary of the Smithsonian Institution, as well

as Commissioner of Fisheries, the preparation of a report proper to

accompany the various reports and papers constituting the appendix

was preveTited.

The following digest of the operations of the year, which has been

prepared from data compiled mainly by Mr. C. W. Smile}*, editor, for

the convenience of the Commissioner in the preparation of his annual

report, aims to present briefly, from an impersonal standpoint, the prin-

cipal features of interest in connection with the work accomplished.

The personality of the distinguished naturalist who founded the

United States Fish Commission, and under whose wise and broad ad-

ministration it has grown to be the custodian and conservator of one of

our most important food resources is, however, fitly represented by his

important posthumous paper on the sea fisheries of eastern !N~orth

America, which appears in the appendix. This monograph, after some
introductory account of the fisheries, follows with a list of the food and
bait fishes and invertebrates, together with biographical notices of the

most important species. The food and the reproduction of the sea

fishes, their migrations and movements, numbers and abundance, and
the dangers and fatalities to which they are subject from enemies in the

sea, from man, and through physical causes or changes are discussed

at length. The important fishing grounds are described in detail, as

well as the apparatus of capture, from the primitive bow and arrow to

the elaborate nets and pounds of the present time. The various kinds

of bait, the methods of preserving fish and bait, and the disposition of

offal are considered. The statistics of the value of the American
fisheries are given, and followed by a review of the economical ap-

plications of the products of the fisheries as food for man and animals,

and for use in the arts and industries in the form of oils, fertilizers,

medicines, etc. The maintenance and improvement of the fisheries by
legislation, artificial propagation, and the transfer of species from one
region to another are subjects which receive the attention warranted
by their importance.
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2.—INQUIRY RESPECTING FOOD-FISHES AND THE FISHING GROUNDS.

A.

—

Field-work .

In this branch of inquiry field-work was carried on in a thorough

manner along the Eastern coast of North America from the Straits of

Florida to Newfoundland. From February 20 to May 10 the steamer

Albatross, Lieut. Commander Z. L. Tanner, U. S. Navy, commanding,

was engaged in a survey of the region about the Bahama Islands, in

the joint interests of the Fish Commission and the Navy Department,

the expenses of the cruise being shared by the two. The purpose of the

voyage, on the part of the Fish Commission, was to ascertain, if possi-

ble, the winter range and habits of certain important food-fishes, which

resort to the Eastern coast of North America during the warmer months,

but whose first appearance in the spring and whose abundance during

the fishing season vary from year to year. The principal species con-

cerning which information of this character was desired were the mack-

erel, menhaden, and bluefish; but attention was also to be paid to other

economic forms, such as the Spanish mackerel, sheepshead, and drum,

if found to occur abundantly in those waters. On behalf of the Navy
Department several lines of soundings were to be made to the north-

ward and eastward of the islands and in the deeper channels which

separate them, the hydrography of this important region being but

little known. Mr. James E. Benedict was in charge of the civilian sci-

entific staff, and was assisted by Mr. Thomas Lee, Mr. Charles H. Town-

send, Mr.. TVillard Nye, jr., and Mr. F. L. Washburn, the two last men-

tioned being volunteers.

The work of sounding was begun to the north of Great Abaco Isl-

and, and was carried thence southeastward along the Atlantic side of

the islands as far as San Salvador or Watling's Island, and offshore

in some places to a distance of over 100 miles. The greatest depth of

water discovered was 3,190 fathoms, in latitude 28° 34' 42" north, longi-

tude 70° 10' 25" west, or about 110 miles northeast of Great Abaco.

Several lines were run between the five islands lying at the mouth of

Exuma Sound, namely, Cat Inland, Long Island, Watling's Island,

Concepcion Island, and Bum Cay, showing that the intervening channels

are of great depth, the depth in one place exceeding 2,400 fathoms.

From this point the soundings were carried through Exuma Sound to its

upper end, and thence by way of the open sea on the eastern side of

Eleuthera Island to the town of Nassau, New Brovidence Island. Sub-

sequently the work was continued through the Northeast and North-

west Brovidence channels and the Tongue of Ocean. On the home-

ward journey soundings were also made to the east and north of Great

Abaco Island and Little Bahama Bank, and off the coast of the South-

ern Atlantic States as far as Cape Hatteras. During these explora-

tions one trip was made to Key West and Havana for the purpose of
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obtaining coal and other supplies, giving- opportunity for a limited

amount of work in the Straits of Florida. The customary physical

observations were made at all of the sounding stations, in order to de-

termine the currents, temperatures, and densities of the water and the

character of the bottom. The dredge, beam trawl, and tangles were

also occasionally employed to ascertain the abundance of bottom life,

but generally with poor results, the white coral ooze which predomi-

nates in the deeper waters about the Bahama Islands being compara-

tively barren and the shallower spots generally too rough for the suc-

cessful working of the dredging appliances. Surface collecting in the

same region with the towing nets was equally unproductive, but by

allowing the naturalists to land upon the islauds and work along the

shore very important results were obtained. The shore work was vig-

orously pushed at every place where the steamer made a harbor, and

parties of two were occasionally left upon the islands while the steamer

continued its sounding operations in the neighboring region. The fish-

eries which center at Nassau, including the important sponge fishery,

were carefully studied, but no traces were found of the pelagic fishes,

whose winter abode, it was thought, might be in this region. In the

Straits of Florida and along the line of the Gulf Stream farther north

the results of dredging were exceedingly rich.

From July 8 to October 28 the steamer Albatross was at work upon

the offshore fishing grounds of Eastern North America, between New
York and Newfoundland, with headquarters at Wood's Holl, Mass.

Mr. Benedict having resigned his position, Mr. Thomas Lee acted as

chief naturalist during these explorations, and was assisted by Mr.

Sanderson Smith. From July 15 to 18 a short trip was made to the

outer edge of the submerged continental plateau south of Martha's

Vineyard, where the tilefish was formerly abundant. On August 2

the Albatross started east on a second cruise to the great cod and hali-

but banks lying off the coasts of the British Provinces, the purpose of

which was to study the character and resources of the banks in general,

and of those areas specially which are but little known ; to search for

new or reported banks, the existence or location of which was uncer-

tain ; and, partly in the interests of the Navy Department, to investi-

gate certain reported dangers lying in the track of ocean steamers and

fishing vessels. Diligent search was made for the mythical Hope Bank
?

supposed to be located south of Halifax, some distance off Le Have
Bank; but although numerous soundings were made over a wide area

inclosing its reported position, and thence to Sable Island Bank, no

unusual inequalities in the bottom were discovered. A line of sound-

ings was run between Banquereau and the Grand Bank to develop

the contour of the intervening gulley in which halibut abound. Trials

were made for codfish on the eastern part of Grand Bank, the eastern

edge of which was found to be incorrectly represented on the published

charts. Fruitless search was made for a reported bank of great promise
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to the fishermen, whicli was supposed to be located about 200 miles east

of the Grand Bank in about 45° north latitude. Soundings were made
from this point to the Flemish Cap, which was partly explored, and

thence to the northeastern edge of the Grand Bank. St. John's, New-
foundland, was then visited for supplies, giving the naturalists an op-

portunity to study some important salmon streams, the steamer start-

ing homeward from this place on August 21. During the trip to the

westward the explorations were continued off the southern end of Green

and St. Pierre Banks, between the latter bank and Banquereau, across

Banquereau and Sable Island Bank, past the reported position of Hope
Bank, and thence along the edge of George's Bank to Vineyard Sound,

the steamer arriving at Wood's Holl August 29. Subsequently two

trips were made to the deep-water area lying between latitude 36° 30'

and 39° north, and longitude 70° and ,71° 33' west.

The steamer Fish HaicTc was engaged but little in this branch of in-

quiry during 188G. In August a few of the light-ships at which tem-

perature observations are taken for the Commission were visited, and

the keepers instructed as to the proper methods of immersing and

reading the thermometers, especially during extremes of temperature.

In October a few casts of the beam trawl were made in the region off

Sandy Hook, N. J., where specimens of the English sole had been

planted several years before, but without finding any trace of them.

The schooner Grampus, Capt. J.W.Collins commanding, made many
important investigations respecting the fishing grounds and food-fishes

off the New England and adjacent coasts, but these were mostly under-

taken in the interest of fish culture. In August, a cruise was made to

the tilefish grounds south of Martha's Vineyard, and six days were spent

in fishing with cod trawls and hand lines in depths of from GO to 160

fathoms, over an area about 120 miles in length. Only a few fish, mostly

hake, were captured. From September 22 to October 9 the Grampus

was engaged in an attempt to carry living specimens of halibut from

the fishing grounds to Wood's Holl, for the purpose of securing their

spawn in suitable condition for hatching. Fishing for this species was

mainly carried on off Le Have Bank, in depths of 200 to 300 fathoms.

A number of halibut were taken and transferred to the schooner's

well, apparently without receiving serious injury from the hooks or

subsequent handling. None of them lived, however, more than thirty-

six hours, and the conclusion was reached that the fish could not sur-

vive the great change of temperature and pressure incident to their

transfer from deep water to the surface. As it was probable, how-

ever, that halibut taken in shallow water could be successfully trans-

ported, a search was made for them in other localities, but none were

found. AVith other species less difficulty was encountered. On this

and the previous cruise, Mr. Raymond L. Newcomb acted as natur-

alist, and Mr. James Carswell accompanied the Grampus as fish cult-

urist, in the search for halibut. During most of the remainder of the



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XIII

year the Grampus continued her fishing trips in Massachusetts Bay and

oft" Cape Ann, carrying- several cargoes of live fish, principally cod, in

good condition, to the Wood's Holl station.

In December, Mr. Charles H. Townsend, an assistant of the Com-
mission, was sent to the western part of the Caribbean Sea for the pur-

pose of studying the fisheries of that region in the interests of the

American fishermen. One of the objects of his trip was to ascertain

if that region was to any extent the winter home of pelagic fishes

which resort to the eastern coast of the United States in summer. His

work extended iuto 1887. Free transportation as far as Swan Island

was furnished by Mr. J. M. (Hidden, president of the Pacific Guano
Company.
The Wood's Holl station was occupied in the interests of scientific

inquiry from early in July until the middle of October, becoming dur-

ing this period the headquarters for the steamer Albatross. The Com-
missioner, Professor Baird, was iu attendance during the entire season,

and personally directed the work as in previous years. Prof. A. E.

Verrill was in charge of the laboratory, assisted by Mr. Bichard Rath-

bun. The regular force of workers in the biological laboratory was
constituted as follows: Prof. S. I. Smith, of Yale College; Prof. John
A. Ryder, of Washington; Mr. Sanderson Smith, of New York; Prof.

Leslie A. Lee, of Bowdoin College; Prof. Edwin Linton, of Washing-
ton and Jefferson College ; Prof. B. F. Koons, of the Storr's Agricult-

ural School; Mr. J. H. Blake, of Cambridge, as artist; Mr. Peter

Parker, jr., of Washington; Miss K. J. Bush, and Miss. C. E. Bush,
assistants of Professor Verrrill ; and Mr. x\. H. Baldwin and Miss M. J.

Rathbun, assistants in the National Museum. The chemical and phys-

ical laboratory was in charge of Dr. J. H. Kidder, and the aquaria were
managed by Mr. William P. Seal, of Philadelphia. Tables in the bio-

logical laboratory were also occupied by the following college repre-

sentatives: Prof. S. F. Clarke, of Williams College; Prof. E. B. Wilson,
of Bryn Mawr College, and Dr. A. T. Bruce, of Johns Hopkins Uni-

versity. Mr. Vinal N. Edwards, a permanent observer and collector

for the Fish Commission in the Yiueyard Sound region, worked in con-

junction with the summer party, and assisted it in various ways.
Although acting as superintendent of the station during the summer,

Professor Ryder was able to devote much time to the problems of lob-

ster and oyster culture, which were then being carried on, especially

with reference to the care and rearing of the young. During the

spring hatching season for cod and lobsters he also made elaborate

studies of the development of those two species from their earliest

stages. The other naturalists were mostly engaged in preserving,

assorting, and studying the large collections brought in by the steamer
Albatross from its several cruises to the fishing grounds. Much field

work was also done in the neighboring region, in continuance of the

investigations of former years, for the purpose of obtaining inforina-
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tion respecting the tiroes of occurrence, the abundance, life histories,

habits, diseases, parasites, etc., of the useful fishes and marine inverte-

brates. The Boosen process of preserving fresh fish, which has at-

tracted much attention in Europe, was given several trials, with the

expectation of finding it adapted to the preservation of bait for the

offshore fishing vessels, a problem of unusual importance at the pres.

ent time. It proved to be entirely unsuited to this purpose, however,

the fish placed in it becoming too soft either for bait or for food, though

generally free from the offensive odors of decomposition. Many large

aquaria were added to the equipment of the lower floor of the labora-

tory and fish-hatching building, and under Mr. Seal's arrangements

gave excellent opportunities to observe the habits of even large-sized

fishes, of which an abundant supply for that purpose was always kept

on hand. During the hatching season it was intended that these aqua-

ria should be used for the temporary storage of the fry.

B.

—

Special Investigatk >xs.

Temperatures and densities.—One of the most important scientific

problems before the Fish Commission has been the determination of

the temperature and density of the water along the sea-coasts and in

all inland lakes and rivers which afford valuable fisheries, or might be

suited to that purpose. The object in studying these physical charac-

teristics is at least twofold: First, to ascertain the influence of tem-

perature and density on the movements of those migratory fishes which

form so large a proportion of the fisheiw production of the country,

and the appearance and abundance of which during any fishing season

may possibly, in a measure, be predicted by a thorough knowledge of

the physical conditions essential to their well-being; second, to fur-

nish a guide in the transplanting of fishes and the stocking of any

region with the species most likely to survive and propagate. General

results are not so important or so applicable to this study as special

series of observations continued from year to year. In the furtherance

of this object, observations of temperature, and where expedient de-

terminations of density, were made at all of the stations of the Com-

mission during the entire year, or while operations were in progress.

Tfie same observations were made with great care by the vessels of the

Commission, whether in port or cruising, and generally at intervals of

one hour. The bottom and serial temperatures, and other physical

data obtained by the steamer Albatross, on the fishing banks and in

deep water, are of special value in the same connection. The most

important continuous series of surface temperatures, however, are those

taken for the Commission by employes of the Light-House Board and

Signal Service along both sea-boards of the United States, at several

stations on the Great Lakes, and upon some of the most important

shad and salmon rivers on both sides of the continent. This co-opera-

tion between the two bureaus just mentioned and the Fish Commission
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has continued for many years, and has resulted in the accumulation of

a large amount of valuable information. During 1886, these observa-

tions were carried on at thirty-six light-ships and lighthouses, and at

forty-eight stations of the Signal Service.

Busty mackerel.—The rusting of mackerel, which sometimes occurs

when, through the leaking out of the brine in which they are preserved

in barrels, they are left more or less exposed to the air, has been a

source of frequent loss to the fish dealers. The character and precise

cause of this peculiar change being unknown, specimens of rusty mack-

erel were obtained during the year and submitted to Prof. W. O. At-

water, of Middletown, Conn., for examination. His report upon the

subject has not yet been received.

Disease among trout.—The investigations by Prof. S. A. Forbes, of

Illinois, of specimens of trout from Baird Station, Oak, affected by a

disease hitherto unknown in that region, proves that the disease is

identical with that found among the herring in Madison Lakes, Wiscon-

sin, where it was very wide spread and destructive iu 1884. Mr. Forbes's

report will be found in the account of McCloud River station, by Liv-

ingston Stone.

C.

—

Preparation of Reports, etc.

The study of materials and the reduction and compilation of observa-

tions made by the field parties, including the preparation of reports

upon the same, was continued during the year at the Washington and

Wood's Holl stations of the Commission and at many college labora-

tories. As heretofore this class of work was done mostly by volunteers,

among whom are some of the most accomplished naturalists of the

country. Prof. A. E. Verrill has had general charge of the collections

of marine invertebrates obtained along the Eastern coast, north of

Cape Hatteras, which he is studying in their relations to the fishing

grounds. The fishes were being treated in a similar manner by Prof. G.

Brown Goode and Dr. T. H. Bean. Other special subjects were in-

trusted to the following persons: The Crustacea to Prof. S. I. Smith;

the bottom deposits to Prof. L. A. Lee ; the internal parasites of fishes

to Prof. Edwin Linton and Prof. B. F. Koons; the crustacean parasites

of fishes and the temperature results to Mr. R. Rathbun ;
special groups

of the mollusca and the preparation of charts to illustrate the marine

investigations of the Commission to Mr. Sanderson Smith ; embryolog-

ical work respecting the cod, lobster, and oyster and other economic

species to Prof. John A. Ryder ; the preservation of bait to Dr. J. H.

Kidder and Mr. Rathbun.

D.—Proposed Extension of the Inquiry to the Pacific Coast.

The first extensive fishery investigations made upon the Pacific coast

of the United States were undertaken by the U. S. Fish Commission

in connection with the Tenth Census, beginning in 1879 and extending
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through two or three years. Although these were mainly limited to a
study of the history of the fisheries and of their condition at that

time, large collections of fishes, containing many new and interesting

species, were also obtained and described. An important result of

these researches was to furnish conclusive proof of the value and ex-

tent of the fishery resources of the Western coast, which were then de-

veloped and utilized only to a very limited extent in the vicinity of the

large settlements, and especially about San Francisco. A few fishing

vessels, however, were in the habit of visiting, each season, certain rich

cod and halibut banks off the central and southern Alaskan coasts, but

the extent and character of these banks was unknown. The advan-

tages which the Eastern fisheries have derived from the investigations

of the steamer Albatross seemed to warrant the extension of the sur-

vey to the Pacific coast, and upon the solicitation of many persons in-

terested in the matter the Commissioner decided to detail the Alba-

tross for that purpose as soon as Congress could make provision for

her voyage around and for the necessary alterations in her machinery.

Appropriations for this purpose were passed in August, 1S86, and before

the close of the calendar year new boilers for the steamer were under

construction. The plans for the Pacific work contemplated a thorough

survey of the entire coast from southern California to the upper limit

of the extensive cod and halibut banks in Alaska, upon the basis of

the East coast explorations ; but considering how little has been done

to make known the contour and character of the bottom in that region,

exc pt near the shore, it was expected that hydrographic work in lay-

ing out and defining the fishing banks' would demand a larger share of

attention than hitherto. The study of the fishery resources will, how-

ever, be kept up at the same time, with the view of completing results

as the explorations continue.

3.—INQUIRY RESPECTING THE FISHERIES.

Considerable progress was made during the year in the study of

several of the more important fisheries, with respect both to their

methods and their statistics. An event of more than usual interest was

the completion of the fishing schooner Grampus, which has been con-

structed upon an entirely new plan proposed by Capt. J. W. Collins.

While intended to serve as the model of a type of offshore fishing

smack, which it is thought will insure greater speed and safety to this

class of vessels, she has also been specially adapted to certain branches

of marine work for the prosecution of which no adequate means have

hitherto been provided.

A.—Office and Field Work.

The office and field work in charge of Mr. R. E. Earll had reference

mainly to the following subjects:

(1) The mackerel fishery.—The extent of the southern spring fishery

and the condition of the fish, both fresh and salt, when placed upon the



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XVII

market. The effect of the spring fishery niton the demand for and the

average price of salted mackerel caught later in .the season. As to

whether the continuance of the spring fishery is tending seriously to

affect the abundance of mackerel, or, as is often claimed, has any in-

fluence in breaking up or scattering the schools of fish.

(2) The menhaden fishery.—The present extent and location of this

fishery. As to whether the methods of the fishery are in any way con-

nected with the continued absence or scarcity of menhaden on the New
England coast.

(3) The sardine industry.—The statistics of the industry, and the

changes which have taken place in the methods of capture and of prep-

aration of the fish since the investigations of 1880. The influence of

the abrogation of the Treaty of Washington and of the proposed du-

ties upon the supply of fish and upon the cost of producing the canned
goods.

(-1) The fisheries of the Great Lakes, respecting which a report, based

upon the investigations of 18S5, has nearly been completed.

(5) A general and statistical review of the vessel fisheries of the

United States, material for which is being collected by means of circu-

lars filled out at the custom-houses located at fishing ports.

(6) The compilation of national and State laws relating to the fisheries.

Mr. W. A. Wilcox was employed at Gloucester, Mass., during the

entire year, as an agent of the Commission in collecting data relative

to the statistics and methods of the New England fisheries. He was
assisted by Capt. S. J. Martin, and rendered monthly reports which
have been published in the Fish Commission Bulletin for 1880". During
September and October the Senate Committee on Fisheries visited

Gloucester for the purpose of giving personal consideration to the dif-

ferent phases of the industry, and also took testimony of the fishermen.

The facilities of the station were placed at its disposal.

The sturgeon fisheries of Delaware Bay and River were made the

subject of an investigation by Mr. S. G. Worth, who reported over two
hundred and fifty boats, carrying from 200 to 500 fathoms of net each,

engaged in the industry. Mr. Worth's inquiries also had reference to

the expediency of propagating sturgeon by artificial methods. The
statistics of the salmon canuiug establishments of the Pacific coast, from
1883 to 1880, were collected by Mr. Loren W. Green, an assistant at

the California stations of the Fish Commission. Mr. Green, in the course

of this work, visited all of the canneries of fish on the Sacramento River.

His report on the subject is contained in the Fish Commission Bulletin

for 1886.

B.

—

The Mackerel Fishery during 1886.

The following summary of the mackerel fishery for 18S6 was prepared
by Mr. W. A. Wilcox

:

Tbe work of the season began early, the first vessels sailing from Gloucester on
March 11. A large fleet was soon cruising off the Delaware coast. On March 28, the

S. Mis. 90 ii
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first mackerel were seen and caught in latitude 37° 30', longitude 75° 35'. An im-

mense body of fish, in large schools, was seen extending some 25 miles. The fish

remained in this location up to April 20. A small catch was made, 25 miles north of

where they were first seen, up to May 15. For a week during the middle of May
quite a large body of fish was seen, and some good fares were secured in latitude 38°

30', longitude 74°, off Feuwick's lulet. The weather was unfavorable for fishing

much of the time, the early catch small, and the fishing followed at a loss. May 15,

part of the ileet were off Block Island taking some mackerel, but no large body of

fish was again seen off the United States coast until fall. The early catch was

noticeable as being all large fish, and, as usual in the spring, of poor quality. The
body of fish appear to have crossed the southern part of George's Bank, and were

next found off the Nova Scotia coast, between Cape Sable and Canso, mackerel having

been ca ught there between May 25 and June 5, passing on into the Gulf of St. Lawrence,

being found June 15 off North Cape, Prince Edward's Island. On July 8 they were

found 15 miles N. by E. from North Cape, soon disappearing. From July 8 to August 1

was the only time mackerel were found in abundance in the Gulf of St. Lawrence, and

not always during that time, yet vessels that were on the grounds of Orphan and

Bradley Banks, and off Escumenac Point, had a fair catch. The fish wero mostly

taken from 10 to 25 miles from shore.

The early catch came to a close abruptly.- Only the first arrivals secured fares, later

arrivals spent weeks and months, taking very few if any fish. Vessels with a fair catch

came home, selling their catch at the extremely low price of $4.50 a barrel, and at once

returned in hopes of securing another fare of better fish and realizing more for them;

in most cases they were disappointed, catching only a few barrels of fish.

Returning from the disastrous trips to the Gulf of St. Lawrence, the fleet cruised

off the home shore, from the Bay of Fundy to Cape Cod, adding a small amount to

the catch which was continued up to the middle of December. Quite a body of fine

mackerel were off Block Island, and in Barnstable Bay as late as December; they

seldom schooled, yet quite an amount was taken by small boats and net fishermen.

The work of the season is remarkable for the scarcity of fish, they having been seen

only occasionally in any amount either in American or provincial waters. The

amount taken is the smallest since 1843, and with three exceptions, since 1818. The

catch often shows great fluctuations, years of small production being followed by

abundance. As late as 1883, the catch of Massachusetts was only 154,140 barrels,

followed the next year by 304,938. The rapid and great advance in prices is notice-

able, yet under the circumstances not remarkable.

The American catch of mackerel for 188f>.

State

Massachusetts...
Do

Maine
Do

New Hampshire .

Khode Island —
( Jonnecticut
New York
Pennsylvania—

Total

Apparatus.

Vessels
Weils and traps
Vessels
Weirs and traps
Vessels
"Weirs and traps
Vessels

do
do

Vessels. Tonnage.

1G, 350. C9

5, <m. 3(5

88. 13

77.00
79. 15

22, 726. 24

Crew s.

3,313
243

1,377
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The America*' catch of mackerel for 1886—Continued.

State.
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that are nearly as good, and it is possible that on the sandy and muddy
bottoms frequented by these off oar coast the beam trawl may be very

effectively used.

It is also of the highest importance that the movements of the migra-

tory fishes should be followed in the spring and autumn, when they are

approaching and leaving the feeding grounds which they frequent in

.summer.

Hitherto less has been done in this direction than is desirable, and a

sailing vessel which is able to remain at sea in all weathers is especially

well adapted to carrying on such investigation, since she is not depend-

ent upon a supply of coal, and may, if necessary, cruise for weeks or

months in succession. The Grampus being especially fitted for carrying

on fishing operations can use all the appliances and methods for the cap-

ture offish much better than they can be used on larger and more ex-

pensive steam vessels. In connection with these researches to ascertain

the movements and habits of the migratory species, various forms of

apparatus will be used to ascertain their presence, as well as the occur-

rence of Crustacea or other forms of minute life that may constitute the

food of fishes. Observations of the temperature, density of water, and

the influence of winds and currents upon the movements of fish can also

be studied.

She is especially adapted to making researches at sea for the discov-

ery and investigation of fishing grounds, as well as for collecting the

fauna of the localities visited, and thus determining the value of certain

regions for the purposes of commercial fishing.

The Grampus is a two-masted, schooner-rigged vessel, 90 feet long?

over all ; 81 feet G inches on load-water line ; 22 feet 2 inches beam, and

10 feet depth of hold ; her registered tonnage is 83.30 tons. In model

and rig she is a radical departure from the vessels commonly in use in

the New England fisheries; and an additional important object sought

in building her was to produce a type of fishing vessel which will be

safer and better adapted in various ways to the exigencies required of

a schooner employed in the ocean fisheries.

In the cruises made the present year she has shown remarkable sea-

going qualities, and has demonstrated the fact that in safety, speed, and
" handiness" she is far superior to the clipper fishing schooners of New
England. Her influence is already being felt, and the principal features

in her model and rig, which have been alluded to in a previous report,

are being copied by the New England builders.

It is reasonable, therefore, to suppose that marked innovations may
be caused by her advent, and that a few years will witness a change for

the better in the form and rig of our fishing vessels. Such a change

will result in the obtainment of greater safety and other scarcely less

desirable qualities that must prove very beneficial to the fishing inter-

ests, and especially in preventing the sacrifice of life and property which

has heretofore seriously handicapped these industries.
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4.—FISHERY RELATIONS OF THE UNITED STATES WITH CANADA.

The treaty of Washington, defining the fishery relations between

Canada and the United States, terminated July 1, 1S8G, but, by cour-

tesy of the British Government, the privileges which it had granted to

American fishermen were extended to the 1st of January following. In

connection with the correspondence which ensued between the repre-

sentatives of the two Governments relative to this subject, the U. S.

Fish Commissioner was occasionally called upon for information. In

December, 188(3, he made the following report to the honorable Secre-

tary of the Treasury, in reply to several questions which the latter had
presented for his consideration. This report is of special interest as

giving in concise form a comprehensive view of the fishery question

based upon the evidence in the possession of the Fish Commission.

The questions and replies are as follows:

Question 1. "What do you estimate to have been the value of the products of the

British North American fisheries for 1885?"

The Canadian fisheries in 1885, as shown by tables compiled by the Canadian gov-

ernment, furnished occasional or continuous employment to 59,493 persons, with 1,177

vessels and 28,47.2 boats. The value of these, together with that of the other appara-

tus and capital, including shore property, gives a total of $0,697,459 employed in the

fisheries industries, with a total value of products amounting to $17,722,973.18. The
tables from which the summary is obtained have been compiled from the annual re-

port of the Deparment of Fisheries, Dominion of Canada, for the year 1885.

In using the figures, it should be remembered that the tables include not only the

commercial fisheries, but also the persons, apparatus, and capital employed in fishing

for local supply, and probably a large number who iish only to furnish food for their

own families. This class, owing to the lack of manufacturing interests and the char-

acter of the soil, composes in many localities a large part of the population.

Question 2. "What are the descriptions of the fish— in consequence of the present

habits of the fish, the present methods of catching, drying, curing, and preserv-

ing—American fishermen desire to take either in the jurisdictional waters of British

North America, or in the open sea or open bays near the British colonial posses-

sions?"

Prior to, and during the first half of the present century, many of the New England

vessels engaged in the offshore cod fisheries, being of small size, found it desirable

to fish iu the vicinity of the shore, where they could make a harbor in case of severe

storms. Owing to their small tonnage, they found it difficult to carry sufficient quan-

tities of codfish to make a trip to the more distant fishing grounds profitable, and

many of them found it desirable to land and dry their fish upon the shores, thus ena-

bling them to bring home a much larger quantity as a result of the voyage. At that

time the majority of the fish were exported to Spain and the West Indies, and the

methods which our fishermen found it necessary to adopt in drying their fish on the

provincial shores made them especially adapted for these markets.

Since 1850 the small vessels engaged in the offshore fisheries have been gradually

replaced by larger ones, and thus the privilege of fishing for cod in the vicinity of the

shore has become less important, and as the codfish are more abundant on the offshore

banks, 20 to 200 miles from land, vessels engaged in this fishery now prefer to visit

these localities; and they have been doing so, with comparatively few exceptions,

for the past fifteen or twenty years. The catch of these vessels, instead of being ex-

ported, is now to a great extent consumed iu this country, and our market at present

calls for fish cured in a different way, so that the privilege of drying and curing fish
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on Canadian soil, now that the vessels are large enough to readily carry the undried

fish, is no longer of any advantage whatever to our fishermen.

Formerly vessels employed in the mackerel fisheries were provided only with hand-

lines, and the crews caught the fish from the vessel's deck. When fishing in this way
they found it desirable to grind up fish and clams, which they threw in large quanti-

ties into the water to attract the mackerel and keep them in the vicinity of the vessel.

The hest results were then obtained by fishing in shoal water, as the bait thrown
overboard could not sink to any great depth, and the entire body of fish were thus

kept near the surface, where (hey were within reach of the hook and line. About

1,865 purse-seines were introduced for the capture of mackerel, and in a few years they

came to be generally adopted by vessels employed in the mackerel fishery. These are

fished to best advantage at some distance from the shore, and the iishermen usually

avoid shoal water, as the seines are liable to be ruined when set in depths where the

lead lines may chance to come in contact with the bottom.

During earlier years the halibut fishery in the vicinity of Provincial shores was of

some slight importance to the American fishermen, but this has been confined wholly

to deep water, many miles from land, since 1875.

The shore herring fisheries, and the occasional capture of certain species for bait,

were also at one time of value to fishermen from the United States ; but such a de-

cided opposition on the part of the resident Provincial fishermen was manifested to

the exercise of the privilege of taking fish, accorded by the Treaty of Washington,

that the practice of catching their own supply was practically abandoned, and the

fishermen have almost without exception, since the well-known difficulty at Fortune

Bay, Newfoundland, about ten years ago, purchased their cargoes of herring from the

local fishermen, and, where these had no suitable apparatus for obtaining the same,

have carried their own apparatus and hired the provincial fishermen to manipulate it.

The mackerel is, then, the only species of any importance visiting Provincial

waters which American fishermen at present desire to catch within 3 miles of the

shore, or indeed within a much greater distance. This is practically the only Pro-

vincial shore fishery in which our fishermen have had any considerable interest sinco

the ratification of the Treaty of Washington, as the great majority of our vessels em-

ployed in other fisheries on the banks off the Provincial coast seldom fish nearer than

25 or 30 miles from land, and a majority of them secure their cargoes from 100 to 200

miles from shore.

At the present time the advantage to be derived from any privilege of fishing within

3 miles of the Canadian coasts, even for mackerel, is comparatively insignificant, as

the results of the season which has just closed show conclusively that our vessels

which have fished wholly outside of the 3-mile limit have done fully as well as the

Canadian vessels which have had the opportunity of fishing everywhere, without re-

striction as to distance from shore.

Question 3. In the method of fishing on that open sea, or in those open bays, of

preserving the catch and sending it to our ports for a market now desirable for our

American fishermen, of what importance is the right to enter, in a commercial way,

British colonial ports in the neighborhood?

The nature of the occupation of fishing, when the size of the vessel is considered,

renders it impossible for a fishing vessel to provide against all contingencies. On
leaving the home ports the vessels are ordinarily provided with what is supposed to

be a full outfit of provisions and apparatus, but a scarcity of fish may render it de-

sirable that it should remain on the fishing grounds longer than was expected, or it

may be delayed by head-winds, storms, or floating ice, until the supply of provisions

or water is exhausted. It then becomes convenient, in order to prevent actual suffer-

ing, that the vessel should make a harbor and obtain additional quantities. Instances

have occm-red during the present year when vessels short of provisions have attempted

to reach one of our own ports to obtain a supply rather than incur the risk of seizure

by entering those of Canada for that purpose.
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Again, portions of the vessel's equipment, such as anchors, cables, fishing-boats, and

apparatus of capture, are liable to be lost during stormy weather, and it is a great

convenience to be able to purchase new material in the nearest Provincial port rather

than to incur the loss which must be sustained, provided (he vessel is obliged to return

to American markets to purchase them. This is true both in the fisheries carried on

near the land and also in those on the more distant fishing grounds. This season much
inconveuience was experienced by many of the vessels engaged in the mackerel fishery

from the tearing of their seines and the loss of (heir seine-boats iu heavy weather,

owing to the refusal of certain Canadian officials to allow them to land their seines for

purposes of repair or to buy new boats for continuing their fishing operations. Many
of them were provided with two boats, and some carried two seiues to guard against

such contingencies, but in a number of cases vessels so equipped were equally incon-

venienced with the others.

The only occasion that vessels would have for entering the harbor, due to the

methods of preserving fish, would be for the purpose of obtaining either salt, barrels,

or ice. It sometimes happens that the salt is damaged by a leak in the vessel, or that

a detention beyond the expected time causes the melting of the ice, and it is impor-

tant that our fishermen should be permitted to purchase additional quantities in

Canadian ports, rather than run the risk of losing the entire cargo of fish or of return-

ing with only a partial trip. The present interpretation given to the treaty of 1818

by the Canadian authorities, while it might allow a leaking vessel to enter a port for

repairs, would not allow it to replace the salt that might have been rendered worth-

less by the leak.

The privilege of lauding cargoes of fish at Provincial ports for shipment to the

United States is of considerable importance to vessels engaged in the mackerel fishery,

but of little value to those employed in the capture of other species. Vessels are thus

enabled to land trips for shipment and to immediately resume their fishing operations,

thus saving the two to lour weeks necessary for making the homeward and return

passage; but with the privilege of transshipping cargoes should bo coupled that of

refitting at the port where the lish are landed, otherwise the vessel might be short of

provisions or apparatus, which would render it impossible for it to continue its fish-

ing operations.

Most of the vessels from Gloucester, Mass.. engaged in the off-shore cod fisheries

have made a practice of obtaining fresh bait iu Provincial ports; but a majority of

vessels similarly employed from other places carry salt bait, thus being entirely in-

dependent of the Canadian supply. The chief difference between the two classes is

that the Gloucester vessels fish with trawls, while the crews of most of the other

vessels catch their fish with hand-lines. It is claimed by certain of the Gloucester

fleet that they get more aud larger fish by the use of fresh bait, but the fishermen

from other ports have found their .own methods profitable aud have not felt disposed

to follow Gloucester's example even when they had free access to Canadiau ports for

the purpose of obtaining bait.

A few of the vessel-owners in Gloucester have long maintained that the time lost

in going to and from Provincial ports to secure bait, and the temporary demorali-

zation of the crews resulting from a visit to these ports more than offset any ad-

vantages that are to be derived by the use of fresh bait, and urge that salt bait would
be found, on the whole, more profitable ; but as a considerable percentage of the

men employed on the vessels have families or relatives in the Provinces, they have
continued to urge upon the owners the necessity of obtaining bait in these localities,

and it has been difficult to dissuade them. After the experience of the present year
quite a number of other Gloucester owners and fishermen as well are convinced that

it is on the whole better to substitute salt bait than to continue the old practice of

leaving the Banks in the midst of the fishing season to obtain other kinds in the Prov-
inces. That this opinion is shared by the Nova Scotia fishermen is proven by the fact

that for some years they have been in the habit of purchasing large quantities of salt
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clams from dealers at Portland and other towns in the State of Maine, to he used hy
them in the cod fisheries.

Since the introduction of the purse-seine the mackerel fishermen have required no
hait.

In the halibut fishery it is only necessary To take a sufficient quantity to last one
or two days, as the remainder of the catch can be obtained on refuse fish taken on'

the trawls with the halibut, or, if necessary, small halibut can be cut up and used

for baiting the hooks.

In the past the cod-fishermen frequenting George's Banks have at certain seasons

of the year obtained their bait from Canadian ports, but the experience of the pres-

ent year has proven that they are not dependent upon them, as most of the vessels

have obtained their supply on our own coast with comparatively little difficulty, and
frequently with less loss of time than was customary when visiting localities in New
Brunswick and Nova Scotia.

It will thus be seen that though the privilege of obtaining bait and the ice neces-

sary for preserving it in British North American ports has been in the past and may
even still be considered a convenience to certain classes of vessels, it is not of vital

importance.

The agitation of the question of bait supply has had a very beneficial influence

upon our own fishermen, and has resulted in the development of extensive shore-bait

fisheries along the coasts of Maine and Massachusetts, which give promise of being

able to supply in large part, if not wholly, the demands of our entire fleet. During
the past summer the experiment of shipping bait to Boston from the more remote

localities ou the coast of Maine has been made with success, and the cost of trans-

portation is not high enough to be a barrier to the continuance of the business.

If this practice increases, as at present seems probable, it will doubtless result in a

great saving of time to our fleet, which has often in the past been seriously incon-

venienced iu its fishing operations, owing to the time consumed in sailing from port

to port iu search of a supply. The U. S. Fish Commission has recently begun a se-

ries of experiments with a view to determining the praticability of preserving fresh

bait long enough to admit of its shipment from New England ports to the fleet fishing

on the more distant banks, but the work is not yet sufficiently advanced to warrant

an opinion as to the probable result.

Question 4. "The same question in regard to the fishing on the permitted coasts

and the commercial entry in the prohibited bays and harbors, but not for fishing."

There is at present comparatively little fishing by American vessels on that portion

of the coast to which free access is given by the treaty of 1818; but vessels fishing in

that vicinity should have the same privileges in other ports as are accorded to other

vessels, as it would seem unwise to discriminate, and it would, perhaps, owing to the

few settlements of any importance on the permitted coast, be more convenient for

the vessel to enter ports in the prohibited districts to purchase the necessary articles

than to go out of their way in an opposite direction, where there might be any un-

certainty of securing them.

Question 5. "What is your estimate of the total tonnage of the American vessels,

the number of fishermen I hereon, eugaged in the Canadian and North Atlantic fish-

eries in 1886, and the total value of their catch V
A careful estimate of the extent and importance of our New England vessel fish-

eries indicates that during the present year there have been 1,956 vessels, aggregating

115,130 tons, with crews numbering 17,996 men, employed in the various sea fisheries.

The fleet is estimated to have been divided as follows: 1,5)50 vessels in the food-fish

fisheries, 215 in the shell-fish and lobster fisheries, 177 in the capture of whales and

seals, and 34 in the menhaden fishery.

The 1,530 food-fish vessels aggregated 71,200 tons and furnished employment to

14,240 men. The vessels, witb tlieir equipment, were valued at nearly $5,000,000, and

their catch is estimated to have sold at prices to fishermen for $4,590,000. Of this
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fleet 350 snil were engaged in the off-shore mackerel fishories, '200 in the cod fisheries

on Querean, Grand, aud Western Bauks, 165 others iu the cod fisheries of George's and

Brown's* Banks, 65 in the off-shore halibut fisheries, and the remaining 750 in the

miscellaneous shore aud off-shore fisheries.

The off-shore mackerel vessels are the only ones that have engaged to any extent in

catching fish in the vicinity of waters under British jurisdiction. Of this fleet about

one-half, or possibly a slightly larger percentage, have fished in the Gulf of St. Law-
rence during a portion of the mackerel season, the remainder of these vessels having

remained off our own coast.

Below are given two tables, showing iu detail the extent and character of our New
England vessel fisheries in 1883. The figures as there explained are estimated from

partial statistics furnished by collectors of customs on Treasury circular No. 63, Bu-

reau of Navigation., and from special, but as yet unfinished, investigations by the

U. S. Fish Commission. The statements iu both tables are therefore subject to re-

vision; but, as duo allowance has been made for the statistics not yet received, it is

believed the totals will not be materially changed by the final compilations.

Table estimating by fisheries the total number, tonnage, and value of New England vessels

employedin the North Atlantic food-fish fisheries in 1886, with the number of men and
value of apparatus and outfit on same, and the total value of their catch.

[These estimates are based upon partial returns from collectors of customs on Treasury Circular No.
G3, current series, aud upon special investigations by the U. S. Fish Commission.]

Fisheries.
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Table estimating by fisheries the total number, tonnage, and value of New England vessels,

ivith the number of men thereon, etc.—Continued.

SUMMARY.

State.

Maine
New Hampshire
Massachusetts..
Klioile Island . ..

Connecticut

Total

No.

5G7
20

. 025
64

280

Tons.

18, 850
600

80, 850

1,460
7, 370

Value.

$940, 000

30, 000

4, (108, 000

188,000
476, 550

1, 050 115, 130 ! 5, 042, 550

No. of
men.

3,720
120

12, 540
39G

1, 220

17,

Question 6. "What change has, in your view, come to American fisheries since the

last full year of the Washington treaty in regard to the character, quantity, and

general features of that industry ?
"

There has been little change in the fisheries other thau the mackerel fishery during

the past year. In this fishery the scarcity of mackerel has been very marked and the

catch has been much below that of the average year. The decrease, however, can be

in no way attributed to the abrogation of the Treaty of Washington, but must rather

be accounted for by natural causes which have affected the abundance, movements,

and locality of the species.

For several years prior to 1886 mackerel appeared in more than average quantities,

and for eight or ten years, ending with 1885, they have been much more plentiful on

our own coast than on any portion of that of British North America. For this reason

the lleet of American mackerel vessels visiting waters in the vicinity of British terri-

tory has of late been very small. In 1885, out of a total of about 380,000 barrels

caught by our fleet, only 120,000 barrels, or less than 7 per cent., were taken in the

vicinity of Canada, the quantity obtained within the 3-mile limit being only 3,564

barrels. The fact that, during a season when permission had been given to allow

American vessels to fish anywhere in the waters of British North America without

restriction as to distance from shore, less than 1 per cent, of the catch of our mackerel

fleet was secured within 3 miles of British territory, and that more than 93 per cent,

of the total catch of mackerel was obtained in the vicinity of our own coast, is cer-

tainly significant.

During the present year mackerel have been peculiarly scarce in all localities,

though for the first time in eight or ten years they have been more abundant in the

Gulf of St. Lawrence than off the New England coast, and a large percentage of the

American vessels employed in the fishery have visited that locality. The catch has,

as a rule, been unusually small, but the price has increased in proportion, so that the

season for some of the vessels has not been wholly unprofitable. The limited catch

can not in any way be accounted for by the restrictions placed upon our vessels within

tin' 3-mile limit, for their catch, as previously stated, has been equal to that of the

Canadian vessels that fished without restriction as to distance from the shore.

The vessels engaged in the cod-fishery have met with more than average success.

This is partially attributed to the fact that the squid, used for bait, have been very

plenty during the summer and fall mouths on the fishing-grounds. It has. not in-

frequently occurred that vessels have sailed without any bait, depending upon the

supply that they could catch on the Banks upwards of a hundred miles from shore.

Question 7. "Your Commission has, in its annual reports, alluded to the diminished

necessity on the part of American fishermen to go to British North American ports

or waters for bait. What aro the new features of that necessity ?"

A few years ago the United States Fish Commission obtained from Norway a num-

ber of gill-nets suitable for catching codfish, aud used them -with success in the cod-

fisheries about Gloucester, Mass. Similar nets are now made in this country, aud are

extensively employed by the shore cod-fishermen of that vicinity, who obtain large
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catches by their use. These fishermen formerly depended in large part for their bait

upon frozen herring, brought from New Brunswick aud Newfoundland, but where gill-

nets are used bait is no longer required. Thus far, however, gill-nets have not been

extensively employed in the capture of codfish on the mora distant fishing-banks.

The development of our shore bait fisheries, referred to in answer to a previous

question, also renders our people less dependent upon the Provincial supply, and the

growing sentiment upon the part of certain Gloucester owners in favor of substituting

salt clams purchased in American markets for fresh bait obtained in the Provinces,

seems destined to decrease still further our dependence upon the Canadian supply.

It can not be denied, however, that there are still a large number of vessels that would

consider it a convenience to obtain bait in the Provinces, provided commercial privi-

leges, under proper restrictions, arc accorded to our vessels.

Questions. " Your Commission has also alluded to inquiries presented by it in respect

to the general value of the inshore Canadian waters to American fishermen, and

the yearly value of the liberties given to American fishermen by the Washington

treaty. Have you ascertained new facts of public interest in that regard which

you can conveniently communicate to me?"
The decreased importance to American vessels of the inshore Canadian fisheries has

resulted

—

(1) From the increased size of our vessels, which did away with the necessity of

fishing close to laud, where harbor could be made in case of storms, and of landing

in the vicinity of the fishing grounds to dry their iish before sailing for home;

(2) From the substitution of the purse-seine for the haud-liues in the capture of

mackerel, which has necessitated the fishing in deeper water and at a greater dis-

tance from shore ; and

(3) From the change in the location of the mackerel fisheries, which has for the

past few years enabled our vessels to obtain full cargoes in the vicinity of our own

coast, instead of going to the Gulf of St. Lawrence, where they formerly met with

better success, but where of late years—prior to the present season—they have found

fishing unsatisfactory.

This recent return of the mackerel to the more northern waters should, however,

not be considered as indicating a permanent change in the location of the fishery, for

within a short time, and possibly next season, they may again appear in greater

abundance on our own coast ; and, indeed, the study of the movements of other fishes

renders it not wholly improbable that mackerel may at no distant day disappear en-

tirely from the Gulf of St. Lawrence and from other portions of the Provincial shores,

where, they are now abundant.

0.—PROPAGATION OF FOOD FISHES.

Distribution of Fish and Eggs.

The cars of the Commission have been extensively used in transpor-

tation. Some changes have been made in methods of distribution.

Carp and other fishes of the same family are shipped during the fall

and early winter, and not in the spring, which is the season of their

greatest emaciation. Eggs intended for shipment to foreign countries

were packed at the stations for the entire trip, and not repacked in New
York. The boxes containing them were transferred from the non-con-

ducting material surrounding them in the outer shipping cases to the

refrigerating-roorns of ocean steamers.

Trout have been shipped by express, without a messenger, from

Washington to New York and back, with no loss. A shipment to
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Natural Bridge, Xa., under less favorable conditions, Mas not so satis-

factory; but these experiments indicate that it is possible to send trout

moderate distances without attendants.

Below is a summary of the distribution for eighteen months, including

1880 and one-half of 18S7; it covers, also, the distribution of 1885-80

from the McCloud River and Cold Spring Harbor Stations not pre-

viously reported. The total number is somewhat too large, since the

eggs of the Salmonida1
, after being counted as distributed from the

station where they were, obtained, were hatched at other stations, and

the fry produced were sometimes again reported. The distribution of

whiteiish (94,070,000) is the largest that has been made up to this time.

Summary of distribution from January 1, 1886, to June 30, 1887.

Kind of fish.
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Grampus was accordingly sent to the fishing-banks in the latter part of

September in search of halibut. It was foimd that the spawning sea-

sou was near at hand. The fish were caught in deep water, from 200 to

350 fathoms, and placed in the vessel's well apparently in good condi-

tion ; but all of them died within twenty-four hours, probably on account

of the difference in pressure and temperature. Attempts will be made

to get halibut from shallow water in the Gulf of St. Lawrence or on the

west coast ot Newfoundland for future experiments, when it is expected

that the}7 will better endure transportation in the vessel.

c. The Codfish (Gadus morrhua).

The apparatus which proved most satisfactory for hatching the float-

ing eggs of the cod was the tidal box devised by Colonel McDonald in

1881, modified by Oapt. H. G. Chester's addition of inverted glass cylin-

ders, having the mouth closed by cheese cloth and the bottom perfo-

rated for ventilation.

During January and February eggs were hatched easily in the ap-

paratus above mentioned, but owing to the severe weather it was very

difficult to obtain spawning fish.

On the 25th of January two acid carboys, each containing 10,000 cod-

fish just hatched, were forwarded by express from Wood's Iloll to

Washington. After being forty-four hours in transit, about 7 per cent,

of them reached Washington alive. On the next day 50,000 fish were

sent in a carboy. After a journey of forty-four hours fully 50 per cent,

of them reached the station in good condition. On January 28 a ship-

ment of 500,000 fish in ten carboys was taken from Wood's Holl by

messengers. The}7 reached Washington on the 29th with a loss of less

than 10 per cent., and were sent forward the same day to Pensacola,

Fla., where they arrived shortly after midnight, February 1, with an

additional loss of about 10 per cent. At Pensacola they were trans-

ferred to the revenue steamer Forward, which had been placed at the

service of the Commission by order of the Secretary of the Treasury,

and carried to the place selected by Mr. Silas Steams for their final

destination in the Gulf of Mexico, southeast by east from Pensacola

Bar, in 100 fathoms of water. This experiment was made to determine

whether or not the cod can be successfully transferred to Southern

waters and become the object of a profitable fishery there.-

In February a shipment of 500,000 young cod was forwarded from

Wood's Holl through Washington to Old Point, to be deposited in

Hampton Iioads, with the hope of forming a colony in Chesapeake Bay.

Work of the Grampus.—During the winter of 1886-87 the Grampus

was eugaged in obtaining eggs of the codfish for hatching at the Wood's

Holl Station. In many cases the fish were taken with the gear of the

Grampus and carried alive in the well to the station. Between 600 and

700 live fish were thus secured. Over 43,000,000 eggs were obtained;

20,000,000 were hatched and planted iu the immediate vicinity of the

station. Frequently eggs were obtained by sending men to collect
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them on board fishing vessels on the grounds. Owing to the cold and
inclement weather during much of the winter cod were uuusually

scarce and fishing, even under the most favorable circumstances, was
poorly remunerated. The work of collecting, however, was continued

whenever opportunity offered until the middle of March.

Work of the Fish Hawk.—Early in January, 1887, the crew and some

of the hatching apparatus of the vessel were utilized in the work at

Wood's Roll. Late in February and till near the end of March the

Fish HawTc was engaged in making short trips off Portsmouth and in

Ipswich Bay, boarding fishing vessels to collect codfish spawn for ship-

ment to Wood's Holl.

d. The Mackerel (Scomber scombrus).

In the month of May Captain Chester secured three gravid mackerel

at Wood's Holl, and from them eggs were taken and placed in the ap-

paratus which had been used for eggs of the cod. The fish commenced

hatching in ninety-four hours after the eggs had been placed in the

jars. This adds another very important species to the list of fishes

that may be propagated at the Wood's Holl Station.

e. The Black Bass (Micropterus dolomiei).

11 breeders and 100 yearlings were collected during the summer at the

Wythcville Station. 48 yearlings were sent away during the year.

/. The Red-eye (Ambloplites rupestris).

At the Wytheville Station, during the fiscal year 1886-87, 77 breeders

and 13,125 yearlings were obtained. 18 breeders were sent to the Cen-

tral Station and 2,085 yearlings were distributed, including 586 in

Cacapou River and 600 in Cowpasture Eiver. On March 1, 1887, 25

red eyes, about an inch in length, were sent to Max von dem Borne,

Berneuchen, Germany, 20 of which reached their destination in safety.

The red-eye is a good pan fish, gamey, and weighs a half pound on

the average; it is likely to do well in ponds.

(j. The Sunfish (Lepomis gibbosus).

Daring the summer of 1886, 125 sunfish, about 1 inch in length, were

taken at Cold Spring Harbor and forwarded, through Mr. E. G. Black-

ford, to Max von dem Borne, Berneuchen, Germany, who was fully ad-

vised of their predatory character.

/i. The White Perch (Eoccus americavus).

Three shipments of the young of this fish were sent from the Cold

Spring Harbor Station to Max von dem Borne, in October and Decem-

ber, 1886, and March, 1887, of which only three, from the last shipment,

reached Germany alive.

i. The Rockfish or Striped Bass (Hoccus lineal uh).

600,000 eggs were obtained at the Battery Station, near Havre de

Grace, Md., but owing to pressure with the shad work, few of them were
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batched. 75,000 fry were successfully planted in Lake Ontario, near

Oswego, N. Y.

/. The Smelt (Osmerus mordax).

Large numbers of smelts were batcbed at tbe Cold Spring Harbor

Station, tbe parent fish having been obtained on the south side of Long
Island. The hatching was rendered difficult by the glutinous nature

of the eggs, but about one-half were developed. Over 2,000,000 young
were planted in Cold Spring Harbor and 50,000 were deposited in

Saranac Lake, in northeastern New York.

About the first of April a lot of eggs were sent to Northville Station,

where they arrived in bad condition and apparently dead, but upon
digging into the mass about 15 or 20 per cent, were found to be good.

k. The Whitefish (Coregonus dupeiformis).

Notwithstanding the stormy and very cold weather 129,400,000 white-

fish eggs were obtained during November and December for the hatch-

ing stations at Northville and Alpena, Mich. The first eggs were re-

ceived from Lake Erie November 7; the last from Lake Michigan
December 13. On November 28 about 30,000 eggs were taken from

two whitefish which had been batched and reared at the Northville

Station; this is believed to be the first record of their breeding in cap-

tivity. Tbe hatching season at Northville lasted from March 11 to

April 12 ; at Alpena, from April 22 to May 8.

32,600,000 eggs were distributed, mostly to neighboring state fish

commissions; 02,070,000 fry were planted in waters of Michigan, Ohio,

Indiana, and New York; 2,500,000 eggs were sent to England, 1,000,000

to Germany, and 1,500,000 to New Zealand ; 5,000,000 were forwarded to

the Central Station at Washington; 10,000,000 each to the State hatch-

eries of Pennsylvania and Minnesota; 1,000,000 to New York, and

1,600,000 to Delaware. From the 1,000,000 eggs sent to the Cold

Spring Harbor Station nearly 950,000 young were obtained, and these

were deposited in deep, cold lakes on Long Island.

1. The Dwarf White fish (Coregonus albala).

In January, 1886, Mas von dem Borne sent 80,000 eggs of this species

as a gift from the Deutsche Fischerei-Vereiu, by Herr von Bebr, to the

United States Fish Commission. These were received at the Cold

Spring Harbor Station, and Mr. Mather was directed by the Commis-
sioner to forward 70,000 eggs to Bucksport and 10,000 to Northville.

Mr. Atkins received his allotment February 1. The first fish hatched

out March 24, and about 51,000 young were obtained ; these were

planted April 21, 18S6, in Heart Pond, a small lake near Bucksport

which empties into the Eastern Eiver, a small tributary of the Penob-
scot. Some of the eggs sent to Northville were hatched March 7, but
no healthy young were secured from them.
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m. The Brook Trout (Salcelinus fontinalis).

The Nbrthville Station.—At the Northville ponds 1S6,750 eggs were

taken. From December 28, 1886, to February 9, 1887, 82,000 eggs were

shipped away, 10,000 to England, the remainder to Minnesota, Dela-

ware, and Pennsylvania, and to the Central and Wytheville Stations.

527 young fish were sent away and 1,000 fry were retained for breeding

purposes.

The Wytheville Station.—In December, 1880, 193 breeders were re-

ceived from the Northville Station. In April 5,000 fry came from the

Central Station. In January, 1887, 20,508 eggs were received from

Northville and V5,000 from Mr. R. E. Follett, of Windham, Conu.

During May and June, 1887, 750 yearlings and 2,188 fry were planted

in suitable streams in Maryland and Virginia.

n. The Saibling (Salvelinus alpinus).

The Cold Spring Harbor Station.—In February and March, 1887, three

shipments, each containing about 20,000 eggs of the saibling, were re-

ceived from Berneuchen, Germany. 3,000 eggs from the first lot were

repacked and sent to the State hatchery at Plymouth, K. II., where they

arrived in good condition. The sound eggs of the second shipment

were mixed by mistake with eggs of the brown trout received from Ger-

many at the same time, and were distributed in this state to the hatch-

eries at Corry, Pa., Wytheville, jSTorthville, and Cold Spring Harbor.

15,000 good eggs from the last shipment were sent safely to the North-

ville Station March 17, and hatched soon after; but the fry refused to

eat, and most of them died of "blue sac" and starvation.

o. The Lake Trout {Salvelinus namaycush).

The Northville Station.—6,150 lake trout, hatched in January and

February, 1880, were sent to Ohio, Indiana, Kentucky, and Tennessee.

Owing to a lack of available funds no eggs were taken.

The Wytheville Station.—-During the fiscal year 1SSG-'S7, 800 yearlings

were sent to the Central Station, 50 to the Gasconade Eiver, Missouri,

and 350 were planted in streams near the station.

The Cold Spring Harbor Station.— 150,000 eggs were received from

Northville December 19, 1885. 80,000 fry were distributed to waters in

and near the Adirondacks; 5,000 to Monroe, N". Y.; 5,000 to Gloucester,

Mass.; and 20,000 to Long Island waters. An attempt to rear some of

the fry at the hatchery was unsuccessful, on account of the high tem-

perature of the water. In June, when it reached (J0° Fahrenheit, the

young began to die, and none lived until September.

The BucJcsport Station.—100,000 fry were obtained from eggs received

from Northville. Of this number 35,000 were kept for rearing; 1,139

were placed in Craig's Pond June 17; and 2,113 in Pond B June 22.

Upward of 31,000 were kept in the troughs and fed on liver, refuse

meats, salt codfish, insects, and entomostraca.
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p. The Rainbow Trout (Salmo iridcus).

The MoGloud River Station.—The first eggs for the season of 1885-'80

were taken on December 26, 1885, which was somewhat earlier than
usual. The species seem to spawn sooner than formerly. The spawn-
ing season closed May 10. 221,425 eggs were taken from 220 fish.

30,000 eggs were lost because of high and muddy water; 15,000 were
batched for the trout ponds and the river, and 131,000 were distrib-

uted, chiefly to State fish commissions and to Central Station. During
the spawning season of 18S6-87, which lasted from December 26 to

April 11, 268,400 eggs were taken from 200 fish. 81,100 of these were
lost from various causes; 30,300 were hatched and the fry planted iu

the McCloud River; the remaiuiug 145,000 were sent to State commis-
sions and to Central Station.

The Northville /Station.—The spawning season in the ponds lasted from
January 9 to April 25. 106,350 e^gs were obtained from 375 fish

;

25,000 were sent to the Michigan Fish Commission; 25,000 to Mr. Black-

ford, for shipment to France; while 25,000 fry were hatched out and
nearly all of them kept at the station. 4,920 young fish were shipped
away from the station.

The Wytheville Station.—During April and May, 1887, 8,000 fry were
received from the Central Station, and 220,500 eggs were collected at

"Wytheville. During the fiscal year 1886-'87, 12,095 yearlings, 271 two
years old or older, and 98,000 eggs were shipped away. 40,000 eggs
were sent to Germany, 10,000 to England, and 5,000 to France. The
remaining eggs and fry were distributed to private applicants, to suit-

able streams for stocking, and to various hatcheries. Mr. Max von dem
Borne, writing from Berneucheu, Germany, on April 11, 1887, stated

that the fry hatched from the eggs received were iu excellent condition.

q. The Brown Trout (Salmo fario).

The Cold Spring Harbor Station.—64,000 eggs were received in very
bad condition from the Deutsche Fischerei-Verein March 1, 1886, and
40,000 came from the same source, in good condition, March 20. On
April 16, 50,000 eggs arrived iu good order from Max von dem Borne.
13,000 eggs were repacked and sent to the Northville Station, and 1,000

to the Wisconsin Fish Commission. During April and May, 23,500
young trout were planted in suitable waters in New York.

In July a brown trout was caught in Allen's Creek, a tributary of the
Genesee River, New York, which weighed 3 pounds. This must have
been hatched from the first lot of eggs received in America. One of

this first shipment, which was hatched and reared at Cold Spring Har-
bor, weighed 3i pounds in October, 1880, at the age of three and one-
half years.

During March, 1837, 108,000 brown trout eggs were received from
Germany, but 60,000 of them were unfit to bo developed. The last ship-

ment of 50,000 eggs contained 13,000 dead ones. The good eggs of this

S. Mis. 90 in
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lot were mixed by mistake with 14,500 saibliug eggs, which arrived

the same day, and 50,000 mixed eggs were sent to several State and

National fish commission hatcheries. 10,000 eggs were received, also?

on account of the New York Fish Commission, from Herr von Behr.

The Northville Station.—20,000 eggs were received March 17 from the

Cold Spring Harbor Station, having come originally from Germany.

2,500 of these were sent to the Michigan Fish Commission and 5,000

to the Wisconsin Commission. The remaining eggs yielded nearly

9,000 fry, which were kept at the station. During November and De-

comber 9,400 eggs were taken from stock-fish in the Northville ponds,

but only 1,500 fry were obtained from them.

The Wytheville Station.—2,165 brown trout eggs were received in

March, 1S8G. They were hatched at a very unfavorable time, the water

being muddy during incubation and remaining so until the surviving

fish were several weeks old. 28G were reared, and in November they

were between 2£ and 3 inches long. In March, 1S87, 9,100 eggs were

received from Cold Spring Harbor, and in May, 3,000 fry arrived from

the Central Station.

r. The Loch Leven Trout (Sdlmo levenensis).

On January 14, 1887, the Cold Spring Harbor Station received 48,000

eggs of the Loch Leven trout from the Howietouu fishery in Scotland,

but nearly one-half of them were dead. Strong and healthy fry were

hatched from the remainder.

8. The Atlantic Salmon (Salmo salar).

The Bucksport Station.—205 salmon were purchased from the Penob-

scot River fishermen, from May 29 to June 8, and placed in the iu-

closure at Dead Brook. Only 147 of these lived through the summer.

1,158,776 eggs were taken from 101 females, an average of 11,473 each.

Of these eggs, 1,099,000 were distributed, 320,000 being awarded to

Massachusetts and 779,000 to the U. S. Fish Commission, the work

having been conducted by these two commissions conjointly. 25,000

eggs were reserved for experiments at the station, and the fry were

afterwards liberated in Craig's Pond. The remaining eggs were sent

during February, 1887, to the following places:

Cold Spring Harbor, 300,000; F. A. Walters, Bloomiugdale, N. Y.,

250,000; E. B. Hodge, Plymouth, N. H., 100,000; Grand Lake Stream,

104,000.

The Grand Lake Stream Station—About the 1st of March, 1887, 104,000

eggs were received from Bucksport. These were hatched with a loss of

only 255 eggs and young, and the fry were planted in tributaries of the

St. Croix River about the middle of June.

The Cold Sprinq Harbor Station.—240,000 eggs were received from

Bucksport January 7, 1886, and 260,000 on the 7th. 446,573 fry were

planted in tributaries of the Hudson and St. Lawrence Rivers and

Lake Ontario. During 1886 small numbers of young salmon were taken
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in the streams in which they were planted, in May, 1885. From infor-

mation furnished by Mr. A. K. Cheney of Glens Falls, N". Y., and from

Other sources, it appears that more than 24 salmon were taken in the

Hudson during 188G.

t. The Landlocked Salmon (Salmo salar, var. scbago).

The Grand Lake Stream Station.—The spawning season lasted from

October 29 to November 18. 752 fish were taken, the females yielding

942,500 eggs, or an average of 1,935 each. 011,500 eggs were distrib-

uted and 214,000 were reserved for Grand Lake Stream. The distribu-

tion, according to the contributions for the expenses of the year, was

as follows

:

Contributor.

The U. S. Fish Commission
The Massachusetts iish commission ...

The New Hampshire fish commission

Total

Honey con
tributud.

$800. 00

300. 00
300. 00

1, 400. 00

Eggs dis-

tributed.

377,500
l ::•_'. 000
132, 000

041,500

The eggs allotted to the U. S. Fish Commission were distributed in

March, 1887, to various State commissions, to England, France, and
Germany, and to the Wytheville and Cold Spring Harbor Stations.

The 214,000 reserved for Grand Lake Stream were hatched and planted

with a very small loss.

On March 8, 1886, 19,000 eggs were sent from the Grand Lake Stream
Station to the Pennsylvania commission at Corry, Pa. Near the end
of June about 12,000 fry developed from these eggs were planted in

streams flowing into the lake of the South Fork Fishing and Hunting
Club, in Cambria County, Pa.

The Wytheville Station.—50,000 eggs were received on March 13, 1887,

from Grand Lake Stream; 12,997 yearlings were liberated in tributa-

ries of the Shenandoah River, in the hope that this would establish a

run in the Potomac River.

The Worthville Station.—29,000 eggs were received from Grand Lake
Stream on March 19, 188G, and on April 14 they hatched, with a loss of

only 575. On April 27, 10,000 fry were planted in a lake of Clare

County, and 12,000 in Rapid River, in Kalkaska and Antrim Counties,

both places of deposit being in the northern central portion of Mich-

igan.

The Cold Spring Harbor Station.—34.000 eggs were received from

Grand Lake Stream on March 18, 1880. After a small loss in shipping

and hatching, 31,020 fry wrere placed in two lakes of the Adirondack
region. On April 1, 1887, 25,000 eggs received from the Grand Lake
Stream Station were repacked and shipped to Leon d'llalloy, vice-pres-

ident of the fish commission of the Lower Seine, France.
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w. The Shad (Clupea sapidissima).

During the season of 18SG over 90,000,000 shad fry were distributed.

Now, as the number of shad taken for market was less than 0,000,000

it will be seen that for every adult shad captured 15 young- shad, arti-

ficially hatched, were placed in tbe waters. As the cost of this pro-

duction and distribution was less than $20,000 the young lish were ob-

tained and distributed all over the United States at the rate of about

$215 for a million, or about 46 fry for a cent. In 1885, which showed a

great improvement over previous years, the rate was about 30 fry for a

cent. The total number of eggs collected and fry planted have also

greatly increased over tbe results of previous years, as from the begin-

ning up to and including 1882 the total number of young shad obtained

was only about 200,000,000, while in 1885 less than 85,000,000 fry were

sent out from the stations.

Shad fry for distribution in 1880 were derived from the following

sources

:

From Battery Station, Susquehanna River 43, 77G, 000

From Central Station, Potomac River 28, 151,000

From steamer Fish Hawk ., 21,018,000

From steamer Halcyon 310, 000

T >tal 93,255,000

The following statement shows the general planting summarized by

the streams or drainage basins in which the fish were deposited:

To tributaries of Narragansett Bay 2,534, 000

To tributaries of Long Island Sound 741), 000

To Hudson River 2,312,000

To Delaware River 21,018,000

To tributaries of Chesapeake Bay 52, S3"), 000

To tributaries of Albemarle Sound 1,990,000

To tributaries of the Atlantic south of Albemarle Sound 4,183,000

To Mississippi River and minor tributaries of tbe Gulf of Mexico 4,758,000

To Colorado River, tributary of the Gulf of California 850,000

To Columbia River basin 850,000

Total 92,079,000

The Fort Washington Station.—The first ripe shad was taken April

10. From that time until near the end of May the run of fish was

abundant and reasonably steady. The maximum number of eggs taken

in oue day was 3,503,000, on April 22; the period of greatest activity,

was from April 20 to 27, inclusive, when 1G,017,000 were procured,

being nearly one-half of the entire number obtained during the season.

In all, 30,302,000 eggs were collected. The number hatched and planted

from the station in waters near by, was 3,154,000. The number for-

warded to the Central Station was 33,208,000.

The Central Station.—The number of eggs received alive from Fort

Washington was 28,283,000. Of these, 1,580,000 were transferred

to other stations, and the number of fry sent out to be planted was
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24,997,000. The cost of collectin g, developing, aud transporting the eggs

at this and the Fort Washington stations was $3,796.45, which is at

the rate of $127.60 per million, or 78 shad for one cent.' There has been

a marked gradual increase in efficienc}* of the force in transporting and
hatching eggs, the percentage of loss diminishing year by year from

1883, when it was 29 per cent., to 1884, when it was 26 per cent., to

1885, when it was 10 per cent., while in 1886 it was only 7 per cent.

The Battery Station.—The work of the shad season began April 18

and ended June 10. The first run of fish continued for a week. All

the runs of the season were very large. The number of eggs collected

was 60,766,000. The supply of hatching apparatus was inadequate to

meet the requirements. The number of fry hatched was 45,231,000, the

percentage of hatching being 74.4; 43,776,000 fry were shipped away
and deposited mainly in the Susquehanna Eiver and other tributaries

of the northern part of Chesapeake Bay ; 1,000,000 fry were sent to

Oregon, besides 585,000 eggs, resulting in a deposit of 850,000 fry in

the Columbia River.

Worh of the Fish Hatch.—From April 26 to May 1 the Fish Hawh
visited the fishing shores and gillers in the northern end of Chesapeake
Bay, and obtained 2,192,500 eggs for the Battery Station. During most
of May the vessel was engaged on the Delaware in transporting spawn-
takers, aud in collecting, transferring, aud depositing eggs. 34,454,500

eggs were obtained, from which 23.196,000 fry were hatched on board
aud 21,018,000 deposited in the Delaware River.

Worh of the Halcyon.—From April 27 to May 23 the steamer Halcyon

was occupied in Chesapeake Bay and in the Delaware River in gather-

ing, transferring, aud hatching eggs, and depositing the young shad.

4,561,000 eggs were taken; most of them were transferred to Battery

Station or to the Fish Hatch, while some were hatched on board and
deposited. 3,000,000 fry were received from Battery Station and de-

posited in the tributaries of the Upper Chesapeake.

The Cold Spring Harbor Station.—Late in April 1,796,000 shad eggs
were received from the Central Station at Washington. Only 100,000

fry were obtained from these, and deposited in the Hudson River, near
Albany.

Experiments in planting shad.—Attempts have been continued to ac-

climate shad in the Colorado River of the West, and thus to establish

fisheries on the Colorado, Gila, aud other tributaries of the Gulf of Cali-

fornia. This experiment was began in 1884 by the deposit of 983,000

fish, followed by 998,000 eggs in 1885 and 850,000 eggs in 18S6, making
a total of 2,S31,000, all of which were planted at the Needles, if suc-

cessful, the fry deposited in 1884 should return as mature fish in 1888.

The effort to transfer shad to the Columbia River basin was repeated
also. 1,000,000 fry, 200,000 eggs on trays, and 3S5,000 eggs in hatching
jars were sent out from Havre de Grace on May 9, 18S0. The eggs in

jars gave the best results, and this may indicate the proper method of
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shipping them across the Atlantic. 850,000 fry were deposited in the

river basin.

Plantings hare been made during the present season in streams of

all the Atlantic coast States from Massachusetts to Florida. Particu-

lar localities selected for planting are chosen with a view to the general

distribution of shad in all waters of the Atlantic coast.

v. The Carp (Cyprinus earpio).

The total distribution for the season aggregated 133,709, of which

38,034 were delivered to State commissioners and 05,135 to individual

applicants. 580 applications had to be carried over until another year,

and the number of fish given to each applicant was reduced from 12 to

15, instead of 20 as in preceding years.

The Washington Station.—The yield of the ponds was small, possibly,

in part, on account of the low temperature of the entire season. In-

ability to drain them in the spring, because of the filling in of the Po-

tomac fiats, had an injurious effect on the carp, as it was impossible to

kill the eels, sunfish, perch, and other predaceous fish that prey upon

them.

The Wytheville Station.—During the fiscal year 1880-87, 452 scale

carp and 3,017 leather carp were received from the Central Station.

450 scale carp were planted in south fork of Peed Creek, in Wythe
County, Va., and 1,925 leather carp were distributed to 91 applicants

in southwestern Virginia and eastern Tennessee.

w. The Gold-fish (Carassius auratus).

The Washington Station.—During the season 2/755 gold-fish were sent

out, in lots of 4 to 10 each, to applicants in 22 States and 2 Territories.

200 of the Japanese fan-tail variety were issued in small lots in De-

cember, 1880.

The Wytheville Station.—During the fiscal year 1S80-87, 50 gold-fish

were distributed to 9 applicants in Virginia, North Carolina, Missis-

sippi, and Texas

.»•. The Tench {Tinea tinea).

Less than 1,000 tench were reared at the Washington Station, their

number being reduced by the ravages of eels. At the Wytheville Sta-

tion 2 breeders and 450 yearlings were received from the Central Sta-

tion, and the yearlings were planted in the south fork of Peed Creek,

in Wythe County, Va.

y. The Lobster (Homarus americanus).

The Wood's Boll Station.—During the season the experiments were

continued in the artificial propagation of the lobster. Eggs were ob-

tained and placed in hatching jars, the number in the apparatus some-

times reaching nearly 1,000,000, and the young were deposited in Vine-

yard Sound and adjacent waters. In April and May Capt. II. C. dies-
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ter made some experiments with a view to keeping lobsters alive with

the use of a very small quantity of sea water. These experiments

seemed to demonstrate the feasibility of transporting the species across

the continent. On May 29, 5,000 lobsters, 2 or 3 weeks old, were seut

to the Cold Spring Harbor Station. These were planted off Rocky

Point, in Cold Spring Harbor, Jnne 5.

z. The Oyster (Ostrea virginica).

At the Saint Jerome Station experiments were continued in the arti-

ficial propagation of the oyster, according to the system devised by

Prof. John A. Ryder, and by other methods. The work lasted from

April to November 20, and was in charge of Mr. W. de C. Ravenel. On
June 23 ripe oysters were found in sufficient numbers to begin spawn-

ing regularly. Collectors were put out and afterwards placed in ponds.

Spat first appeared July 29. Sand and slime were deposited so rapidly

and extensively as to interfere with the success of the undertaking.

G.—THE STATIONS OF THE FISH COMMISSION.

A.

—

Marine Stations.

Gloucester, Mass.—This station was occupied mainly in the interests

of the Gloucester fisheries and for the purpose of obtaining continuous

and accurate veturns of their statistics. It was in charge of Mr. W. A.

Wilcox, a special agent of the Commission, assisted by Capt. S. J.

Martin.

WooiVs Holl, Mass.—Operations were carried on during the entire

year at this important station, which is located on Vineyard Sound, at

the southwestern extremity of Cape Cod and opposite the northern end

of the Elizabeth Islands. It is now thoroughly equipped both for the

propagation of marine fishes and for the purposes of scientific inquiry.

The hatching of codfish, begun in November, 1SS5, was continued

through the winter and into the spring of 1880, and was again taken

up in November of the same year. The propagation of lobsters was

carried on from May until July, and experiments with reference to the

planting and breeding of oysters were conducted during the spring

and summer. From early in July until the middle of October the sta-

tion was occupied in the interest of the sea-coast investigations respect-

ing food-fishes and the fishing grounds, under the immediate direction

of the Commissioner, and during this period it was also the headquar-

ters for the steamer Albatross.

Capt. H. C. Chester, who had served as superintendent of the station

since its foundation, was obliged to relinquish his position in June, on

account of ill health, and was succeeded by Prof. John A. Ryder, as

acting superintendent, until October 1, when the station was placed in

charge of Mr. Charles G. Atkins.

A frame store-house and a short section of wharf in front of the coal
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shed were finished during the summer, completing the principal struct-

ures required at this locality for the purposes of the Fish Commission.

The final work upon the stone pier was also completed during this year

by the Engineer Corps of the Army, and an appropriation of $14,000

was made by Congress to enable the Revenue Marine Bureau to con-

struct a coal shed and wharf adjacent to the buildings of the Commis-

sion. This work, however, was not begun until the following year.

The system for supplying salt water to the laboratory building was

entirely reorganized by the substitution of wooden and hard rubber

pipes for the iron oues previously in use, thus obviating the inconven-

iences resulting from the accumulation of iron rust in the water. In

the present arrangement wooden mains, having a 0-inch bore, lead from

the harbor to the water tower, and thence to the lower story of the

laboratory, the distributing pipes from this point being entirely of hard

rubber with brass fittings. A standard Gardner clock, connected by

telegraph wire with the Naval Observatory at Washington, was placed

in the headquarters building for the convenience of Government vessels

touching at the station, and a time ball, working in the same circuit,

was arranged on top of the water tower where it could be seen by the

many vessels passing through Vineyard Sound. Wood's Holl having

been selected as one of the principal stations of the Signal Service, and

the shore terminus of the Government cable connecting the main-land

with the Elizabeth Islands, Martha's Vineyard, and Nantucket, the

necessary accommodations were furnished that Bureau by the Commis-

sion. An office room in the laboratory building was assigned to their

use, the exposed instruments were placed upon the roof of the store-

house, and permission was given to use the flag staff for displaying the

usual weather signals.

Saint Jerome, Md.—This station is located on the west shore of Chesa-

peake Bay, about miles above the mouth of the Potomac River. The
experiments in oyster culture, described in former reports, were con-

tinued here during a large part of the year, under the direction of Mr.

W. de C. Ravenel, and upon a much larger scale than in previous years.

Careful observations relative to the temperature and density of the

water were made in connection with the work.

B.

—

Stations fou Propagation of the Sai.moxid.e.

Maine.—The two stations located in this State, one at Bucksport, the

other at Grand Lake Stream, are operated conjointly by the United

States, the State of Maine, and one or two other of the New England
States. They are both in charge of Mr. Charles G. Atkins as superin-

tendent. At the Grand Lake Stream Station, under the direction of

Assistant Superintendent W. O. Buck, 855,500 schoodic or land-locked

salmon eggs were obtained in good condition. Of this number 377,500

were allotted to the United States, and were distributed in March,

1SS7, while, 214,000, reserved by the State of Maine, were hatched and
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planted in Grand Lake Stream. Of sea salmon or Penobscot salmon

eggs a neb stock of 1,099,000, resulting from the winter's work, were

available for division among the contributors to the fund. Of the as-

signment made to the United States, 779,000, nearly all were distributed

in February, 1887, 25,000, however, being retained at the station for

hatching, in order to make experiments in the rearing and feeding of

the young during the following spring and summer.

New York.—At the fish -cultural station located at Cold Spring Har-

bor, Long Island, and owned and operated by the State of New York,

certain privileges have been granted to the Uuited States Commission

gratuitously from year to year. During 188G considerable work was

done under this agreement by Mr. Fred Mather, superintendent, in'

hatching the eggs and distributing the fry of the following species to

the rivers and lakes of New York, namely: Lake whitefish, lake trout,

brown trout, shad, and Penobscot and land-locked salmon. Experi-

ments were also made in the hatching of smelt and torn-cod.

Virginia.—The Wytheville Station, located on the summit of the Al-

leghany Mountains in southwestern Virginia, is leased from that State,

and has been in charge of Col. Marshall McDonald, with Mr. George

A. Seagle as superintendent. Many improvements and additions made
to the station in 1885 rendered it practically complete in all its appoint-

ments for the season of 18SG, and more extensive operations were car-

ried on this year than hitherto. The following species were under cul-

tivation : The rainbow, brook, and brown trout, laud-locked salmon,

red eye, black bass, carp, and tench.

Michigan.—The stations at Northville and Alpena, Mich., are oper-

ated mainly in the interests of the whitefish fisheries of the Great

Lakes, but at the former station lake, brook, rainbow, and brown trout,

and saibling were also propagated during 1S8G. Both stations are in

charge of Mr. Frank N. Clark. Northville Station is the headquarters

for the whitefish work and is kept open during the entire year, but the

Alpena Station is closed during the summer. During the season of

1880, 129,400,000 eggs of the whitefish were obtained from the fisheries

of Lakes Erie, Huron, and Michigan. Of this number 56,800,000 were

placed in the hatchery at Alpena, and 72,000,000 were sent directly to

Northville ; but subsequently 21,000,000 were transferred from Alpena

to Northville. The collection of eggs continued from November 4 to

December 2. Of the total number, 32,600,000 eggs were distributed

mainly to State hatcheries, and 62,070,000 were hatched and the fry

planted in Lakes Huron, Michigan, Erie, and Ontario, and two smaller

lakes in the State of Michigan.

California.—The salmon station at Baird, Cal., on the McCloud River,

was not operated during 1886, but the collection of eggs of the rain-

bow or California trout was continued as usual at the McCloud River

Station, the season lasting from December, 1885, until May, 1S86. The
total number of eggs taken was 221,425, this having been a smaller
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yield than usual, due to the loss of many breeding trout by disease

and from the effects of a severe storm. The following" season, begin-

ning- December, 1SSG, and ending May, 1887, 2G8,400 eggs were secured.

Mr. Livingston Stone has continued iu charge of .the California work,

with Mr. Loren W. Green as superintendent of the McCloud River

Station.

C.

—

Stations for Propagation of Shad.

Battery Island.—This station, located on Battery Island, near the

mouth of the Susquehanna River, a few miles south of Ilavre de Grace,

Md., was in charge of Mr. T. B. Ferguson, with Mr. L. R. Grabill as

superintendent during the shad season, which continued from April 19

to June 10. The total number of shad egg$ brought into this station

was G0,7G0,000, of which 2,090.000 were received from the steamer Fish

Hawk, and 2,433,000 from the steamer Halcyon, the remainder having

been obtained by a temporary force employed for the purpose. About
44,000,000 eggs were hatched and the fry distributed. Experiments in

the hatching of rockfish or striped bass met with partial success. Some
improvements were made to the station during the year.

Washington.—The shad eggs obtained on the Potomac River were

transferred to the Central Station in Washington, where they were

hatched and the fry distributed. The total number of eggs thus re-

ceived was 28,283,000, of which 24,007,000 were hatched and 1,580,000

transferred to other stations. The propagation of other species of fish

was also carried on at this station, which is the headquarters for the

cars and for the general distribution of young fish. It is in charge of

Col. Marshall McDonald.
Fort Washington, Md.—This station, situated on the Government res-

ervation at Fort Washington, on the Potomac River, was occupied dur-

ing the shad season as a receiving station for the eggs collected from

the fishing shores and from the gillers along the river. A seine is also

operated at this point by the Fish Commission. The eggs are retained

at Fort Washington until they are sufficiently hardened to permit of

their being safely transported, when they are transferred to Central

Station, Washington. Over 30,000,000 eggs were received here during

the season of 1880, of which one-third were taken from the fish caught

in the Fish Commission seine. About 3,000,000 of the eggs were

hatched at the station and the fry planted in the vicinity. Operations

were in charge of Col. Marshall McDonald.
Delaware River.—Operations were carried on in the Delaware River,

with headquarters at Gloucester City, jST. J., b}' the steamer Fish Hawk.
assisted part of the time by the steamer Halcyon, from May 5 to June 3,

The total number of shad eggs taken was 34,454,500, of which 23,100,000

were hatched on board the Fish Hawle, a part of the remainder having

been transferred to Battery Island Station.
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D.

—

Stations for Propagation of Carp.

Washington. D. C.—Many improvements were made in the carp ponds

on the Monument Lot, in Washington, and a new and more commodious

office building was constructed. Congress directed the lilliug in of

Babcock Lake as an additional precaution looking toward the safety of

the Washington Monument; but as this work was ordered not to begin

before December, it did not interfere with the year's operations. This

lake was drained and the fish removed for the last time on November
11. The Monument Lot ponds are chiefly used for the propagation of

the several varieties of the German carp, but tench, golden-ide, and

gold-fish are also produced in limited numbers. They are in charge of

Dr. Rudolph Hessel.

Two or three ponds on the Arsenal grounds in Washington are still

used for the rearing of scale carp. They are cared for by an employe"

of the Arsenal.

E.—New Hatching stations Proposed.

Duluth, Minn.—The following petition from the fishermen of Duluth

was forwarded, under date of April 18, 18SG, to the Hon. Knute Nelson,

member of Congress from Minnesota:

The fishermen of Lake Superior, whose market and shipping point is at Duluth,

Minn., feel the need of some relief being obtained for them from the U. S. Fish Com-

mission, and a careful consideration of the facts as presented to Prof. Spencer F.

Baird, Commissioner, and do hereby petition you to nse your influence in securingfor

them the favors herein set forth.

They have formed themselves into an association to promote their mutual interests;

their aims and objects beiug a better understanding of the fishing laws of States; a

uniform action amongst the fishermen concerning the regulation of the sizes of meshes

of all nets, and the enforcement of the laws concerning them.

To secure the artificial propagation of the eggs of both whitefish and lake trout by
a fish hatchery.

To tb is end we have pledged ourselves to aid, by manual labor and by the use of

our fishing plants and men, to procure eggs in the season for such a fish hatchery.

Realizing that the capital invested in the fishing industry is not proving remuner-

ative under existing circumstances, aud realizing from our past experience that the

continual diminished catches both of whitefish aud lake trout are decreasing one-

third of the previous year's catch year by year, we therefore feel the necessity of

providing for larger deposits of fry of these fishes, and assure you that a better senti-

ment is prevailing to-day amongst fishermen concerning the production of such fry.

While gratefully acknowledging the good work done by the Minnesota fish com-

mission for us as fishermen, and the kiudly interest evinced by Prof. Spencer F. Baird

in the welfare of the fishermen of Lake Superior, yet we pray you to introduce a bill

asking for an appropriation to establish a fish hatchery, under the instruction ami
charge of the U. S. Fish Commission, and have assured Professor Baird that we will,

by such manual labor as may seem fitting to the U. S. Fish Commission or the assist-

ants, place our apparatus and fishing plants to aid them in collecting aud procuring

eggs for this hatchery ; and your petitioners will ever pray, etc.

This petition was accompanied by a letter from Mr. C. H. Evans, of

Duluth, in which it was stated that if the Government would build a
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fish hatchery in that city, at a cost of $10,000, and maintain it, the

people would donate a suitable site with an ample supply of good water.

The fishermen of the region, who employ several steamers to collect the

fish for marketing at Duluth, also offered to save the spawn and deliver

it at the hatchery.

In response to inquiries by Mr. Nelson, the Commissioner replied that

the whitefish interest of Duluth had not been wholly neglected, as many
millions of the fry of that species had been planted in Lake Superior

from the Michigan stations at Northville and Alpena; but that if it

was deemed desirable to increase the work, and Congress should provide

the means, a hatching station could be built at the proposed location.

As a result of this correspondence, the following item was inserted in

the sundry civil appropriation bill and became a law August 4, 1880:

Fish hatchery at Duluth, Minn.: For the establishment of a fish hatchery on Lake

Superior at or near Duluth, Minn., $10,000: Provided, That the city of Duluth shall

furnish, without charge, a suitable site for the said fish hatchery.

A site offered by the Lake-Side Land Company, of Duluth, at the

mouth of Lester Eiver, on the northern outskirts of the city, was found,

upon examination, to afford the requisite facilities for the purpose, and

it was accordingly accepted. Jurisdiction to the land was ceded to the

United States by an act of the legislature of Minnesota, approved

March 2, 1887.

Clackamas Eiver, Oregon.—In February of the present year the Com-

missioner received from the Hon. J. H. Reagan, chairman of the Com-

mittee on Commerce, House of Representatives, a "Memorial of the

Oregon legislature, relative to the establishment of a fish hatchery on

the Clackamas River, Oregon," with a request that it be given consid-

eration. The Commissioner, in reply, stated that the "salmon fisheries

of that region could not be maintained in the face of the adverse in-

fluences exerted by civilization without resorting to artificial propaga-

tion on a scale commensurate with the importance of the fisheries, nor

without such legislation as will give a reasonable measure of protection

to the salmon during their spawning." He also explained that a recon-

naissance of the Columbia River basin had been made, under the direc-

tion of the U. S. Fish Commissioner, by Mr. Livingston Stone, who
reported favorably as to a location on the Clackamas River, as would

be seen by reference to his account published in the Report of the U.

S. Fish Commission for 1883.

The following amendment to the sundry civil appropriation bill was

introduced in the United States Senate December 21, 188G, by Senator

Dolph, but was not incorporated in the bill as passed :

Pur the establishment of a .salmon hatchery on the Columbia River, its tributaries

or other branches, and for the, current expenses of the same for one year, $20,000.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XLV

7.—THE VESSELS OF THE FISH COMMISSION.

A.

—

The Steamer Albatross.

The steamer Albatross, Lieut. Commander Z. L. Tanner, U. S. Navy,
commanding, continued in active service during the greater part of the

year. At the beginning of the year the steamer was at the Washing-

ton navy-yard, making preparations for a cruise to the region of the

Bahama Islands, for the purpose of investigating the winter range and

habits of certain pelagic hshes, which, during the warmer months, are

of great economic importance to the American fishermen ; and of

making a series of deep sea soundings for the benefit of the Navy De-

partment. She was detained in the Potomac River by ice until Febru-

ary 17, but left Norfolk on the 20th of that month and proceeded to

sea. The cruise lasted until May 10, when the steamer returned to

Washington. March 30, while coaling at Key West, the officers and
crew rendered effective service in fighting a disastrous fire which

destroyed a large part of the town. From July 15 to October 28 the

Albatross was surveying on the northern fishing grounds, from the lat-

itude of Virginia to the Grand Bank of Newfoundland and the Flemish

Cap, with headquarters at Wood's Holl, Mass.

In preparation for the proposed trip to the Pacific coast extensive

repairs to the steamer were necessary, and it was decided that new
boilers would be required to insure her safety for so long a cruise. The
expenditures for this purpose were provided for by the following act of

Congress, contained in the sundry civil appropriation bill, approved

August 4, 18SG

:

Steamer Albatross: For the construction and introduction of new boilers for the

steamer Albatross, and other necessary general repairs, $20,000; tor expenses of

voyage from New York to San Francisco, including cost of coal and other necessary

supplies, §17,500; in all, $27,r>00.

The plans for the new boilers were prepared by Passed Assistant

Fngiueer George W. Baird, U. S. Navy, of the steamer Albatross, and
received the approval of Mr. C. W. Copeland, the designer of the vessel,

and of Chief Engineer B. F. Isherwood, U. S. Navy, to whom they had
been submitted for criticism. Proposals for constructing the boilers

were received and opened December 21, as follows:

Name.
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The bid of the Columbian Iron AVorks and Dry Dock Company, of

Baltimore, being' the lowest, was accepted, and the construction of the

boilers was immediately begun.

B.

—

Steamer Fish Hawk.

The steamer Fish RawTc was at Wood's Holl from January 1 to Feb-

ruary 21, when she proceeded to the eastern part of the Gulf of Maine,

for the purpose of collecting cod eggs for the Wood's IIoll Station, gen-

erally making Portsmouth her headquarters. She remained in this re-

gion until April 12, when she returned to Wood's Holl, having obtained

several million eggs, which were shipped directly as they were taken.

While at Portsmouth the last part of February the Fislt Hawk encoun-

tered a severe gale, and slight damage was done to the steamer by two

schooners fouling while at anchor. The steam-launch was also sunk

and not recovered until the following September.

From April 26 to June 3 the Fish Haick was engaged in shad propa-

gation in the Delaware and Susquehanna Rivers, being stationed most

of the time in the vicinity of Gloucester City, N. J. The total number

of shad eggs obtained was 34,454,500, of which 21,018,000 were hatched

on board. From early in July until August 28 she was engaged most

of the time in freighting for the Saint Jerome and Battery Island Sta-

tions, and left the last of August for Wood's Holl, visiting on the way
the light-ships at Winter Quarter Shoal, Five Fathom Bank, and

Sandy Hook, lor the purpose of instructing the keepers in the meth-

ods of making temperature observations. Returning from Wood's Holl

the latter part of October, an unsuccessful search was made in the

vicinity of Sandy Hook for the English sole, which had been planted

there some years before. The balance of the year the steamer remained

in Chesapeake Bay, serving as a freight boat, the crew also assisting at

times in the work at the stations. In July the command of the Fish

Hawk was transferred from Ensign W. J. Maxwell, U. S. Navy, to

Mate James A. Smith, who had previously commanded the Halcyon.

C—Steamer Halcyon.

This steamer, previously called the Lookout, was at Battery Station

at the beginning of the year, where she remained until March 28, un-

dergoing repairs. Subsequently she made an investigation of the

pound and gill-net fisheries in some of the tributaries of the Lower

Chesapeake, and from April 27 to May 23 was employed in connection

with the work of shad propagation in the Susquehanna and Delaware

Rivers. From the close of the shad season until the last of July, and

again from the first of November until the end of the year, the Halcyon

was mainly in Chesapeake Bay, acting as a dispatch boat or freight

boat in connection with the stations, or investigating the fisheries.

From August 9 to October 25 she was at Wood's Holl, Mass. Mate
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James A. Smith, U. S. Navy, who commanded the Halcyon during the

first half of the year, was transferred to the steamer Fish Hawk in

July, and was succeeded on the Halcyon by Mr. William Hamlen.

D.

—

Schooner Grampus.

The fishing-schooner Grampus, which was under construction at

Noank, Conn., at the beginning of the year, was completed June 5, and

left for Wood's Holl the same day. She is the first of a new type of

vessel, designed especially for the offshore fisheries by Capt. J. W. Col-

lins, who superintended her construction and subsequent operations.

A description of her principal features and of her merits is given else-

where in this report. The signal letters G. V. Q. F. were assigned

to her by the Bureau of Navigation of the Treasury Department.

The Grampus made her first cruise August 12 to the offshore fishing-

grounds south of Martha's Vineyard, where a week was spent in a fruit-

less search for the tilefish. Certain alterations in her fittings, shown to

be necessary by this trip, delayed the vessel in port until the last of

September, when she began a cruise to the vicinity of Le Have Bank,

Koseway Bank, and Seal Island Ground, for the purpose of securing

and bringing to the Wood's Holl Station, in her well, living specimens

of halibut and other food-fishes, the spawn of which was desired for

propagation. Returning to Wood's Holl October 12, a short trip was

made to the mackerel fleet operating at the western end of Vineyard

Sound, and during most of the remainder of the year she was engaged

in fishing for spawning cod, which were carried to the Wood's Holl

Station, and in investigating the fisheries of the western part of the

Gulf of Maine, Massachusetts Bay, and the Vineyard Sound region.

Assignments of Naval Officers.

The following changes in the assignments of naval officers to the

service of the Fish Commission were made during the year:

Lieut. Seaton Schroeder, executive officer and navigator of the steamer

Albatross, was detached January 2, and was succeeded by Lieut. H. S.

Waring.

Ensign W. J. Maxwell assumed command of
4
the steamer Fish Haick

January 10, relieving Lieut. L. W. Piepmeyer, but July 24 he was

transferred to the steamer Albatross, from which he was finally de-

tached August 28.

Ensign W. S. Benton joined the Albatross January 13, and Eusign

W. S. Hogg on the lGth of the same month.

Mate James A. Smith was detached from the steamer Halcyon and
took command of the steamer Fish Hawk July 31, and August 3 Mate
Hugh Kuhl joined the Fish Hawk as executive ofificer. Assistant En-

gineer S, H. Leonart] was detached from the Fish Hawk December 18,
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8.—COURTESIES AND ASSISTANCE RECEIVED EY THE FISH COMMIS-
SION.

A.—From the United States Government.

Treasury Department.—Secretary's Office— In planting- young- cod-

fish at Pensacola it was very desirable to Lave the use of a steamer. The
revenue cutter Forward, by direction of the honorable Assistant Secre-

tary, C. S. Fairchild, transported the fish and messenger in charge of the

shipment to the point selected for depositing the fish.

Bureau of Statistics.—This Bureau has issued circulars and letters of

instruction to collectors of customs, at ports where fishing- vessels are

documented, with the result of furnishing the Fish Commission much sta-

tistical material.

Light-House Board.—The assistance of this Board in securing ocean
temperature observations at thirty-five of the principal light houses and
lightships upon the Atlantic coast has been continued.

Coast and Geodetic Surrey.—The Commissioner has received a large

supply of maps and charts published by this Survey; especially upon
the fitting out of the Grampus in May a complete set was furnished for

her use.

Life-Saving Service.—The keepers and patrolmen of this service, by di-

rection of Superintendent J. H. Kimball, continue to report the stranding

of marine animals upon the sea-coast. Among the specimens thus ob-

tained were the following:

In March Mr. D. M. Etheridge, keeper of the Currituck Inlet Station,

forwarded a rare shark, Hexanclius griseus, the first of this species seen

on the United States coast.

Mr. E. H. Bunkers, Fletcher's Neck Station, Biddeford Pool, Me., sent

a specimen of Argentina situs, a fish which is extremely rare on our coast,

although not uncommon in Norway.
On July 5 Captain Edwards, of the Amagansett Station, forwarded a

torpedo, or cramp-fish, to be mounted for exhibition.

War Department.—Permission for using the buildings and grounds
at Fort Washington for the purpose of hatching shad was continued.

Signal Office.—During the occupancy of the Wood's Holl Station in

July, August, and September, the Signal Office furnished weather pre-

dictions and special warnings of approaching storms. Copies of tem-

perature reports made by observers at certain points of interest were
also furnished as during preceding years.

Engineer Office.—Col. Peter C. Hains, engineer in charge of Potomac
River fiats improvements, gave authority to cut sods from the fiats for

turfing about the carp ponds.

Navy Department.—The officers and crews of the Albatross, Fish

Hawk, and Halcyon have been furnished by the Navy Department, and
the facilities of various navy-yards, particularly those at Washington
and Norfolk, have been extended to the Commission.
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During the shad distribution in May and June the Department de-

tailed Mr. H. E. Quinu to assist in the work.

Bureau of Construction and Repair.—The loan of two launches was

continued during the present year.

Bureau of Steam Engineering.—By order of Mr. Charles H. Loring,

Chief of the Bureau, a lot of engines, tools, etc., which were no longer

required by the Department, were lent to the Commission and proved

very useful.

Bureau of Yards and Docks.—A dredge and some scows belongiug to

the Washington navy-yard were lent to the Commission in June.

Hydrographic Office.—Upon the fitting out of the Grampus the Hy-

drographic Office furnished a valuable set of charts for her use in nav-

igation.

Bureau of Navigation.—Commodore J. G. Walker furnished the Gram-

pus with the Nautical Almanac, azimuth tables, and other books. He
assisted also in procuring her instruments.

Naval Observatory.—Allan D. Brown, Superintendent of the U. S.

Naval Observatory, detailed Mr. W. F. Gardiner in July to oversee the

work of erecting a time-ball at Wood's Holl Station.

State Department.—When it became desirable to have the Rooseu
apparatus for experiments upon the preservation of bait, the Secretary

of State directed the United States consul at Leith, Scotland, to procure

and forward a set to the Wood's Holl Station.

In June the Secretary furnished, upon application, a circular letter

to all consular officers of the United States in British North America,

introducing Capt. J. W. Collins, commanding the schooner Grampus,

and asking for him such official aid and facilities as might be required

during a cruise in Canadian waters. The Secretary also addressed a

letter to Sir Lionel Sackville West, requesting him to inform the Mar-

quis of Lansdowue of the proposed scientific expedition of the vessel.

Interior Department.—Patent Office.—The Official Gazette of the

Patent Office has been supplied as heretofore; also specifications and
drawings of various patents relating to fish and fishing apparatus.

Geological Survey.—The Director of the Survey allowed Prof. W. J.

McGee to make a reconnaissance of Battery Island, with a view to de-

termining the feasibility of sinking wells at that station.

Government Printing Office.—The Government Priuter has ren-

dered much aid in advancing the publications of the Commission. Mr.

James W. White, foreman of binding, wrapped the Commission's quota

of its annual report.

Botanical Gardens.—Mr. William A. Smith, superintendent, at

various times has furnished plants for the use of the Commission.

B.—By Railiioad Companies of the United States.

The distribution of fish and eggs is greatly facilitated by the cour-

tesies of the railroad companies in transporting the cars free or at are-

S. Mis. 90 iv



L, REPORT OF COMMISSIONER OF FISH AND FISHERIES.

tlnced rate, in granting permission to carry fish and eggs in baggage

cars, and to make repairs at their shops.

The Northern Pacific Railroad Company passed a car free from Saint

Paul to the Pacific coast and back. The Atchison, Topeka and Santa

F6 transported a car without charge with fish for the Southern Pacific

region. During the whitefish distribution the Grand Rapids and In-

diana Railroad lent the Commission a baggage car, which they trans-

ported free.

C.

—

By Steam-ship Companies.

The foreign steam-ship companies, without exception, have continued

to transport free of charge the fish and eggs which are exchanged be-

tween the United States and foreign countries.

Messrs. Glidden and Curtis, of Boston, furnished transportation for

a Fish Commission naturalist, Mr. Charles H. Townsend, from New
York to Swan Island, on board the schooner Mosquito.

D.

—

Courtesies from Foreign Countries.

Australia.—Mr. F. Abbott, of the botanical gardens, Hobart, Tas-

mania, in September sent some seeds of hardy Eucalyptus, and offered

to send those of Xymphcea gigantea, for the plant collections at the carp

ponds.

England.—During the year, 61 soles were brought over alive from

Liverpool in the White Star steamer Britannic and placed in large

tanks at Wood's Holl, to be kept for breeding purposes.

Germany.—On January 28, were received from the German Fishery

Association 50,000 eggs of a small whitefish (Coregonus albula) ; these

were forwarded to Bucksport, for hatching and planting in Maine
waters. On February 4, 50,000 additional eggs were received, and the

good ones sent to Northville for lakes in Michigan and adjacent States.

During March, 1886, 104,000 eggs of the brown trout (Sahno fario)

were received. The good ones, 35,000 in number, were sent to North-

ville, Wytheville, and Cold Spring Harbor. On April 16, 50,000 eggs

were obtained from Max von dem Borne, of Berneuchen; these were

forwarded to Northville, Mich.; Madison, Wis.; and Cold Spring Har-

bor, N. Y.

During March, 18S7, 58,000 eggs of the brown trout were received

from Max von dem Borne, and 50,000 from the German Fishery Asso-

ciation.

On February 9, 1887, 20,000 eggs of the saibliug (Salvelinus alpimis)

were received from Berneuchen. On March 9 another consignment of

40,000 eggs arrived, one-half of them from Max von dem Borne, the

other from the German Fishery Association.

Scotland.—On January 14, 1887, the Cold Spring Harbor Station re-

ceived 48,000 eggs of the Loch Leven trout (Sahno levenensis), from Sir

J. R. Gibson Maitland, proprietor of the Howietoun Fishery at Stirling.
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9.—COURTESIES AND ASSISTANCE RENDERED BY THE FISH COMMIS-

SION.

England.—Shipments to England were made to the National Fish

Culture Association, South Kensington, London. On January 15 and

29, 1886, two lots of whitefish eggs, each of 1,000,000, were forwarded

by the Cunard steamer Aurania. On January 15, 1887, 1,500,000 eggs

of the same species, followed on February 19 by 1,000,000, were shipped

through Mr. E. G. Blackford, of New York. Few of these, however,

arrived in good condition.

50,000 lake-trout eggs were sent by the Aurania on January 15, 1886,

and arrived in excellent order.

10,000 brook-trout eggs were carried by the Cunarder Servia, January

29, 1886, and 10,000 were forwarded through Mr. Blackford on January

15, 1887.

10,000 eggs of the landlocked salmon were taken March 16,1886, by
the White Star Line steamer Germanic. On March 5, 1887, Mr. E. G.

Blackford assisted in sending 25,000 eggs of the same species. Both of

these shipments were successful.

10,000 eggs of the rainbow trout were sent from Wytheville during

the fiscal year 1886-'87.

France.—During the fiscal year 1S86-'S7, 5,000 eggs of the rainbow

trout were sent to France from the Wytheville Station. On April 6,

1887, 25,000 eggs of this trout from the Northville Station were sent to

Mr. E. G. Blackford for shipment to France.

25,000 eggs of the landlocked salmon, from Grand Lake Stream

Station, were shipped on April 1, 1887, to L6on d'Halloy, vice-president

of the Lower Seine Fish Commission.

Germany.—In April, 1886, an unsuccessful attempt was made to

transport shad to the Danube River.

On March 20, 1886, 20,000 landlocked salmon eggs were sent to von
<lem Borne for the Fischerei Verein. 30,000 eggs of this species were
forwarded on March 5, 1887, through Mr. E. G. Blackford, to von Behr
for the same association, and 10,000 to Max von dem Borne for his

establishment at Berneuchen.

In January, 1886, two shipments of whitefish eggs, each containing

1,000,000, were made from Northville to the Deutsche Fischerei Verein,

Germany. These were repacked at Cold Spring Harbor. A third con-

signment of 1,000,000 from the same station was reshipped by Mr.
Blackford March 10 in the original packages, modified only by replac-

ing some of the packing with ice. On January 22, 1887, again 1,000,000

whitefish eggs were sent from Northville to Mr. Blackford, to be for-

warded to Germany.
At Cold Spring Harbor 50,000 lake-trout eggs, which had come from

Northville, were reshipped on January 18, 1886, per steamer Fulda, to

the Fischerei Verein.
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On February 22, 18S6, 25,000 brook-trout eggs, from Northville, were

repacked at Cold Spring Harbor, and sent to the Vereiu per steamer

Eider.

On February 19, 1886, 25,000 rainbow-trout eggs, from Wytbeville,

were shipped to the Fischerei Verein on the steamer Hermann. 10,000

eggs of this species were sent to Max von dem Borne on January 24,

1887. 30,000 eggs were sent from Wytbeville February 7 and 14, 1S87,

to Herr von Behr.

Attempts to convey sunfish, red-eye, and white perch in 1886 and 1887

to Max von dem Borne have been described in the systematic account

of these species.

Mexico.—By request of the minister of Mexico, 25,000 lake-trout

eggs were sent from North ville, January 18, 1886, to Estevan Chazari,

of the City of Mexico.

New Zealand.—On February 5, 1886, there were sent from the North-

ville Station 1,000,000 whitefish eggs to Mr. Charles B. Buckland, of

San Francisco, destined for Sir Julius Yogel, Wellington, New Zea-

land. Owing to want of care in transportation this shipment was a

failure.

On January 5, 1887, there were forwarded from Northville 1,500,000

whitefish eggs to Mr. Charles B. Buckland, acting resident agent for the

New Zealand Government at San Francisco, to be forwarded to New
Zealand. These eggs were taken by- the steamer Alameda and their

safe arrival was acknowledged February 26 by Mr. W. J. M. Larnach
r

minister of marine. About one-half of the eggs were placed alive in

the hatcheries.

Switzerland.—1,000,000 whitefish eggs and 50,000 eggs of the lake

trout were sent to Switzerland January 13, 18S6, per steamer Amerique,

via Havre. On February 2, 10,000 brook-trout eggs were forwarded.

On February 15 Col. Emil Frey announced the safe arrival of the

whitefish and lake-trout eggs, and their distribution to the hatcheries

at Zurich, Zug, Geneva, Locarno, Interlaken, Lucerne, Brassus, Saint

Moritz, Stanz, and Chur.

Assistance rendered by steamer Albatross.— Note has been made, under

the heading of the steamer A lba tross, of the services rendered on March
30 by the officers and crew of that vessel in saving part of the town of

Key West, Fla., from a destructive fire.

On the 19th of July, as the steamer Albatross was returning to Wood's
Holl from a dredging trip, the steam-collier Panther, belonging to the

Philadelphia and Beading Railroad Company, was discovered aground

off Naushon, and was assisted from her perilous positio?i.

10.—PUBLIC EXHIBITIONS OF THE METHODS AND RESULTS OF THE
COMMISSION.

At the exposition held at Louisville, Ky., during this year, a few of

the appliances of the Fish Commission were displayed in connection
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with the exhibit made by the National Museum. The Commission was

also represented at the Nebraska State fair, in Lincoln, Nebr., by numer-

ous articles of interest, furnished at the request of Mr. W. L. May, a

member of the Nebraska State fish commission. The method of hatch-

ing whitefish eggs in the McDonald jars was exhibited, in April, at the

exposition building in Chicago, under the direction of Mr. J. F. Ellis,

3,000,000 eggs of the whitefish having been sent from the Northville

Station for that purpose. A similar exhibition, with respect to both

whitefish and brook-trout eggs, was made in December at an industrial

exposition held at Wilmington, Del., Dr. E. G. Shortlidge having charge

of the apparatus.

11.—VISITS FROM REPRESENTATIVES OF FOREIGN GOVERNMENTS.

A visit was received in September from Mr. Kadzutka Ito, commis-

sioner of fisheries for the island of Yezzo, under the Japanese Govern-

ment. Mr. Ito was commissioned by his Government to study the fishing

industries of the United States and the methods and results of the U. S.

Fish Commission. He is a graduate of the Imperial College of Agri-

culture at Sappora, and has been for several years chief of the bureau

of fisheries in the Department of the Hokkaido ; he is also an officer of

the bureau of colonization. While in the United States he inspected

nearly all of the stations of the Fish Commission and the principal

fishery centers. He remained in this country nine months.

Dr. Filip Trybom, of the Swedish commission of fisheries, who ar-

rived in the United States in 1885, continued his studies in this country

until November, 1886, visiting the principal fishing ports and the hatch-

ing stations of both the Atlantic and Pacific coasts and of the Great

Lakes.

12.—DEATHS DURING THE YEAR.

Notice of Capt. Hubbard C. Chester.—During this year the Fish Com-
mission lost one of its most valued members, Capt. Hubbard C. Ches-

ter, who died July 19, at the age of fifty-two years. A native of the

fishing town of Noank, near New London, Conn., Captain Chester, at

an early age, entered the whaling service, in which he gained rapid

promotion and received that thorough disciplining which, with his

natural tastes and great energy, specially fitted him as an associate of

Captain Hall in his Arctic expedition. The services which he rendered

as executive officer of the steamer Polaris, and his successful rescue of

the unfortunate party which drifted to sea on the detached ice-floe,

have gained him well-merited fame.

Captain Chester joined the Fish Commission in 1874, soon after his re-

turn from the Polaris expedition, and has taken part in nearly all of its

branches of service. On the smaller steamers, before the Albatross

was built, he was generally in charge of the dredging operations, and
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also participated during two or three seasons in the shad operations on

the Susquehanna and Potomac Rivers. He assisted in preparing and

installing the exhibits of the Fish Commission and National Museum

at the Centennial Exposition at Philadelphia in 1876, and in 1883 had

charge of packing the large collections sent by the Fish Commission to

the London Fisheries Exhibition and their subsequent installation. In

1885 he was made the lirst superintendent of the Wood's Holl Station,

which was then permanently organized, and continued to fill this posi-

tion until June of this year, when his final illness unfitted him for act-

ive service. Captain Chester was a member of the party which con-

ducted the experimental work of cod hatching at Gloucester, Mass.,

during the winter of 1878-79, when by unwise exposure he contracted

a serious lung trouble, from which he never fully recovered. He also

took part in the subsequent experiments of the same nature at Wood's

Holl, and during the winter of 1885-'86 was in charge of the work.

The Commission is indebted to him for important improvements in the

methods of hatching cod and lobster eggs and in the dredging appli-

ances.

Notice of Capt. Nathaniel E. Atwood.—It is very appropriate that men-

tion should be made in this connection of the important services ren-

dered to science and to the fishery industries of New England by Capt.

N. E. Atwood, of Provincetown, Mass., who died November 7, 1886, in

his eightieth year. His warm devotion to the interests of the Fish Com-

mission, and his frequent contributions to its fund of information, made
him an honored associate in its work, and his loss will be deeply felt by

those who enjoyed his friendship. Starting life as a fisherman in 1816,

when only nine years of age, he continued actively in this vocation for

half a century, at the end of which time he turned his attention to the

curing of fish in his native town. In 1857 he was elected to the State

house of representatives, and subsequently to the State senate, in which

he served as a member of the committee on fisheries. Captain Atwood
was an accurate observer of natural phenomena, and possessed a won-

derfully retentive memory, lacking only the necessary training to fit him

as an accomplished naturalist. He gave valuable assistance to Dr. D.

Humphreys Storer in the preparation of his monograph on the fishes of

Massachusetts, begun in 1843, and was afterwards a constant helper of

Prof. Louis Agassiz in his ichthyological studies. The Fish Commis-

sion is indebted to Captain Atwood for most of its information respect-

ing the history of the important fisheries of Cape Cod, and in many
other directions it has had the benefit of his varied experiences.

13.—PUBLICATIONS BY THE FISH COMMISSION DURING 1886.

Annual Reports.—The annual report of the Commissioner for 1883,

of which only the press-work and binding remained to be done Janu-

ary 1, was not received from the Printing Office until August 11.

Most of the report for 1S84 was also in type at the beginning of the
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year, and the bound volumes were ready for distribution by the middle

of December.

Quarto Reports.—Considerable progress was made with the quarto re-

ports relating to the fisheries and fishery industries of the United States,

which were ordered printed by an act of Congress passed in 1882.

These reports have been prepared by Prof. G. Brown Goode and a staff

of associates, under the joint co-operation of the Commissioner of Fish-

eries and the Superintendent of the Tenth Census. The " Geographical

Eeview of the Fisheries," which, after being put in type, was trans-

ferred to the Department of the Interior, in 1885, for publication as a

volume of the Census Report, was returned to the Commission during

the current year, and will form Section n of the Quarto series. Only
the press-work and binding remain to be done. The account of the

fishing grounds of North America and of the ocean temperatures of the

Atlantic coast, now constituting Section in, and the report upon tbe

fishermen, forming Section iv, are also in type. Section v, in which

the History and Methods of the Fisheries are discussed, was nearly

ready for the Printer at the close of the year.

Bulletin.—The printing of the Bulletin for the current year (Volume
vi) was begun early in February. Signatures were mailed to corre-

spondents March 30, July 23, October 22, and December 20.

Pamphlets.—The following publications, mostly extracted from the

Annual Eeports for 1883, 1881, and 1885, have been issued during the

year for separate distribution :

96. Tanner, Z. L. Report on the -work of tbe U. S. Fish Commission steamer Alba-

tross for the year ending December 31, 1883. (From Report 1883, pp. 117-236.)

97. Stone, Livingston. Explorations on the Columbia River from the head of

Clarke's Fork to the Pacific Ocean, made in the summer of 1883, with reference

to the selection of a suitable place for establishing a salmon-breeding station.

(From Report 1883, pp. 237-258.)

98. Atwater, W. O. Contributions to the knowledge of the chemical composition

and nutritive values of American food-fishes and invertebrates. (From Re-

port 1883, pp. 433-499.)

99. Verrill, A. E. Results of the explorations made by the steamerA Ibatross off the

northern coast of the United States in 1883. (From Report 1883, pp. 503-699.)

100. Bush, Katharine, J. List of deep-water mollusca dredged by the U. S. Fish

Commission steamer Fish ITaivk in 1880, 1881, and 1882, with their range in

depth. (From Report 1883, pp. 701-727.)

101. Eisen, Gustav. Oligochietoiogical researches. (From Report 1883, pp. 879-

964.)

102. Seal, William P. The Aqua-vivarium as an aid to biological research. (From
Report 1883, pp. 965-969.)

103. Benecke, B. Utilizing water by fish-culture. (From Report 1883, pp. 1101-

1142.)

104. Ryder, John A. An exposition of the priciples of a rational system of oyster

culture, together with an account of a new and practical method of obtaiuing

oyster spat on a scale of commercial importance. (From Report 1885, pp.
381-423.)

105. Smith, Sidney I. Report on the Decapod Crustacea of the Albatross dredgings

off the east coast of the United States during the summer and autumn of 1884.

(From Report 1885, pp. 605-705.)
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106. Ryder, John A. On tlie development of Osseous Fishes, including marine and
fresh-water forms. (From Report 1885, pp. 489-604.)

107. Tanner, Z. L. Report on the construction and outfit of the U. S. Fish Commis-
sion steamer Albatross. (From Report 1883, pp. 3-116.)

108. Baird, Spencer F. Report of the Commissioner for 1884. A. Inquiry into the

decrease of food-fishes. B. The propagation of food-fishes in the waters of the

United States. (From Report 1884, pp. xiii-lxxi.)

109. Baird, G. W. Specifications for building the new boilers, etc., of the steamer

Albatross, 1886. (Printed by R. Beresford, Washington, D. C.)

110. Tanner, Z. L. Report on the work of the U. S. Fish Commission steamer Alba-

tross for the year ending December 31, 1884. (From Report 1884, pp. 3-112.)

111. Nicklas, Carl. Pond culture. (From Report 1884, pp. 467-655.)

112. Smiley, Charles W. Some results of carp culture in the United States. (From
Report 1884, pp. 657-890.)

113. Fewkes, J. Walter. Report on the medusae collected by the U. S. Fish Com-
mission steamer Albatross in the region of the Gulf Stream, 1883-84. (From
Report 1884, pp. 927-980.)

114. Ryder, John A. On the origin of heterocercy and the evolution of the fins and
fin-rays of fishes. (From Report 1884, pp. 981-1107.)

14.—DIGEST OF THE APPENDICES WHICII ACCOMPANY THIS REPORT.

The appendices which acconipauy this report consist of thirty-two

papers, all of which have a more or less direct bearing upon the work
of the Fish Commission. A large proportion, moreover, relate to the

work accomplished at the stations of the Commission and by the vessels

in its service during the current year. Several of the longer papers

will be published iu pamphlet form for separate distribution. The ar-

rangement of the appendices is as follows

:

A.

—

The Fisheries.

This appendix consists of a comprehensive report by the Commis-
sioner, Prof. Spencer F. Baird, upon the Sea Fisheries of Eastern North
America. The paper was mostly prepared in 1877 and 1878, but was
withheld from year to year for revision and completion, until it became
evident that the author's declining health would prevent his giving the

subject further attention. It is an important contribution to the liter-

ature of the American fisheries, and shows much careful research and
thoughtful study.

B.

—

Scientific Investigation.

Four papers are included in this appendix, two relating to fishes and
two to marine invertebrates. The first is by Prof. D. S. Jordan and Mr.

D. K. Goss, his assistant, upon the flounders and soles of America and
Europe; the second is by Professor Jordan and Mr. C. H. Eigeninann,

upon the Sciamidae (drum-fishes, etc.), of the same region. The former

is illustrated by 23 figures the latter by 12 figures. Prof. Edwin Linton

reports upon the Entozoa, or intestinal worms of the marine fishes of

New England, and Mr. J. Walter Fewkes, upon the medusae collected

by the steamer Albatross during its cruise to the Gulf Stream in the

winter of 1885-'86.
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C.

—

Fish Culture.

This appendix contains a single paper by Messrs. Bettoni and Vin-
ciguerra, of Italy, upon the fish-cultural establishments of Central

Europe.

D.—Reports of Vessels and Stations.

This appendix consists of twenty-two reports, covering the principal

field operations of the Commission during the current year. They relate

to the steamers Albatross, Fish Hatch, and Halcyon ; the schooner
Orampus, and the fish-cultural stations at Bucksport and Grand Lake
Stream, Me. ; Wood's Holl, Mass. ; Cold Spring Harbor, N. Y.; Battery
Island, Saint Jerome, and Fort Washington, Md. ; Washington, D. 0.:

Wytheville, Va. ; Northville and Alpena, Mich.; McCloud River, Cal.

E.

—

Miscellaneous.

The first paper in this appendix is a compilation, by Mr. Sanderson
Smith, of the data necessary for locating and defining all the dredging
stations made in the North Atlantic Ocean, adjacent to the coasts of

North America, by the vessels of the Fish Commission, the Coast and
Geodetic Survey, and the various expeditions sent out by European
governments. It is accompanied by several charts, showing the posi-

tions of the dredging stations. Following it are translations of two
papers, one from the Russian, by Professor Kostytscheff, on the chem-
ical composition of fish products, the other from the French, by Dr.
Manriac, on cases of poisoning produced by spoiled codfish, and a com-
pilation of the Norwegian fishery statistics for 1885.
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I. -THE SEA FISHERIES OF EASTERN NORTH AMERICA.

PREPARED FOR THE CONSIDERATION OF THE INTERNATIONAL COMMIS-
SION HELD AT HALIFAX IN 1877.*

By Spencer F. Baird.

ANALYSIS, t

Page.

Introductory 13

General considerations 17

Ocean fisheries inexhaustible 17

Advantages and evils of the sea fisheries 19

Statistics of certain fisheries 20

Meagerness of information 21

Improvements in the business 23

I.—Natural History.

* Fishes considered separately or as species.

General considerations in regard to species of food fishes 24

A. Systematic lists of principal food and bait fishes and invertebrates of the

easteru coast of the United States 25

1. List of principal food and bait fishes 25

2. List of invertebrates actually used for food and bait on a large scale.

.

31

3. List of invertebrates capable of being used for food and bait 32

4. List of marine animals actually found in the stomachs of various

fishes 34

List of mollusks, &c, from stomachs of codfish 36

List of mollusks, &c., from stomachs of haddock 38

B. Biographical notices of the most important species 45

** Fishes considered collectively or by groups.

C. Relationships and surroundings 46

(a) The inshore fish 46

(b) The offshore fish 46

(c) Pelagic fish 47

(d) Deep-sea fish 47

*This paper was mostly written in 1877 and 1S78, but its publication was deferred

by the author, in the hope of being able to prepare additional material, which seemed

essential to its completeness. The opportunity for this, however, nevt r occurred, and
his subsequent i'.lness, while the paper was going through the press, prevented liim

from ever examining the proofs. The accounts of the fishing-grounds and tlie iisbery

marine are additions to the original manuscript, the former being an abstract of a re-

port by J. W. Collins and Richard Rathbun, published in Section III of the Fisheries

and Fishery Industries of the United States, Washington, 1887; and tlie latter having
been taken from unpublished manuscript prepared by J. W. Collins.

t This analysis Is somewhat fuller than the paper itself, the additional items repre-

senting points upon which information was considered desirable, but which time did

not permit the author to obtain.

—

Editor.
3
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Relationships and surroundings—Continued. Page.

1. To each other *

(a) During the breeding season

( b ) While feeding

(c) Under other circumstances

2. To the sea bottom and shores

(a) According to depth or bathymetrical distribution

(b) According to the shores or geographical distribution

3. To the temperature

Migrations and movements ' 47

t Irregular.

(a) Occasional or at long intervals 48

Thebluefish 48

The chub mackerel 48

The scad 48

The herring 48

i Begu lar.

(b) At well-defined intervals 49

1. Anadromous 49

The salmon 49

The smelt 49

The alewife 49

The tailor shad 49

The gizzard shad 49

The striped bass ( in part) 49

Some Cyprinidae- 49

The lamprey 49

2. Catadromous 4 51

The eel 51

:5. Inshore fish. (Coming from outside directly iu to spawn) 51

Herring 52

Scup 52

Squeteague 52

Sea bass 52

Tautog 52

Mackerel (in part) 52

Various dat-fish 52

4. Offshore fish, deep-sea, bottom fish. (Mostly localized) 53

Cod 53

Hake 53

Halibut 53

Haddock 53

Ling and most other Gadid;e 53

5. Offshore, pelagic, or wide-sweeping fish. (Showing much at surface). 53

Herring 53

Menhaden 53

Mackerel 53

Chub mackerel 53

Spanish mackerel 53

Cero 53

Bonito 53

Horse mackerel 53

Little tunny 53

Swordfish 53

Bluefish 53
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C. Relationships and surroundings—Continued. Page.

6. Deep-sea fish 53

Hibernation 54

Mackerel 54

Sturgeon 54

Carp 54

Migration of fishes: how influenced -. 55

(a) By physical causes 55

Temperature of the waters 55

Currents 57

Depth 57

Clearness of water 57

Condition of air or sky 57

Winds 57

(b) Reproductive instinct 57

(c) By search for food 58

Relation of herring to copepods 58

Cod and halibut after capelin and herring 58

Offshore fish after anadromous fish 58

Bluefish, &c 58

(d) Driven by enemies 58

• Bluefish and menhaden and mackerel 59

Porpoises, salmon, bluefish 59

Extent of such actiou , 59

(e ) Human agencies (exclusive of capture) 59

Obstructions

:

Dams 59

Nets 59

Sounds and concussions 59

Steamers 59

Cannon 59

D. Numbers and abundance Gl

1. In early days Gl

Illustrations 61

From report of U. S. Fish Commission Gl

From Mr. Martin's notes G^

2. At the present time Gl

3. Variations iu abundance (on large scale, and permanent for a time). .. Gl

(a) Natural or uncontrollable variations j

Antagonisms between fish : Bluefish, squeteague, scup, cod, had-

dock, balibut, porpoises, sharks, salmon, mackerel, and lobsters

in Provincetown

Climatic conditions

Causes unknown
(b) Human agencies

Direct

Overfishing

Pollution of water

Indirect

Obstructions

Disturbance of balance of nature

Breaking up schools and interfering with spawning

E. Dangers and fatalities 62

1. From fellow-inhabitants of the sea 62

(a) Destruction of eggs and young iish 62
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E. Dangers and fatalities—Continued. Page-

(6) Destruction of mature fish 62

By fish 62

By porpoises 63

By whales 63

By seals and otters 63

By birds 63
(
"Ja nncts and cormorants 63

Other species 63

By reptiles 64

Alligators, in Florida lagoons 64

By fishes 64

All fish predaceous 64

Driving of menhaden aud mackerel by bluefish 64

Catfish, goosefish 65

Sharks, dogfish 65

(c) Parasites: animal; vegetable 66

Entozoa 66

Epizoa -- 66

(d) Epidemics 66

Mortality in the Gulf of Mexico 66

2. From man - ^- 66

(a) Obstructions (see above) 67

(b) Poisoning (refuse, &c.) 68

(c) Capture and incidental destruction 68

3. Natural causes or changes 68

(«) Volcauic eruptions 68

Hot water 68

Acid or poisonous emanations 68

Mud 68

(b) Storms 68

Mud and wind 68

Bay of Fundy -

Tides and currents 68

(c) Cold and heat 68

Auchor-ice - 69

Northers 70

Gulf of Mexico 70

4. Causes of accumulation of fish in fossil state 71

Monte Bolca 72

5. Epidemic or other diseases 72

F. Natural food 72

1. Vegetable 72

(a) Diatoms aud desmids 73

(b) Alga1
,
turtles, shells 73

(c) Sea plants 73

(d) Floating wood: Mangroves, posts, &c 73

Consumed by Teredo 73

Limnoria 73

Mollusks 73

Echini * .... 73

Grand Manan .. 73

2. Organic mud 74

Menhaden • - — - 74

Gizzard shad ;...*.... m.± ..<.* 74
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F. Natural food—Continued. Page.

3. Animal substances 75

(a) Dead 75

Carcasses and offal 75

By scavengers 75

Lobsters and other Crustacea 75

Sharks and other fish 75

(I)) Living 75

Eggs and embryos of fish 75

Extensive support of life in the sea 75

Adult fish 76

Invertebrates 70

Plant eating , 76

Protozoa (infusoria, sponges. ) 76

Radiates (holothuria, acalephae, &c. ) 76

Carnivorous 76

Mollusks 76

Principal food of ground fish 76

Squid : larva; of herring and mackerel 76

Salpa 76

Articulates 76

• Nereis, bluehsh, Fire Island crabs, thysanopoda. 76

Protozoa and radiates ._ 79

Jelly-fish and echinoidea 79

Mackerel 79

G. Reproduction 80

1. Fecundity 81

(a) Table of eggs 82

2. Character of eggs 83

(a) Free swimming 83

Mackerel 84

Plaice 84

(6) Adherent 84

3. Rate of growth of young 84

4. Peculiar habits or condition during spawning season 84

(a) Change of shape 84

Sea bass 84

(&) Change of color 84

5. Period of maturity 85

6. Duration of fertility
". 85

II.

—

Methods of Capture (Fisheries).

A. The fishing grounds 85

George's Bank 85

Brown's Bank 86

Jeffrey's Ledge 87

Cashe's Ledge 88

Jeffrey's Bank 88

German Bank 88

Marblehead Bank 89

Grand Manan Bank 89

Seal Island Ground „ 89

Roseway Bank 90

Le Have Bank 91

Le Have Ridges 91
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A. The fishing grounds—Continued. Page.

SainhroBank 92

Western Bank 92

The Gully 93

Bankquereau 94

Causo Bank 95

Misaine Bank 95

Artimou Bank 95

St. Pierre Bank 95

Green Bank 96

Grand Bank 97

Flemish Cap 98

Cod grounds in Bay of St. Lawrence 99

Magdalen Islands 100

Cape North 100

Greenland Banks 101

Mackerel Grounds 102

B. The fishery marine 103

1. Vessels 104

2. Boats 107

3. Crew
C. Apparatus of capture 108

1. Bow and arrow 108

2. Harpoon 109

3. Lance and spear 109

4. Hook and line 109

(a) Hand-line 109

(b) Long or trawl line 110

Antiquity Ill

Extent of modern use Ill

Introduction into America Ill

Construction and mode of using Ill
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America Ill

Bait employed Ill

Fish, fresh or salt - Ill
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C. Apparatus of captnre—Continued.
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F. Preservation of fish and bait— Continued. Page.
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THE SEA FISHERIES OF EASTERN NORTH AMERICA.

INTRODUCTORY.

Iii the present work I propose to give some account, as far as known,

of the more important fishes of the Eastern United States north of

Delaware Bay, together with an account of the methods by which they

are pursued, captured, and utilized, as also of their application, with

some statistical tables illustrating the results of the fisheries in the

region referred to. For the better elucidation of the subject, I also

propose to embrace a reference to corresponding fisheries in Europe
and other parts of the world, so far as these throw light upon the

American species.

A limitation of the subject to the region north of Delaware Bay is

made, partly in view of the fact that the fisheries of that region are

much more important in an economical point of view, and can be better

monographed at present, and partly because this is the portion of

Eastern North America which is embraced in the Washington treaty

and of which the information referred to is needed for the proper con-

sideration of the international, political, and economical treatment of

the subject.*

* In confining attention in the present article specially to the suhject of the fish-

eries of the region covered by the treaty of Washington, it is not to be supposed that

there are no productive fisheries on a large scale further south, the contrary being

quite the fact. No portion of the globe exceeds the Southern and Gulf coasts of the

United States in the number and variety of excellent food-fish, their waters teeming

with them throughout the year and permitting their capture, especially in the

cooler seasons, to almost any imaginable extent. A few hours' labor, either with
the line, the cast-net, the gill-net, or the seine, suffices to supply the fisherman with
food for days; and the introduction of the wholesale means of capture (pounds and
traps not yet attempted) will probably produce uo appreciable effect upon the sup-

ply.

Among the species which may be mentioned in this connection are the menhaden,
bluefish, and mullet, all of which yield important fisheries in North Carolina, Vir-

ginia, and farther south. The menhaden is taken in great numbers and salted in

barrels, being considered a very desirable article of food.

The bluefish spends several months on the Southern coast after leaving the North-

ern and Middle States, and is found of very great size—from 12 to 16 pounds. Dur-
ing the late autumn and early winter vast numbers of these are shipped to the

Northern markets, where they find a ready demand. I find a memorandum that on
the 20th of November, 1872, three thousand bluefish, averaging 12 pounds each, or

36,000 pounds altogether, were shipped from a single fishing station in North Carolina.

13
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It is much to be regretted that there is uo machinery employed in the

United States for securing the statistics of our fisheries, the example of

Canada and of European nations not having yet been adopted. The only

sources of knowledge at our command are the reports of the cod and

mackerel landed at American seaport towns, as made by the Statistical

Bureau of the Treasury Department, the reports of inspections of mack-

erel by the States of Maine, New Hampshire, and Massachusetts, and

other incidental mention of local yields, such as the annual production

at Gloucester, &c, as can be picked up.

Of all these fish, however, the mullet is perhaps the most important, as being taken

in larger quantities and occupying a greater number of persons in its manipulation.

The fish, however, are almost exclusively consumed in the South, a very few being

sent to Baltimore, Philadelphia, and New York. At present it may be considered as

even more of a staple than the shad and alewife, which have been diminished very

materially in later years; the supply of mullet, however, is apparently inexhausti-

ble, and if! repeated from year to year, though sometimes, owing to extreme weather

and other conditions, the product is less, the condition of the lower classes being af-

fected accordingly. Indeed, it may be said to occupy the same position that the

mackerel does in the North ; and the increasing yield of this fishery has undoubtedly

had much to do with the reduced demand for the mackerel. Although as a fresh fish

it may be considered as inferior to the best quality of mackerel, it is by most persons

considered superior to it when salted. At CapeHatteras the mullet iishery is said to

begin about the middle of July ; about Fort Macon in September, and later further

south, continuing for from one to two months at each station. The fish then come in

from the sea for the purpose of spawning and enter the fresh water, being similar in

this respect to the shad and alewife, although not apparently penetrating any con-

siderable distance from the mouth. Like the herring and cod, they appear to spawn

on a falling temperature, or when the waters have acquired a certain minimum.

There is but little system adopted in the fishery, several individuals combining for a

particular occasion and selecting one of their number as chief. The outfit consists

simply of two or three six-oared boats, a seine from 75 to 100 yards long, several split-

tin"' tables, some barrels, and salt. The fish are split and cleaned, but without re-

moval of the head, and are slashed in the thickest side for the better penetration of

the salt. Tho fish are all fat and plump, and are graded by size and not by quality.

The lower grades are worth from $4 to $5 a barrel ; the higher sometimes bring from

$8 to $10. Not more than from seventy to a hundred can be packed in a barrel. As

many as five hundred barrels of mullets are taken sometimes at a single haul. The

entire catch at Fort Macou alone is estimated by Dr. Yarrow at 12,000 barrels. The

catch of a single county of North Carolina, Carteret, is given at 70,000 barrels. A
lar"-e portion of the fish are bartered in the seaboard counties for agricultural prod-

ucts 2 barrels being usually considered equivalent to 15 bushels of corn. They are

sent by the railway lines all through the interior of the State, where they meet with

great demand. Mullet roes are also considered a very great delicacy ; a portion of

them are pickled aud the others slightly salted and smoked. They usually bring from

25 to 40 cents a dozen.

With an increased demand and improved methods of capture aud preparation,

there is no reason why the yield of the mullet Iishery should not be fully equaled in

hulk and value to that of tho mackerel, as the fish itself is in countless abundance

and found for many hundreds of miles along the coast.

Dr. H. C. Yarrow, U. S. A., from whose manuscript notes I have obtained the facts

referred to above, states that two-thirds of the entire population of the coast of North

Carolina is employed in this fishery.
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Canada, on the other hand, has a special department of the fisheries,

organized for obtaining the necessary data, and from which we can

learn with great precision the number of vessels and boats, their ton-

nage, the men employed, with the yield of the diiferent kinds of fishing,

in all the districts of the several provinces constituting the Dominion.

The statistics of Newfoundland, which does not belong to the confeder-

ation, are scarcely more valuable or reliable than those of the United

States. It is much to be hoped that both countries will, in time,

initiate and carry on a system more like that of Canada, from which,

year by year, tabulated and final results may be obtained.

Having been requested by the Secretary of State to proceed to Hali-

fax and be present daring the International Fishery Convention, I have

been enabled, from the testimony adduced in regard to American fish

and fisheries, and still more by personal inquiries of the witnesses, to

obtain a great deal of information of much value, a portion of which
will be embodied in the present report, and the remainder in an exten-

sion of the subject hereafter.*

The greater portion of the statistics employed in the present report

is the result of special correspondence, initiated and maintained with

*The treaty of Washington, made by the joint high commission in 1871, provided

that nearly all the restrictions to the unimpeded use of the fisheries by the Americana
on the shores of the British provinces on the Atlantic coast, and by the subjects of

these provinces in American waters as far south as the parallel of 39°, or Cape May,
should be mutually conceded, and either party was to have the privilege of exporting

fish other thau the products of the Great Lakes to the other country free of duty ; and
that a commission should meet at Halifax, to consist of a commissioner and agent for

each side, to determine what the commercial value respectively of these concessions

amounted to, and if it were found that the privileges granted to the Americans were
greater than those .secured by the same treaty to the Dominion, a money value should

be estimated for a twelve years' period and paid by the United States. It was not

supposed at the time that the balance might be on the other side.

This convention was organized in obedience to the provisions of the treaty at Hali.

fax on the 15th of June, aud was represented by Hon. E. H. Kellogg on the part of the

United States, and Sir Alexander T. Gait on the part of Great Britain, the third com-
missioner, in accordance with the provision of the treaty, being Mr. Maurice Delfosse,

the minister from Belgium to the United States. Mr. Dwight Foster, of Boston, was
the agent for the American cause, and Mr. F. C. Ford, of London, for the British. Mr.
J. H. G. Bergne, of the foreign office, London, was chosen as secretary of the joint

convention.

Subsequently the selection of counsel was authorized to assist the agents in their

labors, those for the United States being Mr. Richard H. Dana, Jr., of Boston, aud Mr.
William H. Trescot, of Washington ; the British counsel beiug one for each province,

namely: Mr. Joseph Doutre, for Canada; Mr. S. R. Thomson, for New Brunswick;
Mr. Wetherbe, for Nova Scotia ; Mr. Davies, for Prince Edward Island ; and Mr. White-
way, for Newfoundland.

It is not my province to refer to the history and results of this convention except-
ing so far as relates to the testimony available for the objects of the present report

.

Suffice it to say that a vast body of testimony was taken on both sides, much of it

contradictory, but leaving a residuum of well-established fact, and that this was
supplemented by personal inquiries and special conference with the most intelligent

witnesses.
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different parts of the country for the purpose, being partly the result of

answers to a series of questions issued in printed circulars prepared for

the purpose.

The reports of the Massachusetts commissioners of inland hsheries

have furnished much valuable information, as well as the report of the

commissioner of Maine.

Colonel Lyman, one of the Massachusetts commissioners, has also

supplied some manuscript records of the weirs and pounds of Massa-

chusetts, which have contributed greatly in making up these statistical

tables. Especially important, too, have been communications from

Capt. N. E. Atwood, of Provincetown
; Capt. Prince Crowell, of East

Dennis ; Vinal N. Edwards, of Wood's Holl ; Mr. Samuel Powel, of

Newport, R. I. ; Capt. Benj. Ashby, jr., of Noank, Conn.; Captain

Hurlbut, of Gloucester ; Captain Pabson, collector of the port of Glou-

cester, aud others hereafter enumerated.

To Mr. G. Brown Goode, assistant of the U. S. Fish Commission, I

am indebted for very important service in collecting information and
preparation of statistical tables, nearly all of which have been made up
by him for the purpose. The primary divisions into which an article

like the present will naturally fall are as follows :

I. The natural history or biology.—This considers the fishes and cer-

tain other marine animals as they occur in nature, and without partic-

ular reference to their relations to man, except incidentally, or as

they existed in North America before its occupation by the white man.

Under this head will be included, first, an account of the individual

habits and general history of each species included in my subject, and

next a general view of our marine fishes as a whole; e. g., their physi-

cal and mutual relationships; their migrations and movements ; their

abundance ; their food ; their diseases and fatalities ; and finally, their

reproduction and growth.

II. Methods of capture.—After consideration of the inhabitants of the

sea, without any special relation to man, we naturally proceed to the

history of the various methods by which they are pursued and captured;

this involving the subject of fishing grounds, boats and vessels, men,

the apparatus of capture, bait, manner of fishing, packing on shipboard,

and disposition of offal. Results of the fisheries and their statistics

will naturally fall under this head.

III. Utilization of the products of the fisheries.—As food, clothing,

medicine, fertilizers, industrial applications, etc., or whatever applica-

tions are made of the fish after they have been caught. The general

statistics of fishery products may come under this head.

IV. Maintenance and improvement of the fisheries.—This subject nat-

urally follows those preceding, and does not usually come up for con-

sideration among communities until real or imaginary scarcity or diffi-

culties of capture, etc., begin to press upon their members.
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V. General political considerations.—Under this head are included the

subject of the fisheries in relation to the State, bounties, inspection, in-

ternational relations, &c.

I propose to consider the subject of the fish and fisheries of Eastern
North America substantially as given above, although I shall not be
able to follow the various subdivisions in equal detail, indeed omitting

some of them entirely for the present. So much yet remains to be
known in regard to many of the topics enumerated that I can only

hope that the meagerness and incompleteness of what I may say of

them will call attention to the fact and secure the co operation of others

in a future more reliable rendering of the whole subject.

GENERAL CONSIDERATIONS IN REGARD TO THE SPECIAL IMPOR-
TANCE AND VALUE OF THE SEA FISHERIES.

It may be safely stated that as a source of animal food to man the

sea is the great fountain head, and that without this resource the sup-

ply of such food would be comparatively limited and far inferior to the

demand of the various populations of the globe.

In the much greater proportion of ocean to land this reservoir of food

is practically inexhaustible, and not only do the people living near its

shores find a daily supply for consumption in a fresh state, but by
proper methods of preparation and preservation the product of the sea

can be fitted for long-continued keeping and for transportation to dis-

tant markets, where fishing is difficult, or into the interior, where it is

impracticable. It is not a little remarkable that abundant as is the

supply of fish in the warmer portions of the world it is impossible to

preserve them there, and consequently, in Catholic countries especially,

where the consumption of fish on certain days is a necessity, the colder

countries of the North are drawn upon to furnish cod, haddock, hake,

herring, etc., to their own great profit. It is difficult to make a calcu-

lation as to the comparative amount of animal food derived from the

ocean and the land, but it is stated (Report of the British Sea Fisher-

ies, 1806, I, p. xvi) that the weight of trawled fish supplied to the Lon-

don market amounts to 300 tons daily, and is nearly equal to the total

amount of beef, and that the price paid to the fishermen for this food is

only one eighth of that paid to the first producer of the beef. It is also

a gratifying and important consideration that the sources of food in the

sea are very far from being all made use of, and that while in regard to

the best known and most highly appreciated fish improved methods are

constantly being devised for successfully increasing the amount of the

catch at less expense, there are avast number of sea animals which,

while highly prized iu some portions of the world, and really of supe-

rior excellence and wholesomeness as food, are despised elsewhere. In

time, however, such prejudices will be overcome and the various spe-

cies referred to fully appreciated.

S. Mis. 90 2
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Numerous illustrations of the propositions here enunciated will be

found in the portions of the present article devoted to the considera-

tion of particular kinds of fish found in American waters. There is

practically no difficulty in even a dense population finding its subsist-

ence in the sea, both as regards the food necessary for daily consump-

tion and for the means of securing either necessities or luxuries by

means of a trade in the same commodity, this fish supply being furnished

and maintained without the necessity of any previous cultivation or

care, nature providing for the successions of the crop, and leaving it

ouly to man to gather its full perfection. A spear, the bow and arrow,

a hook and line, a boat, even of the simplest and most primitive char-

acter, possibly even a floating log, will answer the necessary purpose;

while the more extended investments of nets, weirs, and pounds, vessels

for going a considerable distance to sea or even sailing to distant

waters, are generally within the reach of (he successful fisherman or a

combination of several of them.

The case is very different on the land, where only a nomadic people

can derive support from the wild game or fowl, and this scarcely more

than sufficient for daily food and clothing, leaving but little for sale or

export. As the population increases, this food becomes scarce and is

either exterminated or driven away, so that it offers but a scanty pro-

vision for the sustaining of life. It is then necessary to resort to the

arts of the agriculturist ; the laud must be cleared and tilled, the seed

sown, and a harvest obtained, sometimes after many months of waiting,

and with a chance, unfortunately too often realized, of a partial or total

destruction of the whole by storm, rain, hail, drought, blight, or destruc-

tive insects. Even at best, too, only a small margin of annual profit is

left after the interest on the investment and other deductions are made
from the proceeds ; and although the farmer who controls a large

body of land and works it by labor-saving machinery, or can gather in

a large aggregate of the small proceeds of individual laborers, may ac-

quire a competence and even wealth in time, yet comparing the profits

of a laborer who has but a small tract of land at his command with

those of the fisherman who has the sea for many miles under his con-

trol, we shall find the actual results to be very different in the two cases.

Fishing, as an occupation, in fresh waters, is much less remunerative

than the same business prosecuted in the sea, as by the limitation of area

the supply becomes sooner exhausted, and is under the influence of cli-

matic and physical conditions and the direct agencies of man. So far

as the rivers are concerned, it is only where they are in connection with

large interior lakes, which take the place to them of oceans, that the

most favorable conditions for the fresh-water fisheries are to be met

with; and the great lakes themselves, such as those along the northern

border of the United States, by their vast extent and great depth, are

really, for all practical purposes, simply oceans, and furnish trout, white-

fish, sturgeon, and other species in enormous numbers. Even here,
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however, the possibility of the exhaustion of tbe fisheries is to be con-

sidered and remedies applied in the way of protection, artificial propa-

gation, &c.

I do not refer in this to the proceeds of rivers connected with the

ocean and supplied with anadromous fish, such as salmon, shad, ale-

wives, &c. These are simply pathways for certain forms of sea fish,

which enter them for the purpose of spawning and return to the sea

again, thus coming within most convenient reach of human energy in

their capture.

Apart from the illustrations already presented of such fisheries in the

United States
;
I may refer to the fisheries of the Volga, which is con-

nected with the Caspian Sea. Here, according to Von der Schultz, an

enormous number of pounds are annually captured.

For the artificial culture of fish in fresh water it is probable that the

carp and tench are most profitable, as furnishing the greatest yield in

pounds, and even in values, for a given outlay; and as these are herbiv-

orous fish, thriving in waters not suited to most other species, there is

reason to anticipate that a great advantage will result to the United

States from the measures now in progress by the U. S. Fish Commission

to multiply them, especially as the climate and waters of this country

appear eminently adapted to their condition.

The agency of the sea fisheries is also of importance to the welfare

of a nation otherwise than merely in the actual yield of food obtained,

or of other articles of necessity or luxury. The influence of a sea-fish-

ing life in rendering men bold, self-reliant, hardy adventurers is well

known, and the infusion into the general population of such an element

is of great importance. The pursuit of sea-fishing has an important

and very valuable influence in training men for a sea-faring life gener-

ally, there being but little practical difference between the fitting out

of a vessel for a distant sea fishery and taking the same or another ves-

sel for an extended voyage to various points of the globe in the inter,

est of commerce. It is from the hardy population of the fishermen that

the merchant marine derives essentially its material, while the armed

vessels of governments depend more indirectly upon the same source

for manning their ships. It is for this reason that in all maritime na-

tions the fishing population is looked to as a source of strength and

protection, supplying, as it does, an element absolutely necessary to

the well-being of the country, and in many instances bounties and priv-

ileges have been extended to increase the inducements to enter upon
and prosecute the sea-fisheries. The life of the fisherman is, of course,

not one of ease; he is exposed to dangers and hardships which to' a

landsman would appear appalling, but which are taken by the fisher-

man in the regular way of his duty. There is, however, no class ot

community more liable to peril than the fishermen, their dangers being

proportioned in a great degree to their enterprise. Of the fishing pop-

ulation of the United States, that of Cape Ann may be considered as

eminently typical of the bold and resolute sailor, and every year the
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Cape has reason to deplore a large loss of life and property especially

as the result of winter-fishing on the George's Bank not inaptly termed

the "Gloucester grave-yard."

Proctor's "Fisherman's Memorial and Record Book " gives the names

of 1,252 men and 280 vessels lost in the fisheries from the port of Glou-

cester between the years 1830 and 1873, or during a period of nearly

half a century. It is estimated that ten women and twenty children

are annually deprived of husband and father by this service, the actual

losses averaging twenty-eight lives and six vessels annually. The

total amount of property lost in the period mentioned was $1,145,500.

For the better illustration of the present article it would be desirable

to present a statement of the product and values of the fisheries of

the several maritime nations, so as to show the aggregate ; and if relia-

ble data wrere available for this purpose the result would be an amaz-

ing one. Unfortunately, the statistics of most nations are so inaccu-

rate or incomplete as to render such a comparison entirely impossi-

ble. We have, however, in an important report from Mr. Richard D.

Cutts, " The Fisheries and Fishermen of the North Pacific, and the

Commerce in the Products of the Sea, Washington, 1872," a table of the

products of certain portions of the fisheries of fifteen countries in the

year 18G5. They are as follows :

Codfish $20,730,249

Herring 17,685,408

Whale oil 0,057,967

Mackerel 4,689,687

Sardines 2,600,000

Cod-liver oil 3,419,896

Seal oil 757,838

Pilchards 375,000

Total 59,606,218

This, however, is merely a suggestion, and is probably far below the

aggregate of that year, aud much less than that at the present time.

The general facts in regard to these subjects may perhaps be best

appreciated by some particular statistics in regard to certain countries,

especially Norway, for which I give the figures for 1806.

Total product of Norwegian fisheries.

The following statistics of the average product of the Norwegian fish-

eries is given by Baars in I860 (Les Peches de la Norwege, p. 58)

:

Winter herring, 600,000 barrels, at 18 francs $2,400,000

Summer herring, 220,000 barrels, at 20 francs 800, 000

Salted fish, 22,000,000 kilograms, at 40 francs per 100 kilograms 1, 760, 000

Dried fish, 12,000,000 kilograms, at 35 francs per 100 kilograms 850, 000

Pickled fisb , 60,000 barrels, at 20 francs 250, 000

Cod-liver oil, 60,000 barrels, at 90 francs 1, 080, 000

Cod roes, 35,000 barrels, at 50 francs 350,000

Lobsters, 2,000,000, at 6 cents each 120,000

Fish guano, 350,000 kilograms, at 30 francs 5, 100, 000

Total - 12,710,000



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 21

According to Scbultz (Eep. U. S. F. 0.), the annual catch of fish in

the Caspian Sea and its tributaries amounts to 68,000,000 pounds, worth

about $10,500,000.

The subject of the yield of the fisheries of the United States and the

Dominion of Canada is of more special interest in the present report.

So far as Cauada is concerned an excellent system of supervision by the

Government enables us to gather, with more or less accuracy, the re-

turns as to the number of vessels, of men, and the general yield for

the different classes of objects in the various portions of the Dominion

;

and which, although these returns are probably considerably below the

actual figures, still answer a useful purpose as a basis for comparison

and for obtaining a general average.

^Newfoundland, which is not a part of the Dominion, has unfort-

unately no corresponding record to which reference may be made. The
case is equally unsatisfactory in the United States. Here the General

Government does not pretend to exercise any supervision in the collection

of statistics of the sea fisheries, with the exception of such as are con-

ducted by a certain class of vessels, occupied in foreign waters.. Of
the great local business of fishing, either by means of small boats that

go out to a short distance from the land or the larger coasting vessels,

we have no reliable data. It is true that certain States, especially

Maine, Kew Hampshire, and Massachusetts, provide for the inspection

of pickled fish, which is branded according to the several degrees of

excellence ; and this furnishes us, as far as that class of products is

concerned, with tolerably reliable information. Other products, how-

ever, are unrecorded, and only an approximation to the amount can be

made. The State of Massachusetts has, however, lately undertaken to

secure reliable facts under this head, and the commissioners of inland

fisheries have been empowered to require, under suitable penalties, an

annual return of the yield of every weir, pound, and gill-net on the

coast.

While it is probable that the supply of fish on the outer banks and
in the deep sea, away from the immediate coast, is as great as that of

former years, a lamentable falling off is to be appreciated in the capture

of anadromous fish, such as the shad, salmon, and the alewife, as well as

of many species belonging immediately to the coast, such as the striped

bass, the scup, and other fish.

Fortunately, it is believed they are capable of remedy by proper leg-

islation and protection, artificial propagation, etc., and that we may look

forward in the distant future to a very considerable return to the for-

mer very desirable state and condition of the fisheries.

In proof of the abundance formerly existing I will only refer to the

chapter under that head in the first report of the United States Fish

Commission, in which the quotations are supplied from early historical

records, extending back to the first peopling of the country by the whites.

The capture of thousands of striped bass by means of nets stretched
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across the mouths of tidal rivers, the schools of scup so thick that the>

crowded each other out of the water in their passage, single hauls of

from three to five thousand shad, and of from one to nine hundred thou-

sand alewives with the small nets used at that time, the taking of a hun-

dred sturgeon with the hook and line in a day, and other similar facts

all going to prove the general statement. A fisherman could, in a few

hours and within a short distance from his home, fill his boat with cod,

haddock, halibut, and other valuable species, and could take hundreds

of pounds where now from one to ten would be considered a satisfac-

tory return under the same circumstances.

As already stated, however, we may look forward, if not to the for-

mer state of things, yet to a great improvement on the present condi-

tion, and to this the efforts of State governments as well as of the Gen-

eral Government aud of the Dominion of- Canada are being directed

with the utmost zeal, seconded by a growing public sentiment.

It may be remarked that the number of shad and herring (alewives)

barreled on the Potomac Eiver as the result of six months' fishing is

equal to the entire yield of the Scottish fisheries for the entire year of

1873/one of their most successful years.

In an appendix to the Documents and Proceedings of the Halifax

Commission, pp. 33G0 et seq., prepared by Mr. Goode, will be found a

statement, as approximately accurate as possible, of the yield of the

shore fisheries returned in the year 1870, with partial returns for 1877.

These, it will be understood, are entirely the results of the inshore

fisheries, with scarcely an exception, the capture being made by pounds,

traps, or gill-nets, set either on or close in shore, or by line-fishing from

open boats, also close to the land.

I have also compiled a table of the sea fisheries of Canada for the

year 1876, rearranging the tables of the report of the minister of marine

aud fisheries, so as to show what are purely sea fisheries, what are fresh

water, and what are incidental products. In preparing this table I

have converted the estimates of the weight of dry, smoked, and pickled

fish into their estimated weight when fresh, so as to supply a more

ready comparison. It is extremely difficult to obtain any e.stimate of

the yield of the distant fisheries, prosecuted in vessels aud from the

ports of the United States. The report of the Washington Bureau of

Statistics for the fiscal year ending June 30, 1877, enumerates

:

rounds.

Codfish 71,1373,900

Mackerel 30,542,500

Herring 22,328,700

Other fish : 11,503,540

Fresh fish, not cured 99,077,911

A second column gives the estimated weight of these fish when fresh,

and is obtained in making up the table of Canadian statistics by mul-

tiplying the weight of the codfish by three; and adding one-fifth, or 20
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per cent., to the weights of> the herring and mackerel. We have thus
'

an aggregate which we are sure is very far below the proper figures.

Within the last two years a very great increase in the demand for

fish fresh from the sea has sprung up in the United States, most por-

tions of the interior being now regularly supplied. To this end the

improved methods of preservation and transportation have greatly con-

duced. The use of ice in its various applications,* the employment of

refrigerating chests and refrigerator steamboats and cars and other de-

vices, permits the transportation of fish many miles in a brief space of

time. During the present year salmon have been loaded in cars on the

Eestigouche Eiver and delivered in New York in thirty hours. The
fish are packed in boxes with snow and placed in a refrigerator car

supplied with a quantity of ice, so that on arriving in New York the

snow is generally entirely unmelted. Fish are packed in chests in Florida

and delivered in New York by steamer in the same manner. Fish

taken in pounds or gill-nets or with lines along the coast are concen-

trated at shipping points and forwarded by rail or in smacks, properly

iced. They are then repacked and sent by various lines of conveyance

to their distant markets.

Such is now the method and system adopted in this business that it

becomes very difficult to obtain fresh fish in seaport towns, the ma-
chinery of collecting and transporting being so arranged as to prevent,

to a very great extent, the diversion of any portion of the stock to the

local consumption. Indeed, it is not at all uncommon for fish to be
sent directly away from a village on or near the coast to New York or

Boston in a general shipment to market, and afterwards returned to

its starting point for consumption. One supposed evidence of an
increasing scarcity of fish is the increase in price at such stations.

This is, however, a fallacious argument, as the market is regulated by
the rates obtainable in the centers of supply rather than elsewhere,

and the local prices necessarily must correspond. The proprietor of a
weir or pound generally has his entire catch pre-engaged to the whole-
sale dealer in New York or Boston, and he cannot keep his accounts
satisfactorily if he permits any portion to be diverted by the way.
Formerly, before the introduction of the use of ice and the improved
system of transportation, whenever a great catch of fish was made, the
principal market would be found at a point on or near the landing, the
fish being taken in wagons and peddled in the interior, but always over
a limited area, the result being that prices were usually or frequently

very low, and not remunerative, in cases of a glut in the market. It

is to the interest of fishermen, of course, that there should.be no danger
of such a glut, and that all the catch be disposed at a fair price.

* In 1874 there were 25,000 tons of ice brought from Norway to Hull, for the pres-
ervation of fish taken by .trawl nets.
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I.—NATURAL HISTORY.

GENERAL CONSIDERATIONS IN REGARD TO THE SPECIES OP POOD-

PISHES OF THE EASTERN COAST OF THE UNITED STATES AND OF THE
DOMINION OF CANADA.

The peculiar difficulties of investigatiug the natural history and gen-

eral character of the inhabitants of the sea, excepting so far as they can

be observed in aquaria, have tended very greatly to prevent the acquisi-

tion of satisfactory information in relation to their habits and charac-

teristics ; and it is therefore not surprising that our knowledge of this

portion of the animal kingdom is far inferior to that of species belong-

ing to the land. This proposition applies almost equally to the fish of

all countries, there being very few species, .even on the coast of Europe,

the biology of which has been worked out in a satisfactory manner. Of
a few species we know more than we do of others, especially of the sal-

mon, several kinds of herring, and the cod. All these, as constituting

an important source of wealth, have been investigated by scientific

commissions, organized by Governments, and embracing men trained to

research, and competent to do the work assigned them.

With an enlightened appreciation ofthe importance of this subject, the

Norwegian Government has, for a number of years, employed some of

its best naturalists, such as Professor Sars, Prof. A. Bceck, Mr. Robert

Collett, and others, in these inquiries, providing them with all the neces-

sary facilities. The inherent difficulties in the way will be readily appre-

ciated, in view of the fact that even under such circumstances the inves-

tigators have not succeeded as yet in entirely working out the problems

submitted to them for solution, but year by year further discoveries

have been made, the sum of which constitutes the most if not the only

reliable data at the service of inquirers elsewhere.

In view of these considerations, therefore, I trust that I shall be ex-

cused, if the accounts I give of the present state of our well-established

knowledge of the habits and distribution of the American sea fish be

more or less meager, especially as the limitation of the present report

will forbid going into very minute detail. By distributing questions,

as is now being done to a considerable extent, to the most intelligent

observers throughout the country, and submitting particular questions

and inquiries, and then by collating the results, it is hoped that a large

body of facts will shortly be available.

The fishes of any region may be considered either in a purely zoolog-

ical point of view, or as they would be treated in a natural history mon-

ograph, or in their relations to particular industries or to some special

relation they may have to the land or water. For the purposes I have

in view the subject of the biology or natural history of our fishes may be

treated under the following heads

:

A. A systematic list of the species embraced in the subject, includ-

ing also the fishes and marine invertebrates serving as food and bait.



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 25

B. Biographical notices of the most important species. After treat-

ing them separately they may be considered collectively, or at least by

groups of species.

C. The relationships of fishes in general to each other and to the

shores and sea-bottom, as also to physical condition, their migration and

movements, and the influence of men upon the same.

D. Their numbers and abuudance formerly and at the present time.

E. Their fatalities, diseases, and destruction by natural causes and
other than by ordinary human agency (which belong to the subject of

the fisheries).

F. Their food, animal and vegetable.

G. Their reproduction, including their fecundity, their habits during

that season, their rate of growth, and their conditions of maturity.

A.

—

List of the principal food and bait marine fishes of the
eastern united states and british provinces.*

1. Principal food and bait fishes.

LOPHIID^.

1. Lopliius piscatorius (Linu.j. Goosefish; Monkfisk; Molligut.

Nova Scotia and Chesapeake.

PLEURONECTIDJE.

2. Pseudopleuronectes americanus (Walb.) Gill. Common Flounder;

Winter Flounder ; Mud Dab (Massachusetts Bay) ; Sole (New York).

Nova Scotia to Cape Hatteras.

3. Limandaferruginea (Storer) Goode & Bean. Busty Dab; Sand Dab
(Maine).

Nova Scotia to Long Island.

4. Glyptocephalus cynoglossus (Linn.) Gill. Pole Flounder.

North Atlantic, south to Block Island.

5. Pomatopsetta dentata (Storer) Gill. Smooth Plaice ; Smooth-back.

Massachusetts to Maine.

0. Hippoglossoides platessoides (Fabr.) Gill. Arctic Dab.
Polar regions to Cape Cod.

7. Pseudorhombus dentatus (Linn.) Giinther. Common Flounder.

Cape Ann to Brazil.

8. Hippoglossus vulgaris (Fleming). Halibut.

Greenland and Newfoundland to Cape Hatteras.

9. Platysomatichthys hippoglossoides (Walb.) Goode & Bean. Green-
land Turbot.

Greenland to Eastern Banks.

* This list is intended to present the principal species of food and bait fishes found
north of the Delaware or the thirty-ninth degree of latitude.
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GADIDJE.

10. Pollachius carbonarius (Liun.) Bon. Pollock : Coal-fish (England).

Greenland to Cape Hatteras.

11. Gadus morrhua Linn. Common Codfish; Sarandlik and Sarand-

lisksoak (Greenland).

Polar regions to Cape Hatteras.

12. Microgadus tomcodus (Walb.) Gill. Tomeod; Frost-fish.

Newfoundland to Cape Hatteras.

13. Mclanogranimus ceglefinus (Liun.) Gill. Haddock.

Newfoundland to Cape Hatteras.

14. Phycis chuss (Walb.) Gill. Codling (New York) ; Old English Hake;
Squirrel Hake (Massachusetts) ; Ling; Chuss (formerly at New York);

Codling (Newport) ; Fork-beard (England).

Newfoundland to ®ape Hatteras.

15. Phycis tenuis (Mitch.) DeKay. Codling (New York) ; White Hake
(Massachusetts) ; Squirrel Hake (Maine).

Newfoundland to Cape Hatteras.

16. Brosmhis brosme ^Midler) White (d. ® s.) disk (Massachusetts);

Torsk or Tusk.

North Atlantic, south to Cape Cod.

MERLUCIID.E.

17. Merlucius bilinearis (Mitch.) Gill. American Hake; Silver Hake
(Maine); Whiting (Massachusetts); Stock-fish.

Nova Scotia to Cape Hatteras.

SCORPiENID^.

18. Sebastes marinus; Linn. (d. <a) s.). Norway Haddock ; Hemdurgan;
Red • fish ; Bream (Maine) ; Rose-fish; Snapper (Massachusetts Bay,

Storer) ; Red Sea-perch (New York) ; Red Perch (Eastport).

Polar regions to Block Island.

LABRID^E.

10. Tautoga onitis (Linn.) Gthr. Black-fish; Tautog.

Bay of Fundy to South Carolina ; New York.

20. Tautogoiabrus adspersus (Walbaum) Gill. Burgall or Bergall (New-

York)
; dinner or Conner ; Chogset (New England) ; Bluefish or Bine

Perch.

Newfoundland to Cape Hatteras.
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XJPHIlDvE.

22. Xiphias gladius Linn. Common Swordfisli.

Nova Scotia to West Indies.

23. Tetrapturus albidus Poey. Billfish
; Spearfish.

Cape Cod to West Indies.

24. HistiopJiorus amcricanus Lac. Sailfisli.

Cape Cod to West ladies.

SCOMBRID^E.

25. Scomber seombrus Linn. Mackerel; Wawwhnnne-kesuog (Narra-

gansett Indians, Trumbull); Caballa (Cuba).

Greenland to Cape Hatteras.

26. Scomber grex Mitchell (= S. pneumatopliorus De la Roche). Cbub
Mackerel.

Nova Scotia to Cape Hatteras.

27. Sarda mediterranea (Scbn.) Jordan. Bonito; Skip-jack (Boston

market).

Cape Cod to Florida.

28. Oreynus thynnus (Linn.) Goode (d. <a) s.). Ilorse- mackerel (Massa-

chusetts, &e.) ; Albicore (Rhode Island) ; American Tunny.

Newfoundland to Florida.

29. Oreynus alliteratus (Raf.) Gill. Little Tunny ; Albicore; Alliterato;

(Naples) ; Mackerel (Bermuda).

Pelagic, occasional on coast (found in large numbers at Wood's Holl,

Mass., August, 1871).

30. Scombcromorus maculatus (Mitch.) Jordan. Spanish Mackerel;

Spotted Mackerel ; Bay Mackerel (rare in Massachusetts Bay).

Cape Cod to Florida.

31. Scomberomor us regalis (Bloch) Jordan. Cero ; Black spotted Span-

ish Mackerel; King-fish.

Cape Cod to Florida. •

CARANGIDyE.

32. Carangus hippos (Linn.) Gill. Horse-crevalle ; Jiguagua (Cuba).

Cape Cod to Florida.

33. Trachynotus carolinus (Liun.) Gill. Pompano (Southern coast);

Cavalle" or Crevalle (South Carolina); Pompynose (New Orleans).

Cape Cod to Florida.

34. Trachynotus ovatus (Linn.) Gthr. Short Pompano.
Cape Cod southward.

STROMATEIDJE.

35. Porortk/tus triacanthus (Peck) Gill. Harvest-fish (New Jersey);,

Butter-fish (Massachusetts) ; Dollar-fish (Maine).

Maine to ('ape Hatteras.
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SCI^ENID^E.

36. Gynoscion caroUnensis (Cuv. & Val.) Gill. Salmon-trout; Spotted

Sea-trout (South coast) ; Spotted Silversides (Scott).

Cape Hatteras to Florida.

37. Gynoscion regalis (Blocli) Gill. Squeteague or Squit (New England)

;

Shecutts or Checatts (Mohegan Indians) ; Chickwick (Connecticut) •

Weakfish (New York) ; Bluefish (Beesley's Point, New Jersey); Trout

(Southern coast) ; Salt-water Trout ; Gray Trout (Southern coast).

Cape Cod to Florida.

38. Pbgonias chromis Lacepede. Drum.
Cape Cod to Florida.

39. Liostomus obliquus (Mitch.) DeKay. Lafayette (New York) ; Goody
(Cape May) ; Chub (Norfolk) ; Roach (Northampton County, Vir-

ginia).

Cape Cod to Florida.

40. Scicenops ocellatus (Linn.) Gill. Bass; Red Bass; Sea Bass; Spotted

Bass (South Carolina) ; Redfish (Gulf of Mexico).

Cape Cod to Florida.

41. Menticirrus nebulosus (Mitch.) Gill. Kingfish; Whiting; Hake (New
Jersey) ; Barb (New Jersey).

Cape Cod to Florida.

42. Micropogon undulatus (Linn.) Cuv. & Val. Croaker; Verrugato

(Cuba).

SPARID^E.

43. Archojsargus pfobatocephalus (Walb.) Gill. Skeepshead.

Cape Cod to Florida.

44. Stenotomus argyrops (Linn.) Gill. Scup (Vineyard Sound) ; Scup.

paug; Porgy (New York); Bream (Rhode Island, formerly); Fair-

maid (East shore of Virginia).

Cape Cod to Florida.

PRISTIPOMATIDJ2.

45. Hcemulon areuatum Cuv. & Val. Grunt.

South Atlantic coast of United States.

SERRANID^E.

46. Gentropristis atrarius (Linn.) Barn. Black Sea Bass ; Sea Bass
(New York); Black Perch (Mass.); Black Bass; Blackfish (New
Jersey); Blueflsh (Newport); Black-harry; Hannahills (New York,

DeKay); Black-will (Eastern shore of Virginia).

Cape Cod to Florida.
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LABRAOID^E.

47. Roccus lineatus (Bl. Schn.) Gill. Striped Bass (Eastern States);

Bockfish (Pennsylvania, &c); Missuckeke-kequock (Narragausett

Indians).

Nova Scotia to Florida.

48. Morone americana (Guielin) Gill. White Perch.

Nova Scotia to Florida.

EPIIIPPIID^E.

49. jEpMppus fdber (Cuv.). Moonfisk ; Angel-fish (South Carolina);

Three-banded Sheepshead; Three-tailed Porgy; Porgy (Chesapeake

Bay).

Cape Cod to Florida.

LOBOTID^E.

50. Lobotes surinamensis Cuv. Flasher (New York market).

Cape Cod to Florida.

POMATOMID^.

51. Pomatomus saltatrix (Liun.) Gill. Bluefish (New York and New
England, except Rhode Island) ; Horse-mackerel (Newport and Bees-

ley's Point, N. J.) ; Skip-jack (North Caroliua) ; Green-fish (Vir-

ginia, DeKay) ; Tailor (Maryland and Virginia) ; Whitefisk and

Snap-mackerel (young).

•

ELACATID^E.

,jL'. Elacate canadus (Linn.) Gill. Crab-eater.

Cape Cod to West Indies.

AMMODYTIDJE.

D.'i. Ammodytes americanus DeKay. Sand-launce; Sand-eel (New Eng-
land).

Newfoundland to Cape Hatteras.

MUGILID^E.

54. Mugil dlbula Linn. Striped mullet.

Cape Cod to Florida.

55. Mugil brasiUensis Agassiz. White mullet.

ATHERINID^E.

5G. Chirostoma notata (Mitch.) Gill. Silver sides; Friar (New England),

Maine to Florida.
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BELONTD.E.

57. Belone longirostris (Mitch.) Gill. Silver gar; Bill-fish.

Cape Cod to Florida.

SCOMBERESOCIDJ3.

58. Scomberesox saurus (Walb.) Fleming. Skipper; Saury; Skip-jack.

Nova Scotia to Florida.

CYPRINODONTID^E.

59. Cyprinodon variegatus Lac.

Cape Cod to Florida.

MICROSTOMIDvE.

60. Mallotus villosus (Miiller) Cuv. Capelin.

Polar regions to Nova Scotia.

61. Osmerus mordax (Mitch.) Gill. Smell.

Nova Scotia to Cape Hatteras.

SALMONID^E.

62. Salmo salar (Linn.) Giinther. Salmon ; Misbquammauquock (Nar-

ragansett Indians).

Polar regions to Cape Cod.

ELOPID^E.

63. Megalops thrissoides (Bl. Sch.) Giinther. Jew-fish; Tarpuin (Ber-

muda).

Cape Cod to Florida.

DUSSUMIERE02E.

64. Etrumeus teres (DeKay) Brevoort. Hound herring.

Cape Cod to Cape Hatteras.

CLUPEIDJE.

65. Brevoortia tyrannus (Latrobe) Goode & Bean. Menhaden (Vineyard

Sound); Munnawhatteaug (Narragansett Indians); Pogy. Poghadeu
(Bast eoast of New England); Mossbunker (New York); Panhaden,
Panhagen (New England) ; Hard-head, Bony- fish (Massachusetts Bay);

Skippaugor Bunker (East end ofLong Island) ; Bony-fish (Saybrook)

;

Whitefish (Saybrook to Milford, Connecticut); Fat back and Yellow-

tail (coast of North Carolina); Bug-fish (Carolina).

Nova Scotia to Brazil.

66. Alosa sapidissima (Wilson) Storer. Shad.

Newfoundland to Florida.
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G7. Opisthonema ihrissa Gill. Thread-herring j Menhaden (Portland);

Shad-berring (New York).

Newfoundland to Florida.

68. Pomolobus aestivalis (Mitch.) Goode & Bean; and Pomolobus vemalis

(Mitchell) Goode & Bean. Herring (Southern States); Alewife (New
England); Gaspereau (British Provinces) ; Spring-herring (New Eng-
land); Aumsuog (Narragausett Indians) ; Kyack, Blueback, Alewife,

Sawbelly, Cat-thresher (Portland, Me.).

Newfoundland to Florida.

69. Pomolobus mediocris (Mitch.) Gill. Tailor-herring (Potomac) ; Fall-

shad.

Newfoundland to Florida.

70. Clupea harengus Linn. English Herring.

Polar regions to Cape Cod.

DOROSOMIDxE.

71. Dorosoma Cepedianum (Lac.) Gill. Toothed Herring.

Cape Cod to Cape Hatteras.

ENGRAULID.E.

72. Stolephorus vittatus (Mitch.) Jordan & Gerard. Anchovy.
Cape Cod to Cape Hatteras.

ANG-UILLIDJE.

73. Anguilla bostoniensis (Les.) DeKay. Common Eel.

Newfoundland to Cape Hatteras.

ACIPENSERI1LE.

74. Acipenser oxyrhynclms Mitch, (d.s.) Sharp-nosed Sturgeon.

Cape Cod to Florida.

75. Acipenser brevirostris Lesueur. Short-nosed Sturgeon.

Cape Cod to Florida.

PETROMYZONTIDJE.

76. Petromyzon americanus Lesueur (d. s.) Lamprey; Lampereel.
Cape Cod to Cape Hatteras.

2.—Invertebrates actually used as food and bait on a large
SCALE.

MOLLUSCA.

Architeuthis Harveyi Verrill.

The giant squid, and other species of giant squids when they can be
.obtained.
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Ommastrephes illecebrosa Ver.

Hie squid generally north of Cape Cod, and the only squid of the

Gulf of Maine, Bay of Fundy, &c.

Loligo Pealii Lesueur. Squid.

South of Cape Cod, and also occurring in Massachusetts Bay.

Mya arenaria Linn. Long Clam.

Banging from South Carolina to the Arctic Ocean.

Venus mercenaria Linn. Bound Clam
5
Quahog.

Massachusetts Bay to Florida
;
Quahog Bay, Me. ; Gulf of Saint Law-

rence (Local).

Sjnsula solidissima Gray. Sea Clam ; Surf Clam.

Labrador to Gulf of Mexico.

Gnathodon cuneatus. Louisiana.

Mytilus edulis Linn. Common Mussel (or muscle).

Modiola plicatula Lamarck. Bibbed Mussel.

These two species are both said to be used as bait off Sandy Hook,

X. Y. I know nothing very positive about them.

CRUSTACEA.

Panopeus Uerbstii Edwards. A crab, but know of no common name.

Bange, Long Island Sound to Brazil; used for blackfish. Southern

States.

Crangon vulgaris Fabr. Sand Shrimp.

North Carolina to Labrador.

Mysis, sp.

Used by boys in Eastport Harbor for catching pollock and red perch.

Thysanopoda, sp.

Used by boys in Eastport Harbor for catching pollock and red perch.

Homarus americanus Edw. Lobster.

Banges from Labrador to New Jersey.

CalUnectes hastatus Ordway. Common edible Crab, or Blue Crab.

Banges from Cape Cod to Florida, and is occasionally found in Mas-

sachusetts Bay.

3.

—

Invertebrates which might possibly answer as bait.

It would seem as-though nearly all the species of invertebrates which

are found in the stomachs of fish, as food, might serve as bait for the

same species at least ; and the character of the food of some fishes is

very varied. The following species are among the more common ones

on the New England coasts and are easily obtained and of about the

right size for bait, or could be rendered so by very little cutting. Of
course there is the question as to whether they would all or even many
of them prove attractive to fish when on a hook, but forms closely re*

lated to some of them are now standard articles of bait.
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CRUSTACEA.

Gelasimus minax, pugriax, and pugilator.

The three species of Fiddler Crabs found on the Southern New Eng-
land coast.

Cancer irroratus. Kock Crab.

Labrador to South Carolina.

Panopeus.

Several species of this genus are found on the Southern New Eng-
land coast and to the south of New England, one of which, Herhstii^

is already used as bait for blackfish.

Carcinus mamas. Green Crab.

Cape Cod to New Jersey.

Eupagvrus.

There are several species of ''Hermit Crabs "commou to theNew Eng-
land coasts, two or three of which, living not far from land, could eas-

ily be obtained as bait. One common species (pollicaris) is abundant
on the oyster-beds of Southern New England (Long Island Sound) and
could, therefore, be obtained of the oystermen.

Pandalus anmdicornis. The Deep-water Prawn or Shrimp.

Common in the Gulf of Maine and Massachusetts Bay, in moderate
to considerable depths, where it can be taken in large quantities by the

beam -trawl.

Palcemonetes vulgaris. Common Pfawn.

Massachusetts to South Carolina. Abundant in places, in shallow

water.

ANNELIDA.

Nereis virens, and other "marine worms" which occur, buried in

muddy and sandy beaches ; nearly everywhere.

MOLLTJSCA.

There are six species of Gasteropotls of medium size which might
possibly answer.

Buccinum undatum. Whelk.
Entire New Euglaud coast, but most abundant north.

Urosalpinx cinerea. Drill.

Massachusetts Bay to Florida. Very thick shell, for which reason

might not answer.

Purpura lapillus. Purple.

Long Island to arctic. Also very thick shell,

Lunatia Jteros. Sea Snail.

Georgia to Gulf of Saint Lawrence.

Crepidida fornieata. Double-decker.

Casco Bay, Me., to Florida.

S, Mis. 90-—

3
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Littorina littorea.

New Haven to Nova Scotia. Imported from Europe. Very abun-

dant on the shores northward of Newport, R. I. Is very good eating

for man.

Two other Gasteropoda are common south of Cape Cod, but they are

of large size.

Fnlgur carica. Winkle.

Sycotypus canaliculatus. Winkle.

Of Lamellibranchs there are the following :

Mulinia lateralis. No common name, but related to the Sea or Surf

Clam, smaller size.

Massachusetts to Florida.

Callista convex a. Related to the Quahog, but of smaller size.

New Jersey to Gulf of Saint Lawrence.

Astarte undata.

Scapliarca transversa. Bloody Clams.

Argina pexata. Bloody Clams.

Florida to Cape Cod.

Pecten irradians. Scallop.

Florida to Cape Cod.

If ascidians could be used as bait, the best three species would be

the following, but I have not heard of their ever having been found in

the stomachs of fish

:

•

Molgu la Man h attensis.

North Carolina to Maine ; sometimes thrown up on the beaches in

immense quantities; lives in shallow water.

Cynthiapyriformis. Sea Peach; abundant in Bay of Fundy, in moder-

ate depths.

Boltenia Bolteni. Sea Lemon.

Cape Cod northward, with last above in Bay of Fundy.

RAD1ATA.

Brittle-stars (Ophiurans) are often found in fishes' stomachs, and

might answer as bait. The commonest species is

—

Ophiopholis aculeata.

New Jersey to the Arctic Ocean; low water to 100 fathoms and

deeper.

Some species of common starfishes and sea-cucumbers might pos-

sibly also do.

I.

—

Lists of species, annual estoiate for 1871-72, found in the
• STOMACHS OF FISHES—FOOD OF FISHES.

In the following lists have been brought together the principal re-

sults of the various recorded examinations of stomachs of fishes in
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this region up to the present time, whether clone in coDnection with

the TJ. S. Fish Commission or <independently. The special dates and
localities are given in each case.*

Lophius Americamis DeKay. Goosefish; Angler.

A specimen caught in Vineyard Sound, in June, contained crabs,

Cancer irroratus; and squids, Loligo Pealii. Another contained a me-
dium-sized skate. Still another a large common flounder; bluefish

(Pomatomus saltatrix) ; fragments of clam shells (Mya arenaria)
; crabs

;

and eel-grass. Wood's Holl, 1871 ; E. Palmer.

Specimens taken in the rivers with herring had their stomachs tilled

with that fish. A. E. Verrill, Eastport, Me., 1871.

Alutera Sclicepfii. (Walb.) Goode & Bean. File-fish.

A specimen taken at Wood's Holl, in August, contained a quantity

of the finely-divided stems and branches of a Hydroid, Pennaria tiarella.

Pseudopleuroncctes Americamis Gill. Winter Flounder.

A specimen caught at Wood's Holl, in August, contained large num-
bers of Bulla, solitaria.

Specimens taken, in 1S71, in the rivers about Eastport, were filled

with herring. A. E. Verrill, 1871.

Lophopsetta maculata Gill. Spotted Flounder.

Numerous specimens caught in seines at Great Egg Harbor, April

1871, contained large quantities of shrimp, especially Mysis Americana
and Grangon vulgaris; the prawn, Palwmonetes vulgaris; numerous
Amphipods, Gammarus mucronatus ; one contained a Gcbia affinis.

C/ucnopsctta ocellaris Gill. Ocellated Flounder; Summer Flounder.
Several specimens taken in the seines at Great Egg Harbor, New

Jersey, in April, contained large quantities of shrimp, Grangon vulgaris

and Mysis Americana; one contained a full-grown Gebia affinis.

One caught at Wood's Holl, June G, contained twent\--six specimens
of Yoldia limatula; and numerous shells of Nucula proxima, Angulus
tener, and Tritia trivittata; and Amphipod Crustacea belonging to the

genus Ampelisca.

Specimens caught at Wood's Holl, in July, contained rock-crabs,

Cancer irroratus; Pinnixa cylindrica; Grangon vulgaris; squids, Loligo

Pealii; Angulus tener; Nuculaproximo,; and many "sand- dollars," Echi-
narachnius parma.

August 16. One specimen contained a scup and one squid {Loligo) •

Sept. 1. Another specimen had two small crabs and two minnows.
Wood's Holl ;

E. Palmer, 1871.

* This article is essentially the same as the one contributed by Prof. A. E. Verrill

to the report of U. S. Fish Commission ofT871-'72. I am indebted to Mr. R. Rathbuu
for rearranging it and adding notes by Professor Verrill made at Eastport, Me., either
in 1871 or previous years, and notes of the fishes found as food in the stomachs of
other fishes at Wood's Holl in 1871 by Dr. E. Palmer, Professor Verrill having enu-
merated in his report only the invertebrate contents.
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Gadus morrhua var. Cod.

The codfishes devour a great variety of Crustaceans, Annelids, Mol-

lusks, starfishes, &c. They swallow large bivalve shells, and after di-

gesting the contents spit out the shells, which are often almost unin-

jured. They are also very fond of shrimps, and of crabs, which they

frequently swallow whole, even when of large size. The brittle-star-

fishes (Ophiurans) are also much relished by them. I have taken large

masses of the Opliiopholis aculeata from their stomachs on the coasts of

Maine and Labrador ; and in some cases the stomach would be distended

with this one kind, unmixed with any other food.

In this region I have not been able to make any new observations on

the food of the cod. This deficiency is partially supplied, however, by

the observations made by me on the coast of Maine, &c, coupled with

the very numerous observations made at Stonington, Conn., many years

ago, by Mr. J. H. Trumbull, who examined large numbers of the stom-

achs of cod and haddock, caught within a few miles of that place, for

the sake of the rare shells that they contained. This collection of shells,

thus made, was put into the hands of the Rev. J. H. Linsley, who in-

corporated the results into his " Catalogue of the Shells of Connecti-

cut," which was published after his death, in a somewhat unfinished

state, in the American Journal of Science, Series I, vol. xlviii, p. 271,

1845. In that list a large number of species are particularly mentioned

as from the stomachs ofcod and haddock, at Stonington, all of which were

collected by Mr. Trumbull, as he has informed me, from fishes caught

on the fishing-grounds near by, on the reefs off Watch Hill, &c. Many
other northern shells, recorded by Mr. Linsley as from Stonington, but

without particulars, were doubtless also taken from the fish-stomachs

by Mr. Trumbull. There was no record made of the Crustacea, &c,

found by him at the same time.

The following list includes the species mentioned by Mr. Linsley as

from the cod. For greater convenience the original names given by him

are added in parentheses, when differing from those used in this report

:

List ofmollusTcs, dr., obtained by Mr. J. II. Trumbull,from codfish caught

near Stonington, Conn.

GASTROPODS.

Sipho Islandicus (?), young, (Fusus corneus).

Ptychatractus ligatus (Fasciolaria ligata).

Turbonilla interrupts (Turritella interrupta).

Turritella erosa.

Rissoa exarata ('?) (Cingula arenaria).

Lunatia immaculata (Xatica immaculata).

Amphisphyra pellucida (Bulla debilis).

Chiton mannoreus (?) (Chiton fulminatus).
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LAMELLIERANCHS.

Martesia cuneiformis (Pholas cuneiformis).

Periploina papyracea (Anatina papyracea).

Thracia truncata.

Tagelus divisus (Solecurtus fragilis).

Seniele equalis (?) (Amphidesma aequalis).

Ceronia arctata (Mesodesma arctata).

Montacuta elevata (Montacuta bidentatn).

Callista convexa, young, (Cytherea morrhuana).

Oardium pinnulatum.

Cypriua Islandica.

Gouldia mactracea (Astarte mactracea).

Yoldia sapotilla (Nucula sapotilla).

Yoldia limatula (Nucnla limatula).

Nueula proxima.

Nucula tenuis.

Modiolaria nigra (Modiola nexa).

Crenella glandula (Modiola glandula).

Pecten tenuicostatns, young, (Pecten fuscus).

ECHINODERMS.
Ecliinarachnius parma.

Microgadus tomcodus Gill. Tomcod; Frost-fish.

Several specimens from New Haven Harbor, January 30, contained

numerous Ampliipods, among which were Mcera levis; Gammarus, sp.;

Ampelisca, sp.; an undetermined Macrouran; numerous Entomostraca;

the larva of Chironomus oceanicus.

A lot taken in a small pond at Wood's Holl, in March, by Mr. Vinal

N. Edwards, contained the common Shrimp, Crangon vulgaris; large

numbers of the green Shrimp, Yirbius zostcricola ; the Prawn, Palcvmo-

netes vulgaris; large quantities of Amphipods, especially of Gammarus
annulatus, G. natator, Calliopiu? laviuscula, and Microdcutojnts minax ;

and smaller numbers of Gammarus ornatus and G. mucronatus.

Another lot of twelve, taken in April at the same place, contained

most of the above, and in addition several other Amphipods, viz : Mcera

levis, Pontogeneia inermis, Ptilocheiruspinguis, and Gaprella; also Nereis

virens, and various small fishes.

MelanogramMus aglijinus Gill. Haddock.
The haddock is not much unlike the cod in the character of its food.

'It is, perhaps, still more omnivorous, or, at least, it generally contains a

greater variety of species of shells, &c. ; many of the shells that it

habitually feeds upon are burrowing species, and it probably roots them
out of the mud and sand.

A complete list of the animals devoured by the haddock would doubt-

less include nearly all the species belonging to this fauna. We have
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had few opportunities for makiug observations on the food of the bad-

dock south of Cape Cod, hut have examined many from farther north.

A specimen taken at Wood's Holl, November G, 1872, contained a

large quantity of Gammarus natator and a few specimens of Crangon

vulgaris. Another from Nantucket contained the same species.

The following species of shells were mentioned by Mr. Linsley, in his

catalogue, as from the haddock

:

List ofmoUusls obtainedfrom stomachs of haddock, at Stonington, Conn.,

by Mr. J. H. Trumbull.

Neptunea pygmsea (Fusus Trumbulli).

Astyris zonalis (Buccinum zonale).

Bulbus flavus (?) (Natica flava).

Margarita obscura.

Actaeon punctostriata (Tornatella punctostriata).

Cylichna alba (Bulla triticea).

Serripes Groenlandicus (?) (Cardium Groenlandicum).

The above list doubtless contains only a small portion of the species

collected by Mr. Trumbull, but they are all that are specially recorded.

As an illustration of the character and diversity of the haddock's food,

I add a list of the species taken from the stomach of a single specimen,

from the Boston market, and doubtless caught in Massachusetts Bay,

September, 1871.

GASTROPODS.

ISTatica clausa.

Margarita Groenlandica.

LAMELLIBRANCHS.

Leda tenuisulcata.

Nucula proxima.

Nucula tenuis.

Crenella glandula.

ECHINODERMS.

Psolus phantapus.

'

Lophothuria Fabricii.

In addition to these there were fragments of shrimp, probably Panda-

Ins annulicornis, and numerous Annelids, too much digested for identi-

fication.

Pollachius carbonarius Bon. Pollock.

A species of Thysanapoda and one or two species of Mysis serve as

food for the pollock about Eastport, Me. These crustaceans go under

the general name of " shrimp " among the fishermen, and swim together

in large schools. A. E. Verrill, 1871.
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Phycis tenuis DeKay. Hake.

Feeds largely on worms, crustaceans (Pandali, &c), and mollusks,

frequenting muddy bottoms. A. E. Verrill, Eastport, Me., 1871.

Anarrhichas lupus Linn. Wolf-fish.

This species is said to feed on the sea herring- (Clupea elongata), but

in two specimens examined #t Eastport, Me., iu 1871, no traces of her-

rings Avere found. The stomach of one specimen contained about four

quarts of sea-urchins (Strongylocentrotus Brobachiensis), a part of them
entire, and all with the spines on. The other contained a mixture of

the same sea-urchin and Buccinum undatum. A. E. Verrill, 1871.

Batrachus tau Linn. Toadfish.

Several specimens examined at Great Egg Harbor, New Jersey, April,

1871, contained young edible crabs, Callinectes hastatus of various sizes

up to those with the carapax two inches broad ; shrimp, Crangon vul-

garis ; prawn, Palccmonctes vulgaris ; Ilyanassa obsoleta; various fishes,

especially the pipefish, Syngnalhus Peckianus ; and the anchovy, Engrau-

lis vittatus.

A specimen caught at Wood's Holl, in July, contained the common
rock -crab, Cancer irroratus.

Cyclopterus Innipus Linn. Lumpfisb.

Iu the rivers near Eastport, Me., specimens taken in connection with

herring had been feeding upon the latter fish. A. E. Verrill, 187.1

.

Prionotus Carolinus Cuv. & Val. Sea Eobiu.

A specimen caught at Wood's Holl, May 27, contained shrimp, Cran-

gon vulgaris ; and a small flounder.

Another caught May 29, contained Amphipod Crustacea, Anonyx (?)

sp. ; and Crangon vulgaris.

Specimens dredged in Vineyard Sound, in August, contained mud-

crabs, Panopeus Sayi ; rock-crabs, Cancer irroratus ; and several small

fishes.

Sebastes marinus Liitken. Redfish ; Eed Perch.

At Eastport, Me., the red perch feeds upon a species of Tliysanopoda,

and one or two species of Mysis, which swim together in large schools,

and are called " shrimp" by the fishermen. A. E. Verrill, 1871.

Tautoga onitis Gthr. Tautog ; Black fish.

Specimens caught at Wood's Holl, May. 23, contained the common
rock-crab, Cancer irroratus; hermit-crabs, Eupagurus longicarpus ;

shells, Tritia trivittata, all crushed.

Others caught May 2G contained Eupagurus pollicari's ; E. longicar-

pus ; the barnacle, Balanus crenatus ; the squid, Loligo Pcalii ; Tritia

trivittata. Others taken May 29 had Cancer irroratas ; mud-crabs,

Panopeus depressus ; lady-crabs, Platyonichus ocellatus; shells, Tritia

trivittata, Crepidula fornicata, Argina pcxata, and the scollop, Pecten ir-

radians ; barnacles, Balanus crenatus, all well broken up.

Another taken May 31 contained Platyonichus ocellatus ; Tritia trivit-

tata.
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Others taken June 3 contained the mud-crab, Panopeus depressus;

triangular crab, Pelia mutica; Crcpidula unguiformis ; Tr iforis nigro-

cinctus ; the common mussel, Mytilus cdulis ; and the " horse-mussel,"

Modiola modiolus.

Another, on June 10, contained the common rock-crab, Cancer irrora-

tus; mud-crab, Panopeus Sayi ; Nucula proxima ; several ascidians,

Cynthia partita and Leptoclinum albidum.

Two caught July 8 and 15 contained small lobsters, Homarus Ameri

canns ; Crepidula fornicate, ; Bittium nigrum ; a bryozoan, Crista ebur-

nea ; sand-dollars, Echinaraclinius parma.

A specimen caught in August contained long-clams, Mya arenaria ;

muscles, Mytilus edulis ; Pctricola pholadiformis.

Xiphias gladius Linn. Swordfish.

One specimen contained mackerel (Scomber scombrus), and butter-

fish (Paronotus triacanthus). Wood's Holl, Mass., 1871 ; E. Palmer.

Sarda pclamys Cut. Bonito.

Specimens taken at Wood's Holl, in August, contained an abundance

of shrimp, Crangon vulgaris, scup, and occasionally fragments of fish

and bones. Out of eighty-two individuals examined at one time, nearly

every one was empty. Shiners seemed to form their common food.

Wood's Holl, 1871 ; E. Palmer.

Scomber scombrus Linn. Mackerel.

Specimens taken July 18,. 20 miles south of ISo Man's Land, con-

tained shrimps, Thysanopoda, sp. ; larval crabs in the zoea and megalops

stages of development
;
young of hermit- crabs

;
young of lady-crabs,

Platyonichus ocellatus ; young of two undetermined Macroura ; numer-

ous small Copepod Crustacea; numerous shells of a Pteropod, >S/>fr talis

Gouldii.

Orcynus thunnina. Small Tunny.

One specimen caught at Wood's Holl, in August, contained eleven

squids, Loligo Pealil.

Often contained small fragments of fish and sea-grass (Zostera).

Wood's Holl, 1871 ; E. Palmer.

Cybium regale Cuv. & Val. Cero.

Stomachs often contained fine particles of fish. Wood's Holl, 1871;

E. Palmer.

PalinuricJithys perciformis Gill. Eudderfish.

A specimen caught at Wood's Holl, in August, contained a small

Squilla empusa; young squids, Loligo Pealii ; Butterfish, and several

other young slender fish. Wood's Holl, 1871 ; E. Palmer.

Cynoscion regalis Gill. Weakfish; Squeteague.

Several caught in seines at Great Egg Harbor, ]STew Jersey, April,

1871, with menhaden, &c, contained large quantities of shrimp, Cran-

gon vulgaris, unmixed with other food.
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Specimens taken at Wood's Holl, in July, often contained sand-crabs,

Platyoniehus oeellatus ; and very frequently squids, Loligo Pealii.

August 8.—Nearly every one of ten specimens opened contained six

scup (Stenotomus argyrops); one had a herring (Clupea elongata).

August 11.—Twenty specimens contained on an average about five

scup each. Some were empty, while others had as many as nine. One
or two squid were found.

August 12.— Twenty-five specimens examined contained on an average

about four scup each; a few shiners, butterfisb (Poronotus triaccmthus),

and squid were also found.

August 14.—Twenty specimens opened ; of these one or two were

empty, and the remainder had on an average about three scup each,

without other kinds of food.

August 15.—Of fifteen squeteague examined, three had empty stom-

achs, and the remainder were more or less full of scup; a butterfisb

was found in one stomach.

August 10.—Out of ten specimens examined two were empty, and
eight had a total of twenty-five scup.

August 19.—Ten squeteague opened contained a total of thirty-nine

scup and six butterfisb. One had nine scup in his stomach.

August 21.—Of forty specimens opened nearly all had more or less

scup, with a few butterfisb and squid.

September 2.—One squeteague had six butterfisb ; another a scup,

with eel-grass (Zostcra) ; another eel-grass only.

September G. -One specimen contained three butterfisb, two scup,

and two dotted scad (Decapterus punctatus).

September 15.—One specimen contained a sand-crab and a bluefish

(Pomatomus saltatrix).

September 18.—Ten stomachs opened contained three specimens of

Tracurops crumcnopthalmus, three butterfisb, three scup, and one squid.

September 2G.—One stomach contained three butterfisb, one herring,

one eel (Anguilla Bostonicnsis), and three pisquctos (Paratractus?).

Menticirrus nebulosras Gill. Kingfish.

Four specimens taken in seines at Great Egg Harbor, April, 1871,

contained only shrimp, Grangon vulgaris.

Others taken at Wood's Holl, May 29, were filled with Crangon vul-

garis.

Specimens taken in July contained rock-crabs, Caneer irroratus

;

and squids, Loligo Pealii.

Stenotomus argyrops Gill. Scup ; Porgee.

Forty young specimens, one year old, taken at Wood's Holl in August,
contained large numbers of Ampkipod Crustacea, among which were
Unciolairrorata, Ampclisca, sp., &c; several small mud-crabs, Panopeus
depressus; Idotca irrorata ; Nereis virens, and numerous other Annelids
of several species, too much digested for identification.
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Other specimens, opened at various times, show that this fish is a very

general feeder, eating all kinds of small Crustacea, Annelids, bivalve

and univalve mollusks, &c.

Centropristis fuscus. Black Bass ; Sea Bass.

Specimens caught in Vineyard Sound, June 10, contained the common

crab, Cancer irroratus; the mud-crab, Panopeus Sayi; three species of

fishes.

Another, caught May 25, contained a squid, Loligo pallida.

July 27.—Ten specimens were opened and found to contain scup

(Stenotomus argyrops) and squeteague (Cynoscion regalis).

September 5.—One specimen contained two butterfish (Poronotus tria.

cantlius) and twochogsets (Tautogolabrus adspersus).

Roccus lineatus Gill. Striped Bass ;
Bockfish, or " Bock."

At Great Egg Harbor, New Jersey, April, 1871, several specimens,

freshly caught in seines, with menhaden, &c, contained Crangon vul-

garis (shrimp) in large quantities.

A specimen caught at Wood's Holl, July 22, 1872, contained a large

mass of "sea-cabbage," Viva latissima, and the remains of a small

fish.

Specimens taken at Wood's Holl, August, 1871, contained crabs, Can-

cer irroratus; and lobsters, Homarus americanus.

Morone americana Gill. White Perch.

Numerous specimens caught with the preceding at Great Egg Har-

bor, New Jersey, contained Crangon vulgaris.

Pomatomus saltatrix Gill. Bluefish ;
Horse-mackerel.

Specimens caught at Wood's Holl, in August, frequently contained

squids, Loligo Pealii; also various fishes.

Off Eire Island, Long Island, August, 1870, Mr. S. I. Smith saw blue-

fishes feeding eagerly on the .free-swimming males (heteronereis) of

Nereis limbata, (p. 318,) which was then very abundant.

Fundulus pisculentus Cuv. & Yal. Minnow.

Specimens caught in July, at Wood's Holl, contained large numbers

of Melampus bidentatus, unmixed with other food.

Clupea elongata LeS. Sea Herring. .

Specimens taken in Vineyard Sound, May 20, contained several

shrimp, Crangon vulgaris, about 1.5 inches long; Mysis americana, and

large numbers of an Amphipod, Gammarus natator; also small fishes.

At Eastport, Me., and Grand Manan, the principal, if not the only^

food of the herring in summer is a species of Thysanopoda, and one or

two species of Mysis. These species are associated together, and move

in large schools ; they are known among the fishermen as shrimp. The

food of the herring caught out in the bay by means of seines, and of

those trapped in the weirs in the harbor, was of the same character for

both. A. E. Verrill, 1871.
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Alosa sapidissima Storer. Shad.

Several specimens taken in the seines, at Great Egg Harbor, April

1871, contained finely-divided fragments of numerous Crustacea, among
which were shrimp, 3Iysis americana.

Several from the mouth of the ConnecticutRiver, May, 1872, contained

fragments of small Crustacea, (Mysis, &c).

Pomolobus mediocris Gill. Hickory Shad.

Several specimens taken in the seines at Great Egg Harbor, April,

1872, contained large quantities of fragmentary Crustacea ; one con-

tained recognizable fragments of shrimp, Crangon vulgaris.

Brevoortia tyrannus (Latrobe) Goode. Menhaden.

A large number of specimens freshly caught in seines at Great Egg
Harbor, April, 1871, were examined, and all were found to have their

stomachs filled with large quantities of dark mud. They undoubtedly

swallow this mud for the sake of the microscopic animal and vegetable

organisms that it contains. Their complicated and capacious digestive

apparatus seems well adapted for this crude and bulky food.

Raia diaphana Mitch. Common Skate; ''Summer Skate."

A specimen taken at Wood's Holl, May 14, contained rock-crabs,

Cancer irroratus; a young skate; a long slender fish (Ammodytesf).

Another, caught in July, contained Cancer irroratus.

Raia Iwvis (?) Mitch. Peaked-nose Skate.

Specimens caught iu Vineyard Sound, May 14, contained numerous
shrimps, Crangonvulgaris; several Conilera concharum; several Annelids,

among them Nephthys ingens; Meclcelia ingens; two specimens of Phasco-

losoma Gouldii; razor-shells, Ensatella Americana (the " foot" only, of

many specimens); a small fish, Ctenolabrus burgall. Specimens taken at

Menemsha, in July, contained large numbers of crabs, Cancer irroratus;

and of lobsters, Homarus americanus.

Trygon centrura Gill. Stiug-ray.

Specimens caught at Wood's Holl, in July and August, contained

large numbers of crabs, Cancer irroratus; squids, Loligo Pealii; clams,

Mya arenaria; Lunatia hcros.

Myliobatis Freminvillei Les. Long-tailed Sting-ray.

Specimens taken in Vineyard Sound, in July, contained an abundance
of lobsters, Homarus americanus; crabs, Cancer irroratus; also clams,

Mya arenaria; and Lunatia heros.

Pteroplatea maclura Mull. & Henle. Butterfly Ray.

One specimen examined contained menhaden (Brevoortia tyrannus

Goode). Wood's Holl, 1871. E. Palmer.

Eulamia obscura Gill.' Dusky Shark.

Several specimens caught at Wood's Holl, in July and August, con-

tained lobsters, Homarus americanus; rock-crabs, Cancer irroratus.

One specimen contained a flat-fish, in the stomach of which were star-

fish and clam-shells. The common ray is often the food of this species
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as is also the bouito, as many as three of the latter being sometimes

found in the stomach of a single individual. Other animals that serve

as food are the herring, horse-mackerel, skate's eggs, crabs, and lob-

sters. Wood's Holl, Mass., 1871. E. Palmer.

Eulamia Milberti Gill. Blue Shark.

A large specimen caught at Wood's Holl, in August, contained a

quantity of small bivalve shells, Yoldia sapotilla.

The common food of this species was the squeteague (Cynoscion re-

galis), and the bonito (Sarda pelamys). One individual contained a five-

pound mackerel ; another had a large codfish hook and piece of line.

Scup, the common skate, sea bass, and a small shell (Yoldia sapotilla),

also served as food. Three bonitos were often found in a single speci-

men. Wood's Holl, 1871. E. Palmer.

Caleocerdo tigrlnus Mull. & Henle. Tiger Shark.

Specimens caught at Wood's Holl, in August, contained large uni-

valve shells, Buccinum undatum and Lunatia heros.

One contained a quantity of pork in large pieces, while others had

fed upon sea turtle, the common ray, sting-ray, bluefish, dogfish
;
quan-

tities of feathers and eel-grass were also found in the stomachs of this

species. Wood's Holl, 1871. E. Palmer.

Mustelus canis De Kay. Dogfish.

Several specimens caught at Wood's Holl, in August, contained lob-

sters, Homarus americanus ; spider-crabs, Libinia, canaliculata ; rock-

crabs, Cancer irroratus; Tautog (Tautoga onitis) ; and butterftsh (Poro-

notus triacanthus). Wood's Holl, 1871. E. Palmer.

Eugomplwdus Uttoralis Gill. Sand Shark.

Many specimens taken at Wood's Holl, in July and August, contained

lobsters, Homarus americanus, in abundance; Cancer irroratus; and

squids, Loligo Pealii. »

Also menhaden, Brevoortia tyrannus; eels; and common flounder. E.

Palmer, 1871.

Squalus americanus.

Specimens taken in the rivers near Eastport, Me., in 1871, associated

with herring, were full of the latter fish. A. E. Verrill, 1871.

A Gephyrean worm is often used for bait by the fishermen on some

parts of the coast ofMaine. It has not been well described but it is appa-

rently the Holothuria clirysacantliophora of Couthouy and the Echiurus

chrysacanthophorus of Pourtales. It has been generally considered a

rare species, and specimens of it are uncommon in museums. At Harps-

well the fishermen sometimes dig it in immense quantities. It lives in

the mud, just above the low-water mark, and is'as readily obtained as

clams. It is used in catching several species of fishes, but is specially

desirable for hake. Its irregularity of occurrence seems to be the only

reason why it should not be more extensively employed.
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B.

—

Biographical notices of the most important species.

As already explained, our knowledge of the habits of the sea-fishes of

America is very imperfect for various reasons, chief among which is, of

course, their concealment from notice during the greater portion of their

existence. We are even far from the knowledge of what species actu-

ally occur on our shores ; many kinds coming to notice only at rare in-

tervals, or under circumstances when the intelligent observer and natu-

ralist fail to encounter them. Comparatively few species are readily,

if ever, taken with the hook, or even the seine, and it is only since the

more recent introduction of traps, pounds, and weirs, with their whole-

sale captures, that a fair idea of the geographical distribution of the

sea-fishes along the coast has been attained. Even this apparatus
fails to reach the outlying deep-sea species ; and the beam-trawl and
long-line, while constantly adding to the list, will never in all probabil-

ity entirely complete it. During the summer of 1877 the parties of the

IT. S. Fish Commission trawled up at various distances off the coast of

Massachusetts several species, some new to science, never before known
in American waters, and it is probable that additions will be made con-

tinually, without exhausting the list.

It is not a little remarkable that fishermen who are continually in

contact with fish throughout the year know actually so little about
them. To questions as to the food of the various species, the peculi-

arities of spawning, the size and character of the eggs, the period of

development, the history of the young, &c, a negative answer is usually
returned, and it is only occasionally that one more intelligent, or at

least more observant, than the rest can be found from whom any satis-

factory information can be obtained. It is, however, to be hoped, and
indeed to be expected, that the publication of a resume of our actual
knowledge of the habits and peculiarities of our fishes will call their

attention to the subject, and secure their assistance in solving the many
remaining problems.

As already explained, the facts, or probably it will be safer to call

them statements until confirmed, here given are to a considerable de-

gree the result of personal observation of members of the U. S. Fish
Commission, supplemented and extended by the answers to questions
distributed by the Commission. P.ersonal inquiry of witnesses sum-
moned before the Joint Fisheries Commission held at Halifax from
June 15 to December 15, 1877, in addition to the testimttny elicited on
their examination by the counsel and printed with the other evidence
have also added not a little to the mass of facts. Great care, however
requires to be exercised in admitting the statements made on this oc-

casion, as one witness, apparently honest and claiming' to have been
a practical fisherman for many years, stated under oath, that the eggs
of the mackerel were as large as pease or BB shot, and that they could
be hauled up on a hook in large masses.
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Not much iuforaiation is to be found in the various publications hith-

erto made relative to the fish and fisheries of Eastern North America,

although some facts of value are contained in the writings of Gilpin,

Perley, Ambrose, Storer, and others.*

C—KELATIONSHIPS AND SURROUNDINGS.

Fishes considered collectively or by groups.—Although each

species of fish on our coasts may be considered as possessing some pecu-

liar habit or combination of habits by which it is distinguished from

its fellows, they may be, for convenience of consideration, divided into

groups, all the members of which possess certain common peculiarities,

having an important bearing upon the methods and times of their pur-

suit and capture. These relationships are, to some extent interrupted

by the reproductive instinct, which causes them to change their ordi-

nary location and to assume new conditions. They are also affected by

the exigencies of feeding, of pursuit by other animals or by man, or by

the variations in their physical surroundings.

Deferring to a subsequent part of the chapter any consideration of

the migrations and movements of the various species, we may arrange

marine fish in certain groups, as follows :

a.. The inshore fish, or those found within a short distance (some-

times miles) from the shores. These embrace a great variety of species,

generally of small size and finding their harbor and shelter among
rocks and stones, sea-weeds, eel-grass, &c. They are fish that can be

taken from beaches, rocks, and wharves, or small boats from the shore,

and furnish more occupation and amusement than actual profit in their

capture. They are also among those most frequently taken in weirs,

pounds, and fykes. Among them may be mentioned various Cyprino-

donts, the cunner, the spearing or friar, the young Clupeids, the sea

bass, the tautog, the scup, and many other species of less note.

These fish furnish an important article of food, but obtainable only

by considerable effort ; and being generally of small size, do not yield

a very generous return. Some of the species, as the scup, in former

years were, however, in such abundance on the south coast of New Eng-

land that hundreds of pounds could easily be taken in a short time.

b. The offshore fish.—These are species which usually occupy greater

depths, and are i'ouud at remoter distances from the shore than those

first mentioned, being generally found on the banks or elevations in

deeper water.

The greater portion of the Gadidce or cod family, such as the cod, had-

dock, hake, &c, belong here ; as also the halibut. This group is the

most important of our coast-fishes, being usually of large size and occur-

* This section of the report as prepared at Halifax I have concluded to omit until a

new digest of our knowledge of the subject can be prepared, so much information

having been obtained in reference to the habits of our fishes since 1877 as to render

it obsolete

,
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ring in great numbers, so that a few men, with proper apparatus, can

capture a large number of pounds in a day. The salmon and shad may
perhaps be included in this group.

c. Pelagic fish.—These consist largely of species belonging or allied

to the mackerel family, and, next to the group just mentioned, furnish

the most important supply of food. The prominent members of this

group are the common mackerel, the bluefish, the menhaden, the sword-

fish, the bonito, and other kinds. Sometimes members of this group
are found hundreds of miles from the land ; at others they come close

inshore, either in pursuit of food or for purposes of reproduction, when
they can be taken from the shores or in nets. Tbey, however, appear

to be contiuually on the move, showing more or less at the surface, re-

maining in proximity to the shore during the warm season, then dis-

appearing during the winter.

d. Deep-sea fish.—This constitutes a group, of which until within a

few years very little was known, occasionally being found floating at the

surface either dead or dying, or caught at great depth on cod or halibut

lines. It is only within a few years, or since the labors of the Chal-

lenger and other vessels, provided with apparatus for fishing at great

depths, that the number of species has been realized. While some of

the fishes belonging to the second section occur not unfrequently at

depths of many hundreds of fathoms, such as the cod, halibut, hake,

&c, very few of this fourth group are taken in waters of less than 100

fathoms, and thence to 1,000 and even to 2,900 fathoms, by the Chal-

lenger. This group is of little ecomomical value, especially on account

of their small size and apparently scant numbers, even apart from the

practical difficulty of their capture, although it is not at all impossible

that there may be edible species sufficiently large and abundant to be
worth pursuing if they were more within reach.

The status of fish in the sea is very largely determined by the ques-

tion of temperature. This, however, will be considered more definitely

under the next head of the migrations and movements of fish as influ-

enced by various causes.

MIGRATIONS AND MOVEMENTS.

The human race is more concerned in the movements and migrations

offish than in the question of their permanent abode. It is when they

are aggregated in large bodies, and moving from place to place, either

under the stimulus of search for food or other causes, that they furnish

the best opportunity to man for their capture and utilization.

Little is known of the salmon, the shad, the herring, the menhaden,
the mackerel, and the bluefish during a large portion of the year ; but
at certain periods these species collect in large bodies, and by a change
of place come within the reach of their relentless pursuer—man. On the

other hand, the Gadidce, the cod, especially, and the halibut, are within

reach throughout the greater part of the year, either on the offshore

banks while feeding or inshore when spawning.
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The movements ami migrations of fish are of two classes; the one

irregular and occasional, the other regular. The irregular migrations

are such as occur only at long intervals, sometimes altering very ma-

terially the industrial and social conditions of maritime countries.

Among the most notable illustrations of irregular migrations, we may
cite the case of the bluefish, which during the past century wras a well-

known inhabitant of the eastern coast of the United States, occurring

in great abundance and of large size. This species appears regularly

on our eastern coast in the spring and leaves in autumn ; but some

time after the middle of the last century it disappeared entirely, ac-

cording to the histories of the time, and was not seen during the present

century until much of it had passed by, having been absent for a period

of about fifty years. Of course it is possible that it may have occurred

in small numbers, but not sufficient to make any impression ; at any

rate, on its reappearance in 1825 or 1830 it was entirely new to all the

fishermen.

Another case is that of the chub mackerel (Scomber pneumatophorus).

This, twenty years ago, was extremely abundant and was taken in large

numbers at the same time with the common mackerel; but of which

in later years only occasionally individuals have been captured. 1

have succeeded in securing only one or two specimens since the com-

mencement of the operations of the United States Fish Commission,

although every effort has been made to obtain them.

A European member of the mackerel family is extremely capricious

in its movements. It is the Caranx traehurus, or the scad, a well-known

fish of the Mediterranean and of the European coast generally. This

sometimes sweeps down in immense numbers upon the shores of regions

where it was previously unknown, or where it has not been seen for

many years ; a notable instance of this occurring in 1862, when im-

mense numbers made their appearance on the coast of Bergen and in

the Shrange Fiord, furnishing occupationin their capture and prepara-

tion to a large population ; but scarcely was it at all known except in

straggling specimens before or since.*

The causes of these variations in distribution are entirely unknown
;

whether the fish have been exterminated by some disease or pestilence

(as suggested in the case of the bluefish), &c, cannot be ascertained.

Various changes in the number of herring on the coast of Northern

Europe have been of a similar character. These have been more espe-

cially important as influencing the condition of the population of Norway

and Sweden and other northern countries. On the coast of Sweden her-

ring were formerly in enormous abundance, sustaining a large popula-

tion along the shores, but have disappeared for decades. It is with the

regular migrations of the fishes of our coast that we have at present most

to do, and I shall proceed to consider them under several headings.

Baars, Dcs Fisehereiu Industrie cle la Norw<3ge, 1873
; p. 158,
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The regular migrations of fishes are for the most part dependent, 1st,

on the instinct of reproduction which causes them to seek grounds and

regions more suitable to the purpose, especially so far as relates to a

safe abode for the young during the earlier months of their life ; 2d,

the search for food; 3d, the influence of temperature, a most potent

factor. A fourth agency is the pursuit of predaceous fishes, although

this is generally much more restricted in its operations than the others

The pursuit of fish by man has doubtless some effect, but this is exhib-

ited more in a reduction of numbers by actual destruction of parent

fish or their eggs and young than by causing a definite change of place.

I have already grouped the marine fishes provisionally according to

their relations to the shores and sea-bottom. Their migrations involve

a temporary change in their relations, offshore fish coming in to the

coast or even ascending rivers. We may, however, arrange fish by the

migrations and movements into the following groups :

(1) Anadromous fish.—Species passing most of their time in the ocean,

and when mature entering and ascending fresh-water rivers and lakes

for the purpose of depositing their eggs ; the young fish remaining for

more or less time, and then descending to the ocean and there attaining

their full growth, probably not going very far from the mouth of the

river which they thus descend. The more important species in this

connection are as follows :

The Sturgeon (in part). The Tailor Shad.

The Salmon. The Gizzard Shad (?).

The Smelt. The Striped Bass (in part).

The Shad. Various species of Cyprinidse.

The iUewife. The Lamprey Eel.

A. somewhat similar condition occurs entirely in fresh-water, where
certain species which spend most of their time in larger or smaller lakes

pass at the breeding season into the streams empying therein, to lay

their eggs on the gravelly ripples. This is the case with nearly all the

Coregoni or whitefish, the landlocked salmon, and smelt, the Salmo
oquassa, or Eangeley trout, the brook trout, &c. Whether the fish ever

descend into an outlet is an interesting problem.

Among the fish of this group we find species of great economical
value, embracing as it does some of the finest table-fish, and sometimes
in overwhelming abundance. They appear with great regularity in the

mouths of rivers, ascending them to their very source, or at least until

stopped by some impassable obstruction. They present a great advan-
tage over the sea fishes so far as man is concerned, in the greater facil-

ity of capture. This pursuit is prosecuted with little comparative risk

and exposure, while any one with a line, or a net of simplest construc-

tion, and a small boat, or even from the shore, can secure an abundant
supply of food.

Si Mis. 90——4



50 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

It is among the anadromous fishes that man in a savage or semi-civ-

ilized state finds his most copious supply of food, depending sometimes

almost entirely upon it for subsistence through the year, eating it fresh

during the run and dried or smoked the rest of the time.

The most prominent fishes under this head belong more especially to

groups of the salmon, the herring, the shad, and the sturgeon. It is

in the temperate regions of the northern hemisphere, so far as I am
aware, that the anadromous habit is seen in its grand development.

]STo better illustration of the numbers in which auadromoas fish enter

the rivers can be given and the extent of diminution of the supply from

various causes, hereafter to be referred to, than a presentation of the

case as it relates to the Potomac River in the short distance between

its month and the Great Falls of the Potomac, only twelve miles above

Washington. Although, this stretch of water is even now very pro-

ductive, and annually becoming more and more so, as the result of care-

ful propagation, many years will elapse, if ever, before it gets up to

the measure of yield mentioned by Martin in his History of Virginia,* a

work published in 1835. It is proper to say that some old fishermen

along the river deny the accuracy of his statements in their detail, but

admit that the numbers taken were enormously in excess of the pres-

ent yield. I give, however, the statement, allowing it to speak for

itself:

aAs Alexandria is the shipping port of the District of Columbia, and

one of the principal marts for the immense fisheries of the Potomac, it

may be well to mention that in the spring of the year quantities of

shad and herrings are taken which may appear almost incredible. The

number of shad frequently obtained at a haul is 4,000 and upwards, and

of herrings from 100,000 to 300,000. In the spring of 1832 there were

taken in one seine at one draught a few more than 950,000 accurately

counted. The prosecution of the numerous fisheries gives employment

to a large number of laborers, and affords an opportunity to the poor to

lay in, at very reduced prices, food enough to last their families during

the whole year. The shad and herrings of the Potomac are transported

by land to all parts of the country to which there is a convenient ac-

cess from the river, and they are also shipped to various ports in the

United States and West Indies. The lowest prices at which these fish

sell when just taken are 25 cents per thousand for herrings and $1.50

per hundred for shad, but they generally bring higher prices, often

$1.50 per thousand lor the former and from 63 to $4 per hundred for

*Anew and comprehensive gazetteer of Virginia and the District of Columbia,

containing a copious collection of geographical, statistical, political, commercial, re-

ligious, moral, am! miscellaneous information, collected and compiled from the most

respectable and chiefly from original sources, by Joseph Martin. To which is added

a. history of Virginia from its first settlement to the year 17:>4 ; with an abstract of

the principal events from that period to the independence of Virginia, written ex-

pressly for the work by a citizen of Virginia. Charlottesville, published by Joseph

Martin. Moseley & Tompkins, printers, 1835, page 480.
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the hitter; ill the height of the season a single shad weighing from G to

8 pounds is sold in the market of the District for G cents. Herrings,

however, are sometimes taken so plentifully that they are gi<ven away
or hauled on the land as manure for want of purchasers." Some idea

may be formed of the importance of these fisheries from the following

statement

:

Number of fisheries on the Potomac, about 150

Number of laborers required at the landings 6,500

Number of vessels employed 450

Number of men to uavigate these vessels 1, 350

Number of shad taken in good season, which lasts only about six weeks. 22, 500, 000

Number of herrings under similar circumstances 750,000,000

Quantity of salt required to cure the fish bushels.. 905, 000

Number of barrels to contain the fish 995, 000

In further illustration of the former extent of the fresh-water fisheries

of the Potomac Eiver, I give an extract from X3uruaby's Travels in

North America, referring more particularly to the sturgeon, although

incidentally to the shad and herring.* At the present day the yield of

these fisheries has decreased enormously, although enough are left to

encourage the hope of a great improvement whenever the proper means
for protection and the artificial propagation of fish are entered upon.

In the year 1873 the shad, herring, and bunch fish caught in the Po-

tomac and sold in the Washington market amounted to 8,541,851

pounds ; in 1874 the total sales at Alexandria, Washington, and George-

town, from the same river, amounted to about 1G,122,533 pounds, a by

no means indifferent presentation.

(2) Catadromous fish.—Species of fish which are born in the sea,

ascend the rivers and reach their maturity in two to four years, and
then, when mature, descend to the ocean to spawn, and possibly never

leave it again.

The Eel is the only species to which we can at present assign this

peculiar habit.

(3) Inshore fishes, more especially fishes found inshore during the

summer season, coming in apparently to breed. They are more or

less closely related to the bottom, seldom or never schooling at the

*Iu the first report of the II. S. Fish Commission I have given numerous quo-

tations from early authors in reference to the abundance of various fishes in the

rivers and along the coast of the United States. Burnaby (Travels through the

middle settlements of North America iu the years 1759 aud 1760, London, 1775), in

speaking of the Potomac River, remarks as follows (on page 9) : "These waters are

stored with incredible quantities offish, such as sheepsheads, rock-iish, drums, white-

pearch, herrings, oysters, crabs, aud several other sorts. Sturgeon and shad are in

such prodigious numbers that one day, within the space of two (2) miles only, some
gentlemen in canoes caught above 600 of the former with hooks which they let down
to the bottom and drew up at a venture when they perceived them to rub against a

fish ; and of the latter, above 5,000 have been caught at one single haul of the seine."

It is probable that the seines used in the Potomac waters over a hundred years ago

were much smaller than those now employed, one of one hundred yards being, doubt-

less, of remarkable magnitude,
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surface, and are generally most abundant within a few miles of the

shore. These include a great variety of fishes on the American coast,

confined for the most part to the United States and the region south of

Cape Cod, which do not enter fresh waters, but are found, daring the

summer season at least, and are most abundant near the shore or on

particular spots not far distant.

So far as we at present know, our information, however, being ex-

tremely imperfect, they come in regularly from the deep waters of the

ocean, probably from the western edge of the Gulf Stream, in the spring

of the year to spawn, remaining until fall. A few, as cuuner and
tautog, can be found at almost all seasons of the year. The rest, how-

ever, retrace their steps to spend the winters in the warmer depths out-

side, probably along the edges of the Gulf Stream.

The principal fish of this group are as fellows:

Series 1. Series 2.

The Scup or Porgy, The Sheepshead,

The Squeteague or Weakfisk, The Lafayette,

The Sea Bass, The Drum,

The Sea Eobin (Prionotus), The Whiting,

The Tautog, The Kingfish,

The dinner, The Red Snapper,

Certain flat-fish, The Red Bass,

The Dogfish and other Sharks. The Pompano,
The Mullet.

Of these the members of Series 1 are known to come in immense

schools in the early spring on the south coast of New England, and are

taken extensively in traps, pounds, and wiers. The movements of

Series 2 are less well defined. They make their appearance on the

coast in gradually increasing quantity, although farther south they are

found iu moderate numbers throughout the whole year.

There are two dogfish taken, one, the spinous dog (Acanthias ameri-

canus), coming first in enormous numbers, the livers furnishing a large

supply of oil; the other, the smooth dog, succeeding it in smaller num-

bers. The spinous dog scarcely belongs to this sect ion, as it does not

remain inshore during the summer south of Cape Cod, although abund-

ant north of it. It might be placed with the pelagic fishes but for not

showiug at the surface. It, however, appears more in enormous schools

along the coast during spring and fall, and is very obnoxious to the

fishermen, as all fishing becomes unproductive whenever the dogfish

make their appeamnce.

An analogous movement is seen in certain fishes of the Great Lakes,

as the salmon or lake trout, whitefish, &c, which, while residing for

the greater part of the year iu the deep waters where they are more or

less undisturbed, during the spawning season (in the autumn) come in-

shore, especially the whitefish, and are taken in immense numbers by
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the traps and pounds. The white fish exhibit a very decided tendency

to enter the mouths of rivers on this occasion, especially in Lake Su-

perior and Hudson Bay. Detroit River is an especially favorite spawn-

ing-ground. Indeed, the whitefish might with eminent propriety be

classed among the anadromous fish of the fresh waters, like the land-

locked salmon, the blue-back trout of Rangeley Lake, &c. The spawn-

ing along the shores of lakes at all may be due to their being barred out

from the rivers by artificialor other obstructions.

We may possibly place in this schedule the Capelin [Mallotus villo-

sus), which is exclusively northern, and the Tomcod, although the lat-

ter sometimes enters fresh water to spawu, and may almost be entitled

to a position in the first division, perhaps near the smelt.

(4) Offshore fish.—Xot schooling at the surface ; usually spawning

in the deep seas, for the most part during the late autumn or winter,

though generally resorting to rocks and banks, and sometimes near the

shore for the purpose; never swimming at the surface, and their pres-

ence only to be determined by actual capture. During the winter they

range considerably farther south than in summer. Of these may be

mentioned the cod, the hake, the haddock, aud most other Gadidce

except the pollock. The pollock, belonging to the cod family, is more

of a surface fish, and is very often seen swimming or schooling near the

top of the water. In some respects the halibut belongs in this division.

(5) Pelagic or wandering fish.—Usually surface swimmers, and for

the most part regular migrants in large bands or schools from north to

south in autumn and from south to north in spring; not at all regular,

however, in their movements, and sometimes, for one cause or another,

disappearing gradually or suddenly from a certain region, not to return

again until the lapse of many years. Some, as the herring, the blue-

fish, and the menhaden, are autumn and winter spawners ; the others

lay their eggs, as far as we know, in summer or spring. It is among
the fish of this group that we find, with the exception of the Gadidcc,

the most important of all the sea fish in the entire northern hemisj^here,

whether we consider the number of fish taken, their excellence and high

price, or the amount of capital and number of hands employed in their

capture. They belong almost exclusively to the Clupeidce (the herring-

family) or to the Scombridce (the mackerel family). Two species of the

former group, the shad and the alewife, have been fully considered

under the first head, while no species of the second family belong else-

where. The principal species are the following

:

The Sea Herring. The Cero.

The Menhaden or Pogy. The Bonito.

The Common Mackerel. The Tunny or Horse Mackerel.

The Chub Mackerel. The Swordfish.

The Spanish Mackerel. The Bluefish.

(6) Deep-sea fish.—We have already referred to this group under the

head of relationships. How far they can bo considered as migrants is
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to be ascertained. It is probable that they change their locations but

seldom, living as they do at great depth, where the prevailing low tem-

perature (30° to perhaps 45°) is thought to vary but little.

Until within a, few years little has been known of this group, the re-

searches of the Challenger having been principally instrumental in

showing its extent, variety, and the remarkable peculiarities of its dif-

ferent members. Many species have also been revealed to us by the con-

tributions of the Gloucester fishermen to the U. S. Fish Commission.

Probably the only important factor in influencing the change of sit-

uation in this group of fishes is the search for food or the pursuit by

fellow fish, cephalopods, &c.

In addition to the regular, periodical, or occasional movements offish

just referred to, there are cases in which the change of location is not so

easily explained. Among these may be mentioned the selection of a

fresh-water abode by species which are generally exclusively marine, and

vice versa. Of course, the change in anadromous fishes is intelligible;

but why such fishes as the sawfish, shark (Pristis), the sting-ray, and

quite a number of other kinds should live and apparently thrive in

fresh wrater, is not so easily understood. Other species are found up

rivers to a considerable distance from their mouths beyond the brack-

ish portion.

Hibernation.—Another subject which may be considered in connec-

tion with that of migration and movements is that of hibernation.

Many fresh-water fishes, such as carp and others, are known to bury

themselves in the mud, either partially or entirely, during the cold

weather, and to remain there until the warm season of the year. This

is also the case to a greater or less extent with the eels, both in fresh

water and on the coast. To what extent other kinds of strictly marine

fish exhibit the same habit is at present difficult to determine. The

disappearance from our coast during the winter season of the mackerel,

menhaden, and some other species has given rise to the belief by some

that they bury themselves in the mud at suitable places off the coast.

Indeed, there are not wanting statements to the effect that mackerel

have been speared in the mud by persons who were attempting to

capture eels in this well-known method. Some of these instances ap-

pear to be fairly well substantiated; but whether they represent any-

thing like a permanent condition it is now difficult to say. Those who

believe in the hibernation of mackerel point to the existence of a film

over the eye on the first appearance of this fish in the spring, which the'y

suppose to be the result of the long exclusion of light or of contact with

the mud, this film going away in the course of the summer.

The sturgeon is believed to be a hibernating fish to some extent.

Having thus considered the better marked movements of fishes under

their different heads, I now propose briefly to consider the causes of

such movements so far as we can understand them.

Physical causes.—The more regular changes of position with the
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seasons are caused by the reproductive instinct, by conditions of tem-

perature, and by search for food. They are also to a less degree

affected by the pursuit of predaceous fish and other fellow occupants

of the ocean and by the action of man.

Temperature of the water.—The most important of these agencies is

probably that of temperature; since while tfyere are certain species

that appear to be quite insensible to considerable variations in this

respect, the distribution of others is largely dependent upon the degree

of heat in the water. Certain fishes, such as the cod and herring, are

to be taken only in cold water, the herring usually at a temperature not

exceeding 50° to 55°; tbe cod at a still lower degree. This relation-

ship has an important bearing upon the herring fisheries ; since, when
the heat of the surface water is above the degree indicated, herring

are seldom seen ; as this decreases they make their appearance. This

is so well established that now the herring fishery on the coast of Scot-

land is largely regulated by the temperature observed, and when it is

decidedly above 55° the herring are not looked for.

On the coast of the United States there are two well-defined regions,

one bounded to the south by Cape Cod and the other having this

boundary as its northeastern limit. A few stragglers may be found

occasionally on either side; but practically the cape constitutes the

boundary line.

As a general rule the winter temperature of the ocean at different

points along the New England coast is about the same, the surface

water as well as that at the bottom showing the minimum degree down
to absolute freezing. During this season, therefore, all the more delicate

fish leave either to go south or off the shore until they find the tempera-

ture they require
;
possibly, however, not until they reach the edge of

the Gulf Stream. The summer temperatures, however, vary extremely,

and these variations are accompanied by the presence or absence of

fish of different kinds. On the south side of New England the warmest
temperatures observed were in Peconic Bay, where, in August, 1874,

the bottom temperature was from 71° to 72£°, the surface temperature

in one instance being as high as 74°. Here the same southern types of

marine animals were predominant.

At Wood's Holl, in 1873, the mean temperature at the bottom in

June was 61.7°, and in July 69.5°, and in August 70°/or an average

of 67°. The surface was sometimes a few degrees higher.

Elsewhere on the south side of New England the bottom temperature

ranged from Gl° to G5° off the coast of Connecticut, in from 4 to 20

fathoms; in rather deeper water from 58.5° to 64°. Off Cox's Ledge
it was 50° at 52 fathoms in August, and off several miles northwest of

Block Island it was 45.5° at 47 fathoms, this being accompanied by a

somewhat different fauna. In general, we may say that south of Cape
Cod, while the inshore surface of the water during midsummer ranges

from 62° to 70°, at a greater distance outward, up to perhaps fifteen or

twenty miles, it ranges from 02° to 68°, and that at the bottom, inside
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the northern current that sweeps arouud the outside of Gape Cod and

No Man's Land and into Fisher's Sound, the temperature inshore ranges

from 61° to 70° ; more offshore, it ranges from 00° to G4°. But in the

colder water about Cox's Ledge and off Block Island and in certain

parts of Fisber's Sound, it ranges from 45° to about 50°.

At Portland there is quite a different condition. The maximum tem-

perature was observed inside of Caseo Bay, where the range was from

57° to 65°, and outside from 50° to 59°. The bottom temperatures dur-

ing the summer inshore were from 54° to 5C°, and in the deeper waters

of Casco Bay from 45° to 49°. Farther east and in the Bay of Fundy
still lower degrees are shown.

The following table of temperatures actually observed along the coast

at different times of year will be of interest. It is compiled from ob.

servations made by the U. S. Signal Service as a matter of special co-

operation with the work of the U. S. Fish Commission.

Absolute highest and lowest temperature of water at the bottom at 3 p. m. during the year
ending February 28, 1877.

Spring.

Place of observation. Highest.

Date.

Indianola, Tex
Galveston, Tex
Mobile. Ala
Piinta Rassa, Fla .

.

Key West, Fla
Jacksonville, Fla .

.

Savannah, Ga
Charleston, S. C
Wilmington, N. C .

.

Norfolk, Va
Baltimore, Md „

New York, N. Y . .

.

Now London, Conn
Wood's Holl, Mass.
Portland, Me
Eastport, Mo

Apr. 23
Apr. 30
May 4
May 22
May 3

May 22
May 30
May 30

Mav 29
May 30
May 2«
May 29
May 30
May 28
May 30
May 31

Temp.

78.0
79.0
68.0
87.0
84.8
84.0
73.0
77.0
76.0
73.5
71.0
58.0
57.0
57.0
50.

40.5

Lowest.

Date.

Mar. 21
Apr. 2

Mar. 22
Mar. 21

May 24
Mar. 21
Mar. 22
Mar. 22
Mar. 3

Mar. 4
Mar. 3

Mar. 1

Mar. 2
Mar. 1

Mar. 1

Mar. 18

Temp.

57.0
62.0
54.0
67.0
57.0
62.

53.0
54.0
51.0
44.0
38.0
32.0
34.5
30.0
31.5
31.0

Summer.

Highest.

Date.

July 20
July 17
June 24
July 14
Aug. 20
Aug. 20
July 19

July 11

July 20
Auir. 13

July (i

Aug. 15
Aug. 15

Temp.

88.0
93.0
90.0
90.0
86.0
88.0
87.0

86.0
75.0
70.0
76.0
64.0
51.0

Lowest.

Date.

June- 10
July 31

Aug. 22
June 12

June 15
June 15
June 10

Aug. 27

June
Juno
Juno
June
Juno
June

Temp.

79.0
79.5
76.6
81.0
69.0
75.5
74.0
70.0
72.0
55.

54.0
58.0
49.5
40.0

Place of observation.

Indianola, Tex
Galveston, Tex
Mobile, Ala
Punta Rassa, Fla .

.

Key West, Fla
Jacksonville, Fla .

.

Savannah, Ga
Charleston, S.C...
Wilmington, N. C ..

Norfolk, Va
Baltimore, Md
New York, N. Y . .

.

New London, Conn
Wood's Holl, Mass.
Portland, Me
Eastport, Me

Winter.

Highest.

Date. Temp

Sept. 5
Sept. 2

Sept. 1

Sept. 2
Sept. 2
Sept. 3
Sept. 1

Sept. 1

Sept. 1
Sept. 1

Sept. 1

Sept. 1

Sept, 2
Sept. 29

88.0
91.5
89.0
89.0
87.0
84.0
83.0
80.0
7c*.

72.0
72.0
70.0
58.0
51.5

Lowest.

Date. Temp

Nov. 1
Nov. 26
Nov. 11

Nov. 11

Nov. 27
Nov. 26
Nov. 29
Nov. 29
Nov. 30
Nov. 30
Nov. 30
Nov. 30
Nov. 20
Nov. 26

57.0
68.0
65.0
64.0
52.0
55.0
51.0
46.5
45.0
39.0
46.5
39.0
41.0
43.5

Highest.

Date. Temp

Dec. 1
Jan. 23
Dec. 24
Jan. 29
Jan. 21
Feb. 3

Jan. 22
Dec.
Dec.
Dec.
Dec.
Dec.
Dec.
Dec.

55.0
76.5
84.0
64.0
58.0
55.0
51.0
45.0
45.0
38.0
45.0
38.0
42.0
43.5

Lowest.

Date. Temp

Jan. 9
Dec. 5
Dec. 6

Dee. 7

Jan. 5
Jan. 1

Jan. 4

Jan. 6
Jan. . 1

Jan. 16
Dec. 26

40.0
52.5
45.0
45.0
37.0
42.5
35.0

33.5
29.0
29
27.0
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The capture during the summer and autumn of fishes of the south-

ern coast as far east as Long Island Sound, Vineyard Sound, and Buz-

zard's Bay, is not a matter of surprise. .

The influence of temperature upon the movements of fishes, as al-

ready stated, is seen both in different parts of the coast and at differ-

ent altitudes in the same region.

Oceanic currents also have more or less influence upon the distribu-

tion of fishes. This, however, depends more upon the pursuit by them
of the less independent algae, jelly-fish, crustaceans, ascidians, &c, that

float hither arid thither with the tide.

The apparent clearness of the water is also a factor in this consider-

ation, various species preferring one extreme or the other, and coming

inshore or near the surface with this variation.

The temperature of the atmosphere probably influences the move-

ments of fish only so far as it affects the temperature of the water itself,

the surface strata being, of course, heated or cooled very readily with

variation of the air in this respect. The clearness of the sky and the

consequent amount of light has a very decided influence on some fishes,

especially the pelagic species, invertebrates too being affected in a sim-

ilar manner. A bright sunny day will frequently call up forms that

are never seen at any other time, while others again only approach

the surface on cloudy days or even in the night exclusively. The action

of the winds of the ocean is also to be considered in this connection, al-

though possibly more is due to local currents as affecting the water

than anything else. It is not impossible that variation in temperature

may have great influence upon some fishes provided with air-bladders,

by which the depth of immersion can be conveniently graduated.

In what way the influeuce of aerial currents or winds are felt by fish

is difficult to say. Von Frieden, however, as the result of a comparison

between the actual catches of herring by the German fishermen and the

records of the corresponding days and hours, has come to the conclu-

sion (Circulaire des Deutschen Fischerei-Vereins, 1874, p. 200) that the

best results always followed with the wind from the northwest, and that

generally northern winds were better than southern, and western bet-

ter than eastern.

The reproductive instinct.—It is under the stimulus of the re-

productive instinct that many of the more notable movements of fish

take place, although by what prescience they are enabled to understand
that the interests of their progeny require a change of abode, and es-

pecially from salt water to fresh, it is, of course, impossible to explain.

The anadromous movements, or the ascent of rivers by salmon, shad,

and fresh-water herring, &c, all in countless myriads, and with almost

unerring regularity, are notable examples. It was formerly supposed
that these fish moved in great bodies along our coast, sending off de-

tachments into the mouths of the rivers as they went by. The more
rational hypothesis now is that they live -in the deeper waters of the sea
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in nearly the same latitude as the months of the rivers in which they

were born, and return to them at the proper season. The young remain

in ths fresh water for a time, the period varying- with the species, after

which they also follow their parents in their return to the sea.

The movements of what we had previously designated as inshore and
pelagic fish are also largely connected with the same reproductive in-

stinct, and even the fishes of the Banks illustrate it to a greater or less

degree.

Search for food.—Next, perhaps, to the influence of reproduction

comes the search for food as influencing the migration and movements
of fishes, certain species of fishes following up particular forms of other

fishes, the attempts of which to escape fall under the same category;

or of the lower animals, as they are carried almost unresistingly by
winds and currents in various directions. A notable illustration of this

is seen in the herring.

Professor Mobius, in investigating the food of the herring in the Ger-

man seas, found that a certain copepod shrimp, one of the Entomostraca

(Temora longicornis), was more eagerly sought after than anything else;

this being so minute, however, that 18,000 were taken from the stomach
of one herring and 00,000 from that of another.*

Professor Mobius thinks that the comb like fringes attached to the

gills of the herring serve as tangles in' capturing these shrimps, pre-

cisely as do the similar apparatus of the basking shark and the whale-

bone of the whale. These specimens were obtained in February of

1872, when both the shrimp and the herring were in exceptional abund-

ance; and he subsequently observes that the same relations were found

continually, the abundance of the herring being in strict proportion to

that of the shrimp, t

The chain of connection does not cease in the relation between the

Temora or shrimp and the herring. A great variety of sea birds, gulls,

gannets, &c, follow up the herring, as also numerous mackerel, tunnies,

blackfish, swordfish, and even whales and porpoises, which devour the

herring in countless numbers. The movements of the capelin in the

North Atlantic influence very largely those of the cod and other species,

as when the former come into the shores of Newfoundland and else-

where in immense numbers to deposit their eggs on the beach, the cod,

&c, follow, and are then captured within a very short distance of the

shore.

Driven by enemies.—A notable instance of these relationships is

seen in the menhaden and the bluefish. The menhaden, in its move-

ments along the coast, is very frequently accompanied by vast schools

of bluefish, which, as already explained in a previous report, probably

destroy more menhaden in a day than are taken by man in a whole sea-

* Circulare ties Deutscheu Fischerei-Vereins, 1873, p. 112.

tCirculare des Doutscben Fisclierei-Vereius, 1874, p. DO.
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son's fishing. This is not unfrequently illustrated in the driving ashore

of the menhaden by the blueiish in immense masses, while the bluefish

themselves in their ardent pursuit are stranded at the same timer. A
similar pursuit of the mackerel by the bluefish is often noticed. The
bluefish themselves are, by an act of retributive justice, pursued and

driven ashore by schools of porpoises and horse mackerel or tunnies.

Human agencies.—The influence exerted by man in determining

the abundance or the movements of fishes, apart from their actual cap-

ture, is manifested in various ways, although more particularly in the

case of the anadromous fishes than any other. Whenever any impassa-

ble obstruction is laid across a river, ascended by anadromous species,

as shad, salmon, &c, for the purpose of reproduction, the exclusion from
their breeding grounds has very soon a marked effect. Usually, for the

first two or three years not much difference is appreciable, as these

species require three or four years to mature after passing down the

river before they return to their starting point. There will therefore be

three years of successive returns of schools, and after that there will be

no young fish to keep up the supply, which will be confined to the older

individuals returning in the vain attempt to find spawning beds. At
the expiration of six or eight years the supply will probably cease en-

tirely, and there will be no further run in the river. In this event the

remedy is the removal of the obstructions by taking down the dams or

barriers, or introducing a fishway, and planting the young fish above

the former obstruction ; at the end of three or four years the mature

individuals will make their appearance again.

Nets constitute an obstruction of less moment than dams, since they

are of temporary application and constantly liable to be torn or de-

stroyed by the elements, or removed by legal enactments.

The disappearance of fishes to a greater or less degree from certain

localities has frequently been ascribed to such agencies as the sound

from the paddles of steamboats, the firing of cannon, &c. How far

this is of any moment remains to be seen. A variation in abundance
of fish is not unfrequently caused indirectly by man in destroying or fos-

tering predaceous species. It has not unfrequently happened that one

species of fish has greatly multiplied in consequence of the capture by
man of some special enemy. There is no doubt whatever that the num-
ber of blueiish caught during the summer season for market purposes

permits a vast increase in the number of menhaden, scup, sea bass,

and other fishes which would otherwise be devoured.

Many such cases could readily be adduced, and suggest extreme cau-

tion in the adoption of measures for protecting certain fishes from

natural enemies, without a careful inquiry as to the possibility of indi-

rect results not anticipated. A noticeable instance has been furnished

by Mr. Whitcher, the distinguished commissioner of fish and fisheries

of the Dominion of Canada.
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He states that the Beluga, or white whale, is a great consumer offish

of all kinds, but is especially destructive to tbe salmon and cod of the

Lower Saint Lawrence, the former particularly. . Some distance up the

Saguenay Elver, where the salmon were supposed to have been much
injured by the Beluga, a license was taken out in 1872 for their capture,

and in 1873 a large number (some sixty) were secured at one haul. In

this way a very great diminution was effected.*

These have in turn reacted upon the fisheries, since the sharks, which

bad been kept down in point of numbers by the belugas, multiplied, or

at least came in such numbers as, in their turn, to affect very seriously

the fisheries, the fish being greatly diminished and those captured show-

ing marks of laceration by the teeth of their new enemies. The in-

creased abundance of the sharks was also shown by the much larger

number of them captured in the nets.

Another statement of Mr. Whitcher still further illustrates the rela-

tion between the white whales and the salmon. It is well known that

within a few years the salmon fisheries within the Dominion of Canada
have been very greatly increased by the enforcement of legislation for

the protection of fish during their spawning season, and for the increase

of the supply by artificial propagation.

Another illustration of the same character, as also furnished by Mr.

Whitcher, is to be found in the Bay of Chaleur. In former years the

streams emptying into this bay abounded in salmon, but presented the

usual appearance of salmon rivers in a marked decrease in numbers by
overfishing and other agencies, and this continued for a period of a num-
ber of years. More recently, however, as a result of the wise legisla-

tion on the part of the Canadian Government of protection during

spawning season, and the measures of artificial propagation, the fish

are again found in very great abundance. For twenty years the white

whales were not known in the Bay of Chaleur, or only by stragglers, but

latterly they have returned in large numbers. The first year of their

occurrence they came after the salmon had entered the bay and drove

them into the shores, where they were taken in very large numbers by
the traps and nets that had got a small capture in the lower parts of

the rivers. The next year the belugas, or porpoises, came early in the

season, before the salmon, and apparently awaited their arrival. They
committed great havoc among them and cut them off apparently from

the immediate shores.

"According to the report of the British Fishery Commission, p. xliv, at one time
in consequence of the apparent diminution in the abundance of fish in Loch Fyne, one
of the best known herring fisheries in Scotland, what was then considered a very de-

structive mode of fishing, by the circle-net, was interdicted for a number of years.

It was found, however, that this had not produced the effect supposed', as the decrease

of the fish continued for a time, and after the circle-net fishing was restored the fish

again became as abundant as ever.
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I).

—

Numbers and abundance of fish.

That fish of* many varieties have decreased greatly in abundance
within the historic period in all parts of the world is well established, the

reduction in some cases being truly euormous. This, however, applies

only to certain varieties, especially of the anadromous fish, or those

running up the rivers from the sea to spawn, and to the more inshore

forms. The most indubitable cases of diminution are those of the shad,

fresh-water herring, salmon, and striped bass. On the other hand,

there is no reason to suppose that the cod, mackerel, bluefish, and the

sea herring have been reduced essentially, if at all, in numbers, the stock

of these fishes being from year to year about the same, and an apparent
diminution in one region being balanced by a greater supply in another.

In previous pages of this article, in illustrating another subject, I

have referred to the difference in the numbers of shad and herring in

the Potomac at the present time and in the past, an experience which
is shared to a greater or less extent by all the rivers of the Atlantic

coast. Many streams which formerly furnished a vast quantity of

food, within easy reach, have now become entirely unproductive,

so that it is only by a combination of measures of artificial propaga-

tion in the rivers and judicious legislative enactments that anything

like the earlier experience can ever be again realized.

The causes of this variation in abundance, so far as they can be de-

tected, may be considered under two heads : first, the natural, or un-

controllable 5 and, second, the artificial, or those connected with the

interference of man. Where the former alone are responsible there

may be a hope of a return to original abundance ; man's influence acts

persistently and with increasing effect throughout long continued years.

There are two classes of natural causes of variation : first, those

induced by physical conditions ; and, secondly, the dependence of the

fish upon, or the relations of fishes to, their fellow-iuhabitants of the

sea. The action of man is either director indirect. The direct agen-

cies are those of overfishing and the pollution of the water. The indi-

rect consist of the obstructions to the movements of the fish, the dis-

turbance of the balance of nature, by unduly fostering or destroying

certain classes of animals, aud by breaking up the schools of fishes

during a critical period, and preventing their spawning.

We have already considered under the heads of migrations and move-
ments of fishes the subject of variations in abuudauce, dependiDgupon
migration, or change of place, where, although the fish may be scarce in

one locality, they are proportionally more abundant in another, the

actual number in the sea remainiug the same. At present we are con-

sidering the subject of diminution in actual number of fish. It will

be more convenient to consider this subject of variations in the abun-

dance of marine fishes under the next head, of daugers and fatalities,

where I propose to go into more details.
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E.—Their dangers and fatalities.

A general account of the fisheries of the North Atlantic coast of the

United States is not to be completed without some mention of the

agencies by which they are affected and reduced in abundance other

than as the result of age. The variet}7 of such influences is very great;

perhaps more than in the case of the terrestrial vertebrates, and com-

parable only to the affections and influences upon insects, which, like

the fishes, occur in overwhelming abundance at one time to be more

than decimated at another.

We may consider the subject of the dangers and fatalities under

three heads : first, those brought about by their fellow-inhabitants of

the sea ; second, by man ; and, third, by natural or physical causes and

changes.

1. FROM OTHER FORMS OF MARINE LIFE.

The injuries caused by their fellow-inhabitants are twofold in their ac-

tion : first, upon the eggs and embryonic fish, and second, upon the more

fully grown fish. The destruction of the eggs of fishes is something

truly enormous, the percentage of the yield of even the youngest fish

from a given number of eggs being extremely small. It has been cal-

culated, in the case of the salmon or shad, that not five eggs out of one

thousand produce young fish, able to commence feeding, all the rest

being destroyed in one way or another. .
It is quite likely that even this

ratio is too large. A part of this loss of eggs is due, however, to im-

perfect fertilization, and it is here that artificial propagation has the

advantage in securing the contact of the milt with all the ripe eggs,

leaving an insignificant fraction not fertilized. Probably not half, and

sometimes even much less than half, the eggs discharged experience the

same fortune in natural spawning. It would seem as if the immense

disproportion of eggs to the resulting fish was an intentional provision

in nature, to furnish food to the small inhabitants of the sea, especially

to the young fish themselves, of various species, no other bait being so at-

tractive to fish, even to those that have just laid the' very eggs used for

this purpose. The size of the eggs varies very greatly with the species,

as will be seen in a subsequent chapter, some being adapted to the

smallest mouth, others requiring one of considerable capacity to take

them in. There is almost no season of the yearwhen fish eggs cannot be

found in the water, either floating free or else adherent to some object,

and the work of devouring them is carried on continually. Of course

it is only the smaller fishes that pick up the small eggs ; but theformer,

in turn, contribute to some of larger size, and those to larger again,

until finally, -in the sequence, the largest inhabitants of the sea obtain

their proper food.

It is among the aquatic mammals that we find the most powerful de-

stroyers of fish, these requiring a much larger amount in proportion



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 63

to sustain life, as they feed not merely for subsistence but for material

to keep up the animal heat.

The cetaceans of various species are, of course, the most destructive

by their much greater bulk, the larger of the porpoises being most no-

table in this respect. It is not [infrequently with feelings of satisfaction

that the human spectator observes schools of* bluefish that have de-

voured and driven on shore schools of mackerel and menhaden, them-

selves attacked and subjected to a similar treatment by troops of por-

poises, forming a line outside of them and devouring them with ex-

traordinary rapidity, frequently forcing them on the beach in large

numbers. Whales, too, take their part in this conflict, but probably con-

line themselves to smaller fishes, especially the herring, and possibly

mackerel, capelin, or other species, of which large numbers, while

schooling can be taken at a gulp.

The method of feeding of the whale is, of course, only appreciable

when the operation is conducted at the surface. Here they may be

often seen (the finback whales especially), with the mouth wide open

and swimming with great velocity against large bodies of herring and
floating invertebrates, such as pteropods, jelly-fishes, &c. The greater

the development of whalebone in the mouth, the less do the whales ap-

parently feed on fish and the more on invertebrates. The finback is

characterized by the small amount of whalebone. To what extent the

sperm whale, which is essentially a large porpoise, feeds upon fish is not

known ; its principal food, however, is believed to be the giant cuttle-

fish, which inhabits the depths of the ocean, with the largest of which

it appears able to cope. It is very seldom that a sperm whale is cap-

tured without having in its stomach some fragments of this large ceph-

alopod, the beaks being almost always found in their intestines and

excrement. AuibergrLs almost always contains such remains.

Seals come next to the cetaceans in voracity and destructiveness, and

occupy only a second place, in view of their more limited distribution

and their confinement to a certain proximity to the land. The numbers
of fishes, especially of the Gadidw, doubtless also of salmon, devoured

by the seals in the Xorth Atlantic must be something almost beyond

calculation, and the destruction on the part of the much larger seals,

sea-lions, fur-seals, &c, of the Pacific is probably still greater.

How far the walrus is a destroyer of fish I am unable to say, although

it is generally believed to depend, to a considerable extent at least, upon

mollusca for food.

Otters are also worthy of mention in this connection, the sea-otter of

the Pacific Ocean being very destructive in proportion to its size and
numbers. The common otter also devours large numbers of fish in

fresh water, levyiug tribute on many a fine salmon, shad, and other val-

uable fish.

Although at first sight we may not be inclined to attach much im-

portance to birds as destroyers of fish, yet it is found that they repre-
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seut by no means an insignificant factor in the casualties of the class.

Every fish-culturist is painfully aware of the destruction of his trout,

carp, or other fresh-water species by herons and kingfishers. The fish-

hawks take their toll in the rivers and lakes, perhaps more rarely in the

sea 5 but it is among aquatic birds, especially the gulls, the Pelecanidce

(including cormorants, pelicans, gannets, &c), the Alcidce, or auks, and

some of the ducks that we find the most active oceanic enemies of the

finny tribe. In many parts of the ocean the number of birds belong-

ing to these groups is enormous, and even supposing that each bird de-

vours daily only half, or even a quarter, of its weight (a by no means

difficult feat), the amount of destructiveness is something quite appall-

ing. It has been estimated that the gannets alone, on the coast of

Scotland, devour more herring than are taken by man, their voracity,

like that of the cormorant, being very marked. The gulls are less de-

structive, as they must confine themselves more particularly to the

smaller fish which come to the surface, either spontaneously or as driven

by predaceous fishes.

The reptiles probably contribute but little to the mortality among
fishes in the open sea; but in lagoons and along the shores of islands,

especially iu brackish water, as well as in fresh, they play their part in

the economy of nature. It is especially among the crocodiles, alligators,

and caymans that this destructiveness is seen. The sea-snakes of the

tropics and sub-tropics in all probability consume large numbers of

fishes of such size as can be readily swallowed entirely. In fresh waters

the various species of water-snakes also consume a considerable number.

Some species of turtle are very destructive to fish, although it is more
particularly in fresh water where such forms as the snapping-turtle of

North America play well their part. The sea-turtles are said to be veg-

etable feeders rather than animal, seeking the eel-grass, algae, and other

plants. Probably, however, they do not disdain an occasional fish.

Frogs are also very destructive to fish in fresh water, and require a

careful looking after by the fish-culturist. The salamanders are too di-

minutive to devour large fish, but probably consume eggs and young
on a large scale. The Menoibranchus, or large salamander, in the Great

Lakes, is said to commit great havoc on the whitefish spawning-grounds,

gorging itself on the eggs, and by the aggregate of their numbers largely

reducing the crop of young fish.

The destruction of fish in the sea, as might naturally be expected,

is greatest from fellow-fishes, the smallest being consumed by those a

little larger, these again falling victims to the still more powerful, and

so on until we reach such forms as the swordflsh,the tunny, the largest

sharks, &c, which apparently at least, when fully grown, are free from

danger from their own kind. Here, however, there come in as antag-

onists and destroyers the larger cetaceans; possibly the giant cuttle-

fish, and man ; although such insidious enemies as the lamprey, the

myxine, or hag, the pug-nosed eel, and other parasitic fish may even

cause the very largest to succumb.



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 65

In most cases the fish is destroyed by being taken in at a gulp, by one

of its fellows larger than itself, although there are certain forms, such

as the Chiasmodes, the Saecopharyiix, &c, which, in the possession of

very wide jaws and a capacious stomach sac, can take in entire and

digest fishes of twice their own size. Specimens illustrating this are

to be found in the National Museum. In many cases, as with the

sharks, bluefish, &c, the victim is lacerated, either torn or bitten in

two. Fish like the sand-lance (Ammodytes), when swallowed alive, often

burrow through the stomach and produce death. It is not uncommon
for codfish to be taken with the sand-lance in the abdominal cavity, en-

cysted and mummified, several specimens of these having been ob-

tained by Captain Atwood, of Provincetown. The lampreys and myx-

ines, already mentioned as destroying the very large fish, frequently do

this still more extensively on the smaller ones. The so-called pug,

nosed eel of the Gloucester fishermen (Simenchelys parasiticus) is not

unfrequently found nestling along the backbone of the halibut and cod

where they seem to have the power of 'abiding for some time without

actually causing death. The eel is another of the fishes that destroy

life in an unusual way. It is especially noteworthy in connection with

gilling for shad, in view of its habit of fastening upon a ripe female,

when meshed, and penetrating the abdominal cavity and devouring the-

eggs in its progress. It is a very common experience for the gillers to

find perfectly sound, plump shad, taken in the net, with one and some-

times two or three eels in the abdomen, their destruction having been

effected within a period of a few minutes.

It may safely be said that of oceanic fish more or less predaceous,

there are many forms that live on vegetable substances while young,

but for the most part changing to a carnivorous habit when old. How
many species confine themselves exclusively to fish it is impossible to

say, as a careful examination of the stomachs of most forms shows at

least the occasional presence of crabs, worms, radiates, &c.

I havealready referred to the subject of the rapacity offish, under

the heads of migrations and movements, and variations in abundance,

&c. I would here simply call to mind the ravages of the bluefish in its

attacks upou the mackerel, menhaden, and other species. Great as are

these ravages, however, they are probably nothing in comparison with

those of different species of the sharks. These, by their enormous size

and immense abundance, must, of all oceanic forms, be the most destruc-

tive offish life and constitute the largest factor in the element of mu-

tual injury. Neither is it the largest of the sharks that are the most

dangerous. The smaller forms, which come in large schools, migrating

with the season, are most effectual in their agency. Every fisherman

on the New England coast is familiar with the so-called dogfish (Acan-

thias americanus), a species which rarely exceeds 3 feet in length,

but which frequently comes in on the fishing-grounds in countless num-

S. Mis. 90 5
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bers and renders the fisherman's life a burden by the destruction of his

bait and the disturbance of the fish.

Holdsworth (Deep-Sea Fishing) refers to the finding of twelve full-

sized herring in the stomach of a x>ollock, and from thirty to thirty-five

•in the stomach of a codfish. 1 have taken forty-seven scup of quite con-

siderable size from the belly of a bluefish of about 5 pounds weight.

Instances of this kind could be readily multiplied.

To what extent fishes are destroyed by invertebrates it is difficult to

decide, although probably this agency is one of considerable moment.

Many species are infested with entozoa or intestinal worms, which find

a lodgment in the brain, in the muscles, or the viscera, and which must

necessarily involve more or less of mortality. Others have external

parasites adherent to them, consisting in larger part of crustaceans of

greatly modified shapes. The free-swimming Crustacea, as lobsters,

crabs, &c, undoubtedly kill great quantities of fish. Their.office seems

to be more particularly that of scavengers to destroy the weakly or dead

individuals. Certain of the jelly-fishes are known to feed on small

fishes. It is quite probable that the squids and cuttle-fish live mainly

upon fish. Enormous numbers of squids are found at certain times

in certain waters, and represent undoubtedly great destruction among

fishes. Many illustrations of this relationship could be multiplied, but

the subject need not be continued, as I merely wish to show the gen-

eral relationships.

How far fishes are affected by epidemics or other diseases it is diffi-

cult to say, although there are many instances on record in which this

condition is assigned as the cause of their disappearance. It is said

that the bluefish off the coast of New England were all exterminated

by some disease shortly after the middle of the last century, their car-

casses being found floating in enormous masses over the sea. What-

ever may have been the cause of their absence it is very certain that the

bluefish was not known again until about 1820, when they made their

appearance gradually, of small size, but for many years in nothing like

their original abundance. It is said that they were often known of

such magnitude in the last century that fifteen would fill a barrel, rep-

resenting a weight of 200 pounds when cleaned and dressed. Compar-

atively few such fish are now taken in Vineyard Sound.

Of late years there have been seasons, especially in the summer and

autumn, when fish in the Gulf of Mexico have been found dead in im-

mense numbers. The cause of this has not been ascertained, some as«

cribiug it to actual disease, others considering it the result of some

poisonous infusion or exhalations in the water.

2. THE INFLUENCE OF MAN.

A very large element in the aggregate of destruction of fishes by the

agency of other animals is furnished by the fishing and fisheries, man

deriving, in all parts of the world, especially near the s^ashore
?

a large
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part of his food from the sea, and drawing upon it for supplying dis-,

tant localities, or laying up stores for seasons when fish could not be

readily obtained. These fisheries in the northern hemisphere are par-

ticularly extensive, a large portion of the population of both shores of

the Atlantic finding extended employment in this vocation. The her-

ring fisheries of Scandinavia, Holland, and Great Britain, and in less

degree of British America and New England, the fisheries for cod and
other Gadidwiu the entire North Atlantic, the capture of halibut, salmon,

&c, are all included in this list. In the North Pacific Ocean the sal-

mon and cod represent for the most part this industry. In the warmer
countries of the world, although fish are perhaps absolutely as abun-

dant as in the north, they can be used only for daily consumption, it

being found almost impossible to salt or dry them for future use; and

hence the anomaly of vast importation of cod, herring, and other salted

and dried fish into Cuba, the West Indies, and South America, when
these regions can show much better food-fish in countless abundance.

Great, however, as is the destruction of fishes by man in his various

fisheries, it can easily be shown that it constitutes a very insignificant

portion of the slaughter, when compared with what is effected by fishes

themselves, and it may safely be said that the total of the fisheries of

the North Atlantic and Pacific for the year does not equal the destruc-

tion, possibly in a single hour, by other causes.

We are apt to ascribe a very undue influence to human agencies in af-

fecting the supply of fish by positive diminution or by direct extermina-

tion. That man does influence the supply to some extent may readily

be conceded, especially in the case of the anadromous fish. The obstruc-

tions of rivers by dams are among the most important. The other

agencies of poisoning the water by refuse from factories have little

weight excepting in rivers, scarcely attaching to bays and shores. It is

even a question whether, in some instances, man does really increase

the food supply by the destruction of certain forms that are predaceous.

Reference has already been made to the great problem whether the pur-

suit of the bluefish by the Gloucester fishermen on the eastern coast of

the United States is attended by a further increase of the fish on which
it especially preys, such as the menhaden, scup, weakfish, &c, and
whether every shark and every porpoise killed by man also gives a new
lease of life to a great number of fishes.

A movement now (1877) on foot promises to add another to the illus-

trations of man's indirect influence upon the fisheries in the disturbance

of the balance of power. It has . been ascertained that by treating fish

with bisulphide of carbon or benzine the oil can be extracted much
more easily than by the ordinary process, leaving, indeed, a residuum
in the form of a dry powder. It is claimed that the by-product of oil is

about SO per cent, more than by the kettle or presses, and the dried

scrap instead of yielding 10.5 per cent, of ammonia produces 14.

A building is now being erected, at Wood's Holl (85 feet by 40, and
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34 feet high) to practice the j)rocess, which will he in operation before

the close of 1877, with the special object of making artificial fish-flour

and dried powders for fertilizing purposes. In this process they expect

to work up a great number of refuse fish, which they promise to pur-

chase at the same price as menhaden and in the following order of prefer-

ence : Bluefish, porpoises, sharks, dogfish, menhaden, and skates. They

propose to work up twenty tons of fish each day, and to employ from one

to three steamers to cruise for these supplies, extending from Block Isl-

and to the coast of Maine, touching all intermediate points.

The extent of destruction to fish caused by the porpoises, skates, and

dogfish is well known, and should the anticipated manipulation of forty

thousand pounds of refuse fish per day be accomplished, or say twelve

millions per year (counting three hundred days to the year, and allow-

ing ten millions of pounds for the destructive kinds), we shall have an

enormous withdrawal of predatory fish from the scene of action. This

aggregate might be considered as equivalent in destroying capacity to

two millions of bluefish at five pounds each; and an estimate of the

amount of fish that would be devoured by such a body has been given

in my first report. If the success anticipated for this venture be real-

ized, it is probable that other establishments of a similar kind will be

started, constituting a still greater relaxation of the exhaustion of the

yield offish. A few years of such fishing should present a marked in-

fluence upon the supply of edible fishes along the middle and northern

coast of the United States.

3. NATURAL CAUSES OR CHANCES.

Fish as a class are quite subject to fatalities arising from natural

causes, and which sometimes operate on a very large scale. Among
these, volcanic eruptions are not the least momentous. It very fre-

quently happens that such phenomena from volcanoes near to or in the

sea are accompanied by discharges of boiliug water or of poisonous

gases, which contaminate the waters and cause great distraction to

animal life therein. Many cases of this character are on record as in-

cidents in the history of volcanic discharges. Not unfrequently mud
is thrown out in vast masses, which fills lakes and streams, or invades

the edges of the ocean with disastrous consequences to life. Violent

storms and hurricanes are also to be considered in this connection, fish

being not unfrequently blown on the shores or taken up bodily and car-

ried to a great distance inland. Sudden changes by winds and currents

of the sea bottom not unfrequently cut off portions of the sea occupied

by large bodies of fish, which, unable to get back to proper physical

surroundings, soon perish. Very often, too, this action of the winds

and waves renders the waters very turbid and unfit for animal life in

the sea, which is consequently speedily destroyed. Of this, striking

illustrations will be given in a succeeding chapter.
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Au excessive change of temperature, whether the change be to ex-

treme heat or extreme cold, constitutes au important member of the

agencies injurious to fishes. The latter phase, however, is the more dan-

gerous, as while the fishes that belong to the colder waters of the ocean

are but seldom exposed to an unnatural degree of heat, those of the

South Atlantic and the Gulf Coast of the United States are frequently

killed at once by a severe turn of cold weather, hundreds of tons of

fish frequently perishing within a limited district. This is quite a com-

mon accompaniment iu the fall and winter of the severe northers on

the Texas coast. Similar cases of death by cold or freezing are often

observed on the shores of the New England and Middle States, although

usually not so marked in their presentation. It is, however, quite com-

mon to find in early winter numbers of scup, tautog, sea bass, and other

species in a drying condition on the beach.

Fish Icilled by cold.—I find among some manuscript notes communi-
cated to me by J. Carson Brevoort, esq., that in 1849 many fish were

killed in Massachusetts by the cold, G0,000 pounds of striped bass hav-

ing been taken from Polk pound, and 120,000 pounds from Newton
pound, Martha's Vineyard, and sent to the New York market. He also

records that on the 30th of September, 1841, the shores of Jamaica pond
were covered with young pompanos, from 14 to 5 inches in length, sup-

posed to have been killed by the cold.

Dr. H. C. Yarrow reports that in the winter of 1S70-1871, in the lat-

ter part of December, great numbers of drum, flounders, small mullet,

trout, and spots were frozen at New River (a prolific fishing ground), 45

miles from Fort Macon. The trout, mullet, and flounders were piled on
the shore knee high, and were carted all over the country as manure,
selling at $1 per barrel.

The same thing happened a year or two later. Thousands offish have
been frozen at the same place. Almost every winter during the last

ten years more or less of the food-fishes have been destroyed by cold.

In addition to the destruction of fish in large numbers by sudden
chilling of the water, such as frequently takes place in the Gulf of

Mexico and the eastern coast of Florida after a severe norther, many
are killed by the action of anchor-ice. Thus, in the vicinity of Wood's
Holl, Mass., young herring and other fish are often found in the winter

time floating in vast numbers, and also imbedded in the ice which forms
at the bottom and floats to the top.

Other fatalities.—A further example of the method by which
large numbers of fishes and other inhabitants of the waters may have
been destroyed simultaneously is given by Mr. Henry O. Forbes, of

Aberdeen, Scotland, in his account of a visit to the Cocos or Keeling

Islands in 1884. In this region, immediately after a cyclone, which oc-

curred January 28, 1870, the water on one side of an adjacent lagoon

was observed to be rising from a considerable depth and of a black-

ened color. It continued to flow for about fourteen days, had an inky
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hue, and its smell was "like that of rotten eggs." This was diffused

gradually around the lagoon, and passed into the ocean ; and within

twenty-four hours every fish, coral, and mollusk in the part impregnated

with this discoloring substance died. So great was the number of fish

thrown on the beach that it took three weeks of hard work to bury them

in a vast trench dug in the sand.

It is supposed that this water was impregnated with hydro-sulphuric

or carbonic acid. The statement is made that the corals and shells

were deeply corroded, the corals, especially, being in many places worn

down to the solid base. For a long time alter the catastrophe there

were no signs of life in the lagoon.

Precisely to what cause we are to ascribe the destruction of fish in

the summer season, in the Gulf of Mexico, it is impossible to say. Here,

without any apparent reason because of change of temperature or other

physical condition, for a period of weeks together, myriads of fish, of all

species, are found dying or dead, so much so that they drift ashore in

vast numbers, threatening to create a pestilence. It appears that the

cause, whatever it be, is disseminated in the water, as smacks loaded

with living fish in their wells, intended for the markets of Key West,

Cuba, or the north, when entering certain zones experience the loss of

their entire cargo It is possible that the fatality is caused by some

algous or fuugous plant, which exercises a deleterous effect upon animal

life. The statement that the zones of dangerous water are differently

colored from the main body, would strengthen this impression. One

explanation is that the water from the Everglades, pouring into the Gulf,

in some way exercises a deleterious influence.

As a general rule, of the fishes which perish from one of these causes

or another, no matter how great the mass, it floats at the surface of the

sea until decomposed and wasted, leaving but little in the way of defi-

nite remains.

In regard to the agency of physical causes in destroying immense

numbers of fish simultaneously, under circumstances to involve their

being imbedded and their skeletons thereby preserved, numerous illus-

trations can be adduced in modern times, as we have already shown.

The eruptions of volcanoes along the sea-coast frequently discharge

immense bodies of acid or heated waters into the sea that poison every-

thing around them, the fish being imbedded in the mineral matter

which accompanies the discharge, or covered up by the ordinary

tides, or by the extraordinary currents produced by the same out-

break.

Another very frequent and important natural source of destruction

to which we have just referred is in the sudden cooling of tropical wa-

ters by the "northers." These are frequently observed in the Gulf of

Mexico, where, in the winter especially, the waters are frequently

changed abruptly and to a very marked degree by the persistent blow-

ing of an intensely cold and long continued wind from the'north. This
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m the regions west of the Gulf is usually accompanied by blinding

snow and involves the destruction of man and beast ; and on the sea-

coast millions of fish of all kinds frequenting- the shallower waters are

killed. Not unfrequently these are blown ashore in great heaps, pois-

oning the atmosphere and sometimes constituting by their decomposi-

tion the alleged cause of the yellow fever and other serious diseases.

The most plausible explanation of the phenomena of the occurrence

of fossil fishes in enormous numbers is suggested by Dr. A. Leith Ad-

ams, of the Brtish army,* as the result of personal observation in

New Brunswick. The occurrence took place at a small creek, called

Anderson's Cove, a short distance to the east of the Magaguadavic

Eiver, which empties into the northwestern part of Passamaquoddy

Bay, not very far from the town of Saint Andrews and from Saint

Stephen. This cove is a lagoon of about 1,300 feet in circumference,

into which a small stream enters and communicates with the sea, at

high tide only, by a narrow channel. But in the vehement rush of the

Bay of Fuudy tides the water enters this lagoon with great force and

stirs up the mud into a paste, which runs off slowly, at low tide. The
incoming stream continually brings down a fresh supply of mud and

slime.

On the 24th of September, 18G7, a very heavy gale from the west

blew directly into Anderson's Cove, disturbing the mud to an unusual

degree. The same storm brought into the cove immense numbers of

young herring, about six inches iu length, with a few other fish, as

mackerel and flounders. These, after the storm, were found washed up

on the beach in great numbers, while the mud, which by this time had

settled, was completely filled with them. The bottom of the lagoon

was covered with a layer several feet in depth, the total amount of de-

struction being almost fearful to contemplate.

There is no reason to doubt that similar conditions, iu earlier times,

have given rise to some of the fossil deposits referred to.

Another of the natural causes of the destruction of fish is found iu

the numbers of certain fishes which are stranded when seeking the shal-

low waters for the purpose of depositing their spawn. Of these the cape-

lin of Newfoundland and Gulf of Saint Lawrence is a notable instance,

as it comes in close to the edge of the water in enormous numbers to

deposit its eggs. Here the pressure of the continually succeeding

schools is such as to force the fish in a body on the beach, this action

being sometimes aided by high winds or heavy waves. Windrows of the

fish are to be found on the beach, which are in large part carried away
and used as manure on the fields. Many of these, of course, would

become imbedded in the sand and mud, and constitute material for the

investigation of the future geologist. It is iu all probability to these

circumstances that we owe the occurrence of the capelin as a Tertiary

*Field and Forest Rambles, or Notes and Observations in tbe Natural History of

Eastern Canada. London. Henry S. King, 1873. p. 264.
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fossil of the valley of the Saint Laurence and of certain portions of

Northern En rope.

The occurrence of fossil fish in immense numbers in certain geologi-

cal formations has been a subject of much interest to the geologist and

naturalist, and many hypotheses have been promulgated in explanation

thereof. It is not at all probable that the ordinary casualties happen-

ing to fish would produce anything like the phenomena in question.

It is believed that very few fish die of old age, the incidents of life in

the sea being such that whenever any animal loses the ability to care

for itself some enemy is ready to devour it. The accumulations referred

to, found at Monte Bolca in Sicily, in Syria, in many parts of the

United States, and elsewhere, probably result either from some mys-

terious disease attacking the fish in large bodies, or from some physical

cause. There is but little evidence to prove the existence of serious

epidemics among fish in the sea, although such an occurrence is not at

all improbable. Even here, however, it is likely that there would be

enough scavengers to devour the dead and dying almost as rapidly as

they succumbed to the baleful influence.

One of the methods by which fish are destroyed in great quantities,

and yet kept in a condition favoring their ultimate preservation, as in

rock strata, consists in the sweeping of large schools, during storms,

into low, shallow basins at the edge of the sea, where, of course, death

will very soon ensue. The gradual concentration, however, of the water

by subsequent evaporation, answers the purpose of a slow and careful

salting of the fish, so that for a considerable time after the basin is

dry the fish remain in a good state of preservation. If, as is probably

often the case, sand and mud are swept in with the fish, and this is

repeated at short intervals, a succession of strata with skeletons of

fish and other marine objects may result.

A case of this kind has been mentioned to me by Lieut. Z. L. Tanner,

U. S. N., who noted the phenomena during the cruise of the United

States steamer Narragansett in 1872, at Christmas Island. The surface

of the shallow basin inside of the beach was occupied by many hun-
dreds and even thousands of fish, varying in length from a few inches

to three or four feet, and preserved in perfectly good condition, the thor-

oughly cured flesh being, however, too strongly salted to be palatable.

F.

—

The natural food of sea fish.

The vegetable kingdom at sea, as well as on laud, constitutes the

starting point of all animal life, and whatever may be the extent to

which animals devour their fellows, whether as adults, embryos, or eggs,

there is no doubt that without the presence of plants iu some form or

other and their assimilation, the existence of ani mal lifein the sea would

be an impossibility. It is less easy, however, in the water than on the

land to see the connection between the two kingdoms in this respect,

especially as the most important element of the vegetable division is in
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the extremely minute and more or less microscopic form of diatoms.

These, however, swarm infill portions of the ocean and extend into its

uttermost ramifications, occurring at depths of three or four thousand

fathoms, or at the surface, and equally abundant in tlie middle of the

ocean as on its shores.

There appears to be an immense variety of the lower order of animals,

whose special function it is to assimilate these minute alg?e and convert

them into animal matter. These, in turn, are devoured by animals of a

higher organization or of larger dimensions, although still microscopic;

and after a time, by a succession of such transformations, the matter

becomes a portion of the organism of the larger mollusks, crustaceans,

radiates, worms, or vertebrates.

The larger plant-growths in the sea also have similar relationships,

the so-called sea-weeds, sea-mosses, kelp, &c, furnishing a rich variety

of food. Various mollusks and crustaceans devour both the living sea-

weed and the dead with avidity. The Nereis and others among the

worms, too, will consume decaying vegetable matter.

The great sea-turtles are also believed to depend very largely upon
sea-weeds for food, and the manatee or sea cow of tropical and sub-trop-

ical regions also feeds upon sea-weeds and other submerged marine veg-

etables.

There are comparatively few fishes within our knowledge that cer-

tainly eat sea-weed as a portion of their food, although it is said that

the stomach of the striped bass frequently contains such quantities of

ulva and other succulent vegetation as to render it almost certain that

it must have taken it as an article of food. Not unfrequently the vege-

table contents of the stomachs of certain fishes may have been taken

in accidentally in connection with some shrimp or mollusk which was
resting upon it at the time of capture.

Of the higher order of plants very few species are known in the ocean
(iudeed the Zostera or eel-grass is said to be the only form), but immense
quantities of the trunks of trees, &c, are constantly carried into the

sea from the rivers, and are very speedily attacked by auimals specially

appointed for the purpose, the most familiar being the teredo or ship-

worm, and sometimes certain shrimps or crustaceans, the best known of

which on our coast are species oHLimnotia and Chelura. These very soon
perform their part in honeycombing and reducing to minute fragments
vegetable matter of whatever magnitude, and the fragments, after being-

made too small to serve as burrows, become in this finally divided state

food for other marine objects.

The echini, so abundant on our coast, and especially in the northern
waters, are quite omnivorous in their habits and consume both animal
and vegetable substances, and are apparently especialy adapted for

those of harder texture. They devour greedily the soft portions as well

as the bones of fishes and possibly of other vertebrates, and have been
known to eat off the bark from the stakes used in constructing the
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weirs for herring at Grand Manan. Fastening on the exterior, they eat

off the bark in circular spots. '

There is, therefore, no difficulty whatever in establishing the exist-

ence of vegetable matter in the sea in sufficient quantity to serve as the

basis for the stupendous mass of animal food derived from it.

Starting thus from the vegetable kingdom the chain of succession

of animal life furnishes in oue or other of its links food to all the ani-

mals of the sea, in the process of such assimilation enormous numbers

of distinct organisms being consumed for the support of a single indi-

vidual. Nor is there any definite ratio between the size of the food

used and that of the animal raised upon it, since the baleen or bone

whales are believed to live almost entirely upon shrimps, floating mol-

lusks, and upou the smaller fish whenever they can be obtained in suf-

ficiently large schools. It is well known that herring are devoured in

multitudes by whales, such as the finback, &c.

Sixty thousand copepods (Temora longicomis), by actual count, have

been taken from the stomach of a single herring, while many thousands

of herring have been taken from the similiar receptacle of the whale,

which shows that this miscroscopic shrimp may be regarded as one chief

source of the subsistence of the whale—another case of the relation

between the infinitely small and the infinitely great.

Some fishes are believed to feed very largely upon the organic mud
of the sea-bottom, this of course being rich in some of the smaller forms

of animals and the diatoms. The examination of stomachs of large

numbers of the common menhaden, by Professor Yerrill, revealed no

other substances than the mud in question ; the fish being provided with

very thick, muscular walls to its stomach, a so-called gizzard, for the

special purpose of utilizing it. The J)orosoma, or gizzard shad, of the

rivers of the Atlantic coast, has also a similar provision.

A favorite implement of the naturalist is that called the towing-net.

This is simply a bag of gauze, the mouth of which is held open by a

ring or brass frame, which is towed behind a boat or vessel so as to take

a skimming of the surface of the water. This can never be used in any

part of the ocean without very soon obtaining a greater or less number
of the minute animal organisms, such as the adult shrimp, the larval

stages of certain crabs, embryos of mussels and other mollusks, and

small fishes.

Around floating sea-weed in mid-ocean are always congregated great

swarms of minute animals. The presence of whales, dolphins, albicores,

and other species of animals in mid-ocean also proves the occurrence of

food in vast quantities; as although all these species may not them-

selves devour the lower order of animals, they yet feed upon fishes

which do find their sustenance therein.

It is not probable that any fish feed directly upon purely inorganic

matter. It is through plants that mineral substances of any kind are in-

troduced into the system, especially that which is required for the for-

mation of bone.
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Except iii the earlier stages of life, as already explained, the chief

sustenance of fishes in the sea consists of animal matter, either dead or

living. While some hinds of fish are believed never to feed upon any-

thing but living animals, otbers are, to a very great extent, scavengers,

being especially appointed to devour dead or decaying substances, such

as offal or the so-called gurry, &c. The cypriuodonts of the coast are

particularly active in this direction. Sharks also exercise the same func-

tion in a very marked degree. There are probably but few of the bot-

tom fish that will disdain such substances, consuming living forms with

the same readiness. In the business of clearing out refuse fish they are

assisted largely by crustaceans, certain mollusks, echini, &c.

The living food of fishes may be divided into two sections : first, eggs

and embryos; second, fishes and marine invertebrates of more mature

and advanced ages.

The earliest form in which the fish serves as food for its fellows in the

sea is in that of the egg, and it is for this reason that with the enormous
fecundity of certain fish there is so little apparent increase in their

schools. It may safely be assumed that only a small fraction of 1 per

Cent, of the total number of eggs laid by fishes ever develop embryo
fish, by far the greater part being devoured in a very short time. The
young fish, also, after birth, is for a certain time immature and to a con-

siderable degree helpless and only able to take food for itself after the

absorption of its yolk-bag and the accompanying development of its

fins. Before it assumes the shape of the perfect fish and is able to care

for itself, it becomes a prey to innumerable enemies; and if of the orig-

inal deposit of eggs one fish becomes able to care for itself by feeding

and hiding to every ten thousand eggs hatched, it may be considered a

very satisfactory yield. The proportion, however, doubtless varies with

the species.

Under the rate of the fecundity of fishes will be found a table of the

numbers of eggs laid by particular kinds of fishes, partly copied from

Buckland and partly original, from which we understand that even
with this percentage of loss there is still a margin left for the main-

tenance of the species.

Although the percentage of loss after the embryonic development of

the fish is complete is less than before, there is still a very great drain

upon the numbers of the species, there being at every step an enemy
lurking in wait to devour.

To the large fishes of course there comes a time of comparative
immunity, when nothing but the rarer and more powerful inhabitants

of the sea can interfere. Even then, however, numbers of smaller ene-

mies may combine together for the overthrow of the monsters that

would be more than a match singly for any antagonist, and thus while
fish of the known voracity of the cod, haddock, &c, may consume
readily species of a smaller size, they have as their antagonists the

sharks, the various porpoises, and other cetaceans, and the rarer
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giants among the true fishes, sucli as the swordfish, the tunny or horse-

mackerel, &c., which in turn have their antagonists as already men-

tioned.

The seals, too, devour the larger fish in great quantities ; and in turn

they are attacked by the cetaceaus, such as the oroa, or killer whales, and

other kinds especially adapted for their destruction. Again, the whales

are also antagonized by the killers and various species of swordfish

;

and, indeed, possibly with the exception of the sperm whale, there is no

animal in the sea but what has its foe. Man, however, presents him-

self as the enemy and antagonist of all the species, and is provided with

means for their capture.

We have already referred to the abundance of vegetable matter in the

sea, and to the possibility of supplying it in sufficient quantity to serve

as the basis of marine animal life, and the marine zoologist will have no

difficulty in understanding how the countless numbers of fish in the

ocean obtain their food, in view of the myriads of Crustacea, of mollusks,

of worms, &c, which inhabit the waters.

It is not the species that remain in or near the bottom that are of the

most importance, but the free swimming and floating forms that are

most extensively and readily devoured. While at no time does the

apparatus of the zoologist fail to reveal the presence of animal life,

even though of microscopic dimensions, at times this manifests itself in

bodies, the masses of which almost stagger the imagination, the sea for

hundreds of miles in extent being an animated mush, what with shrimps

and other crustaceans, salpse, and larva) of mollusks, worms, &c, a

bucketful of water taken indiscriminately over the entire area seems

filled with animal life. Nor are these organisms confined to the surface,

the evidence of the beam-trawl and the dredge revealing its existence

in equal quantities below. Various species of minute Crustacea are not

uufrequently thrown in masses on the beach, so as to constitute wind-

rows of many miles in extent, this of course being but a small percent-

age of what is left behind. Where these smaller animals are aggre-

gated in unusual numbers are generally to be found great schools of

mackerel, herring, whales, and other animals pursuing them, as though

certain definite instincts of migration influence them, or they are driven

in their season in a definite direction. Schools of fish follow, which are

thus brought more nearly to the nets of the fishermen. Indeed, generally

the movements of the fish are directed by the instinct of reproduction,

in which they aim at finding a suitable locality for the deposit of their

spawn, or in search of food, which they either follow or travel to meet.

Among the inhabitants of the deep sea which serve as food for the

larger fishes and cetaceans are probably various forms of the cephalo-

pods or cuttle-fish, of which the stomach of the sperm whale frequently

contains large masses, proving their occurrence of dimensions far be-

yond those of which actual critical observation has yet been made. It

will, therefore, be readily understood, from what has already been
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stated, that life iu the sea is a perpetual contest, and that the problem
of the survival of the fittest is there worked out to its extremest con-

clusion. As already shown, no form, however powerful, is free from
danger of attack, the giant whale or the enormous kraken being equally

liable. Of course many of these species when in fullest vigor can pro-

tect themselves by superior fleetness or strength, but with increasing

years and infirmities they too must succumb. In this we see the wise

provision of nature in securing the perfection of animal existence by
providing for the reduction in the excessive abundance of certain forms

of animal life and in the removal from the sea of such as are not pos-

sessed of the highest bodily vigor.

Much outcry is made not unfrequently as to the wastefulness of dif-

ferent modes of fishing, and legislation is invoked to protect fish, on the

ground that the stock will become reduced and the business of the fish-

ermen destroyed. When, however, we fully appreciate the enormous
fecundity of marine animals and the immense mass of life that exists

in the sea, we can readily understand that the destructiveness of what
we are inclined to protect as food-fishes constitutes but a small fraction

of the whole. Several calculations have been made by various persons

in this regard. Thus, Professor Huxley, in considering the question of

the destruction by the herring and cod fisheries on the British coast,

calculated that the cod and ling alone actually caught in British waters

would, if left undisturbed, have destroyed many more herring than the

entire catch by the fishermen, who numbered 15,000 in 1872. Nearly a

million barrels were cured, to say nothing of the vast numbers used fresh

and for other purposes.

In the first volume of the Reports of the United States Fish Commis-
siou, I endeavor to estimate the amount of food devoured by a single

species, the bluefish, which occurs in such overwhelming numbers on

our coast. Here, taking 1,000,000 fish as the annual consuinptiou in

the New York market, and assuming the total number of these fish on

our coast to be 1,000,000,000, of 5 pounds each, which may be regarded

as an exceedingly moderate calculation, we may consider the amount
of other fish that this body of marine wolves will consume. Allowing

ten fish per day, which is a moderate estimate, the total destruction

daily would be 10,000,000,000, which in the one hundred and twenty

days of their abode on the eastern coast of the United States would

give 1,200,000,000,000 of fish taken in this part of the season alone. It

is not at all an extravagant presumption that each bluefish consumes

half its own weight of food per diem ; and we should therefore have

a total destruction of 2,500,000,000 pounds daily, or 300,000,000,000

pounds in the year. The food of the bluefish consists of menhaden,

mackerel, herring, scup, and other species.

It will also be remembered that whiie the bluefish prey upon other

fishes of proportionate size, for every one weighing 5 pounds we may es-

timate at least a hundred of a smaller size. These are equally voraci-
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ous, destroying other fish in proportion, so that it will somewhat tax

the human imagination to appreciate the total destructiveness of animal

life, resulting from the action of this one species alone.

Mr. Goode, in discussing the distribution and natural history statis-

tics of the menhaden, attempts to make an estimate of the number of

these fish devoured on the coast of New England in the summer months

by bluefish and other species, and he comes to the conclusion that these

may safely be given at three thousand millions of millions. In compar-

ison with this the 750,000,000 captured by man during the same period

sinks into utter insignificance. This calculation might be pursued to

any extent ; but I have presented enough to show that the question of

human agencies in the way of affecting or influencing the great ocean

fisheries is scarcely worth considering. I by no means wish to be under-

stood as deprecating any legislation in regard to the fisheries, especi-

ally in respect to the spawning-grounds, as interference here, while not

unnecessarily diminishing the supply to any appreciable extent, may
tend to prevent their coming on particular parts of the coast, and thus

within the reach of fishermen of a special neighborhood.

If it were in any way our duty to take measures for the prevention of

the destruction of life in the sea, and of maintaining the yield of fish

generally at its largest figure, we could accomplish it in no better way
than by increasing the extent and magnitude of certain of our fisheries.

Thus I have shown that there may be a saving of herring by the cap-

ture of the cod and ling on the British coast. For every bluefish cap-

tured in the waters of the United States many hundreds of other fish

are left to enjoy their life, perhaps, however, in their turn to be the

means ofan increased destructiveness in another series of animals. The
capture of whales gives a respite to the schools of mackerel and men-

haden, while the destruction of the herring and menhaden relieves,

though in an almost infinitesimal degree, the drain upon the crustaceans

and the smaller fish.

Another consideration must not be lost sight of, namely, that the

adult and old fish, which constitute an object of pursuit on the part of

man, are, in proportion to their numbers, much greater destroyers of

other fish and the marine animals generally than the younger. It is a

well-established principle in the development of vertebrates that the

earlier in life the greater the increase of the body resulting from the

same amount of food. Thus the new-born infant of 8 to 12 pounds .will

double his weight in a few months, and with increasing ratio the rate of

growth diminishes until when maturity has been reached, unless under

particular conditions of the system, the consumption of several pounds

per diem does not produce the slightest appreciable increase, and, in-

deed, may be attended by an actual reduction in weight. The same
principle applies to fishes, although, perhaps, to a less degree, and ex-

periments have been carefully made in regard to trout, the culture of

which has been the source of greater care than that of any other fislj.
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Here, according to some writers, it has been ascertained that, while it

may require 1 pound of flesh to increase the weight of a trout from 3
ounces to 6, the addition of the next 3 ounces to the weight requires at

least 2 pounds of flesh; for the next 3 ounces, 3 pounds ; for the next, 4

pounds, and so on in a constantly increasing ratio. Finally, when the

fish has attained the maximum development possible in the given limits

of the pond or stream, comparatively little effect is produced by any
amount of feeding.

In this point of view, therefore, and in reference to a future supply

of food, the capture of all the old and fully matured fish is especially

desirable, apart from their own greater commercial value.

Worms, mollusks, &c, feed on the organic mud of the sea bot-

tom, caused by the decomposition of sea-weeds, eel-grass, and land or

fresh-water plants carried down. Other animals and fish feed on this.

Infusoria eat diatoms ; larger forms consume infusoria.

Apart from the consumption of shrimps and other crustaceans the

stomachs of mackerel are not unfrequently found to contain small sand-

lance and what the fishermen call all-eyes. These are said by them
to be the embryors, quite recently hatched, of fishes, in which the body is

transparent and the eyes very conspicuous, indeed, almost the only

portion visible. In summer, schools of all-eyes are found on our coast,

sometimes in immense quantities. Captain Hulbert informs me that in

July the stomachs of the mackerel were fou nd loaded with these fish

which were seen also on the surface of the water, forming extensive

schools. On one occasion he went out seaward from Block Island for 25

miles without getting through the schools, and they were equally abun-

dant to the right and left of him, so thick, indeed, that a dozen at a

time could be scooped up in the palm of the hand.

To what species these belong is uncertain, although the fishermen

surmise that they are young mackerel. It is, however, quite probable,

after all, that they may be the young or zoea-stage of crustaceans.*

Fishermen inform me that they frequently find mackeral apparently

feeding on the jelly-fish, their method of attack being from below, com-

ing upward and striking through the center and making a hole in it.

It is very common to find the jelly-fish floating on the surface torn to

pieces in this way.

* I have frequently found young mackerel—blinks—several inches in length in the

stomachs of mackerel. These are sometimes as large as they are able to swallow.

Without doubt they also feed to .some extent on the smaller crustaceans. As is well-

known, a variety of these forms grow on floating sea-weed, and many fishermen con-

sider it a good sign of mackerel in the vicinity when they see floating eel-grass broken
into small fragments. They assert that the cause of the eel-grass being "chopped
up" in such a manner is because it is bitten into by mackerel. This is perhaps true>

and, if so, is doubtless done by the fish while feeding on the small shell-fish with
which the grass or sea-weed is generally covered. J have observed mackerel attack-

ing Jelly-fish,

J, W, COLLINg,
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Whether they actually find nutriment in the jelly-fish itself, or

whether they are in pursuit of young fish or Crustacea that so often ac-

company the medusa, I am unable to say.

The habit of association between the jelly-fish and other species is

a very curious one. In Norway the association of young cod and had-

dock with the Cyanea arctica is well known, Professor Sars having

called attention to it, and having furnished specimens of fish taken

under such circumstances to the National Museum at Washington.

It is a very common thing to find a number of young harvest-fish, dol-

lar-fish, or butter-fish (Stromateus triacanthus), swimming near thejelly-

fishes, and running under them for protection on the approach of an

enemy ; indeed, I have seldom found very yOung butter-fish except in

association with the medusa. Young hake are frequently found in a

similar association.

Gr.—EePRODUOTION.

The last division of our topic of the natural history of fishes relates

to the subject of their reproduction, and I now proceed to give a brief

statement of the more interesting facts of this character. The repro-

duction of fishes is, for the most part, by means of eggs discharged from

the body and hatched externally to it, these eggs when emitted being

either adherent to each other and to whatever they touch, or free, float-

ing near the surface of the water, or sinking to the bottom. Not un-

frequently the parent covers up the eggs in furrows excavated by a

rapid movement of the tail. Occasionally the eggs are discharged in

large masses, notably so in the case of the Lophius, or fishing-frog,

where they are imbedded in a shell of jelly, sometimes 50 feet or more

in length and several feet wide. In some instances adhesive eggs are

attached to the body o£ the parent, where they remain until the young

are hatched out. At other times they are carried in a pouch under the

abdomen, most frequently of the male, as in the pipe-fish (Syngnathus)

;

sometimes of the female, as in the Solcnostoma. Occasionally regular

nests are prepared (again generally by the male) usually of vegetable

substances, as in the case of the sticklebacks, in which case the eggs

are hatched and the young cared for by the male. Numerous other

varieties of presentation could be mentioned, but these are sufficient

for my present purpose. In not a few instances the eggs are retained

in the bcdy of the parent until they are fully developed, although with-

out placental adhesion, except in a modified degree in some of the

sharks. In one family, that of the Embiotocoids, of the Pacific coast

of California, not more than five to ten or fifteen young are produced at

a birth, these sometimes being 3 or 4 inches in length, from a parent of

not more than 8 or 10.

Certain species of sharks and sting-rays produce living young, some

showing an indication of placental relation to the mother. In all cases
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of tbis kind, where the young are hatched out within the body of the

mother, the number is extremely small, compared to what is seen in

the case of free eggs, and illustrates very well tbe enormous waste of life.

The different species of Embiotocoids are enormously abundant on the

California coast, fully equal, if not surpassing, in numbers many kinds

the females of which lay hundreds of thousands of eggs at a time. As,

however, all the ova developed produce' young, which are protected in

the belly of the mother to a period far beyond even that at which the

young feeds itself, the larger part of the dangers of infancy are guarded

against, and a yield of five to twenty young, from each parent, keeps

up the supply more efficiently and extensively than sometimes where

ten thousand times that number of eggs is discharged.

The eggs themselves, as laid by the parent, are for the most part globu-

lar, and vary greatly in size, those of the eel being microscopically minute;

of the cod, much larger, though still very diminutive ; those of the salmon,

on the other hand, being of the magnitude of a pea ; eggs of the ocean

catfish are of still greater bulk, being sometimes half an inch in diameter*

The males of some, if not all, of the marine Siluridce, or catfish, have

the curious habit of carrying the eggs either in the mouth or the cavity

of the gills until they are hatched, half a dozen to a dozen eggs coustr

tuting a laying. One of the largest known eggs, with the exception

of those of the Plagiostomi (sharks, skates, &c), is that of the myxine,

or hag, a fish well known in the North Atlantic as a parasite, attacking

fishes caught on the hook. Here the shape of the egg is ellipsoidal,

much like that of an olive, and the greater diameter sometimes almost

three-quarters of an inch in length.

A great variety in shape and size of eggs is found among sharks and

skates, these sometimes having a horny shell, and looking as much like

dried sea-weed as anything else. The egg of the cestracion shark, of

the Pacific Ocean, resembles a bit of sea-weed, twisted up into a spiral

shape. That of certain skates is familiar to most visitors to the sea-

shore from its resemblance to a brown pillowcase, with the four corners

extended into tendrils. These cases are from 2 to 10 inches in length,

according to the species. By means of the tendrils they can be at-

tached to sea-weeds and other objects at the bottom of the ocean, and

held there until the young are hatched out and escape through the open

end of the bag. Many varieties of form of egg-cases exist among the

skates, and furnish excellent specific characters.

In further reference to the number of eggs laid by fish I present here-

with a table giving some computations, both original and selected,

which will serve to illustrate better the variety in this respect

:

S, Mis. 90 6
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Species.
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Iii the investigations before the British Fishery Commission as to the

Lpiurious effects of the beam trawl-net, much stress was laid upon its

abstractiveness to the spawn offish, notably that of the cod, mackerel,

plaice, turbot, and other species. Ample evidence, however, was ad-

duced, both within the knowledge of Professor Huxley and from relia-

ble investigations by Sars and others, that the ova of most of the im-

portant sea fishes are discharged in the open sea and float in it until

the young fish escapes from the shell. Sars found this to be the case

when visiting the Lofoden Islands for the purpose of this investiga-

tion, a conclusion absolutely contrary to his previous opinions. Nothing

struck him with greater astonishment than the immense number of

eggs, either containing embryos or emptied of them, which were to be

met with in every direction, these being thickly scattered in the waters

over many square miles.

following list of -what ho calls pelagic spawners, or those the eggs of which are found

floating freely ia the sea

:

The common Sea Perch. The Mackerel.

The Tautog. The Striped Bass.

Five or six species of Flounders. One species of Coitus.

The Silverside or Atherina. The Goosefish or Lophius.

The Butterfish. The Cod.

The Menhaden. The Hake or Phycis.

Most of these were observed by him in the vicinity of Nantucket and a few at New-
port. The time of the spawning of these fish, as noted by him, was as follows

:

The Flounders, from June to early September.

The Perch and Tautog, the last of June and early in July.

The Cod, in August.

The Hake (Phycis), from June to Se'ptember ; the young of all stages swimming on
the surface.

The Sea Bass, recently hatched young seen from July to September.

Menhaden, August and September.

Atherina, June and July.

Cottus, July to September.

Butterfish, July to September.

Lophius, June and early July.

The eggs of these several species vary in size from the .06 to tho .03 of an inch in

diameter. He finds tho young are easily identified by the pigment cells, the oil bub-
bles in the egg, the position of tho yolk-bag, the extent of tho development of the
eyes, and the character of the fins. Tho only sea fishes whose eggs ho knows are de~
posited on the ground are the Batrachus tail, or Toadfish, and some of the Cottoids.

As the result of his extended inquiries on the subject, as secretary of the British

commission, Holdsworthy thinks that, tho herring comes shoreward to spawn, but
that tho eggs may be emitted at a considerable distance from the coast. The eggs
are discharged near the bottom and cover the gravel or sea-weed with a kind of cake,
which is then immediately milted by the male.

According to observers on our own coast, herring, when spawning, are sometimes
in pairs; at others, a large number of both sexes appear to join together, the females
discharging their eggs almost simultaneously and the males their milt, in such quan-
tity as to whiten the water.

The Pilchard, a clupeoid fish, second in importance in England according to Holds-
worthy, certainly spawns in deep water, and then both the adults and the young ap-
proach the shore.
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Mackerel—The mackerel, too, be found to have the same characteristic,

the eggs of both species being found far out at sea. In both cases the

e oo- was provided with a small globule of oil, apparently for the express

purpose of facilitating its suspension in the water, and which was con-

tained in the abdominal sack of the young fish in hatching, and con-

st it uted a large part of its embryonic nutriment.

Plaice.—The eggs of the plaice, too, one of the principal flat-fish of

Europe, were found floating freely in the sea, and the inference was
drawn that most of the flat-fish family, including the turbot, sole, &c,
possessed the same characteristics. An analogy in the habits and phys-

iological condition of other species of the cod family, such as the had-

dock, the pollock, and the hake, also induced Sars to include them in

the same category.

As a general rule, the eggs of fish that float freely in the sea are

single, and belong to the so-called dry eggs, or lack the glutinous en-

velope which is found in the case of the herring and some less impor-

tant fish, which causes them to adhere to each other in masses and to

any other object with which they may come in contact. The herring is

almost the only sea fish of economical importance that exhibits the last

mentioned characteristic. (Deep Sea Fishing, p. 42.)

Many forms of animal life, including fishes of the various Antennarius,

Chironectes, &c, live habitually in mid-ocean, especially among the

masses of floating sea-weeds, of which some species actually make nests

in which their eggs are introduced.

The rate of growth of the young fish varies with the group. In Crys-

tallagobius, according to Collett, and perhaps in other forms, the capac-

ity of reproduction is developed in a year's time. For the most part,

however, it is thought that the ordinary fishes require a period of three

or four years before they are able to propagate their kind. It is likely

that the sharks require a still greater allowance, although nothing defi-

nite is known on this subject.

The actual rate of growth of the individual varies with the species,

and probably to a certain extent with the individual, and the average

at maturity varies very much with different so-called schools. Thus
among the codfish, a school of mature fish coming in to the coast of

New Jersey and elsewhere on the south side of New England, may aver-

age not more than 5 to 10 pounds, while another school, which visits

Cape Ann for the same purpose, averages a much greater weight, indi-

viduals of even 100 pounds not being extremely rare. The same dif-

ference in the size of cod occurs elsewhere, as also in that of other

kinds offish. What causes this difference it is, of course, impossible

to say.

MaDy fishes experience curious changes of shape and color during the

breeding season. These alterations are very much marked in the sal-

mon, the male of which develops a lengthened, hooked jaw, in which

formidable teeth make their appearance. A common alteration consists
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iii the development of a hump in the nape of the neck or in the back of

the male, as in the sea bass,

A change of color is also a very common feature, the male generally

assuming brilliant tints during the brief season which are not appre-

ciable at other times.

It is difficult to say how long fish can maintain their ability of propa-

gation or reproduction, some forms, in all probability, being more per-

sistent in this respect than others.

In conclusion, a volume could readily be written in regard to the pe-

culiarities of habit, condition, and relationship of fishes, but as the

present essay is intended more particularly as an illustration of the

fisheries of the North Atlantic, I shall now bring this portion of my
subject to a conclusion, and proceed to a more important division,

that of the methods, processes, and results of the fisheries themselves.

II.—METHODS OF CAPTURE.

A.

—

The fishing grounds.

In the Western Atlantic there is a remarkable chain of submarine

elevations situated between the Gulf Stream and the east coast of

North America, and extending from the vicinity of Cape Cod to a

point far east of Newfoundland, a distance of more than 1,100 miles.

Many of these elevations are of large extent, and, together with others

of a similar character but comparatively smaller size that are nearer

the laud, lying inside of the main range, they constitute what are

known as the "banks" or the great fishing-grounds for cod (that is,

the various species of the Gadidce, of which the cod, Oadus morrhua, is

by far the most abundant) and halibut.

For the better understanding of the relative position of the banks,

their importance, &c, the description will begin with the southwestern

grounds and proceed to the north and east.

GEORGE'S BANK.

George's Bank is by far the largest and most important fishing-

ground near the coast of the United States, and is second to none in

the Western Atlantic except the Grand Bank of Newfoundland. It

lies to the eastward of Cape Cod and Nantucket Shoals, and is seem-

ingly an extension of the latter, since the water is no deeper between
the southern part of the shoals and the western part of the bank than

in many places on it. As laid down on the charts the southern limit is

in 40° 40' N. latitude, although 10 miles south of that the depth of

water does not exceed 41 fathoms, and therefore the southern boundary
may be placed at 40° 30' and the northern at 42° 05' N. latitude. The
eastern part is in G0° 27' and the western in 00° 00' W. longitude, mak-
ing the greatest length about 130 miles from the northeast to the south-

west extremity, and the greatest width 05 miles north and south. The
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depth is from 2 to 50 fathoms. On the western part, between the par-

allels of 41° 10' and 41° 53' K. latitude, and the meridians of G7° 20'

and G8° 37' W. longitude, are a number of shoals known as the East
Shoal, the North Shoal, the Southwest Shoal, Cultivator Shoal, &c.

The Southwest Shoal is the largest, being 15 miles in length. There is

from 2 to 15 fathoms of water on these shoals and between them from

12 to 30 fathoms. The tides sweep over these with great force, causing

strong rips, and during rough weather the sea breaks heavily on them,

rendering.approach to their vicinity extremely hazardous. The bottom

is chiefly sand, although patches of rough ground, gravel, pebbles, and
rocks, of more or less extent, are found on some parts of it.

Its situation between the Bay of Fuudy and the Gulf Stream causes

the tides to run swifter than on the other banks, and to swirl around

instead of going directly back and forth in opposite directions. They
run around the compass, from leftto right, attaining the greatest strength

when at SF. and NW., and the least in a southwest and northeast direc-

tion. The first attempt at fishing on this bank of which there is any

record was made in 1821 by three Gloucester vessels. But the George's

cod and halibut fishery is of later date, as it did not become fully estab-

lished as a permanent business enterprise until about 1835, although

vessels went there for halibut in 1830. At first the catch was mostly

halibut, but since 1850 it has been chiefly codfish, although more or less

halibut are taken with them. During the months of February, March,

and April large schools of cod make their appearance on the bank.

They are generally found on the " winter fishing-ground," a part of the

bank lying to the eastward of the shoals, between 41° 30' and 42° 00'

IS. latitude and 00° 38' to 07° 30' W. longitude. This is essentially a

spawning ground for the cod, which appear to come on the bank from

the southeast, as they almost invariably, after reaching the ground,

move slowly to the north and west as spring approaches. This is in the

direction of the shoals, and, as the pursuit of the fish brings the ves-

sels near the latter, great loss of life and property sometimes occur in

heavy easterly gales and storms. As soon as the spawning season is

over the schools of cod break up, but more or less fish are caught on

different parts of the bank during the entire year, though rarely, if

ever, are they found so plenty as when the winter school is on.

The codfish fleet, which numbers about one hundred sail, is wholly

from Gloucester, Mass. Besides these there are tweuty-five to thirty

vessels from the same port that fish on George's for haddock in the.

winter, and a few others from Xew Loudon, Conn., and other ports on

Long Island Sound engage in the cod and halibut fishery in spring

and summer.
brown's bank.

Brown's Bank lies in a northeasterly direction from George's Bank,

being separated from the latter by a gully, This bank is imperfectly
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laid down cm the charts, which therefore fail to give an adequate idea

of its extent and importance as a fishing-ground. Its greatest leugth

east and weit is 53 miles, from G5° 10' to 00° 23' W. longitude, the great-

est breadth 47 miles, from 42° 15' to 43° 02' N. latitude, and the depth

varies from 20 to 55 fathoms. There is a small shoal on the northern

part, the location of which has not been definitely determined, where

it is said there is not more than 9 to 15 fathoms. The bank slopes grad-

ually from the shoal in a southerly direction, but falls off steep on the

northern side. The bottom is mostly composed of gravel, pebbles, and

rocks, the latter predominating near the shoal.

The tides are nearly as strong here as on George's Bank, but run more

directly to and from the Bay of Fundy, the northeast and southwest

set being generally much weaker than on the latter bank.

Cod, halibut, and haddock are the principal fish taken, although

cusk, pollock, and hake are found more or less. Cod are quite plenty

in the winter and some good fares are obtained, although but compara-

tively few vessels fish there at that season, most of them being in the

George's fleet. At other seasons, however, the fishing on Brown's Bank
compares favorably with that on any of the banks in the vicinity, and
quite a number of the so-called Georgesmen are engaged in fishing

there. The cod is found the year around. Halibut were formerly

found very plenty, but at present occur in much less numbers. Some-

times the haddock fishermen make a trip to this bank during the winter

and good catches are occasionally obtained.

JEFFREY'S LEDGE.

This may perhaps be considered one of the best shore fishing-grounds

in the Gulf of Maine, although it is comparatively small. It is seem-

ingly an extension of the shoal ground that makes off in a northeasterly

direction from Cape Ann. It is .about 20 miles long NE. and SW. and
from 2 to 4 miles wide. Its southern limit is 42° 54', and northern 43°

11' H". latitude, and the eastern and western boundaries may be placed

at 69° 58' and 70° 18' W. longitude. The bottom is rocky ou the shoal-

est parts, with gravel and pebbles along 'the edges. The depth of

water is from 27 to 35 fathoms on the bank, falling off to 40 and 50 fath-

oms on the borders. Usually there is little or no tide, though occasion-

ally there is some current setting to the SW. Cod, cusk, and haddock
are taken in the fall, winter, spring, and early summer, with more or

less hake or pollock mixed with them. For a number of years Jeffrey's

Ledge was a favorite winter fishing-ground for haddock, which were
very abundant, and even at the present time many vessels resort there

in pursuit of haddock ; but since the haddock fishermen have extended
their cruises to the outer banks, a less number, of course, go to Jeffrey's.

Besides the haddock catchers, the vessels engaged in the shore fisheries

resort to this ground in the spring and fall.
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CASHE'S LEDGE.

This is not a very important fishing-ground at present except for a brief

season in the spring, although it is resorted to somewhat by the shore

fishermen in summer and fall, and sometimes good trips are obtained.

It bears east from Cape Ann, from which the shoals are 70 miles dis-

tant. The bank is about 22 miles long, from 42° 49' to 43° 11' N. lati-

tude, and about 17 miles wide, from G8° 40' to 09° 3' W. longitude. There

are three small shoals on the western part of the ground. The southern

one has 7 fathoms, the middle one 4 fathoms and the northern one 11

fathoms of water. The position of the middle shoal is 42° 5G' 1ST. lati-

tude and 6S° 52' W. longitude. From this the south shoal bears S. by

E. and the north shoal jSHSTE., each being 3 J miles distant from it.

These break in rough weather, and, though of small extent, are dan-

gerous to passing vessels, especially as they are almost directly in the

track of vessels bound to and from Cape Sable to Massachusetts Bay.

With the exception of the shoals the depth of water ranges from 15 to

(50 fathoms. The ground is more or less broken, with bottom of sand,

pebbles, and rocks. The greater part of the fish caught here are cod,

hake, and cask. Halibut are rarely seen, and haddock and pollock are

less plenty than the other kinds. Good trips are often secured on the

edge of the ground in May and June, but the dogfish, which appear

about the last of June or in July, usually drive everything before them

and for a time stop the fishing. The class of vessels fishing on Cashe's

range from 15 to 45 tons, and are what are known as shore trawlers.

JEFFREY'S BANK.

This bank, which lies east of Cashe's Ledge, is of comparative little

importance as a fishing-ground. It is about 20 miles long SW. and NE.,

and 10 miles wide, the northern and southern limits being 43° 15' and

43° 30' N. latitude. The eastern edge is in 08° 25' and the western in

08° 40' W. longitude. The bottom, which is somewhat broken, is com-

posed of mud, sand, gravel, and pebbles, with a depth varying from 35

to 70 fathoms. Cod, haddock, hake, and cask are the fish most plenti-

ful ; some pollock are caught, but halibut are rarely taken. The best

season is in late spring and early summer, before the dogfish schools

strike, after which but few fish can be obtained. This bank is resorted

to by the smaller-sized vessels of from 15 to 50 tons.

GERMAN BANK.

Although this bank is not usually laid down on the charts it is one of

the most important in the Bay of Fuudy. It bears SE. from Baker's

Island light (Mount Desert), from which the northwest part is about 52

miles distant. The length is about 15 miles and the width 9 to 10 miles.

It lies between 43° 38' and 43° 53' 1ST. latitude, and 00° 5S' to G7° 15'

W. longitude. There is from 65 to 100 fathoms of water. The bottom is
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mostly a tough red clay, bat with spots of mud, sand, gravel, aud pebbles

on some parts. The tide sets out and in the Bay of Fundy about SW.
aud XE., but is not so strong as might be expected. Cod, hake, cusk,

and haddock are the fish which are chiefly taken, but a few halibut and

pollock are occasionally caught. The fishing season is from April to

October, although fish are usually the most abundant in the spring. This

bank is resorted to chiefly by vessels from the coast of lVIaiue, but is

sometimes visited by the Massachusetts fishermen.

MARBLEHEAD BANK.

This fishing-ground, which .is quite an important one for the shore

cod-fishermen, is not laid down on the charts. Therefore the fishermen

who visit it are probably the only persons familiar with its location, or

who are able to estimate its extent. The ground which they call Mar-

blehead Bank is situated between Grand Mauan and German Banks,

the shoal water bearing SSE. from Mooseabec light, a distance of 32

miles. It is about 12 to 15 miles long and 7 or 8 miles wide, and lies be-

tween 44° 00' and 44° 10' K latitude and GG° oS' to 07° 13' W. longi-

tude. There is from 3.5 to 70 fathoms of water, aud the bottom is mostly

clay and gravel. The fish that occur in the greatest numbers are cod,

pollock,, and haddock, but with these are more or less hake aud cusk.

The best fishing is generally in the spring and early summer. The same

class of vessels—shore fishermen—as frequent Grand Manan and German
Banks also resort to this, but occasionally those of a larger size make
one or more trips during the summer season.

GRAND MANAN BANK.

Grand Manan Bank lies at the entrance of the Bay of Fundy, and

bears SW. J S. from the southwest head of Graud Manan Island, from

which the northern part of the bank is 15 miles distant. It is 10 miles

long and 5 miles wide, and lies in a SW. and NE. direction. The bot-

tom is mostly stones and gravel, and the depth of water varies from 24

to 45 fathoms. The tides are quite strong, but not enough so to

prevent trawling. Cod and pollock are the principal fish, cusk, hake,

haddock, and halibut being less plenty. The fishing season is from

April to October, when the fish come on the bank to feed. In the spring

the fish are usually the most plentiful on the southwest part, but later

in the season the best fishing is generally obtained on the other end of

the ground. It is a favorite fishing-ground for the class of small vessels

commonly known as shore-fishermen.

SEAL ISLAND GROUND.

Off the western part of Nova Scotia there is an important fishing lo-

cality known to the fishermen as the "Seal Island Ground," although

no name is given on the charts. This may not, perhaps, be called a
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bank, as it is shore soundings, which slope gradually from the land to

the south and west, but continue in a northerly direction beyond what

may properly be considered the limit of the ground. To the south it

extends nearly to Brown's Bank, from which it is separated by a nar-

row gully.; to the west 38 miles from Seal Island, the western land of

Nova Scotia; and to the northwest about 35 miles. The southern limit

is in 43° 00', and the northern in 43° 45' N. latitude, while the western

boundary may be placed at G(i° 40' W. longitude.

There is a small shoal, the Pollock Rip, with a depth of 7 fathoms,

which bears SW. from Seal Island, from which it is distant 9i miles,

but with this exception, the ground slopes quite gradually, the depth

varying from 15 to 70 fathoms. The bottom is principally composed of

coarse gravel and pebbles, with occasional rocky spots of more or less

extent. The tides sweep out and in the Bay of Fuudy with consider-

able force, the course changing with the direction of the land, so that

while they run nearly north and south on the northern part of the

ground, they swing around to northwest and southeast to the south-

ward of Seal Island. The flood is much stronger than the ebb, and the

fishermen estimate that one flood wdl carry a vessel nearly as far in a

northerly direction as two ebbs will in the opposite way.

The fish that are principally caught on this ground are cod, haddock,

and pollock, although halibut, cusk, and hake are taken to a limited

extent, and occasionally herring or mackerel are netted for bait. Cod
are generally more plentiful from spring to fall than during the winter,

but haddock and halibut are found all the year. Fishing usually begin.s

in April or May, and continues until October. Halibut were formerly

very abundant, but are now comparatively scarce.

This ground may be considered esseutially a feeding-ground for the

cod, which come here after the spawning season is over to fatten upon

the crabs and mollusks on the bottom and the herring and other species

of small fish that are swept back and forth in the tide-rips. All parts

of the Seal Island ground are fished on at the same time. This was

formerly a favorite fishing-ground for vessels from the coast of Maine,

but since trawling has come«to be so universally adopted but few Amer-

ican vessels except " hand-liners" go there. The fieet engaged in fish-

ing there now is principally composed of vessels belonging to the west-

ern part of Nova Scotia, which generally "fish at a drift," going back

and forth over the ground with the wind and currents.

ROSEWAY BANK.

• Roseway Bank lies in a northerly direction from Le Have Bank and

SE. from Shelburne light. It is oblong in shape and of small extent,

the greatest length being only 19 miles, and breadth 12 miles. The

limits are 43° 13' and 43° 32' N. latitude, and 64° 30' to G4° 38' W.
longitude. The bottom is sand, gravel, and rocks, and there is a depth

of from 33 to 48 fathoms. The current here is not nearly so strong as
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iii the, vicinity of Cape Sable, or Brown's Bank. The general set is

about WSW. and ENE,, the westerly current usually being much the

strongest, although both the force and direction is somewhat influenced

by the winds.

The principal fish are cod, haddock, and cusk, but hake, pollock, and

halibut are occasionally taken. The season is usually from May to Oc-

tober, during which time fishing is carried on principally by small-sized

vessels from the western part of Nova Scotia, although a few American

vessels occasionally go there. To the northwest of Boseway, and be-

tween it and the laud, is ' Cape Negro Mud," a good ground for cod at

certain seasons. It is of small extent, with muddy bottom, and a depth

Varying from GO to 80 fathoms.

LE HAVE BANK.

Le Have Bank is situated to the eastward of Brown's and south and

east of Boseway Banks. It extends from 4L'° 53' to 43° 24' N. latitude,

a distance of 31 miles, and from 03° 50' to 04° 47' W. longitude, a dis-

tance of 41 miles. Much of this westerly extension is a long narrow

prong that makes out from the main body of the bank. The bottom is

largely composed of coarse gravel, pebbles, and rocks, with only here

and there small spots of sand. The depth of water is from 40 to 50

fathoms. The general set of the current is mostly to the westward, but

this, however, is influenced very much by the direction and strength of

the winds. The fish that are chiefly taken on this bank are cod and

haddock, although the other species of bottom fish are found more or

less plentiful. God are found at all seasons of the year, but are more
abundant during the early winter than at any other time, and good trips

are frequently obtained by the Gloucester vessels, which are the only

ones that go there at that season. The Gloucester winter haddock-

catchers, who carry these fish fresh to Boston market, Lave extended

their trips from George's and Brown's Banks to Le Have, and during

the present winter (18S0-'S1) have made some remarkably good catches.

LE HAVE RIDGES.

The fishing-ground known as Le Have Bidges is simply a continua-

tion of Le Have Bank to the eastward in the direction of the Western
Bank, a distance of about 45 miles. This makes the eastern limit in G2°

50' W. longitude, while the northern and southern boundaries are about

the same as those of Le Have Bank. The bottom is a succession of ridges*

of gravel and pebbles, with occasional patches of rocks, and the depth

varies from 55 to 85 fathoms. The current is weaker here than farther

west on the bank, and, excepting with easterly winds, is but little

noticed. The general set is wester^. The " Bidges " were for a number
of years one of the favorite places of resort for the halibut catchers in

the winter, and many good trips of cod have .also been taken at that
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season. At present but few halibut are caught, except in the deep

water along the southern edge of this ground, where sometimes they

have been found quite plenty for nearly the entire year. Hake are also

found in large numbers in the deep water about the borders of the

ground, and even on the ridges. As a general thing but few vessels

besides those from Gloucester have made a practice of fishing on Le

Have Ridges, though a few cod fishermen from other places stop there

now and then during the summer.

SAMBRO BANK.

This bank lies in a westerly direction from the Western Bank, but is

so small that it is of little importance as a fishing-ground and is but

little resorted to by American vessels. . It lies between 43° 3G' and 43°

47' N. latitude and G5° 40' to G3c 00' W. longitude, the greatest length

being 15 miles and width 11 miles. There is from 50 to GO fathoms of

water, and the bottom is mostly sand, gravel, and pebbles.

WESTERN BANK.

The Western Bank is one of the most important fishing-grounds in

the Western Atlantic, considered either as to size or the amount of fish

taken on it. Lying off the eastern coast of Nova Scotia, it has Le Have
Ridges on the west, and Bankquereau on the east, from both of which

it is separated by gullies. The general direction of the bank is WSW.
and EXE.; the eastern limit is 59° 07', and the western G2° 27' W.
longitude, making the extreme length 193 miles. The southern limit is

in 42° 51', and the northern in 44° 4G' K latitude, the extreme width,

therefore, being 95 miles.

On the eastern part of the bank is Sable Island. This is about 20

miles long and li miles wide, and composed wholly of sand, which for

nearly the entire length is in hummocks, caused probably by the action

of the wind. Off either end of the island are long and dangerous sand-

bars. The general direction of the island and bars is east and west,

although they take the form of a crescent with the concave side on the

north. The depth on the bars for a distance of from 7 to 10 miles from

the island does not exceed 2 fathoms, and even 10 miles farther out in

an easterly and westerly direction there is not more than 10 or 11 fath-

oms. On the middle ground—a portion of the Western Bank which lies

in a northerly direction from Sable Island about 25 miles distant—there

are several shoal spots with from 10 to 19 fathoms on them.

As a general rule the bank slopes gradually from the island to the

south and west, the depth- ranging from 18 to GO fathoms. The gen-

eral character of the bottom is sandy, but there are patches of gravel

and pebbles. The currents in the vicinity of Sable Island are occasion-

ally quite strong, and generally irregular, being very much influenced

by the winds. On the -greater part of the bank there is usually but
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little current. The set of what there is, however, is mostly in a west,

erly direction. Cod and halibut are the principal fish taken, though

the other species of bottom fish are found in limited quantity. The for-

mer are generally the most abundant in the spring, from the first of

March to June, although good fares are obtained throughout almost the

entire year. For more than twenty-five years the Western Bank has

been a favorite resort of the halibut fishermen. At first these fish were

found very plenty in from 45 to CO fathoms, and since 1876 have been

caught in great numbers along the edge on the south and east sides in

from 100 to 300 fathoms. Like the cod, they are found during the en-

tire year, the period of greatest abundance, however, being from the

first of January to the first of Jctober. The Western Bank may be con-

sidered both as a feeding and spawning ground for the cod and halibut.

It abounds with shell-fish and crustaceans, as well as with several spe-

cies of small fish upon which the cod and halibut prey. Although the

cod do not gather in such great schools in winter as they do on George's

Bank, it is nevertheless quite evident that they assemble at that season

for the purpose of reproduction. Usually they are found the most plen-

tiful on the western part of the bank in winter and early spring, but

as the season advances they move into shoaler water in the vicinity of

Sable Island, the " bend" of the island and about the bars being favorite

grounds during the late spring and early summer. Vessels from all

along the New England coast and from the British Provinces resort to

this bank to pursue the cod fishery, but fishing for halibut is almost ex-

clusively carried on by the Gloucester fleet.

THE GULLY.

Although the " Gully " cannot be called a bank, being just what its

name suggests, a deep gully between two banks, it is nevertheless too

important as a halibut fishing-ground to be omitted from a general de-

scription of the fishing banks. This lies between Bankquereau and the

Western Bank, being bound on the north and east by the former, and
on the south and west by the latter. The entire length of the gully is

more than 60 miles, but the halibut ground is of less extent, and the

limits, east and west, may be placed at the 59th and 60th meridians of

west longitude. It is about 18 miles wide, on the eastern part, from
41° 08' to 44° 26' N. latitude, but narrower farther west. There
are several ridges with rocky and gravelly bottom and a depth of 75

to 125 .fathoms, on which the halibut are usually caught. On either

side of these ridges the bottom is generally sand or mud, excepting in

the eastern section, where it is composed mostly of pebbles and sharp

rocks.

The current generally sets in a westerly direction, but is very irregu-

lar in strength; an easterly wind often causes it to increase very per.

ceptibly, while at other times there may be but little or no tide. When
the halibut fishing first began on this ground it was carried on chiefly
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iii the spring on the northern and western part, but in the spring of

1S77 the fishermen made trials farther out, in deeper water, and excel-

lent fares were obtained as late as June and July. Since that time good

fares have been taken during the winter season, and it appears that

halibut come to this place especially to feed, as they generally move to

other localities just previous to the spawning season. With a few ex-

ceptions the Gloucester halibut vessels are the only ones fishing on

this ground.

BANKQUEREAU.

This may be considered among the most important of the fishing

banks lying between the 40th and 48th parallels of latitude. It lies in

an easterly and northerly direction from the Western Bank, being sepa-

rated from the latter by the "Gully." The former bank is long and com-

paratively narrow, and lies in an east and west direction. The extreme

length is 118 miles, from 57° 20' to 60° 04' W. longitude. The southern

limit is 44° 05' and the northern 45° 01', a difference of 56 miles, but the

widest place, the eastern part, does not exceed 46 miles.

There is a shoal ground called the " Rocky Bottom," on the eastern

part of the bank, which has a depth of 16 fathoms, while elsewhere there

is from IS to 50 fathoms. The Bocky Bottom is much frequented by

the hand-line dory fishermen during the summer, and sometimes several

hundred dories are fishing there very close together.

The bottom is generally rocky, but there are patches of sand and

gravel on some parts of the bank. The current from the Gulf of Saint

Lawrence and the polar current meet here, but, though this causes con-

siderable irregularity, the latter is usually the strongest, and the set is

therefore chiefly in a westerly direction. The force is much influenced

by the wind, so that there may be quite a strong tide for several days

together and then but little or none.

But few kinds offish, with the exception of cod and halibut, are taken

on Bankquereau ; hake, haddock, and cusk being comparatively rare.

Halibut are found throughout the entire year in the deep water along

the edges of the bank, where, at a depth of from 100 to 400 fathoms, large

numbers of them are often taken. These are apparently both feeding and

breeding grounds for the halibut, and it is not unusual for a school of

them to remain several weeks or even months in one locality, although it

is probable that some of the schools that " strike" on the eastern part of

the bank in the spring are migrating farther north. The best season

for cod is from May to November, when the schools gather on the bank

to feed on the lant, squid, Crustacea, and shell-fish that usually occur in

great abundance. As a general thing cod are found the most plentiful

on the eastern part of the bank, although good catches are frequently

obtained farther west. French, British, Provincial, and American fish-

ing vessels resort to this bank for cod in summer, and .the American

(Gloucester) fresh halibut fleet visit it at all seasons.
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CANSO BANK.

This bank lies to the south and east of Cape Canso, from which it de-

rives its uame; it is unimportant as a vessel fishing-ground, and is too

distant from the land to be much resorted to by small boats. It lies be-

tween 45° 00' and 45° 10' N. latitude and 59° 58' to 00° 42' W. longi-

tude; the greatest length, in an east and west direction, being 30 miles,

and the width 10 miles. There is a depth of from 30 to 56 fathoms, and

the general character of the bottom is sandy, with spots of gravel or

pebbles.

MTSAINE BANK.

Although Misaine Bank is quite large, it is but little resorted to by

fishermen, and therefore it may be said that as a fishing-ground it is

unimportant. This fact seems quite remarkable, since it is not more

than 30 miles distant in a northerly direction from Bankquereau, which

is a good ground for cod and halibut. The extreme length is 61 miles,

in an easterly and westerly direction, the limit being 5S° 08' and 59° 28'

W. longitude. The width is 41 mile's, from 44° 59' to 45° 40' K latitude.

The depth of water varies from 40 to 60 fathoms, and the bottom is gen-

erally broken and rocky. But little can be said concerning the abun-

dance offish on this bank, since it is so rarely visited by fishing vessels

that no reliable information can be obtained concerning this matter.

The natural infereuce is, however, that the bank has been fished on more

or less, and though cod and other bottom fish are found they are not so

plentiful as on other banks.

ARTIMON BANK.

Artimon Bank lies north from the eastern part of Bankquereau, being

separated from it by a narrow gully. It is of such limited extent that

compared with the latter, it is of but little importance as a fishing-

ground. The fishermen generally prefer to try on the larger bank, and

therefore but comparatively little is known about the abundance of

fish on Artimon Bank, although it is known that the same kinds may
be taken on one as on the other. It is 17 miles long and 10 miles wide,

with a depth of 37 to 50 fathoms, and bottom of coarse gravel and rocks.-

SAINT TIERRE BANK.

Until quite recently the bank of Saint Pierre was considered a very

important fishing-ground for both cod and halibut, and was much re-

sorted toby American as well as French and British provincial fishermen.

At present, however, fish are much less abundant than formerly, and it

can scarcely be placed in .the front rank of fishing banks. It is situ-

ated to the northwest of Grand Bank and Green Bank, and off the

south coast of Newfoundland, the northern part being only 11 to 15

miles distant from the French islands of Miquelon and Saint Pierre. It
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is oblong in form, and extends in a northwest and southeast direction.

The length is 110 miles, and width 60 miles, and it lies between the par-

allels of 45o 15' and 16° 45' N. latitude, and the meridians of 55° 21' and
56° 21' W. longitude. There is from 22 to 50 fathoms of water. The
bottom is generally rocks and pebbles, covered with a growth of reddish-

colored bryozoans, but on some parts there are places of considerable

extent where it is composed of sand or gravel. Ordinarily there is

not much current on this bank, although sometimes, when driven by
strong winds, the polar current, which sweeps around the south coast

of Newfoundland, is quite strong. Cod and halibut are the only food-

fish that are found in any numbers, although a few cusk and haddock
are .sometimes taken. The season for both cod and halibut is from the

1st of April to November. The best season for cod is from the 1st

of June to October, when they come here in pursuit of capelin and
squid. Halibut were formerly taken on. the shcal parts of this ground
during the spring and summer, but at present are rarely found in

any abundance except in the deep water along the edge, or on rocky

spots, a distance of 15 to 20 miles from the bank, where there are no

soundings laid down on the charts. Some of the schools of halibut find

their breeding grounds on these rocky patches, but the greater part pass

along the edge in the spring on their way to the north. With the ex-

ception of the fresh halibut catchers, few fishermen besides the French
make an attempt to fish on Saint Pierre, as the other banks offer much
greater inducement.

GREEN BANK.

Green Bank is one of the least important of its size in the Western
Atlantic, if only that part laid down on the charts as such is considered.

But it may be said, however, that one of the best halibut grounds is in

the deep waters near its southern part, and as this is also called Green
Bank by the fishermen, it may not be out of place to consider it in this

connection. This bank is situated between Grand and Saint Pierre

Banks, being 7 miles distant from the former and 13 miles from the lat-

ter. The extreme length is 54 miles north and south, between 45° 15'

and 4G° 09' N. latitude, and it is 33 miles wide, the meridians of 54° 17'

and 55° 03' W. longitude bounding it on the east and west.

The depth varies from 40 to 60 fathoms, and the bottom is composed
of sand, shells, pebbles, rocks, and corals. The general direction of the

polar current, which sets over this bank, is usually from northwest to

southwest, its course, as well as force, being more or less influenced by

the wind. But little is known of the abundance of the cod here, as the

fishermen prefer to go to grounds that are better understood than to

stop on this.

Since 1875 halibut have generally been found very abundant in the

winter and spring and sometimes, even during the summer, in from

75 to 300 fathoms, along the edge of the ground between the Grand and,
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Saint Pierre Banks, which is near the southern part of Green Bank.

This locality appears to be a feeding-ground in winter, and during the

spring is in the direct line of the route followed by the halibut that are

migrating from the Grand Bank to other places farther north, and at

this season it is not uncommon for immense schools to make their ap-

pearance, moving leisurely along the edge, perhaps m some cases only

a very little for several days at a time, and again more rapidly. The
only vessels fishing for halibut at this place are from Gloucester, Mass,

GRAND BANK.

Considered either as to area or with regard to the extent of its fish

cries, the Grand Bank is by far the most important fishing-ground in

the Western Atlantic, if not in the world. It lies south and east from

Newfoundland, is triangular in form, with sides nearly equal, one of

them facing the east, one the south and Avest, and the other to the north

and west. The north and east sides are each about 204 miles in length,

and the other is 225 miles from the southern to the northwestern limit.

It extends over more than four degrees of latitude, from 42° 57' to 47c

02' N., and nearly six degrees of longitude, from 48° 22' to 54° 1G' W.
The most remarkable shoals are the Virgin Bocks and the Eastern

Shoal Water. The former are a number of rocky hummocks, severally

known as the Main Shoal, Portuguese Shoal, the Haycocks, and the

Eastern Shoals. On these the depth is from 4 to 25 fathoms, while

between them it is from 40 to 50 fathoms. One or two of them break

in rough weather, and though not very large, are at such times dan-

gerous to passing vessels. They lie between 40° 25' and 4G° 30' N.
latitude and 50° 31' to 50° 58' W. longitude. The Eastern Shoal

Water extends from about the fiftieth meridian nearly to the eastern

edge of the bauk and from 43° 50' to 44° 50' N. latitude. The depth
of water is from 22 to 30 fathoms and the bottom is chiefly sand, but
with some patches of rocks or gravel. With the exception of the shoals

already mentioned, the bottom is generally level, the depth being from
30 to 50 fathoms, excepting in the whales deep, near the western part
of the bank, where there is from 52 to 67 fathoms on a muddy bottom.

The Grand Bank may be considered as a vast sandy plain in mid ocean,

but notwithstanding this is the general character of the bottom, there

are extensive tracts where it is either composed chiefly of rocks and
gravel or where these occur in patches of more or less extent.

There is perhaps less current here than on any other of the banks, and
oftentimes for days and weeks together it may be scarcely perceptible.

This is generally the case during moderate weather, but a continuance
of strong winds usually makes some tid e.

The principal food-fish taken here are the cod and halibut. Haddock,
cask, and hake are rare. There are a few cod ("ground keepers") in

winter, but the best season is between the first of April and the first of

November. The Grand Bank is essentially a feeding-ground for the

S. Mis. 90 7
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cod, which hud there not only an abundance of shell-fish and Crustacea of

various kinds, but mollusks and several varieties of small hsk that they

are especially fond of. The appearance of large schools of cod at the

same time with certain kinds of bait, for instance the capelin and squid,

has caused these to be known to the fishermen as the "capelin school"

and the "squid school.
1
' The spring fish, wbich feed largely on the

bottom, and to some extent on hint, are at first found the most abun-

dant on the southern part of the bank, but later spread over a large

area. The capelin school comes in May and June, and at that time fish

are found more or less plentiful all over the bank, although the locality

between the latitudes of 11° 00' and 15° 15' and that east of the Virgin

Eocks north of the forty-sixth parallel are the most generally resorted

to by trawl fishermen, while the dory hand-liners gather about the Vir-

gin Eocks, which is a favorite place for them at that season. The squid

school appears in July and is found on the same grounds as the capelin

school. Indeed, it is quite probable that it is made up chiefly of the same

fish, their numbers increased, perhaps, by some new accessions. For

several years but comparatively few cod have been takeu after Septem-

ber. Cod-fishing on the Grand Bank dates from the earliest settlement

of America. The halibut fishery, however, is of comparatively recent

date. This was begun in 1SG5, at which time, and for several subse-

quent years, halibut were found very numerous on the bank. At first

they were taken almost wholly on the Eastern Shoal Water, later on

other parts of the bank, and since 1875 principally in the deep water

along the western edge, where immense schools have been found in

the winter and spring, and, though less frequently, sometimes in sum-

mer. During the early part of the year the halibut usually do not re-

main long in one place, as many of the schools perform their migratious

at that season. The summer schools, however, are generally spawn fish

and move but little.

A large fleet of French vessels of various rigs, but mostly brigs and

barks, resort to this bank to engage in the cod fishery. Eesides these

there is a fleet from the British provinces and another from the United

States, the whole aggregating several hundred sail, with crews number-

ing many thousands of men.

FLEMISH CAP.

Although the Flemish Cap is quite large, but comparatively little is

known of it, and its boundaries are not fully defiued on any of the charts.

It is the most northern of the large fishing banks in the Western At-

lantic, being located between 16° 30' and 17 59'X. latitude and themerid-

ians ol* 14° 06' and 45° 25' W. longitude. The extreme length is therefore

S3 miles and width 53 miles. The bottom is broken into patches of

more or less extent of mud, rocks, pebbles, gravel, and sand. A slaty

rock is the mostcommon on that part of the bank resorted to by fishing

vessels. The depth varies from 73 to 155 fathoms.
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Cod and halibut are the onty fish taken as au object of pursuit. Owing
to the bank being situated so far to the north and east nothing is known
about the abundance of fish in the winter season. Indeed, all that is

known of them is in the period between the last of April and the first

of August. In the spring and early summer cod and halibut have been

found in great abundance. During the spring, however, the weather is

often so rough that fishing can be carried on but a small part of the

time, and after June the ground is so much infested with ground-sharks

that the trawls are soon destroyed. Besides this there is more or less

danger from drifting icebergs, which are often seen in great numbers.

All these causes combined have hindered most of the fishermen from

making any attempt to fish there. The only vessels known to have
visited this bank for cod and halibut are a few from Gloucester, Mass.,

and this has never been done until within a few years.

COD FISHING-GROUNDS IN THE BAY SAINT LAWRENCE.

The cod fishing-grounds in the Bay Saint Lawrence are comparatively

of little importance except to the fishermen of the British Provinces.

But few American fishermen go there, as the ocean banks are generally

preferred by them. There is little difference between the depth of water

and character of the bottom of the banks and elsewhere, and therefore

the whole bay may be considered as a cod fishing-ground, wfth from 10

to 60 fathoms of water, and bottom generally rocky but somewhat di-

versified with areas of greater or less extent of sand, gravel, or mud.
The only places of which special mention need be made are Bradelle

Bank, Orphan Bank, " Pigeon Hill Ground," and " Miscou Flat."

Bradelle Bank is in a northeasterly direction from the North Cape of

Prince Edward Island, and in a direct line between that and the north-

ern Magdalen Islands, the SW. edge being 22 miles from the former

headland. It is 3C miles long and 21 miles wide.

Orphan Bank is north of Bradelle. The center bears ESE. from
Point Miscou, from which it is 47 miles distant. It is 30 miles long

NE. and SW., and 15 miles wide, with a depth of from 10 to 30 fathoms,

and bottom of rocks, coral, and sand.

Pigeon Hill Ground is the shore soundings that lie southeasterly from
Shippegan Island at a distance of 10 to 20 miles, and extends in the di-

rection of the coast about 18 to 20 miles.

Miscou Flat is a stretch of rocky shoal ground that makes out from
Point Miscou about ESE. nearly twenty miles. There is from 10 to 22

fathoms of water, the ground gradually sloping toward the outer part.

On all these grounds cod-fishing is pursued only during the warmer
season, from May to October. The abundance of cod, especially of the

large fish, varies somewhat with different seasons, their presence in

greater or less numbers being governed to a great extent by the amount
of bait-herring, mackerel, &c, on the ground. The fishing is largely car-
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ried on by the local residents in small boats, although some Nova Scotia

vessels, and a limited number from the United States, sometimes engage

in it.

FISHING-GROUNDS NEAR THE MAGDALEN ISLANDS.

The cod and halibut grounds about the Magdalen Islands are at

present of little importance to American fishermen. Since the intro-

duction of trawl-fishing it has usually been found that better results

could be obtained elsewhere. These grounds are rocky patches, and

generally of limited extent, with comparatively shoal water and sharp

bottom. They occur all around the islands, but are not of sufficient im-

portance to make a special description necessary. A few trips of hali-

but have been taken on the shoal about Byron Island, but the appear-

ance of these fish is so uncertain in that locality that the halibut catchers

rarely go there. The fishing is done almost wholly in the small boats

of the resident fishermen, and by the small vessels belonging to the

British possessions and at the French islands of Saint Pierre and Mi-

quelon.

GATE NORTH FISHING-GROUND.

Around the northern part of Cape Breton Island, at a distance vary-

ing from 4 to 15 miles from the land, is a fishing-ground that is of con-

siderable importance for a few weeks in the spring and early summer.

This lies between (Jape North and Saint Paul Island, and extends

westerly about 15 miles, and southwesterly along the coast as far as

Limbo Cove. The land is bold and high, with steep shores, so that

notwithstanding the close proximity of the fishing-ground the depth

of water on it is from 05 to 100 fathoms. The bottom is mostly tough

clay, but 10 or 15 miles from the laud there are some rocky ridges. The

current sets out of the Gulf of Saint Lawrence toward the southeast,

although the direction in which it runs in the vicinity of Cape North

changes more or less in conformity with the land. The strength is

increased by strong westerly winds, aud after a long continuance of

these, the current sometimes runs 3 or 4 miles an hour. As a general

thing, however, the tides run slowly About 1860 and 1861 cod and

halibut were found in abundance, but later the halibut seemed to dis-

appear, and for several years have been taken only occasionally. The
cod' are still found quite plenty in May and June, at which time they

are moving slowly in by the headland on their way to the shoaler

grounds in the bay of Saint Lawrence. The fishing is often obstructed

by floating field-ice, which sometimes prevents the vessels from reach-

ing the ground until late in the season. This place is resorted to by
provincial aud American vessels, but owing to the difficulties that

have been alluded to, the fleet is usually small.
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THE GREENLAND HALIBUT BANKS.

Mr. X. P. Scudder makes the following statement about the grounds

in Davis Strait which are resorted to by the halibut fishermen of

Gloucester :

u The fishing banks are 15 to 40 miles from the coast, and, if we can rely

upon the Danish charts, extend from Disko Bay to within 3° of Cape Fare-

well ; for these charts give soundings all along the coast between these

two points. Extensive as the banks may be, only a small part of them,

the part about Holsteinborg and Cape Amalia has been tried by Amer-
ican fishermen. That the fish are to be found throughout the whole ex-

tent is more than probable; for the species is identical with that taken

on the Grand Banks, and we would naturally infer it would be found

in all favorable situations within the limits of its distribution. It is

also reported that Capt. Rasmus Madson, commonly known as 'Cap-

tain Hamilton,' who has been to Greenland several times, set his

trawls for these fish farther to the south (probably off of Godtbaab) and

found them very abundant, but was unable to secure many on account

of the numerous ground-sharks playing the mischief with his trawls.

"The depth of water on the banks is from 15 to 90 fathoms.

* * * At the inner edge the banks have a sudden slope, leaving

a long submarine valley, the depth of which I did not ascertain, between

them and the mainland. The surface of the banks is varied, though

generally rocky, with here and there sandy and clayey spots. The
character of the fauna varies considerably and often abruptly in places

a little distance apart. * * * The halibut were also more plen-

tiful upon the edge than any other part of the bank. * * * It

will readily be seen from the preceding remarks that a careful survey

of the banks, with the view of determining their limits, character, and

fauna, could not fail of being of great use to the fishing interest, to say

nothing of its immense importance from a natural history and geolog-

ical point of view." (Eeport U. S. F. C, 18S0, pages 19314.)

Besides the banks that have been described there are many small

patches, generally some part of the shore soundings, along the coastfrom

Florida to Maine which are resorted to by small boats and also by larger

craft. Although these fishing-grounds are important in the aggregate

there are none of them sufficiently large to require a special description

in this place.

Mention should also be made of some of the more noted inshore

fishing-grounds of the north. Among these, perhaps the most impor-

tant is the Strait of Belle Isle, though at present this locality is rarely

visited by fishiug vessels of the United States. The inshore halibut

grounds, along the shores of Auticosti Island and the coast of Lower
Labrador, were important for a few years, 1870 to 1S74, but have seldom

been visited since 1S75, the few trips that have been made to those lo-

calities since that period being usually unremunerative. Other inshore
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localities, which are no longer good grounds for halibut, might be men-

tioned, but it may suffice to say that at present the only place where

halibut are found abundant near the shore is on the west coast of New-

foundland.

THE MACKEREL FISHING-GROUNDS.

The principal fishing-grounds for mackerel (Scomber scombrus) are

along the coast of the United States north of Cape Hatteras and in the

Bay and Gulf of Saint Lawrence. The ordinary range of the mackerel

on the American coast is between the parallels of 35° and 52° N. latitude.

Instances have been recorded of their appearance north and south of

these limits, but all the evidence goes to show that their presence in

those waters is exceptional. The extent of the fishing-grounds on which

mackerel are commonly. caught is considerably less than that first men-

tioned, since they are rarely taken south of the thirty-seventh or north

of the fiftieth parallel of north latitude, and the best obtainable evidence

shows that the average southern limit of the first catches in the spring

is about 3S° 00' K latitude.*

The most northern localities where mackerel have been found abun-

dant by fishermen who were seeking them (this is by no means a com-

mon occurrence) are the Seven Islands, 50° 05', and Mingau Islands,

50° 14' N. latitude, both of these groups of islands being situated near

the coast of Lower Labrador.

Mackerel appear on the coast of the United States early in April

—

very rarely in March—and until the middle or last of May the fishing-

ground for them is along the coast from off the capes of the Delaware to

the South Shoal of Nantucket, advancing northwardly with the season

and at varying distances, say from 3 to GO miles, from the land. From
June to September the best grounds for these fish are off the coast of

Maine. Sometimes they are caught in the bays, some distance inside

of the outer islands, but more generally from 5 to 70 miles offshore.

Large schools of mackerel frequently appear on George's Bank iu the

summer, and it is not uncommon for that to be one of the favorite

grounds for these fish during a large part of the season. When the au-

tumn migration of the mackerel takes place, which is generally in Octo-

ber, and continues sometimes through November, they begin to move

southward; the fishing-grounds, of course, change (the vessels follow-

**The journal of schooner Alice, of Swan's Island, Maine, records the fact that the

first mackerel in 1879 were caught in 37° 50' N. latitude and 74° 03' W. longitude.

The first catch of the Alice in 1378 was in 38° 38' N. latitude.

The journal of schooner Augusta E. Herrick, of Swan's Island, records first mack-

erel taken in 1879 in 37° 57' N. latitude and 74° 22' W. longitude.

First mackerel taken by schooner John S. MeQuiu, of Gloucester, in 1879, in 37° 42/

N. and 74° 13' W.
First fish by Charles Haskell, 1879, in 38° 03' N., 73° 57' W.
First fish by schooner Albert H. Harding, 1879, iu 33-1 08' N., 74 30' W.

First fish caught by schooner John Somes, in 1833, was iu 33° 21' N. and 74° 12' W.
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ing the schools) from the coast of Maine to Massachusetts Bay and the

waters off Cape Cod. They have never been followed far south of Cape

Cod when leaving the coast, the inclemency of the weather at that sea-

son generally preventing such an undertaking. It should, however, be

said that mackerel have been found for the past few years quite abun-

dant and of large size during the entire summer season and quite late in

the fall, in the vicinity of Block Island.

Wo will now consider the more eastern or northern resorts of the

mackerel. Toward the latter part of May, about the time when the

southern wing of the great army of mackerel is approaching the waters

of Cape Cod, another body, which may be called the northern wing,

and which would appear to be distinct from the other, sweeps in past

the island of Cape Breton and enters the Bay of Saint Lawrence. The

mackerel make their appearance in those waters late in May or early

in June. These are, however, apparently but the vanguard of the

schools of fish that follow, and which are undoubtedly part of the

same body of fish that first makes its appearance on the coast of the

Middle States. During the month of June large quantities of mackerel

are moving along the coast of Nova Scotia and passing through the

Gut of Causo into the Bay of Saint Lawrence. Many fish are caught

in nets, seines, and pounds while these migrations are taking place, and
also during the fall when the mackerel are returning over the same
track on their way south, and therefore the coast of Nova Scotia for a

brief season in the early summer and late autumn may be considered a

fishing-ground for mackerel, although the fishery on that coast is carried

on exclusively by residents of the Province. Of the Bay of Saint Law-
rence it is only necessary to say that from early in June to October,

seldom later, this is a well-known habitat of the mackerel, though since

the universal adoption of the purse-seine b3T the mackerel catchers

much better fares have been obtained on the coast of the United States,

and as a rule trips to the bay have resulted in loss. This is partly due
to the mackerel being less abundant and of a. poorer quality than for-

merly, but in a greater degree to the difficulties of seining on grounds
where the water is generally shoal and the bottom foul. In conclusion,

mention should be made of tlie fishing-ground off the east side of Cape
Breton Island, in the vicinity of Sidney, where mackerel have occasion-

ally been found abundant ; Sable Island, where they were found quite

numerous and of large size for one or two seasons, about 1853 and 1854;

and the west coast of Newfoundland, where they have been known to

occur at irregular intervals and where at least one trip has been ob-

tained by an American schooner.

B.

—

The fishery marine.

Important changes have been made in the models of fishing vessela

during the last half century, and in the appliance of labor-saving ap-

paratus to their rig and fittings. Although these improvements have
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contributed much to the comfort and safety of the fishermen as well as

to the success of the fisheries, it will, perhaps, suffice for the present

purpose to allude very briefly to the vessels of former days, some of

which may yet be occasionally seen, particularly in the shore fleet of

Eastern Maine.

The "bankers" of the last century and the beginning of this were

narrow, straight-sided, square-sterned schooners, with high quarter-

decks, and very bluff—nearly square—bows. They were short- masted,

consequently having but a small spread of canvas, and were extremely

slow sailers. These vessels were usually from 40 to 75 tons, carpenters'

measurement. The Ohebacco boats, or u ram's-head boats," as they were

sometimes called, which at that time were employed in the shore fish-

eries, were of small size, 10 to 20 tons, and were generally sharp aft, with

two masts and no bowsprit. Xext came the pinkie and the square-stern

schooner with low quarter.* About 1845 the "half sharp" schooner

made its appearance, and from this date rapid changes were made, and

a few years later, about 1850, the " sharp-shooter" (as the clipper

schooner was at first called) was introduced.

The fishing vessel of the present time is the embodiment of the com-

bined and intelligent efforts of fishermen and builders through a long

period of years, and as a result we now have the schooner-rigged clipper,

with broad beam, a large spread of canvas, and possessing excellent

sailing and sea-going qualities. Although there is a general resem-

blance to each other among the vessels composing the fishing fleet, cer-

tain changes in the rig and slight differences in the model are sometimes

rendered necessary for their better adaptation to certain branches of the

fisheries. Nearly all of the larger class of vessels are, however, con-

structed on a model which is well adapted for any fishery, and it is only

the so-called market boats, which are usually of smaller size, and a very

few vessels built for the mackerel fishery alone that differ from the rest;

these are usually very sharp, and sometimes not so deep as the others,

large deck room and swift sailing being the qualities most desired. There

are, however, considerable differences in the rig. These are rendered

uecessary by the changes in the seasons, it being evident that in some

brauches of the fishery where speed is a special object a larger number

of sails can be carried in the summer, when light winds are prevalent,

than during the winter months, when heavy gales are frequent. The win-

ter rig of the vessels employed in the George's cod-fishery is the light-

est of any. To fit them for a winter trip the maintopmast is sent down,

and they then carry but three sails, namely, mainsail, foresail, and jib.

In the spring, when there is no longer a probability of meeting heavy

gales, the topmast is replaced, and they then carry a staysail, and some

have also a gaff-topsail.

* Although sloop-rigged vessels have been and are still employed in the fisheries,

these form hut a comparatively small part of the fishing fleet, the schoouer rig having

always heen a favorite one with our fishermen.
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The summer rig of the Georgesmeu, that has just been described, is

the same as the winter rig of the vessels that are employed in other

branches of the fisheries ; for instance, the bank halibut fishery, the

haddock fishery, and the shore cod fishery. In summer nearly all of

the bankers and mackerel catchers have flying-jibs. Many of the latter

class of vessels, and also a few of the halibut catchers, have aforetop-

mast, and carry, in addition to the sails that have already been men-

tioned, a fore gaff-topsail and balloon-jib. A vessel rigged in this manner
has eight sails, and resembles a yacht in appearance ; a schooner of 75

tons will spread nearly 1,300 yards of canvas. The necessity of mak-
ing rapid passages to and from the fishing-grounds, and moving swiftly

from place to place in pursuit of fish, renders it necessary to have a

large amount of canvas to improve the prevailing light winds of sum-

mer.

The size of the vessels engaged in the fisheries varies from 5 to 193

tons, although there are but few that are more than 110 tons. The fleet

engaged in shore fisheries is composed of vessels of the smallest class,

from 5 to 50 tons, the average being about 20 tons. A portion of these,

more particularly on the east coast of Maine, are old-fashioned vessels

—

a few of them are pinkies—and are not employed except during the

season when fine weather may be expected. The greater part of the

shore fleet, however, are the best class of small-sized vessels, and many
of them are employed in fishing at all seasons. Many of these pursue

the cod and haddock fisheries in winter. In summer the small vessels

engage in many kinds of fishing, changing from one to another, and fol-

lowing whatever promises the best results at the time.

The winter haddock catchers are usually all first-class vessels varying

in size from 25 to 80 tons, averaging about 50 tons. Many of these ves-

sels are among the finest in the fleet, and the majority of the larger ones

are generally employed in the mackerel fishery in summer. While the

smaller haddock schooners do not go farther than 30 or 40 miles from

the land, and usually a much shorter distance, the larger ones make
trips to George's and Brown's Banks, and occasionally even farther

east.*

The Georgesmeu are all first-class vessels, averagings little more than

GO tons, the extremes being from 40 to 85 tons. These vessels, like all

others that are employed in the winter fisheries, are heavily ballasted

with rocks or iron (generally with the former) ; the ballast is covered

with planks, which are fastened down in the most secure manner.
Above this platform the hold is divided by bulkheads and partitions

into sections or pens, in which the fish are packed away in ice, or salted.

Although the vessels undoubtedly fish on George's Bank the greater

* Trips are made to the western part of Nova Scotia, aucl during the winter of

1880-'81 many of the large vessels went as far as Lo Have Bank, where haddock were
found in great abundance, some of the vessels getting as many as 500,000 to 600,000

pounds each during the winter, most of which were caught on this hank.
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part of the time, they also make trips to Le Have Bank, Brown's Bank,

Seal Island Ground, German Bank, and occasionally to some other

grounds. A few trips have been made as far east as the Western Bank

(Western Bank and Le Have trips are usually made in December and

January), and as far south as Block Island, but only at rare intervals.

The greater part of the vessels composing the mackerel fleet are

clipper schooners, many of them being equal in appearance and sailing

qualities to first-class yachts. It has already been mentioned that some

of them carry a great amount of light sail, but while this is true of the

larger vessels and for some others, there are a few of the smaller ones

that have no flying-jibs. The average size of the mackerel catchers is

about GO tons, the extremes being from about 20 to 151 tons. There

are few, however, over 100 tons ; and the largest one is a three-masted

schooner.

The bankers average larger than the vessels employed in other fish-

eries. Few are less than GO tons; the average size is about 75 tons;

while a small number are more than 100, and the largest, a three-masted

schooner, is 103 tons. The fleet is composed chiefly of the finest class

of sea-going vessels, and this may especially be said of those employed

in the bank halibut fishery. There are, however, a few old-fashioned

schooners that make trips for cod in summer. The salt carried by the

cod-fishermen serves for ballast, and this is stowed in "pens" or bins in

the hold. The halibut catchers and a few other bankers are ballasted

like the Georgesmen, though perhaps not so heavily, the ice and salt

they carry making up the deficiency. The fishing-grounds visited by

the bank fleet extend from Le Have Bank to Davis Strait, although

the Grand Bank, Banquereau, and Western Bank are the principal ones.

The vessels of the ISTew York market fleet belong chiefly to the ports

on Long Island Sound. They differ in some respects from the vessels

of Northern New England, as they are, with the exception of the halibut

catchers, nearly all welled smacks, and a considerable portion of them

are sloops. The smacks take the greater part of their catch to market

alive, preserving, however, the dead fish in ice. The vessels engaged

in the halibut fishery are arranged somewhat similar to those already

mentioned, and the fish are kept in the same manner, namely, by icing

them. Although there is not so large a proportion of extremely sharp

vessels in the New York fleet as in the fishing fleet north of Cape Cod,

there is, nevertheless, a general resemblance between the schooner-

rigged vessels and those of Massachusetts. The average size of the

market smacks is about 40 tons, the extremes being 20 and 65 tons. The

smacks fish from Cape Henlopen to George's Bank, principally on some

part of the shore soundings, catching cod, haddock, &c, in the winter,

and besides these several other varieties in summer. The halibut catch-

ers go farther east on George's Bank and adjacent grounds. The few

vessels employed in the southern coast fisheries belong to the same

class as the smacks that have been mentioned ;
indeed the greater part

of them were built in the ports of Long Island Sound.
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The next to be considered are the open boats, of which, there area

great many kinds, a few only of which, the more notable forms, can be

mentioned here.

The sharp-stern fishing-boat is more universally used in the coast

fisheries than any other, and to show how widely these are distributed

along the coast it is only necessary to mention that the boats of Block

Island and No Man's Land, the " live-handed " boat of Cape Cod and

the coast of Maine, and the " quoddy " boat of Eastport, belong to this

class.

One of the most peculiar fishing-boats on the coast is the cutter-rigged

sloop, used exclusively by the Irish fishermen of Boston. These are

said to resemble the fishing-boats of Ireland, and are generally called

"Dungarvan boats" by other fishermen. The length varies considera-

bly, the average being about 30 feet on top. They have a reasonably

sharp but rounding bow, square stern, with the rudder hung outside
;

are deep in proportion to their length, with a wide stem and deep keel.

They are said to be excellent sea-boats. The forward part is decked

over, thus forming a cuddy where the crew eat and sleep. There is a

cockpit aft, with a seat around it. The midship section is partially cov-

ered on each side. In the bottom of this is placed the ballast, on top

of which the fish, gear, &c, are stowed. The bowsprit is adjustable,

and two jibs are carried, one being set on a stay, the lower end of which

fastens to the stem. In other respects they do not differ materially in

rig from other sloops. In spring, summer, and fall these boats are em-

ployed in the dinner, haddock, and other fisheries for Boston market,

the catch being chiefly sold fresh. In autumn most of them engage in

the herring fishery with gill-nets at Cape Ann and other points in Mas-

sachusetts Bay.

The dory, which is so well adapted to the deep-sea fisheries, and is

quite indispensable to our bank fishermen, originated during the latter

part of the last century in Salisbury, Mass. This boat was originally

designed for a lighter, and for many years was scarcely used for any
purpose besides that of removing the cargoes from vessels at Newbury-

port. It was, however, employed to some extent in the fisheries early in

the present century, and since the introduction of trawl fishing it has

come into general use. The thwarts arc adjustable, and, when these are

removed, several dories may be "nested" inside of each other, the

whole occupying the same space as one boat, and for this reason they

are much better adapted for stowage on the deck of a vessel than any
other style of boat. In addition to this, they are excellent boats in a

rough sea, are capacious, light to handle, and also cheap; therefore

it follows, as a matter of course, that they are extensiveby used in most
of the important fisheries, among which may especially be mentioned

the bank cod and halibut fishery and the mackerel fishery (each vessel

with a purse-seine usually carries two dories). Large numbers are also

employed on the haddock vessels, the shore fishing fleet, and in the boat
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,
fisheries of the coast. These boats are flat-bottomed, with flaring sides,

sharp bows, and V-shaped, oblique, projecting sterns. They are from

12 to 1G feet in length (bottom measurement), different sizes being re-

quired for the various kinds of fishing. There is but little variation in

the models, although for certaiu purposes* they are built somewhat
wider and deeper than the average.

The seine-boat that is. used in the mackerel fishery is a modification

of the whale-boat, and is sharp at both ends. It has been found admir-

ably well adapted for purse-seining, as it moves easily through the water

and at the same time has sufficient buoyancy to carry safely a large

seine while being towed very swiftly by a vessel. The ordinary size of

these is 30 feet in length, though a few larger and smaller ones are

used.

In addition to the boats that ha\re been described, the following may
be mentioned as being, perhaps, the most noticeable : (1) The square-

sterned, sloop-rigged lobster-boat of Bristol, Maine
; (2) the square-

sterned "reach-boat"; (3) "double-ender" (a canoe-shaped boat), both

this and the preceding being common on the coast of Maiue; (4) the

"drag-boat" of Cape Cod; (5) the square-sterued, cat-rigged boat of

Southern Massachusetts; (6) the sloop lobster-smack of Long Island

Sound ; and (7) the surf-boat of New Jersey.

The other forms of fishing-boats are mostly modifications of those

that have been noticed, and it is scarcely desirable to make further

mention of them here.

C—Methods of capture of sea-fishes, and the changes in

TniS RESPECT IN LATER YEARS.

The different varieties of sea-fish and their varying habits and modes
of occurrence involve the necessity of special or peculiar methods for

their capture ; and the great diversity of implements and processes in

use in different parts of the world is therefore not a subject of wonder.

For the most part, however, nearly all tbe methods will fall under the

head of the bow and arrow, the spear or lance, the line, the seine, the

beam-trawl, the weir or trap; with some subsidiary means, such as tbe

employment of narcotics or poisons, explosives, &c. I shall consider

these methods under the foregoing heads.

The boic and arrow.—It is probable that in the pursuit and capture of

wild animals our savage ancestry first made use of the hand or foot,

the power of running, the strength of arm, and the acuteness of the per-

ceptions, especially those of sight and smell, which in all probability were

developed to a very high degree, and in this respect equaling, if even

"Dories built expressly for haddock fishing, where but little rowing is required, are

not so sharp as others, carrying capacity being the chief requirement. The same may
be said of those used by the fresh-fish companies in the larger fishing ports. A few

have been built with rouudiug sides, but this form has not been so favorably received

bv our fishermen as tbe other with straight flaring sides.
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they did not sometimes surpass, the most highly favored of the associated

animals. Very soon, however, subsidiary apparatus would be called

into play, either the throwing of stones or sticks, picked up at random,

or the use of a specially fashioned club either for striking or throwing;

and ultimately the arming of the stick with an implement for piercing,

constituting the spear or lance, and, finally, the discharge of this spear,

in a modified form, by means of a bow, constituting the bow and arrow.

It is, of course, difficult to say how soon the arrow and the lance were

brought into play. We only.know that among the very earliest pre-

historic implements are the stone tips, undoubtedly used for this pur-

pose and continued to be employed by the wild tribes down to the

present day. The bone and wooden tips, which doubtless were called

into play at about the same time, perished, as being constructed of less

durable material.

The spear and the bow and arrow constitute very efficient means for

capturing fish, in view of the closeness of approach to many species

which is possible. No more effective method could be devised for cap-

turing such species as the salmon than the spear, with its modifications

of the harpoon, the grains, &c. In sea fishing it is especially such fish

as the flounders, skates, eels, and other kinds that fall victims in large

numbers to this method. The Esquimaux and the Indians of the north-

west coast of America employ the bow and arrow very extensively for

the capture of fish of various kinds. There are numerous and varied

illustrations of this fact among the collections of the National Museum
at Washington.

The harpoon comes legitimately in this series of weapons and has

numerous applications. The head is placed at the end of a stiff handle,

and sometimes when this is buried in the flesh it slips off, but remains

connected by a thong or cord either to the harpoon itself or to a buoy

which is thrown overboard. The latter method is most generally em-

ployed in the capture of the swordfish. In the whale fishery the end of

the line is attached to a boat, which thus serves as a buoy or floa-t. The
combination of a torpedo or an explosive with a lance, either kept in

the hand or discharged from a gun, is a more recent and extremely effi-

cient method of capture of the large animals of the sea.

The line.—This may be considered essentially under the two divis-

ions of the line held in the hands or at the end of a rod affixed to some
object on the shore or to a float of some kind, and having at the extreme
opposite end one or more hooks baited, with or without floats, for buoy-

ing the hook to a certain height above the bottom, or for showing by its

motion the attack of the fish. Here we have the first idea of the hook,

either covered with some substance attractive to the fish that conceals

its character or simulates small fish and other objects that tend to at-

tract its victims. The use of the hook and line in combination for the

capture offish is of the utmost antiquity in this respect, perhaps little

inferior to the bow and arrow. While, of course, the lines themselves
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have perished with time, we still have the hooks, sometimes of stono

and sometimes of bone, of shell, or of metal, and usually constituting

very attractive objects of archaeological research. Usually the barb of

the hook is on the inner or concave line. A curious anomaly, however,

in this respect, is seen in the hooks of the prehistoric tribes of the coast

of Lower California, which, whether made of bone or of shell (sometimes

of extreme artistic beauty), invariably have the barb on the outer or con-

vex outline. Sometimes the barb is dispensed with entirely, with or

without some device to occupy its place and function.

The hook and line, whether in the hand or affixed to the end of a rod,

is the simplest of all methods for capturing fish, and the one most uni-

versally employed. Where fish are abundant it will generally take a

sufficiency for all ordinary purposes, although where a large market is

to be supplied it is not wholesale enough for the requirement. It does

not waste the fish as much as other methods, and has especially the ad-

vantage of seldom taking those about to spawn, most species refusing,

when in this condition, to be allured by the bait. There are some fish,

indeed, which cannot be induced to take the hook at any time, and of

course we have to depend on other methods, especially the net, in one

form or another, for capturing them.

The trawl-line.—Where fish are needed in larger number than they

can be taken by the hand-line, with a given number of persons, and

where distant markets, rather than the local consumption, are to be pro-

vided for, what is called the trawl-line comes efficiently into play. This

term, however, is applied to it only in the United States, where it is

sometimes called the " set-line." On the continent of Europe it is

known as the "long-line," while in England it is called the " bultow," and

one variety of it, the "spiller." It consists of a long line, having fast-

ened to it at regular intervals, usually G feet, a succession of short lines,

usually about 3 feet in length, and having hooks at the ends. The an-

tiquity of the trawl or long-line is probably very great, the period of its

first introduction into Europe not being anywhere a matter of record.

It was first used in North America on the banks of Newfoundland for

sea fishing by the French. Its introduction to the main land of the

provinces and of the United States has been somewhat more recent,

although now it is very generally made use of.

According to Captain Atwood,* the use of trawl-lines was first intro-

duced into Massachusetts by a number of Irish fishermen of Galway,

who settled on Cape Cod. Their success with this novel apparatus was

so great as to induce its immediate adoption by the native population.

There has been a singular antagonism on the part of those who use

* Writing of the occurrences of the year 1st:!, Captain Atwood says: "About this

time we began setting trawls for halibut, as lias been described elsewhere." Capt.

Peter Sinclaii', of Gloucester, claims to have been the fust to use trawls in Massachu.

setts Bay, about 1850, and makes the statement that a man named Atwood, who be-

longed at Provincetown, and was with him at the time, afterwards introduced the

method of trawling in that place.
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the hand-line, to the introduction of the trawl, and mauy accusations

have been brought against it, on the score of its destruction of the fish

and the injury to the fishing-grounds, in regard to which we shall in-

quire hereafter.

One proof of the antiquity of the long-line is the fact of its exist-

ence in almost the form used by civilized nations among the Indians of

the northwest coast of America. It usually happens that aboriginal

methods now employed by savage tribes have been handed down from

a very high antiquity, and it is not at all improbable that the people of

modern Europe simply developed an implement made use of many
thousands of years previously by their ancestors.

The trawl-line as mentioned consists essentially of a line of varying

length, sometimes, as on the coast of England, as much as 7 or 8 miles,

more usually, however, from 100 yards upwards, with short lines of

perhaps 3 feet in length attached at intervals of 3J to G feet, each with

a hook, but commonly not provided with leads or sinkers. To one end

of this long line is attached a weigh*-, by means of which it is carried

to the bottom. The line is then paid out at the side of the boat, the

hooks being previously properly baited, and the other end is weighted

and dropped to the bottom also. At each end of the long line is an

attached buoy, which, floating at the surface, indicates the location of the

two ends. Sometimes, in the case of very long lines, there may be in-

termediate weights and intermediate buoys, those at the extreme ends

in such a case being differently marked for their proper designation.

The bait used on the long-lines varies with the country and the cir-

cumstauces, the longer lines used in England for the capture of cod

being baited almost entirely with the whelk (Buccinum undatum), a

mollusk or shell-fish very abundant in England, and for the capture of

which numerous vessels of from 10 to 20 tons are employed.

The whelk is taken sometimes with the net, more usually by the use

of some bait which attracts them into a basket or iuclosure, in which

they are then lifted out. The abundance of this object in the Euro-

pean waters is very great, as with all its consumption the numbers do

not appear to decrease.

In the ordinary boat fishing the long-line is usually baited with the

common muscle, the use of fish, such as fresh herring, &c, being much
less common than in Northern Europe and in America. The whelk and
species closely allied to it are abundant in the- United States ; but so

far comparatively little use is made of them. It is probable that in

the search for improved qualities and increased quantities of bait for

the capture of codfish this will soon come into play and constitute a

very desirable and satisfactory substitute for the other varieties. The
clam among the mollusks is more generally employed for this purpose,

both the Mya arvnaria, or soft clam, and the Venus mercenaria, or

hard clam. There are several other species which are used in large

numbers for this purpose, to which reference will be made in another
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place. Of course fish may be employed, either herring or mackerel,

fresh or salted, as well as capeliu, portions of the cod, the lamprey,

and, indeed, fish generally; the most appetizing and attractive fish

bait for this and other purposes is probably the menhaden or pogee.

The trawl-line reaches its maximum of application and of size in the

cod and other white fisheries which are carried on in thelSforth Sea on

a very large scale. At Great Grimsby, one of the principal centers of

this kind of fishing, the long-lining is prosecuted by means of smacks

of about the class and size of those employing the beam-trawl, from 40

to 60 tons, and even greater tonnage. A crew of nine to eleven hands

is required to bait and work the lines; and the fish when caught are

kept alive as long as possible, in wells. A complete set of long-lines, as

used in all these vessels, consists of about 15 dozen, or 180, lines, each

of 40 fathoms in length, and carrying 26 hooks on smaller short lines,

called snoods. These are placed about a fathom and a half apart, so as

to prevent the snoods from becoming entangled with each other. These

180 lines are united into one, forming a single line of 7,200 fathoms, or

about 8 miles in length, and carrying 4,680 hooks. Contrary to the

practice in Norway,where the lines are set in the afternoon and taken up
the next morning, in England the lines are always put down and taken

up by daylight; they are "shot" at sunrise or earlier, and taken up be-

fore night ; sometimes, indeed, two casts can be made in one day. The
baiting is generally done at night. A small anchor holds the line steady

at every 40 fathoms, with a buoy at each end, and at each intermediate

mile, as already explained.*

According to Mr. Holdsworth the use of wells in cod-fishing was first

tried at Harwich, in 1712, and soon increased very rapidly, until now
it is very extensively employed by many nations. In the wor k of Holds-

worth (Deep-Sea Fishing and Fishing Boats) will be fouud very useful

statements in regard to the use of the trawl in England.

As already stated, the whelk is used as bait on the largest long-lines,

as any other would be too readily washed away by the rapid tide. The
shorter lines, shot from boats, usually in quieter waters, are served b}r

means of the softer muscle, a mollusk, also extremely abundant in the

United States. The fish are usually taken alive, and after a puncturing

* Although the British fishermen set longer trawl-lines in one string than the

Americans do, they rarely if ever rise so many fathoms or snch a number of hooks to

the vessel as the latter. The greater part of the American "bankers" set more than

nine miles of trawl in the aggregate, having 9,000 hooks attached, while the smallest

amount would be about two-thirds as much. It should also be borne in mind that

it is not uncommon for the American fishermen to set and haul this amount of gear

twice a day. The vessels engaged in the winter haddock fishery on our coast have a

still greater number of hooks than the cod fishermen. The smallest class of those

rarely have less than eight miles of trawl, with 12,000 hooks attached, while all of

the larger vessels have, at least, half as much more, and quite a number have twice

as many, namely, 24,000 hooks, or about sixteen miles oftrawl.—J. W. Collins.



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 113

of the air bladder by a long needle, they are placed in wells in the

vessel and carried alive to market when a cargo has been obtained.

According to Holdsworth (p. 148), there is no reasonable gronnd to

believe that the catch on the coast of England has been diminished in

nnmbers in consequence of the action of the long or trawl lines, the

principal means of capture. On the contrary, the same ground has,

year by year, furnished an increasing abundance in proportion to the

number and size of the vessels employed, the catch being nearly if not

entirely as great on any given number of hooks as it was many years

ago.

The capture of cod on the Norwegian banks is also made principally

by the trawl-line, although the hand line and the gill-net are also

brought into play.

For the purpose of ascertaining the present views of the Norwegian
experts charged by the Government with the supervision of fishery

operations, I addressed a letter to one of their number, Mr. Eobert Col-

lett, of Christiania, Norway, and his reply is herewith presented :

"You ask me whether any question has arisen in Norway as to the

greater destructiveness to fish or to the fishing-grounds in consequence

of the use of the long-lines. Not at all. I am quite sure the long-liue

is just used in the l great cod-fisheries,' particularly in Lofoden Islands

and along the coast of Aalesund, in the spawning season, and it would
be a very bad fishery if the fishermen had nothing but hand-lines.

"I never heard of any putrefaction of the grounds by the fishes

breaking off from the hooks, and in the great depths, where the fishery

is very good, nothing of that kind would be felt. I never heard of such

a thing in Norway, and I could give you an example from the herring

fisheries that proves there is nothing probably in this outcry.

"In the year 1834 great herring flocks were caught in a little fiord,

Oxlofiord, a branch of Stonfoldeufiord, in Namdalen. By an accident

once, the masses could not be taken up 'from the nets, and several

thousand barrels died before they could be used. All these dead fishes

were thrown into the water on a very small area in a narrow fiord and
covered the bottom with a very thick layer. Notwithstanding, two
years later the fiord was again full of fish, and thousands of barrels were

caught just on the spot where the fishes had been thrown out.

"As to the nature of the bait, it is partly fish, greatly invertebrates.

On the great cod-fisheries in Lofoden, where they are catching the fish

from January to March (the spawning season), they use herring. In

Fiumark they use Mallotus villosus, the best bait that is known. (When*
this fish is in the fiord you cannot get cod with any other kind of bait.)

" Here they also use cephalopods (Ommastrephes). In the southern

part of Norway, where they catch cod every season, they use Mytilus

modiolus, Mytilus edulis, young Clupea harengus, Arenicolapiscatorum , and

Palamwn squ ilia. I have not heard of any other sort of bait. The bait is

S. Mis. 90™S
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always used fresh, and it is only in the case of extreme scarcity of fresh

bait that salted herring are used.

"I remember now another fish which they use in the northwestern

parts, viz, the Ammodytes lancea. These as well as the young herring

are used whole, i. e., the whole little fish on a hook.

"KOBEKT COLLETT.
" Christiania, Norway, October 4, 1877."

The winter fishing on George's Bank is entirely by hand-lines, the

weather being too inclement to permit the use of the 'trawl. At the

Lofoden Islands, 24 lines, each with 120 hooks, are usually fastened

together into one, thus carrying 2,880 hooks, although sometimes, in

particular localities, where the nature of the bottom requires it, a

much shorter length is employed. As in England, the short lines,

or snoods, are between 6 and 7 feet apart. Here, however, the lines

are shot in the afternoon, remaining down all night and taken up the

next morning. No line can be put down before noon, nor can it remain

down after midday. *

Very often a glass ball, the size and shape of an egg, is fastened about

a foot from the hook, so as to buoy the bait a few feet from the bottom

and make it more easily observed by the fish.

The usual yield of a long-line, with the number of hooks given above,

is 240 to 360 fish per day, and it is readily managed by two persons

while a hand-line, worked by one person, rarely takes more than 50 per

day, thus showing a marked difference in favor of the trawl. Very fre-

quently the long-line, instead of being kept down for a period of twelve

hours or longer, is overhauled much more frequently, especially in com-

paratively shoal water, where the line is no sooner fairly down than it

is again overhauled and rebaited.

Various modifications as to the size and bait of trawl-lines are found

in other countries ; but what we have already stated will furnish a suf-

ficient idea of the general character and applications of this important

item of fishing apparatus.

As already stated, very grave complaints have been made against the

long or trawl line in the United States, and legislation or mutual con-

sent invoked either for its entire abolishment or its restricted use under

certain specified conditions.

The advantages of this method will readily be understood, as consist-

ing in the much greater efficiency and the much larger yield of fish taken

by the same force of men; as also in the tact of the more continued ex-

posure of the bait, in consequence of which fish that are deterred from

biting at the hand-line in its incessant motion, or only kept down dur-

ing the convenience of the fisherman, are more tempted by the bait on

the long-line, which is much more quiet and remains on the ground some-

times for a number of hours.

* Baars, Dos Peches de la Norw6ge; Paris, 1867. II. B., Die Fischerei Industrie

Norw6ges, Bergen, 1873.
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The disadvantages of the long-line, as alleged by those opposed to its

use, may be formulated essentially as follows

:

(1) It is more expensive, requiring a larger capital, and consequently

rendering the poor fishermen unable to compete with the more wealthy

in regard to its acquisition and employment. Objections of this kind

generally come from the hand-line fishermen, who, however, when able

to purchase the long-line, are very apt to forget their former scruples

and to use it without hesitation. This change of policy, is excused on the

score of self-protection and the necessity of employing methods similar

to those of a rival fisherman for the purpose of making a living.

(2) It is sometimes objected that it requires two or more persons to

use the trawl-lines instead of one. That a combination of persons should

accomplish a much larger result thau the aggregate of their separate

endeavors is in accordance with the general principles of a sound polit-

ical economy.

(3) It is asserted that the line is much more liable to be lost than the

hand-line. This is said to be caused by the wearing of the line on rocks,

although generally the buoys at each end enable the separate portions

to be recovered. As a matter of actual experience, however, the ex-

pense of lines absolutely lost in this way amounts to a very small per-

centage of the original cost.

(4) The fish are brought up dead or not always perfectly fresh, and

many of them are devoured by other fish, as eels, codfish, sharks, crabs,

&c, either while living or after death.

This objection is, of course, one that may be fairly put ; but after all,

the yield of sound, merchantable fish is sufficiently great to permit an

average wastage; and if it be fish killed on the hook and remaining in

the water for some time, it is for the advantage of the consumer to have

the services of these scavengers in assuring a supply of perfectly fresh

fish for the market.

Although these objections will not apply to so great an extent to the

hand-line, yet they do attach to the use of the gill-net, and, in fact, to a

still greater degree, in both methods a considerable loss taking place.

This destruction, however, which has been claimed as involving a wast-

age of the fish in the sea, is not a question for the consideration of the

owner of the line, as an equivalent in weight to the very fish thus con-

sumed while attached to the hook would in all probability have been

taken while swimming free in the sea by these same enemies.

The practical experience in trawling, however, is that while some of

the hooks are brought up entirely empty, very few hooks have muti-

lated fish upon them, a large proportion being alive and in good condi-

tion, and on being placed in the wells of the smacks are capable of be-

ing kept for a long time.

As a general rule codfish in England are sent alive to the markets,

and the enormous quantity consumed there and elsewhere is taken for

the most part by the long-line. If in consequence of a storm or some
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special condition the line be necessarily left down longer than usual, a

still larger percentage of fish will he found dead, possibly the entire

number. But it must be remembered that this fishery is almost.uni-

versally prosecuted in the colder waters of the ocean, frequently where

the temperature varies from 35° to 42°, which of course serves to pre-

serve the fish much longer than a warmer medium.

(5) The wastage of the fish by dropping off the hook before they can

be taken into the boat. This accusation is based upon the alleged prac-

tice of using considerably smaller hooks than those required for the

hand-lines ; and while it is possible that this may happen occasionally,

it is quite certain that the fishermen will graduate the size of the hook
so as to obviate such a danger, and even if a considerable percentage

be lost, as already explained, this is the concern of the fishermen and

not of the general public, the fish thus slipping away being consumed

by the scavengers in place of live fish in equal bulk.

(6) The capture of roe or spawning fish. It is difficult to know what
weight to attach to this objection, although it is very generally asserted

that a spawning fish will bite at a long-line when it will not do so at

a hand-line, the fish at this time being much more cautious iu its ap-

proaches. So far as the cod are concerned, however, and the Ga&i&cc

generally, it is probable that the force of the objection is lessened by
the fact that the long-line is used more especially at the time when
the fish are not spawning. As a general rule the cod, haddock, and
hake, &c, are known to spawn in the winter months, usually in Jan-

uary, February, and March, sometimes a little earlier and sometimes a.

little later. It is precisely at this time, when, in consequence of the

inclemency of the weather, in North America at least, this mode of fish-

ing is more or less intermitted, consequently allowing the spawning

fish a sufficient opportunity for discharging its roe undisturbed. This

explanation applies more to the offshore fish, however, as the winter

inshore fisheries of the New England coast are almost exclusively di-

rected to outside fish that have come in to lay their eggs.

When we bear in mind the very small percentage of deep-sea fish

that can be taken by man at all, and the immense yield of eggs of most

of the species (amounting to several millions for each female cod, and

others in proportion), we can easily believe that an objection of this kind

can have but little weight, even if the fish were harried to the utmost

during their spawning season. If, however, as is most probable, they

are comparatively undisturbed on many fishing-grounds at that time,

the objection falls essentially to the ground.

To the subject of the prolific character of the fish of the sea and the

number of eggs laid by some of the more prominent species, reference

has been made in another part of this report (page 82).

There is another consideration which may be borne in mind in regard

to the so-called lazy or logy cod which cannot be caught with the hook

and line, Many of these are in reality past the period of bearing, as
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there is every reason to believe that, like other vertebrate animals, after

a number of years of service in this respect, the fish, whether male or

female, becomes sterile. Sometimes this is the result of sickness or dis-

ease ; at others the fish is in its best condition for food. A codfish of

20 or 30 pounds is probably as efficient for reproduction as one of 50

pounds, and perhaps more likely to furnish a healthy progeny, able to

meet the exposures of the sea.

(7) The long-line fishermen, in their wholesale method of capture, in

America, at least, clean their fish at sea and throw the refuse, consist-

ing of the heads, entrails, &c, commonly called "gurry" in America,

overboard. This pollutes the fishing-ground and drives away fish for

a period of months or even years, and this in connection with the fish

that break away from the line on being hauled up, or which are partly

devoured at the bottom.

This, with the alleged destruction of fish by the use of the trawl-line,

is the objection upon which the opponents rely as the most formidable

and as carrying the greatest weight. This will be considered in con-

siderable detail (in another place under the head of Disposal of Offal),

as, if established, it would constitute a reasonable ground for regulat-

ing this fishery, even by its restriction, limitation, or total abolition.

Bearing now in mind that the objection to the trawl-line is based

more exclusively on the injurious effect of throwing overboard the offal

of the fish cleaned at sea, the matter of self-interest and the desire to

economize waste products will doubtless in time regulate the subject.

It is a very significant fact that in Europe, where the practice of trawl-

ing has been conducted for many centuries and on a scale greatly in

excess of anything of the kind in the United States, and where the same

ground has been fished over and over again by a much larger percent-

age of hooks than is ever seen off the coast of North America, there

has never yet been any suggestion of injury from this mode of fishing.

The controversy there has not been on account of the interference of

the long-line with the hand-line fishing ; but it has been in opposition

to the use of the beam-trawl, and it never, apparently, has come into

the mind of the hand-line fishermen that there was any evil whatever

resulting from the other mode of fishing besides the advantage given by

the fact of a greater proportionate yield. The drift and purse seine in-

terest, too, antagonizes the beam-trawl, but not the long-line, and it is

not to be imagined that any real objection to the long-line would have
failed tq be brought forward and to excite the animadversion of par-

ties fishing in a different manner.

The largest lines used in America are far inferior to those used in

the British seas, where they are sometimes over 8 miles long and carry

between 6,000 and 7,000 hooks.

The experiences recorded in such works as that of Holdsworth on

deep-sea fishing, and of other writers, all tend to show that notwith-

standing the ever-increasing number of long or trawl lines in certain
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localities, there is no reason to believe that the flsh have decreased in

number in consequence, the captures always being proportioned to the

increase in the length of the lines and the size of the vessels and their

crews. In some cases it is alleged that the cod, in its well-known vo-

racity, swallows the head and backbone of its fellow as it is thrown

into the water, and is thereby rendered ill and sometimes even killed by

the feast. This can only result from the laceration of the gullet and

stomach by the bones, a condition which must ensue very rarely in a

fish which fills its stomach with large sharp-edged shells without expe-

riencing any evil effect.

The digestion of fish is very rapid, and it is not an uncommon thing to

find that when a fish has been seized by another and is too long to be

swallowed entire, the portion near the stomach is digested while the

fragment projecting from the mouth is fresh and sound.

Upon the whole, therefore, I am inclined to conclude, from all the

considerations and the testimony offered, that there is no actual proof

that the use of the trawl or long line in. itself is injurious to the fish-

eries, so far as relates to the driving of the fish away from the grounds.

It may render the desirable fish less eager to take the hook, or it may

attract predaceous fishes, so as to frighten away the more noble for the

time ; but that any influences thus exerted can extend over a period of

more than a few hours it is difficult to understand. If there be any

evil effect, it is possibly from the gurry, but even this I am not willing

to admit. This evil, if it be one, will be remedied in our waters, as it

has been within a recent period in other cases, by a utilization of this

material as a wasted product, the yield or profit therefrom and its con-

version into oil or guano being greater than the cost of saving and de-

livering it on shore. At any rate, before any legislation is invoked, a

more careful examination on the ground of the more important regions

alleged to be affected should be made by scientific men. The question

of refuse matter on the bottom at depths of 15 to 30 fathoms can easily

be settled by the use of the water telescope, a well-known implement

in scientific research.

In further illustration of the subject, I call attention to the fact

that in the investigations in Norway as to the cause of the disappear-

ance of the herring from accustomed grounds, it was maintained that

the dead fish, dropping from the gill-nets, or remaining in the meshes

of the nets, that had become lost and entangled at the bottom, had pro-

duced this state of things. The water telescope was brought into use

and it was ascertained that the number of such fish was much less than

was alleged and that after being dead one day they had entirely disap-

peared, and furthermore it was found there had been an entire aban-

donment of certain localities where the gill-nets had not been used at all,

and fish had previously been taken wholly by drawing seines from the

shore.
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Captain Nathaniel Atwood, of Provincetown, while earnestly com-

batting the assertions in regard to the injurious effects of the trawl-

line upon the fisheries, admits that they do appear to have a positive

action on the abundance of the halibut, or at least those of the large in-

dividuals which are specially sought after for the market. He thinks

that these large halibut are quite likely each to occupy a considerable

area of ground, to the exclusion of others of the same species, and that

when they are caught, it takes a considerable time for their restoration.

He mentions a curious relation in the co-existence of halibut and had-

dock, the result of the capture of the halibut in the grounds conjointly

occupied by them, being a very marked increase of haddock, so much
so as to render them almost a drug in the market and reducing the price

very materially. This is due to the fact of haddock being devoured in

immense numbers by the halibut while present, and their consequent

increase when their enemies are captured.*

I have already adverted to the fact that in the course ofan extended

and exhaustive investigation by Professor Huxley and his associates

into the subject of the British sea' fisheries, contained in a Blue Book of

1400 pages and involving the answering of 61,830 questions, there

were but six witnesses of the entire number examined who made any

objections to trawl-lines. One fisherman alone (vol. 2, p. 554, question

24,996) considered it a destructive mode of fishing in itself, his objec-

tion being that by using very small hooks they caught too many young
fish, which, had they been allowed to grow up, would have furnished a

more profitable yield.

One fisherman, in answer to questions 39,994 and 40,389, said he found

a difficulty in getting bait of the right kind with which to supply the

hooks, although approving of their use.

To No. 40,976, a fisherman replied that the trammel nets, such as he

used, were liable to be torn by contact with the long-lines. Another

trammel-net fisherman, in answer to question 41,023, maintained that

the long-lines frightened the fish away from his net, so that he could

not get all that he expected.

The net.—Having thus concluded the subject of line fishing, we come
to the second of our principal divisions, namely, that of the use of nets.

It is hardly necessary to go into any minute account of this mode of

*Another instance of this mutual interdependence of fish, as asserted by the fisher-

men, occurs on the coast of Nova Scotia, in this case between the lobsters and the

stariishes. According to this the lobsters are destroyed by the starfishes in great

numbers, .and in the immediate vicinity of the canning establishments where the

lobsters are taken and put up there is found to be au appreciable diminution of them
from this cause. The starfishes are then said to multiply very greatly. The fisher-

men insist that the starfishes feed upon sea-weed, and that they devour this in such

quantities as to clear the bottom of this covert, and that the food-fishes findiug no

means of concealment do not resort to what were formerly excellent fishing-grounds.

The statement that starfish eat sea-weed is perhaps yet to be substantiated.
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capturing fish, as I have already treated it at great length in the first

volume of the Reports of the IT. S. Fish Commission. I may simply re-

mark that the use of the net extends back to a very remote antiquity,

possibly as great as that of the hook and line, if it be not still older.

That the inhabitants of the pile dwellings of Switzerland and Central
Europe used the net is shown by the finding of many specimens of the
netting and the sinkers. The employment of the net by all civilized

nations proves that it has been handed down to them from a high an-

tiquity. The seine was used in the pre-Columbian epoch by the Indians
of Korth America, as it is not unusual to find on the rivers and shores

large numbers of small rounded stones, notched on two sides, to serve

as weights, of precisely the same character as those in use at the pres-

ent time by the Indians of the northwest coast of America.
The principal forms of the net are the hand or scoop-net, the dip-net,

the casting-net, the seine, the trammel-net, the gill-net, the purse-net,

and the stake-net.

The scoop-net is familiar to every one. It has various shapes, and is

used for landing fish caught with the hook, or capturing fish, particu-

larly the small varieties, penned up in restricted localities.

The dip-net maybe considered a modification of the scoop net, being

suspended at the end of a long handle.

The casting-net is largely in use by the Spaniards and Italians, both
in Europe and America. This is circular, varying in diameter from 12

to 15 feet. It has leaden balls around the edge, and a long rope attached

to the center. This is thrown very skillfully to a considerable distanee

in such a way as to fall flat upon the water, and dropping rapidly to

the bottom incloses any fish that may happen to be beneath it. When
the rope is hauled on, the leaden balls at the edge come together at the

bottom, so that the net is pursed up when drawn from the water, and
the fish are found therein as in a pocket.

The seine is also familiar to all. This is a continuous net, with floats

of cork, glass balls, or light Wood along the upper margin, and weights

of lead or stone along the lower or bottom. Sometimes it has a bag in

the center, for the greater facility of holding the fish. This net is some-

times worked from the shore, one end being held on or near it, and the

other carried around so as to form a sweep when the two ends are hauled

in simultaneously. Sometimes this is dropped in the sea and made to

inclose a school of fish. This becomes a purse-net when there is some

arrangement for bringing the lower edge of the net together, like the

inclosure at the mouth of a purse, so that the fish find themselves closely

confined, both laterally and below.

The trammel-net is a very efficient means for capturing fish in waters

where dragging is not possible or convenient. This consists of three

nets bound together at the edges, the outer ones on either side having

a large mesh, and the central one a fine mesh and much fuller than

the others. Fish swimming incautiously against this net pass through
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the outer mesh and strike against the liner central net, carrying a fold

of it through the large mesh of the net in the opposite side, and thus be-

come pocketed.

The simplest of all nets, perhaps, is the gill-net, which is a webbing

of usually very fine twine, made to float either from the surface or car-

ried to the bottom. The iish, unaware of its presence, or careless in re-

gard to it, in swimming against it jjass the head and shoulders through

the mesh and become entangled and held until removed, or until de-

voured by some predaceous fish or invertebrate. No mode of fishing is

more economical than this, as the capital required is comparatively light.

The nets can be managed by a few persons, and it is only the large fish

that are taken, the smaller ones passing readily through the meshes.

The stake net will be found described in the report of the U. S. Fish

Commission. It comes more properly under the head of weirs and

pounds.

The beam -trawl.—The beam-trawl is not used in America for the capt-

ure of fish, although it has been a favorite piece of apparatus with the

U. S. Fish Commission for capturing specimens of various kinds of

fishes and other marine objects. It is, however, extremely probable

that at no distant day it may come into use and our fisheries be prose-

cuted to a very considerable degree by its aid, although hardly to such

an extent as it is employed around Great Britain and off the coasts of

France, Holland, and Belgium.

It is essentially a large bag-net, the mouth of which is low and broad,

and which is dragged along the bottom behind a vessel of suitable di-

mensions. This is kept in shape by means of a beam of wood resting

at either end on iron runners, which hold it up at the proper distance

from the ground and receive the friction of the bottom. As these run-

ners are connected above to the beam, at the lower end they are united

by a leaded rope, which constitutes the lower edge of the bag. This

leaded line is very slack and forms a bend reaching nearly half way the

length of the net, which is usually twice as long as it is broad and ends

in a long, narrow apex. As it is drawn along the bottom with the tide,

the fish, which usually are found lying with their heads towards the tide,

are first dislodged by the lead line, and whether they head upward or

forward, are met by the upper side of the net, extending behind the

beam. By the continual motion of the trawl they are ultimately carried

back to the opposite end of the net, and there, getting into the pockets,

are prevented from returning.

The size of the beam varies considerably. By an old British enact-

ment the beam was not to exceed 36 feet in length ; but it is sometimes

now made nearly 50. The length of the net for a 3G-foot beam would

be about 70 feet, and one for a 50-foot beam would be about 100 feet

long. The net is made with meshes of suitable size, and is usually

saved from abrasion on its under surface or posterior end by folds of

old netting.
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The beam-trawl is now used almost exclusively on the coast of Great

Britain for the capture of the more important food-fishes, especially of

the turbot and sole, few of which reach the markets captured in any

other way. About nine thousand tons of iish are furnished annually

from this source alone to the London market ; and it is not too much to

say that without its use it would be impossible to furnish the English

markets with fish.

There are other modifications of the trawl in different countries, all,

however, on the same general principle of the dragging of a bag of

netting along the sea-bottom. Sometimes this is carried under the ves-

sel, where it is used particularly for the capture of whitebait and other

small fish. In other cases, as in Spain, two vessels are used. The
simplest form, however, that in common use by the English, French,

ami Dutch trawlers, is as described. This is dragged behind the ves-

sel at the rate of one or two miles an hour, always with the current, and

is sometimes kept down for several hours in succession.

Many objections have been brought to the use of the beam-trawl on

the score of its exhausting the grounds, destroying the spawn of the

fishes, killing great numbers of small fry, &c. A royal commission was
therefore ordered to investigate the whole subject of the methods of

capturing fish in the British dominions, and to determine whether any of

them were hurtful or not. This was composed of Professor Huxley, Mr.

James Caird, and Mr. S. Le Fevre, who took up the subject, and after

investigating it most thoroughly gave it as their opinion that, so far from

being a destructive method of fishing, the use of the beam-trawl was one

of the most commendable 5 that it involved no greater unnecessary waste

to fish life than other methods, and less than most ; that so far from

destroying the spawn of fish, no one could show that an egg of a fish

was ever taken in it, especially in view of the fact that cod, mackerel,

the turbot, and the flat-fish generally, the eggs of which it was especially

accused of destroying in great numbers, all spawn in the open sea, their

eggs floating generally near the surface until hatched, and that, con-

sequently, the beam-trawl could have no influence whatever upon them.

It was also shown that the actual nesting-places of many of the fish,

such as the herring, &c, are among the rocky portions of the sea-bot-

tom, where the beam-trawl could not be used, requiring, as it does, a

perfectly smooth, level sea-bottom for its action.

The masses of so-called fish spawn taken up from the bottom by the

beam-trawl, has proved, in all cases to belong to one of the lowest forms

of sea animals, either the Alcyonum digitatum, or so-called dead man's

fingers, on the English coast, or to the compound ascidian, very abun-

dant in America.

The report of the commission states emphatically as the final result

of its inquiries that this mode of fishing has been prosecuted in many
localities from fifty to a hundred years, not only without diminishing

the supply, but indeed showing increased captures, in consequence of

the increased number and size of the vessels employed.
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As the beam-trawl can only be used to advantage in the capture of

the flat-fish and flounders, what it may take of cod and other fishes con-

stituting but a small percentage of its catch, it is not likely that its

use will be introduced into the United States uutil these fish assume a

greater proportional value. With the great number of more or less de-

sirable species of the flat-fishes in our waters there is no doubt that im-

mense catches could be made by this means, and the day is probably

not very distant when we shall find trawlers at work along Vineyard

Sound and off the coast of New York, ISTew Jersey, and the States

farther south. Here there are thousands of square miles of sea-bottom

admirably adapted to its use, where a rich harvest awaits its introduc-

tion.

Weirs and pounds.—The various forms of this most wholesale mode
of taking fish will be found fully figured and described in the first re-

port of the U. S. Fish Commission. I may, however, briefly recapitu-

late some of tbe more prominent varieties. These are, the floating Ira])

or madrague, the heart-net or pound, the stake-net, and the weir in its

various forms.

These all depend upon the movement of the fish in bands, and are

sometimes worked in deep water, in which the apparatus is constantly

immersed, sometimes depending upon the retention of the fish which

come in at high water until the water runs out, leaving the fish high and
dry, or else 'concentrated in small inclosed pools.

The Seconnet (Khode Island) traps consist in a succession of inclos-

ures held by anchors, and are similar in general character to the

madrague of the Mediterranean. While in America the nets scarcely

take anything else butscup, sea bass, tautog, and similar fish, those of the

Mediterranean are especially used for the capture of tunnies or horse-

mackerel. A corresponding difference in the size of the net and in the

thickness o»f the netting is to be found. The heart-nets, or pounds

proper, are principally in use in Vineyard Sound and Buzzard's Bay.

In these a wall of netting supported upon stakes extends perpendicu-

larly from the shore and ends in a heart-shaped apartment, the pointed

end of which passes into what is called the bowl. The fish, in their

movements along the coast, come to the wall of netting and are ar-

rested and turned seaward. Their course along the line of netting

brings them to the main incloeure, which is so constructed that in cir-

cling round in schools they cannot readily find their way out, owing to

their indisposition to turn an abrupt corner. Their only escape is into

the bowl, which constitutes a second apartment having a bottom of

netting. Here they remain until the fishermen come on the scene, and

closing up the narrow entrance to the bowl secure whatever it may con-

tain. They proceed to lift the netting of the bowl in which are the liv-

ing fish, and throwing away the refuse, the desirable varieties are put

in a boat or smack, or else placed in what is called a pocket, another in-

closure, in which they can be kept until marketed. Of this apparatus

there are many varieties.
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The stake-nets arc used more particularly in the waters of the

Dominion for the capture of salmon. The weirs are more generally to

be found on the north side of Cape Cod and on the coast of Maine and

the Provinces. In these northern localities their use is principally con-

fined to the capture of the herring-. On Cape Cod, however, they take

immense numbers of sea herriug, alewives, and other species.

Many minor varieties, and some of considerable prominence of both

pounds and weirs, are to be met with in different parts of the world. I

have, however, mentioned those in more general use in the United

States.

Other methods.—The remaining methods of capturing fish most usually

employed are narcotics, poisons, and explosives. The narcotics and

poisons are essentially of a simple character, in some cases the fishes

being merely stupefied, and in others actually killed. These are not

used in sea fishing, but many an owner of a trout pond or stream has

had reason to deplore the dishonesty of the age in the loss he has expe-

rienced in a single night by the poacher who has resorted to poisons

for securing his bag of fish. Vegetable substances are generally used

for this purpose, some of them of a character very easily obtained. It

is not necessary for my present object to mention them.

Explosives as a means of capturing fish have come into use quite re-

cently. The explosion of dynamite and other cartridges by means of a

time fuse or a wire often results in benumbing or killing large numbers

of fish. It is frequently employed by poachers upon trout or other

ponds. In the mining regions of California very great destruction to

trout and salmon in the rivers and pools has resulted from this practice.

In the sea not unfrequently the involuntary result of submarine explo-

sions, for the removal of sunken wrecks or rocks, is the destruction of

great numbers of fish, which show themselves on the surface soon after

the explosion. In some cases, as on the coast of California, where

schools of fish have been thus exposed, great slaughter has been pro-

duced in this way. This method of destroying fish is highly objection-

able, on the ground that it kills many more fish than can be utilized, as

they are washed away by the tides and lost.

D. Bait used in the sea fisheries of eastern north America.
•

Baits and allurements.—Having thus presented an account of the more

effective apparatus by which fish are captured, I proceed to indicate the

more common baits and allurements to the hook or the net employed

by the American fishermen. These are of various kinds, the simplest

consisting of the naked hook, which by its rapid motion through the

water induces many fish to snap at it, and to be caught thereby. The

bluefisb, bass, pickerel, and many other varieties are caught with ahook

having some bright substance forming part of the shank. This may

be a piece of bright pewter, tin, bone, iron, or other substance, and

presented in the form of a plate, a cylinder, a spoon, or else a screw,
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by which a rapid rotation or whirling motion is caused when drawn
through the water. Not unfrequently >an eel-skin or similar substance

is stretched over the shank of the hook, and answers an excellent pur-

pose. A bait of white cloth is sometimes quite sufficient in taking

mackerel. The efficiency of a piece of red flannel fastened to three hooks,

placed back to back, in taking frogs is well known to boys in the

country.

Vegetable substances are not much used, as few fish are attracted by
them. Bread crumbs, corn, cabbage leaves, &c, may be employed in

the capture of carp and other vegetable feeders.

Animal matter is generally employed as bait to attract fishes to the

hook or into a net, other substances being considered of little account

in comparison, almost every animal of any kind or description being

available to a greater or less extent for the purpose. In sea fishing

mammals are not used very extensively. Portions of meat of almost any
kind are used by the fresh-water angler for the capture of catfish, eels,

the percoids, &c. At sea the flesh of the porpoise and other cetaceans

is not unfrequently relied upon for the capture of cod and halibut when
other bait fails.

Few persons realize the extent to which birds are sometimes employed

as bait in the great offshore fisheries, the banker, when other bait

fails, being able frequently to take large numbers of fish by the use as

bait of the Procellaria, including petrels, fulmars, &c, as also of gulls,

murres, &c. Most of these forms are easily caught on the hook, some-

times as many as a thousand birds, and especially of the petrel family

generally (Puffinus major), have been taken and used for bait by a single

vessel on the Grand Bank. The gannets, penguins, cormorants, &c, are

also taken in some parts of the world for a similar purpose.

On this subject, Capt. J. W. Collins says: UA few years ago, when
many of the Grand Bankers went " shack fishing" and depended to a con-

siderable extent on catching birds for bait, many thousands ( mostly Puf-

finus major) were caught and used by the crew of each vessel on a single

trip. As these trips were sometimes three or four months in length,

and it was often possible for the crew to catch several hundreds in a

single day—indeed I have known of one man taking nearly a hundred
in a few hours—it will readily be seen that an enormous amount of these

birds must have been utilized in a single summer for this purpose." •

There is but little, if any, use of the reptiles in the sea fisheries of the

United States, although the frog is called into play in certain forms of

fresh-water fishing.

The various kinds of marine vertebrates constitute the chief portion

of the sea-fisherman's bait, partly in consequence of their more ready
availability, and partly because the fishes sought for are more accus-

tomed to fish as food, and are more readily attracted to it. The other

kinds of bait just mentioned come into play as substitutes, but can hardly

be considered as representing the regular resources of the North At-
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lantic fishermen, and I therefore proceed to a more detailed consider-

ation of the standard articles of supply for bait, consisting especially

of fishes, crustaceans, and inollusks.

In the portion of the report devoted to the methods and apparatus

of fishiug practiced in the Eastern United States and the British Prov-

inces some allusion has been made to the subject of bait for the hand

and long lines, but it may be well to review the subject in a more sys-

tematic manner, beginning with the enumeration of the following as

the more prominent substances used :

1. Menhaden. 8. Squid.

2. Alewives. • 9. Whelks.

3. Sea Herring. 10. Clams.

4. Mackerel. 11. Mussels, oysters, and scallops.

5. Capeliu. 12. Lobsters, crabs, shrimps, and
6. Sundry species of less note. other crustaceans.

7. Eoes of various fishes, especially

of cod and mackerel.

Other varieties of animal substances are used as bait under particu-

lar circumstances and in particular localities ; but those just mentioned

are of most economical value, and the possibility of obtaining one or

other of them in greater or less abundance constitutes a very important

factor to the fisheries of the mackerel, the cod, the halibut, and other

species.

Of the species mentioned, the menhaden is at present peculiar to the

shores of the United States, while the fifth, or capelin, is found only

about Newfoundland, on the coast and islands of the Bay of Saint

Lawrence, and the coast of Labrador. Dr. Gilpin refers to the occurrence

of capelin in Halifax Harbor one season ; but it is unknown as a regu.

lar visitant there, nor has it ever been positively noticed even as an

occasional visitant of the Bay of Fundy.

The special details in regard to the natural history and character of

the fishes just enumerated belong in the chapter on the natural history

and economy of the several American species, and are merely alluded

to briefly in this special connection as bait.

In the very great variety of fish bait, and its occurrence at the vari-

ous seasons of the year at different points, all portions of the United

States and the Provinces may be considered as equally well provided

in this respect; and although circumstances may render the procuring

of this bait in a particular locality a convenience, yet it can be easily

shown that whatever be the restrictions upon either country as to par-

ticular localities, there can be no question as to the possibility of se-

curing an ample supply in some other, although possibly at somewhat
greater trouble and expense.

(1) Menhaden.—Of all the species mentioned as used for bait the

menhaden is probably that of most importance, whether we consider

its wide extent of distribution, its overwhelming abundance along the
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coast at different times, or its attractiveness to other fish. Wherever

it is met with, at different seasons of the year, from Florida to Penob-

scot Bay, it is always in request for bait. It is, however, only in the

northern part of the United States that it is "slivered" and put up in

large quantities either in ice or in salt and carried on distant voyages

for the purpose of catching cod or mackerel. There is a peculiar

toughness of the flesh and rankness of flavor which seem to constitute

an appetizing attraction, not to be resisted by fishes generally, and the

possessor of menhaden bait will be able to entice mackerel and cod,

striped bass, sea bass, and other fishes, when a fellow-fisherman near

by finds other bait valueless in comparison.

The earliest appearance of schools of menhaden off the coast of the

Middle States is the signal for securing a quantity for the cod fishing

banks ; and until their disappearance from the North they are in con-

stant request, this application of the fish, of course, being entirely inde-

pendent of its use in the preparation of oil and guano.

(2) Alewives.—The two species of alewives, taken together, have a

still greater range than the menhaden, being found from Florida to the

coast of Labrador, and are, if anything, more abundant in the Middle

and Southern States than at points farther north. They enter the

mouths of all the rivers from the sea in vast schools, beginning in the

early spring in each latitude, and can be taken for a few weeks in any

quantity. They can be obtained as early as January in the Saint John's

Eiver, Florida, and in March or April in the Potomac, and would, un-

doubtedly, if other fish were unprocurable, be used for the spring cod

fishery, serving a very excellent purpose in this respect. It is probable

that the numerous schools of adult fish, coming in from the depths of

the ocean to the shores in the spring, and of the young that pass out

seaward in the autumn draw the larger sea fish into the vicinity of the

land, and there can be.no reasonable question that the great decrease

in numbers of the latter, within the last fifty or one hundred years, has

been caused, in large part, by human agencies, which have rendered it

necessary to change the location of the fishing-grounds and to greatly

limit the capture in ordinary boats of cod, haddock, hake, and the like

in the bays and on the shores of New England, which was formerly so

extensive and profitable.

As will be shown elsewhere, it is entirely within the power of man to

restore, in a great measure, the previous abundance and greatly to im-

prove the general fisheries of the coast.

The attractions of the young shad and salmon are doubtless to be

added to those of the alewife and herring in drawing the larger fish

towards the shore, but they are of less moment in this respect in view

of their inferior abundance.

(3) SeaHerring.—Next to the menhaden, and indeed in advance of it in

some parts of British North America, is to be mentioned the sea herring,

which is to be found in one locality or another throughout the entire
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year, the fishes now spawning in one vicinity and then feeding in an-

other. Without the sea herring the fisheries of the northeastern coast

of North America would be very indifferent, and it is a subject of great

congratulation that it is to be had at nearly all seasons, especially when
most needed as bait.

Both the menhaden and the herring are used either entire for baiting

the hooks, or chopped up fine in a bait-mill as chum for attracting the

mackerel within reach of the hook and line or into the net. The sea

bass of the New England coast finds during the summer season the

chum of the menhaden an irresistible attraction, bringing them within

reach of the angler whenever its influence is experienced.

Menhaden and herring are usually cut in pieces for bait for cod and

for many other varieties of fish; only the small herring, "spurring," are

used whole.

(4) Mackerel.—The mackerel is used very frequently as bait, generally

the smaller and inferior individuals, or those less valuable for salting

being employed. They are also sometimes chopped up as bait for mack-

erel when cheaper material is not to be had.

(5) Capelin.—Allied if not identical forms of capelin occur on both

sides ofthe N orth Atlantic, and are everywhere eagerly sought after as bait

for cod during the period of its presence. Unfortunately on the Ameri-

can coast it is found for only about six weeks. It is then in overwhelm-

ing abundance, coming in for the purpose of spawning, the eggs being

sometimes washed on the shore in great windrows, and frequently in the

edges of the sea forming beds several inches deep. When perfectly

fresh no fish can resist its attractions, and for shore cod-fishing during

the season nothing better can be had. It is, however, not considered

especially advantageous for the bank fishing. The capelin is kept fresh

in ice by the American bankers from 8 to 10 days, and occasionally a

little longer. The French fishermen use immense quantities of salt

capelin in the Grand Bank cod-fishery, though by Americans they are

not considered good bait when salted.

In Norway the capelin is used very largely in the spring cod fisheries

of Fiumark, and its approach is hailed with the greatest satisfaction by
the fishermen.

(C) Sundry fishes used as bait.—The sand-launce (Ammodytes) may
also be referred to as specially useful as a bait, as it can be obtained

in certain localities along the coast of the United States and the Prov-

inces in vast numbers, and is frequently used as a substitute for other

kinds o'f bait, and the corresponding European species is equally satis-

factory, being used by the fishermen on a large scale. Although less

in size than most of the species just enumerated, it can be used entire

and constitutes quite a tough, desirable bait. Tins fish lives mostly in

the sand, where it buries itself with great rapidity and is entirely con-

cealed from view.

Other baits are frequently used both in the large and small fisheries,
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eels and lampreys, portions of the bellies of cod and mackerel, the eyes

of these aud other hshes, and indeed almost any form of refuse fish.

Dead fish of any kind are also used to constitute bait for taking lob-

sters.

(7) The roe offish.—There is no question but that the roe of hsh con-

stitutes a very large percentage of the food of the inhabitants of the

sea, as it is only by the provision for the destruction of the large propor-

tion that particular species are prevented from increasing in undue and

overwhelming numbers. It is rarely that any fish can resist the attract-

iveness of fish roe, the eggs of trout aud salmon being used largely in

California for this purpose when nothing else has any attraction.

Besides the use of the roe of fishes as food for man it constitutes an

important element on a large scale in the sardine fisheries of Europe.

The salted roe of the cod and of the mackerel is prepared for this pur-

pose aud shipped, to the extent of mauy millions of pounds, about

9,000,000 pounds of cod roe (worth $600,000), and one or two millions of

that of the mackerel, having been furnished in one year by Norway.

Small shipments have been made from the United States to Europe for

tlie same purpose.

These eggs are used especially for attracting schools of sardines into

the vicinity of the gill-nets, and for that they are considered almost in-

dispensable.* It is a question whether this same roe could not be em-

ployed advantageously iu the mackerel fishery as a toling-bait of a

more satisfactory character even than the finely-chopped flesh of fish

It keeps much more readily than any other, and its use, if not already

attempted, should be experimented upon, as the roe both of the cod and

the mackerel until recently has been a refuse product. It is worth

considering whether it may not be prepared and used to advantage for

the purpose in question, t

(8) Squid.—The squid, one of the cephalopods, a group of the mol

lusks, is also a highly important element in the question of bait for the

capture of deep-sea fishes, especially the cod and its allies, and occurs

in overwhelming numbers along the entire coast of the eastern United

States and of the Dominion. Of this there are two principal forms

*According to De la Blanchdre, Le Peche et les Poissons, 1,500,000,000 of these fish are

brought into the port of Concarueau alone, this being only one of many from which

the industry is carried on in Franco, Spain, aud elsewhere.

t All bait as above referred to is used fresh whenever it can be done. It is, however,

preserved in various ways, sometimes by drying, more frequently by salting. The

use of ice of late years has come into play very extensively and constitutes a necessary

element iu most fisheries whether for the preservation of the bait itself or of the fish

when caught. For the most part the bait is preserved by keeping ice in contact with

it. It is probable, however, as already suggested, that hard freezing may more ad-

vantageously be substituted in many cases as being more likely to retain the same

attractiveness that freshly-caught bait presents. It is quite probable that by using

special apparatus and adjustments tho hard freeziug may be conducted at very little

expense.

S. Mis. 90 9
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equally attractive to the fish, aud occurring in very great numbers, the

more northern, the Ommastrephes, beiug found about Newfoundland and

other portions of the Dominion, and the Loligo in increasing numbers
from Cape Cod south and westward. They are used either fresh, im.

mediately after being caught, or sometimes kept in ice; being very

largely salted, however, in which condition they maintain their attract-

iveness for about three weeks.* They are usually taken at sea by
means of the jig, and inshore the weirs and pounds are sometimes

found to contain them in immense numbers.

The squid, of one species or another, is found off the coast through-

out the greater part of the year, in Newfoundland more especially in

the spring and summer, and on the Massachusetts coast at almost all

times. It occurs more rarely in winter, apparently passing off into the

warmer waters. It is probable that by exposing the squid to the cold

of a freezing mixture and rendering them specially hard, they may be

kept indefinitely or until wanted. Among other pounds where squid

have been taken in large numbers, that at Waquoit, Mass., captured

more than 6,000 in a single day ; and at the same pound, the captures

for the first twenty-five days in May alone amounted to 35,000. (Rep.

IT. S. F. C, 1871-'72, page 174.)

(9) Whelks.—As already mentioned when discussing the subject of

the long or trawl line as used in Europe, the whelk or Buccinum unda-

tum was referred to as the principal bait for that mode of fishing; and
although captured every year in immense numbers for use by quite a

large fleet of boats and vessels, it still appears to be as abundant as

ever. Here we have another indirect illustration of the influence of

man in producing a balance of power in the sea, the whelks being

notorious enemies of the oyster and other mollusks and destroying

them in great numbers. The drain, therefore, upon the increase of the

whelk doubtless has a material effect on the supply of these other

objects.

In England whelks are taken on long-lines, on the snoods of which
the common shore crabs are fastened or threaded, no hooks being em-
ployed. When laid down, the whelks seize this bait and, retaining

their hold with great tenacity, are hauled up.

Another method of taking them is by means of baskets baited inside

with pieces of fish, a net being stretched over the end, with the basket
in the center. The whelks enter this, and when the baskets are drawn
up, they remain in them.

Shallow hoop-nets, too, are baited with fish for this purpose, and the

incidental advantage of their capture, as already stated, is in the
diminution of an inveterate enemy of the oyster. Each smack requires

* Squid can usually be kept from 2 to 3 weeks iu ice, and for months when salted.

While the French use salted squid almost exclusively on the Grand Bank, the Amer-
icans and Provincials prefer to have thorn fresh, and use but few salt ones, and those
only in the fall when no others can be obtained.—J. W. Collins.
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as bait for a voyage from fifteen to twenty-five bushels of whelks.

These are preserved in bags made of netting and may be kept for a

long time in the wells of the smacks. When wanted, the shells are

broken and the animals extracted.

The whelk is especially common in the United States from Portland

to the Bay of Fundy, and extends to the south of Cape Cod, although
rarely. It is usually known in America as the winkle, and is so abun-
dant on the coast of Maine that it could readily be used as bait for cod.

There are many other of the univalves that may be employed as bait,

such as the Busycon and Pyrula, which though seldom used are capable

of the same application.

(10) Clams.—The clam in its various forms constitutes a very impor-

tant portion of the bait used on a large scale in the United States and
belongs especially to the following species :

The soft clam, Mya arenaria.

The common hard clam, Venus mercenaria.

The most important of these is perhaps the soft clam, Mya arenaria,

which occurs in immense numbers along the entire eastern coast of the

United States, and is consumed both as food and as bait. For the lat-

ter purpose it is collected very largely on the clam fiats of Massachu-

setts and Maine, in some localities the plow being used at low tide to

turn' up immense numbers. An especially favorite locality is near Ips-

wich, Mass., where the immense size of the aboriginal kitchen-middens

attest the antiquity of the abundance of this species, these being-

rivaled, however, by the piles of recent shells heaped up by the clam-

diggers. About forty barrels of salted clams constitute an average
fare for a cod fishing -vessel, and there appears to be no special diffi-

culty in furnishing any number that may be called for, as notwithstand-

ing the demand, the price at which they are sold now is little more than
it has been for many years.

The so-called hard clam is more southern in its distribution than the

Mya, and is less extensively used as bait, in view of the great demand
for it as an article of food. On the sea coast, in a small way, however,
it is used to a considerable extent.

The hen clam, or Mactra solidissima, is also a species which furnishes

a valuable bait, and is especially abundant at present in the vicinity of

Nantucket, Mass., where large numbers are taken out and used by the

cod-fishermen.

In the Gulf of Mexico aud the vicinity of Mobile and New Orleans
the Gnathodon cuneatus, a so-called clam, is also employed largely in

the minor fisheries, but has no prominence at all as a bait for the more
important enterprises.

According to Mr. NB.Niitt, collector of customs at Eastport, clams
are not collected to any great extent in that vicinity as bait, but they

are gathered along the shore from Machias to Mount Desert and sold

by dealers at Deer Isle, Booth Bay, and Portland. Forty barrels rep-
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resent the allowance for an ordinary voyage of a vessel of from 50 to

75 tons. Of late years clams have been less in demand for cod-fish-

ing, fresh herring purchased near the grounds or pickled herring being

more extensively used.

(11) Mussels, Oysters, and Scallops.—Of the mussel there are two dis-

tinct species, both known under the same name, and, although gener-

ically distinct, having a very close external resemblance which prevents

their being distinguished by the ordinary observer. One of these is the

Mytilus, the other the Modiola. These are well-known inhabitants of

the waters, being found attached in great numbers to the piles of piers,

and to rocks, gravel, mud, and any other object to which their byssus

will adhere. They are a favorite article of food in some parts of the

world, being used largely in Europe for this purpose
;
but they are less

esteemed in the United States. Occasionally very grave inconveni-

ences result from poisoning, of greater or less intensity, being produced

by them. In view of the well-known fecundity of the mussle, it may
be imagined that the spat in regions where they abound constitutes a

very important element in the food of young fish, and the contents

of the towiug-net are very frequently composed largely of extremely

minute mussels, which are greedily devoured by a great variety of spe-

cies.

The oyster is not often used as bait. It is almost too valuable to be

wasted in this way, and is of so soft and delicate a texture as to break

away from the hook with but a slight touch.

The common scallop, Pecten irradians, which is extremely abundant

off the coast of the Middle and Northern States, is largely utilized

for food, and only occasionally used as bait for fish.

(12) Lobsters, Crabs, Shrimps, etc.—The lobster constitutes a very at-

tractive bait in the small fisheries ; but it is too valuable in itself as an

article of commerce, to be employed to any great extent. Frequently,

however, young lobsters, not marketable, or falling within prohibited

limits of the legal enactments of certain States, are used for capturing

shore fishes.

Along the coast of the South Atlantic and Middle States a very

favorite bait for the ordinary shore fishes is the common blue crab (Cal-

Unectes liastatus) a species occurring in enormous abundance, and con-

stituting a favorite article of food, whether as hard or soft shell. This

is a great resource to the fishermen, few fish resisting its attractions,

especially when the old shell has been thrown off, leaving only a soft

skin behind. Diminishing in abundance towards Cape Cod, its place is

supplied, thence northward, by what is there called the common crab

(Carcinus mmias). This appears to constitute an especial attraction to

the tautog, and doubtless constitutes its food in the sea in very great

part.

Shrimps also are used all along the eastern coast of the United States

in sea fishing:.
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E.

—

Methods and routine of fishery.

The necessary limitations of space in the present essay require me to

defer the consideration of this subject to another occasion, especially as

it will come naturally within the investigations of the forthcoming cen-

sus of 1880.

F.

—

Preservation of fish and bait.

The subject of the preservation of the products of the fisheries is one

of very great importance, and is receiving more and more attention

every day. In the earlier period of the American Kepublic the abund-

ance of animal life in the waters was so great that there was little dif-

ficulty in taking the needed supply of food whenever it was wanted,

rendering the question of its preservation comparatively unimportant.

Of course, the methods of salting and drying were in vogue, but the

long-continued preservation of fish in a fresh state was of comparatively

little consequence. The circumstances have changed very greatly in

this respect. The abundance offish, &c, has diminished to a greater

or less extent, while the population of the country has increased enor-

mously. The demand for fresh fish, too, has increased more than in pro-

portion to the' increase of population. The great extension of the sys-

tem of communication with the seaports, both by steamboats and rail-

roads, has been such as to render it practicable to carry the products of

the sea fresh to a great distance. The same methods are available both

for keeping bait for use in the fisheries as are employed in keeping the

products of the fisheries themselves, and it will therefore not be neces-

sary to discriminate between them.

We may consider this subject of preservation under several heads :

(1) As fresh, without any special treatment
; (2) as fresh, by means of

ice
; (3) by drying

; (4) by salting or the addition of some chemical sub-

stance; (5) by smoking
; (0) that of immersion in alcohol or some saline

substance, for scientific purposes, which properly does not enter into

the plan of this paper.

Fish may, of course, be preserved for a greater or less time for pur-

poses of food or bait without any treatment whatever, this depending

upon the amount of moisture in the atmosphere and the temperature. In

the colder seasons of the year of any locality an object of this character

can be kept for many days, especially if the entrails are removed, the

adherent blood washed from the inside, and the inside surface allowed to

dry in some way. In warmer latitudes and periods, however, the flesh

corrupts rapidly. The difficulty is that in the tropical or sub- tropical

latitudes a fish will acquire a taint of corruption or decomposition

within a very short time after the capture, so that even before the

boat's load can be landed and subjected to the treatment of salt, or

otherwise, it will have passed beyond the stage when this can be applied

with any success.



134 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Of course, when fish are taken in cold weather and frozen they will

remain in good condition as long as the cold lasts ;
* and the absence of

a definite continuance of this condition suggested the use of ice in some

form in the warmer season of the year. The simplest method of using

ice is, of course, to lay the fish on it, and thus keeping down the tem-

perature. The more common method of employing ice, however, is to

pound it up and arrange it in layers with the fish, one alternating with

the other until the given receptacle is filled. This, however, has the

very serious disadvantage in the quantity of moisture necessarily held

in contact with the fish, the ice melting very rapidly and the fish becom-

ing saturated with the resultant water, from which in time comes an

acidity or mustiness of the fish which is not at all palatable. In some

cases, indeed, fish will keep better by being immersed in water kept

cool by means of floating pieces of ice than when packed away in pounded

ice itself. Fish thus treated become unpalatable when kept some time

after removal from the ice. About two weeks represents the limit of

time daring which, under ordinary circumstances, fish may be kept by

the method indicated. After that period the fisherman finds that his

bait ceases to be attractive, and the necessity for a renewal occurs.

Icing of Jisli and bait.—The fishermen at New London and Noank,

who are almost exclusively occupied in furnishing fresh'fish to the New
York market, by the exercise of special precaution are able to keep their

fish and bait fresh a much longer time than is the experience at Glou-

cester. They exercise very great care in the preparation of the bait,

which is opened and thoroughly washed and cleaned, the adherent blood

along the backbone being especially removed.

Their bait pens are in one large apartment instead of three or four

smaller ones, as is the practice at Gloucester, and are carefully lined

with some non-conducting substance. The bottom is paved continu-

ously with ice, to the original thickness of the block, whatever that

may be. On this is placed a layer of fish three or four inches thick,

and above this a layer of equal thickness of finely-pounded ice, snow
answering a very good purpose if this can be had. On this is another

stratum of fish, and then pounded ice, and so on until the whole is filled.

The atmospheric air is excluded very thoroughly in this way, and the

amount of melting is comparatively trifling. The resultant water is

immediately absorbed by the porous layers of pounded ice and held as

by a sponge, so that the fish are kept comparatively dry.

In the other method of breaking up the ice with a hammer and slid-

ing in layers over the fish there is much greater exposure to the air,

and the water from the melting ice sinks to the bottom and keeps the

fish or bait saturated throughout. In this way two weeks is usually

* I am informed that the first to commence the business of freezing herring and
bringing them from Newfoundland was Capt. Henry Smith, of Gloucester, in 1856.

In 1857 Capt. Sylvanus Smith went into the same business and continued it for some

time.
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the limit during- which bait can be kept fresh, instead of six or eight

weeks, as claimed by the New London fishermen, who see no difficulty

whatever in carrying enough fresh bait for a long voyage to the banks,

supplemented, should it be necessary, by soft clams, and thus obviating

the necessity of going into Newfoundland or elsewhere for a fresh sup-

ply.

Ice can be applied much more advantageously for cooling fish (inde-

pendently of freezing them) in specially constructed apparatus, known
usually as refrigerators. The refrigerator, however, furnishes the most

economical mode of applying cold to the rish. In some cases the func-

tion of the refrigerator is simply to prevent an unnecessary waste of ice

by melting away, so that a given quantity will last a much longer time.

Other forms of refrigerators have a very different function, the simplest

of which consist of an arrangement by which a current of cold, dry air

is made to circulate through a provision chamber, taking off the excess

of moisture and allowing it to be condensed upon the ice itself. This

desiccation may be so rapid and excessive as to bring it under the head

of " preservation by drying." It is not at present used to any great ex-

tent in the sea-fisheries for the preservation, on a large scale, of fish for

a long time. This is most effectively accomplished by the hard freezing

process, which' is destined to take the place of all others before long, as

preserving the animal fiber indefinitely, or as long as the freezing is main-

tained at the proper temperature, and with a comparatively sma'll con-

sumption of ice and salt.

According to Mr. E. G. Blackford, the eminent fish-dealer in Fulton

Market, New York, a room, 10 feet each way, or of 1,000 cubic feet,

with properly constructed non-conducting walls surrounding it, can be

kept in effective operation in the summer weather of New York by
the use of 2,000 pounds of ice and 2 bushels of salt per week, with

less in colder weather. This would be, for a room of that size, 4J tons

of ice and bushels of salt per mouth. As, however, all the bait neces-

sary for a trawling expedition to the banks for cod could be kept in a

room of half that size, it is likely that three-fourths the amount of ice

and salt would be sufficient, or about 3£ tons of ice and 7 bushels of salt

per month. With all the fresh bait on board required for a voyage to

the banks and the filling up of the vessel, the amount for two months
should not exceed at the outside 7 tons of ice. Allowing as much
more for wastage, 14 tons would probably be an ample allowance. Dur-
iug 1877 ice cost $2 a ton at Gloucester and $12 a ton at Newfoundland.
A patent has been recently introduced to the notice of fish-dealers, by

which fish are arranged conveniently in vessels which are filled up with

water, and the whole then frozen into a solid cake, and kept in this con-

dition until used. This process is claimed by those interested to keep

the fish perfectly fresh indefinitely without the evaporation and loss of

savor so frequently found in the dry-hard method.

In freezing animals hard and stiff care must be taken to extract the
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heat slowly in proportion to their size. It is a common occurrence for

moose, reindeer, and other large mammals when killed in a very cold at-

mosphere to become putrid internally in a few hours, although the ex-

terior may be frozen stiff. The remedy here is probably immediate dis-

emboweling. It is said that halibut cannot be frozen stiff and dry to

advantage from the tendency to spoiling in the interior.

It is not an uncommon thing for fishermen on the banks to re-

new their supply of ice for bait from the floating icebergs. They do

not usually venture on a large berg for this purpose ; but generally

there are to be found in its vicinity fragments of greater or less size

which have been broken off from the main mass and are easily secured.

The supply of fresh water, too, is not unfrequently obtained in a similar

manner.

Desiccation.—Desiccation, or drying, comes next to cold, either natural

or artificial, as a method for preserving fish for food or bait, and, indeed, is

sometimes more available. This consists, in the simplest form, in the ex-

posure of the fish, usually split to some extent, to a dry atmosphere or the

sun, causing the evaporation of the moisture to a greater or less degree.

Sometimes this process is accelerated by the application of artificial

heat, which causes a more speedy evaporation of the moisture. A. cur-

rent of air, either warm or cold, made to play over the fish, carries on

the work very rapidly. Quite recently the production of this current

of dry air by cold has been called into service, and with very excellent

results, the flesh not being altered in any way, and the desiccation be-

ing rapid and thorough. Of late years artificial processes of desicca-

tion have been multiplied, and are being applied to all forms of marine

products, including oysters, clams, lobsters, shrimps, &c, as well as

fishes themselves. Of course the use of a similar method for preserv-

ing vegetables and the flesh of land animals is familiar to every one.

The preservation of bait by drying has not been very general ; but it

seems probable that when the application of the desiccating process

comes to be more economically applied, it can be called into play to

very great advantage.

A writer in the Newfoundland Chronicle for September, 1877, speak-

ing of squid bait, remarks that during the squid season, which usually

lasts about six weeks, there is no other bait so attractive to codfish, and

that even when salted it is preferred by the fish to fresh herring. He
suggests that the proper method of preparing the squid so as to be

available under all circumstances and at all seasons is to wash and dry

it as soon as possible in the sun and without salt. He does not state,

however, whether the experiment has actually been tried.

If the bait thus prepared proves to be attractive to the fish there will

be no difficulty, if it cannot be readily dried in the atmosphere of New
England, in doing this by means of some of the patent desiccating

processes.

Considerable quantities of squid are dried on the coast of Newfound-
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and, the bodies being first split open and the heads and entrails re-

moved. I secured a few of them in the fall of 187G and tried them on

the Grand Bank, but under such unfavorable circumstances that noth-

ing definite could be learned as to the relative value of squid bait pre-

pared in that manner. The Newfoundland fisher men, however, claim

that, when soaked for several hours before.it is used, it nearly equals

for bait the squid that are just caught.

The method of preserving fish and bait by salting is of course familiar

to all, and need not be discussed here to any great length. It will be

sufficient to mention that the principal subdivisions consist of salting

by sprinkling salt on successive layers of fish, which are piled up in

masses, known as kench curing ; of immersion in a saline solution,

known as pickling ; and of salting for a certain length of time by either

of these processes and then drying by exposure to the air and by smok-

ing, all of which have their advantages under particular circumstances.

Salting, etc.—The salt used in the preservation of fish in the methods
indicated is, for the most part, the common chloride of sodium, or table

salt. Tbe quality of this, however, varies in different regions, some
varieties being considered preferable for special applications, and others

much less satisfactory.

A very troublesome affection of salted and dried fish is that known
as " reddening," where patches of red color make their appearance

on the surface of the fish, and rapidly extending, soon render it unfit

for fooJ. This is usually met with in the foggy August or dog-day

weather. A careful examination of this substance by Dr. Farlow has

shown tbat this redness is due to a minute algous plant abounding in

the shallow sea-shores and not unfrequently included in the crystallized

salt made by solar evaporation. Its presence is indicated by a slight

pink or rosy tint in the salt, and at any rate it appears that fish treated

with this salt is more liable to the affection than where the salt is ob-

tained from mineral deposits or else is perfectly white sea salt.

Other saline substances are used in some cases ; and quite recently

borax, in one form or another, has been warmly recommended as se-

curing the proper preservation of the flesh by the use of a much smaller

quantity of mineral matter. A favorite Swedish preparation, called

aseptin, used for keeping milk and other animal substances without

impartiug a saline taste, consists essentially of borax.

Quite recently other chemical substances have been suggested, and
among others is one lately communicated by DAtnelio to tbe Academy of

Sciences in Paris. For this purpose the meat, either raw or boiled, is

cut into sections (if the action is to be very rapid) and immersed in a

solution of citric acid in water in sufficient proportion to render it de-

cidedly acid. After two or three hours the meat is withdrawn and sub-

jected to a moderate degree of artificial heat, or exposed to the air until

dry. With the artificial heat the result should be accomplished in an
hour, and in the open air in five or six days. This meat can be kept for
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years. To restore it to softness and flexibility it is only nece«sary to

plunge'it tliree or four days into fresh water. In time it acquires the

hardness of wood, and the fatty portions have a tallowy odor.

Smoking.—A remaining method of preserving fish for food, if not for

bait, is that of smoking, which has been used from time immemorial.

This consists merely in exposing the flesh, either fresh or after being

salted to some degree, to the smoke produced by burning bark or wood.

This changes the texture of the fiber apparently by the action of pyro-

ligneous acid or some creosote product, at the same time preserving it

and giving it a very agreeable taste. The celebrated Finmark baddies

consist of the haddock slightly smoked to a moderate degree, not enough

to keep them for a long time, but involving a less amount of salt and of

smoking than usual. Other fish, of course, are readily prepared in the

same way.

G.

—

Disposition of offal or "gurry."

The question of a convenient or economical disposition of the offal of

fish, especially of the heads and entrails, is a serious- matter to the fish-

erman, especially when the cleaning or preparation for market is con-

ducted at sea. This waste matter constitutes a large percentage of the

entire mass (about a third), and what is thrown away every year by
fishermen of any considerable fishing station may amount to hundreds

of tons. Men fishing in small boats, however, usually have no other

convenient alternative.

The objections made to this disposition of offal are of two classes, one

on the score of waste, the other on the ground that the capture of fish

in that locality is greatly interfered with. In the same connection I

may refer to the question of waste of fish by means of the trawl-line, or

the purse and gill net. As already mentioned, a severe complaint

brought in North America against the apparatus referred to, is that

large numbers of fish are lost from the trawl line or from the nets in

consequence of storms or otherwise; and that apart from the waste,

these fish falling to the bottom, contaminate the fishing-grounds by
their decomposition and drive other fish away, as shown by the ina-

bility to make successful catches until after a period sufficient to allow

this matter to be decomposed or removed in some manner.

The assertions of injury to the fishing-grounds in consequence of the

gurry being thrown overboard or of the number of dead fish dropping

from the lines or partly devoured by other fishes, apply most generally

to the localities of the capture of the Gadidce or members of the cod

family, especially the true cod, haddock, hake, cusk, as well as of some
other species, including also the halibut and others of the flat-fish

family. It must be remembered, however, that these grounds are al-

ways in the colder portions of the sea, not unfrequently where the tem-

perature of the water is but little above the freezing-point of fresh

water, and always where it is as low as 50°. In regions where such

temperatures prevail the year round, the cod and its allies are found
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continuously. In others, as in the south side of New England, the fish

come in as the waters at the bottom of the sea assume the temperature

which they affect.

So far as the cleaning of fish at sea and the throwing overboard of

the offal or so-called gurry are concerned, the practice is highly repre-

hensible in an economical point of view ; and as representing an enor-

mous waste of material capable of being devoted to useful purposes, the

practice should be frowned down and prevented by legislation if possible.

On the coast of Norway all such materials, which formerly were

wasted, are now carefully husbanded and add very greatly to the per-

centage of the yield of any fishery. Sometimes this material is boiled

and' made to furnish a large amount of oil and scrap. At others the

heads are assorted and dried as a special food for animals. The actual

yield of guano alone from the Norwegian fisheries has in a single year

amounted to 7,700,000 pounds, a very notable element in the productive

resources of the country. Whether this material be injurious to the

fisheries or not, its preservation and utilization is too important to be

neglected ; and for this, instead of enacting a prohibitory law, which

could not be enforced, it might be better to offer a bounty or drawback
of some kind, in proportion to the amount of this material delivered on

shore. In this event, even if the fish were more conveniently cleaned

at sea, the refuse might be saved in barrels and put ou shore at a con-

venient point. If the solid parts were for the most part saved, the

juices and small particles might be poured into the sea without any

detriment.

In regard to the allegation, however, that this offal or the dead fish

falling from the hooks, in whatever quantity this may be present, affects

the fishing-ground, it is extremely difficult to comprehend how this can

have any serious effect. In the first place, the cold water in which the

fishes of the cod family occur abound to an enormous degree with

marine crustaceans, the self-appointed scavengers of the ocean. These

are largely a species of Gammarus and allied forms very varying in size

and in overwhelming and almost incredible numbers, and their efficiency

in their appointed task is so great that a large fish placed in a box or

suspended in a bag of netting, will frequently be picked to a most per-

fect and complete skeleton in from twelve to twenty-four hours ; indeed,

not unfrequently the fish on the trawl-lines are brought up skeletonized

in this way.

The same waters in which these shrimps are to be found abound very

largely in lobsters, which are baited by precisely the same offal which

is considered so detrimental to the fishing. There are also immense

schools of small fish such as cuuners, and more particularly the

Cyprinodonts, which are as active and prompt in their attacks upon dead

matter as the Crustacea ; as witness the experience of those who find a

large and valued bait cleaned entirely from the hook by these smaller

fish before it has been down more than a very few minutes. The wolf-

fish or catfish (Anarrhiclias), the sculpins, the sea-ravens, the goosefish,
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&c, may also be mentioned among these scavengers, the latter espe-

cially finding no difficulty in swallowing entire the largest masses ot

offal that are likely to be thrown overboard. There is no doubt what-

ever that all such substances scattered in or floating through the water

are promptly seized by the lobsters, dogfish, and other species of sharks,

and numerous others of the finny tribe that are always on the watch

for such material, and it is altogether incredible that with all these

agencies working together there should be any appreciable quantity of

dead fish or its refuse left at the end of twenty-four hours.

A large part of the gurry is probably carried off from the grounds by
the tides and thus distributed over a wide extent of the sea, the chances

of its reaching the bottom and remaining there for any time being still

further diminished. Even supposing the skeletons and bones to be

thoroughly cleaned and left, and that by their whiteness or other qual-

ity they should terrify the fish, another series of scavengers comes into

play, namely, the sea-urchins, or sea-eggs. These, which swarm in enor-

mous troops in the same waters, concentrate themselves in a very short

time upon a bone and devour it as perfectly as the sea-lice do the flesh,

leaving nothing whatever. It has been suggested that these sea-fleas

and sea-urchins only carry on their operations in shallow water. This,

however, is a great mistake, as the dredgings of scientific investigators in

the vicinity of Grand Manan and elsewhere show that no portion of the

sea-botrom, even to several hundred fathoms in depth, is without them,

and, indeed, if there is any difference it is probably in favor of the colder

and deeper water.

The inquiry naturally arises, why, if the chopped fish, including en-

trails and roe, constitute an attractive bait to the mackerel sufficient to

draw them many miles out of their intended course, and dead fish can

be used to bait perch pots, should precisely the same material, in not

quite so minute a state of division, terrify and drive away the inhabit-

ants of the deep sea °? It is, of course, possible that a great abundance

of animal matter floating in the water, or for the moment lying on the

bottom, may affect the actual fishery in consequence of the preference

on the part of the fish to this matter over the more doubtful attractions

of a baited hook. This, however, would be only temporary, and the

interruption would soon cease. Possibly, too (and perhaps this is a

powerful agency), the presence of this offal may attract the dogfish,

sharks, and other predaceous species, so that they may drive away the

weaker and comparatively defenseless cod.*

*At one time the practice of the French fishermen of throwing overboard the gurry

was bitterly complained of by the English on the ground that it materially affected

the fishing. The explanation given was probably the true one, namely, that this offal

attracted an immense number of sharks, dogfish, and other predaceous fish, which

concentrated in unusual numbers, and not only devoured the offal, but drove out all

the fish from the ground. Nothing was suggested as to any defilement of the sea bot-

tom itself by tho accumulation of decaying animal matter. (British Fishery Com-
mission Report, p. lxi.)
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The fact that the throwing overboard of offal does not iu itself drive

away iish generally is illustrated in the fishery for the small dog shark

about Proviucetown. Great numbers of these are taken annually for

the livers, which are removed, and the rest of the fish thrown over-

board. The result is apparently to increase the number of these fish,

and make the catch of a larger number practicable.

The number of skates is greatly increased in any given locality, on

the banks where they abound, by throwing overboard large quantities

of gurry. This is especially noticeable to the trawl fishermen, who often

find after remaining iu one berth or position for several days, that the

ends of the trawls next the vessel have on them an increased number
of skates.

In further reference to this subject of gurry on fishing-grounds and
to the alleged wastage of fish by dropping from trawls and gill-nets,

it is not a little remarkable that the question of the injury of the use

of the trawl-line to the fish and fisheries of the locality where prac-

ticed, should at the present time be for the most part confined to North

America, while European writers now scarcely refer to any inconven-

ience likely to result from this cause. The practice of line fishing is

considered in its two divisions of hand-line and trawl, or long line, but

this is merely a question of comparative expediency and the cost of the

investment.

In the questiou at issue between the fishermen of Great Britain in

1806, the case lay for the most part between the trawls on the one side

and the hand-line fishermen on the other, the latter making no charge

of any injury to the fishing in the rejoinder against the long-lines.

It is perhaps less the practice iu Europe than it is in America to clean

the fish at sea, and to throw the refuse overboard, a wasteful practice,

which of course is to be discountenanced. In Norway, on the great fish-

ing-grounds, the sale of the offal to companies organized for utilizing it

is a matter of very great importance. It is sold at a fair price, the

dried head of the cod being in part prepared as food for cattle, but for

the most part converted into guano, which has an established position

in the European markets, as might be expected, allowing it to consti-

tute one-third of the total weight of nearly 20,000,000 codfish.

In England the codfish taken are for the most part sold entire or

dressed in the fishmongers' establishments.

If a considerable percentage of the fish taken on the long-line or

trawl is necessarily lost by dropping off from the hooks by their exces-

sive weight on being hauled up, the injury, if it be one, of their decay
on the sea-bottom would in all probability have impressed itself upon
the minds of observers in England ; but the only allusions I have been

able to find to this subject of dead fish on fishing-grounds is in connec-

tion with the herring fishery on the coast of Norway, where it was al-

leged that the dead fish which were lost from the gill-nets polluted the

water and tended to drive the herring away.
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According to Feddersen (Eep. IT. S. F. C, 1873-5, p. 183), neither this

nor the discharge of oil into the ocean from factories on shore proved to

have any deleterious influence, the fish coming year after year even in

increasing abundance to localities infected as mentioned, while they were

just as likely to disappear capriciously and suddenly from waters where

no such complaiDts could be alleged; indeed, as stated on page 118, a

careful examination of the bottom of the sea, by means of the water

telescope failed to reveal a persistence of dead fish, the appointed

scavengers of the sea very soon removing them effectually. It was

only occasionally in the crevices of the rocks and apparently sheltered

from convenient approach that the dead herring or their skeletons were

known to remain even for a few weeks, subsequent examinations failing

to indicate the presence of any dead animal matter.

H.

—

Eeview of the American fisheries.

The time when a faithful presentation of this subject can be made
has not yet arrived, and its discussion must be deferred until an ex-

haustive canvass of the country has been made. As a slight contribu-

tion to the subject the following tables are given

:

Fishery products of Gloucester in 1876.

Cod, 425,000 quintals $2, 295, 000

Mackerel, 101,032 barrels 909,000

Herring, 30,000 barrels 127, SCO

Dry- fish, other than cod (pollock, cask, haddock, and hake, about equal

• proportions), 40,000 quintals 120,000

Shell-fish 10,000

Fresh fish, 11,000,000 pounds 745, 000

Fish oil (cod-liver nine-tenths at least), 275,000 gallons 132, 000

Fish manure (herring), 8,000 tons 25, 000

Miscellaneous 10, 000

Smoked halibut (three-fourths made from catch of " fresh " vessels),

2,750,000 pounds 275,000

4, 648, 500

40 per cent, of Hitching from halibut.

405,000 quintals, pickle-cured.

The following table shows the value and extent of the fishing busi-

ness of the port of Gloucester for the year 1875

:

Bank codfish, 177,473 quintals $998, 628

George's codfish, 185,758 quintals 1, 021, 669

George's halibut, 2,462,364 pounds 172, 365

Bank halibut, 7,248,423 pounds 507,389

Hake, 4,257 quintals -. 12, 774

disk, 2,349 quintals 7,047

Pollock, 9,417 quintals 32, 964

Herring, 38,292 barrels 153.168

Shore fisheries, the work of dory fishermen :

Fresh fish 89,738

Cured 185,697

Oil - 8,945
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Mackerel

:

18,172f barrels No. 1 $327,112
7,065£ barrels No. 2 184

;
730

21,763 barrels No. 3 174,104

4,039f barrels No. 4 24, 205
Pickled fisb, 31,750 herring 13,494
163 barrels cod, 40^ barrels swordfish 1 097

410f barrels trout, 75| barrels fins and napes 4, 042

21f barrels salmon, 205 barrels tongues and sounds o, 282
Shell-fish, clams, &c 10, 000

6,500 tons manure 20, 000
All other fish 8, 000
Oil, other than above 100 000

4,059,500

III.—ECONOMICAL APPLICATIONS OF THE PKODUCTS OF
THE FISHERIES.

The inhabitants of the sea which occupy a more or less direct rela-

tion to man in their economical application are usually classed by the
common name of fisb, the term fisheries being applied to the methods of
their capture. This, however, is to a certain extent a misnomer, as in

addition to what are properly known as fisb we have to consider the
cetaceans, such as the whales and porpoises ; the crustaceans, as the
crabs, lobsters, and shrimps ;

the mollusks or shell-fish, such as the
clams, oysters, and the like; the corals, sponges, and many other forms
of animal life.

Tbe uses to which the various marine animals are put are very vari-

ous, although by far the most important application is in the way of
food for man, and to some extent for the lower animals.

The objects of the fisheries and the applications of the animals of the
sea when caught may be considered under tbe followiug heads

:

(1) Food.—For the direct use by man himself; and, second, as bait

for the prosecution of the fisberies.

(2) Oil.—For food or medicine
;
for illumination ; for use in the arts

as in the manufacture of soap, tbe dressing of leather, &c.

(3) Manure.—Applied in a fresh state directly to the soil; as dried
and subjected to chemical manipulation and combination with other
substances.

(4) Utility and ornament.—A systematic account of all the uses in

their minutest detail to which the inhabitants of the sea are put by man
would go far beyond the limits of the present article, and it is possible

but briefly to refer to some of the more important, concentrating atten-

tion hereafter upon those which bear most closely upon the subject of
the value of the fisheries in the United States and the Dominion of

Canada.

For the present it is necessary to leave out the consideration of the
cetaceans and other marine mammals, as well as the corals and sponges
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and some of the applications even of the fishes and crustaceans ; and to

furthermore restrict our consideration to the fishes proper, introduc-

ing other forms only so far as they relate to the question of bait.

1. As food for man and animals.—By far the most important applica-

tion of fish is as sustenance for man ; a large proportion of the popula-

tion of the globe deriving its support more or less exclusively from this

source.

Although the fresh-water fisheries in many countries are of great

importance, and supply a notable percentage of valuable food, it is from

the sea that not.only the great portion of the fish found in our markets is

derived, but also the bulk of that which is preserved by various methods

for a greater or less length of time, and for transportation to distant

markets.

Fresh fish can, of course, be kept in a cool climate for a considera-

ble time without any special preparation ; but the simplest mode of

treating it for preservation is that of drying, by exposure to the sun,

either with or without a certain amount of salting.

Next to the drying we have the smoking either of the fresh meat or

when it is more or less salted. The salt may be applied either dry or

in solution, when the fish are to be used almost immediately (which pro-

cess is known as corning), or else kept for a longer period. Salt, being

a substance found universally, is the cheapest and most convenient me-

dium. The use of borax has already been alluded to on page 137. Sali-

cylic acid, too, in solution can be used to keep fish fresh for a considera-

ble length of time.

Until quite recently the ice has been used by itself, without the addi-

tion of any salt whereby to produce the so-called freezing mixture, the

fish being kept in boxes or bins in the holds of vessels, in contact with

ice, reduced to a greater or less degree of firmness, and drainage being

provided to carry away the water. Sometimes the fish are packed with

ice and a non-conducting substance like sawdust, which greatly retards

the rapidity of melting and permits the shipment in large quantities.

A much better method of using ice alone consists of its application in

some of the modern circulating refrigerators, in which it is placed above

the receptacle containing the fish or other meats, and a circulation so

established which, while keeping the temperature of the air surround-

ing the meats at a low point, extracts all the moisture from the atmos-

phere, leaving it perfectly dry, and furnishing an atmosphere correspond-

ing to that of an ordinary clear cold winter's day. The flesh of fish

thus treated is very much more palatable than where there is a direct

contact with the ice itself; in the latter instance the fish, while not un-

dergoing decomposition, becoming stale and sometimes more or less

sour.

The greatest improvement, however, in the preservation of fish for

food is by the use of freezing mixtures. Under no circumstances by the

use of plain ice at melting temperatures, in an ordin ary summer's at-
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inosphere, caii the temperature be kept below 40°, and where the fish

are not actually in contact with the ice, possibly not below 50°. This

involves a tendency to become stale, as above referred to. If, however,

the fish be frozen hard and stiff immediately after being caught it may
be kept in this condition for an indefinite period of time, and when care-

fully thawed out and used immediately after, will be very little if at all

inferior to a fresh fish. For this purpose the fish are now exposed as

soon as possible after being caught to the proximity of a freezing mixt-

ure of ice and salt ; and as soon as well, frozen they are transferred to

a much larger chamber in which the temperature is kept by the same

means at about 12° to 16°.

These apartments have double walls, with some non-conducting sub-

stance interposed, as charcoal or sawdust, and usually have several

iron cylinders passing through, which are kept filled with a mixture of

ice and salt, provision being made for their introduction above the

chamber and for the drainage of the melted liquid below without the

necessity of opening the room. Here immense quantities may be kept

in a state of absolute unchaugeableness as long as the condition of the

market requires. This method is now employed m New York and else-

where for the preservation of all kinds of fish, salmon, striped bass, cod,

Spanish mackerel, bluefish, &c, being piled up by the cord.

A very important result of these processes consists in equalizing the

market, preventing a glut at one time and an excessive cost at another.

Any one of the fish just mentioned, with numerous others, can now be

obtained without any difficulty, at any season of the year, from such

dealers as E. G. Blackford, Middletou, Carman & Co., and others, in

Fulton Market, New York.

There seems to be no reason why dry, hard freezing may not main-

tain animal matter in a sound and wholesome condition for any

period during which it may be applied without interruption ;
and as a

case in point, I adduce certain well-substantiated facts in regard to the

occurrence of a carcass of the mammoth in Siberia. It is well known
that at one time, probably during the iuterglacial period, the mam-
moth, or fossil hairy elephant, was extremely abundant in arctic Asia

and America, in the former especially, and that even now a large per-

centage of the ivory of commerce is derived from the tusks of these

animals found in the soil, in the river-beds, or dredged up in the Arctic

Ocean off the mouths of the Siberian rivers. It is probable that

herds of these animals, in crossing the rivers, were drowned and

carried out to sea by the powerful current, when the meat soon decayed

or was devoured, and the bones decomposing in time left only the

tusks to reward the gatherer. Some years ago a merchant of St.

Petersburg, in visiting Northern Siberia in the course of his trade,

came across the carcass of a mammoth that had been washed out from

a frozen gravel bank along one of the rivers, and lay on the beach,

where it had been for many mouths the prey of dogs and of wolves and

S. Mis. 90 10
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other wild animals. At the time he found it a considerable portion was

left, although most of the meat had been consumed. It was even then

not offensive at all, and the dogs were devouring it with great eager-

ness. He obtained the skeleton and a portion of the skin, which are

now to be seen in the Museum of the Academy of Science of St. Peters-

burg. The natives assured him that the meat was fresh and fine, and

in no way disagreeable. Here we have a case of meat preserved in a

natural ice-house through a period, the antiquity of which we cannot

readily measure, but certainly an estimate of many thousands of years

is entirely within the mark.

The animal was imbedded in the frozen soil below the point where

the surface would thaw in the short summers of that country, and re-

mained all that time, with all tendency to decay or deterioration abso-

lutely suspended.

All these processes mentioned for the preservation of fish for food

are applied to a greater or less degree in keeping fish to be used as bait

in the fisheries, namely, salting, keeping in ice, and bard freezing; dry-

ing is less available. They have been discussed under that heading at

page 133 et scq.

Next in importance is the method of the preservation of fish in oil of

one kind or another. Here the fish, after being treated properly, are

sealed hermetically in metallic vessels of smaller or larger size. This

method of preservation is applied more particularly to the sardines,

but is also used in the case of the imitation of sardines, as the pilchards,

menhaden, &c. In France, Italy, Spain, and Portugal, however, where

olive oil is inexpensive, nearly all kinds of fish are preserved, as the

tunny, bass, perch, mullet, &c, and various mollusks. Specimens of

such preparations were exhibited at Philadelphia in 1876. In the

United States, where olive oil must, for the most part, be imported at a,

heavy cost, other vegetable oils, especially that of cotton -seed, have

been found very satisfactory substitutes.

A novel, and what promises in time to become an important, prepara-

tion of food is the result of a process for obtaining the extract from the

flesh of the menhaden, as invented and patented by Mr. S. L. Goodale, of

Saco, Me. The value, both in a hygienic and dietetic point of view, of

the beef extracts of Liebig and other inventors, is now well known and

established, and the fish extract of Mr. Goodale, strange to say, has no

fishy taste whatever, and is scarcely distinguishable from the meat ex-

tract. He claims that an immense amount of this substance can be ob-

tained during the ordinary process of utilizing the menhaden, adding

greatly to the profits of the business and without interfering with the

preparation of oil and scrap. Samples of this extract were presented

at the Philadelphia- Exhibition, which were considered very excellent,

promising a satisfactory future. In his opinion at least L'0,000,000

pounds of this extract can he obtained from (lie menhaden annually

without interfering with the yield of oil and scrap, and possibly of nearly

equal money value,
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It was first brought to notice at the Centennial Exhibition, and re-

ceived the high commendations of the jury on the fisheries and foods.

The fish are first thoroughly cleaued and washed, and then immersed in

boiling water for a short time for the purpose of removing the skin.

They are then subjected to a subsequent treatment by which 3 pounds
of extract are obtained from each barrel of menhaden, or 4 pounds if

the entire fish is manipulated without separation from the bones. This

process does not in any way affect the value of the fish for the produc-

tion of oil or manure, and therefore constitutes an important utilization

of a waste product, the proceeds of which will probably in time much
more than pay all the increased cost of treatment.

The same method can be applied to other fishes of sufficient size to

warrant their evisceration, although it is hardly likely that any fish but

the menhaden can be profitably treated in this manner, being actually

shipped to Italy for the purpose of adulterating the genuine olive oil.

There are other modes of preserving animal substances, especially fish,

in use in various parts of the country, but those already given are the

most important.

In addition to the consumption of the flesh of fish as food, other parts

of the body are used for a similar purpose, the most important being

the livers and the air-bladders. The livers of many fish, especially

the Gadidcu, of some of the sharks and some other species, furnish oil in

very great quantity ; and those of the cod especially, and other fish of

the cod family generally, are used as food, particularly as nutriment for

invalids affected by consumption or other wasting disease. The oil is

also used for industrial purposes, which will be referred to hereafter.

The air-bladders or sounds of fish are very extensively employed in

the preparation of so-called isinglass, of which the most esteemed is

that from the sturgeon and the hake.

Of late years an excellent glue is made from the skin as well as the

air-bladder of fishes, but this has mostly technical applications. The
isinglass of fish when used as food is usually employed for the most part
in the preparation of jellies, gum-drops, &c, as well as in the refining

of beer and other beverages.

Under the head of the application of fish as food must be included

their use as bait for the fisheries, as also their destruction by their fel-

lows for their sustenance. These subjects will be referred to here-

after.

Besides the use of the meat of the fish, either fresh, salted, dried,

smoked, pickled, spiced, in oil, &c, there are certain portions of the
body which are considered more or less delicacies. Among these the

heads of many species are preferred to the rest of the body. The boiled

head and shoulders of the cod, the striped bass, and some other species

are considered especially excellent, as are the fins of the halibut. In-

deed, in the earlier history of the country the head and tins only of the

halibut were utilized, the rest being thrown away. The tongues and
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sounds, too, of the cod, bake, and other gadoid fishes are very highly

valued for food, and are usually put up salted separately. The air-

bladders or sounds of fish have already been referred to as of special

commercial value, those of the sturgeon furnishiug the well-known

Russian isinglass, and beiug utilized for the same purpose.

Of late years the air-bladders of the hake have been collected very

assiduously, and are wprth more than all the rest of its body. They
are gathered especially on the coast of Maine and in the Bay of Fundy,

where vessels are in the habit of visiting the different fishiug stations

and buying these sounds for from 50 cents to $1.25 a pound. The drum,

squeteague, and, indeed, almost any other of our species in which the

walls of the air-bladder are thickened, and that organ is of considerable

size, are valued for the same purpose. Several fresh-water fish in South

America are also utilized in the same direction. There are establish-

ments in Massachusetts where the business of collecting the air-bladders

of fishes of all kinds, and of working them up into marketable products,

is carried on.

The skins of many fishes, too, are convertible into a coarse gelatine

or tenacious glue. In Russia the cartilaginous backbone of the stur-

geon is highly prized as an article of food, and is collected and sold in

bundles like whips.

The roes of a great many fish are used as a special article of food,

sometimes with the rest of the animal, as of the herring ; at others sep-

arate from it. The roes of the mullet of the southern coast of the

United States are salted and barreled and consumed largely through-

out the interior of the adjacent States, the meat itself being less prized.

The caviare of the sturgeon is a well-known article of commerce, and

is now being put up in the United States in large quantities, particu.

larly for export to Europe.

I have already referred to the extent to which the business of putting

up fish in oil and spices and inclosing them in hermetically sealed tin

cans is carried on abroad, particularly by the inhabitants of France,

Spain, Italy, and Portugal, this process having been until recently

scarcely known in the United States ; but it now bids fair to become

an important element of our industries. Few persons realize the ex-

tent tb which the menhaden is utilized in this direction, several estab-

lishments in New Jersey finding it really difficult to secure a sufficient

supply of fresh fish to meet their demands. Here they are put up in

oil under name of American sardines, or spiced and known as ocean

trout. The herring is also put up both in oil and spices in New York

and at Eastport, in Maine. Mackerel are preserved to some extent in

Canada in pound cans, like tbe canned salmon, several thousand pounds

being included in the returns of the proceeds of the Canadian fisheries

for 1876.

There is no doubt but that there is a wide field in America for the

utilization offish in this way, and that a large market could soon be
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built up, uot only iu this country but abroad. In 187G the value of the

sardines and anchovies, prepared in oil and imported from abroad,

amounted to $595,901, each year showing a considerable increase. The
only advantage that foreign countries have over us in this matter is in

the price of oil ; and if the cultivation of the olive in California proves to

be a success this will furnish the finer material, although the best quality

of purified cotton-seed oil is believed to be equally wholesome and can

be furnished at a very low figure.

2. As oil.—We have already referred to the use of the oil of the

livers of fish as an article of food or medicine, but it is in its indus-

trial applications that the oil of fishes merits the principal considera-

tion. While there is a great difference in the amount of oil furnished

by the livers in different species, almost any will yield it in greater or

less abundance on being boiled and pressed, varying in amount with the

species. The most of the fish-oil is, however, derived from the body
generally. In one fish abounding on the northwest coast of America,

known as the candle-fish (Tlialeichthys marinus), closely allied to the

smelt and capeliu, which, indeed, it resembles, the dried fish is used for

the purpose of illumination, the amount of oil being such that it fur-

nishes no mean substitute for a candle, being capable of ignition and
burning for a considerable time. As this fish is very abundant, it is not

improbable that it will hereafter constitute an important source of oil,

parties in British Columbia and Alaska being now engaged in the busi-

ness on a small scale.

It is from the menhaden or pogy of the Atlantic coast of the United
States, however, that the greatest quantity of oil is obtained.

Next to the menhaden or pogy the sea herring is probably the most
extensive source of supply in the United States, the fish as caught in

weirs in the Bay of Fundy and elsewhere being treated for this pur-

pose. It is not improbable that the offal of cod and other fish will

after a time be largely utilized in this direction, as it is on the coast of

Norway, where very little is wasted.

A further extensive source of oil for technical purposes is found in

the liver of the dog shark (Acanthias), a small species scarcely more
than one or two feet in length, but occurring on the American coast in

immense numbers.

As almost any fish will furnish oil when boiled or steamed and sub-

jected to great pressure, other species are treated for this object from
time to time, according to their abundance or the immediate necessities,

but those mentioned above are probably the most important. The
capelin, it is true, furnishes an excellent source of supply, but it is found
for so short a time on the coast of Newfoundland and the other regions

inhabited by it, that it would hardly pay to put up permanent establish-

ments for operating on a large scale.

The limitations of my subject exclude the consideration of oils as ob-

tained from whales, porpoises, blackfish, grampuses, &c, the supply of
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wbick is of course very great, although diminishing in quantity, while

that from the true fishes appears to be increasing.

The use of fish-oil as food or medicine is comparatively limited. Its

application is more generally to the manufacture of soap, and in the

dressing of leather, for purposes of illumination, and, to some extent, in

painting. During the late civil war in the United States, when the

supply of turpentine was limited, the oil of the menhaden was employed

as requiring less turpentine in its service.

3. As manures and fertilizers.—The refuse, or so-called "scrap," left

after the expression of oil from boiled or steamed fish, is used very

largely as a fertilizer, for which it is especially valuable in consequence

of the large amount of phosphorus contained in the bones, and of the

nitrogenous matters. This is used either directly or after being sub-

jected to chemical treatment, and, for the most; part, mixed with the

phosphatic earths found on the coast of South Carolina and Georgia,

with the mineralized guanos of the Sombrero Island of the West In-

dies, or with the well-known guano of Peru or of the islands of the

Pacific.

4. Other purposes.—The remaining applications of fish are of much

less moment than those to which we have already adverted, being

usually exceptional and confined to limited areas.

Although the skins of fishes have been utilized in various ways by

different nations for a long period of time, within a few years this in-

dustry has become prominent, and will in time represent a very impor-

tant element in the total products of the sea. Although the skins of

cod, salmon, and other fishes are not unfrequeurly used as clothing for

both the feet and the body by the tribes of the northwest coast of

America, it is only of late that such skins promise to come into use

among civilized nations. A patent has been taken out in the United

States for the manufacture of shoes from the skin of the cask (Brosmius

vulgaris). The skins of various species of sharks are now very care-

fully saved in the Red Sea, the Mediterranean, and the Indian Ocean,

and constitute a considerable article. of commerce, the best material

being furnished by the genera Scyllium, Scymnus, Spruax, Acanthias,

Sqatina, Squalus, &c. These are used largely for polishing wood and

metal, for covering boxes, spectacle and spy-glass cases, &c.

The skin of the burbot or ling (Lota) is employed in Russia and Si-

beria for trimmings of dresses and for the windows of dwellings, in-

stead of glass. It is also made into bags for holding clothing, &c.

The skins could be taken off from many fish which are now entirely

wasted, and from others the meat could be employed in some form or

other. When tanned or dressed the skins could be converted into arti-

cles of clothing or ornament, and could be used in polishing wood or

metal.

As already explained we are far from deriving all the benefit that we
might from our sea fisheries, not only neglecting, as we do, a large part
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of our actual catch, but failing to secure what is in other countries con-

sidered a source of national wealth. Apart from tbe increase in quan-

tity of the well-established preparations of fish by drying, salting, sinok

ing, &c, there is a large field open in putting up fish in hermetically

sealed cans, either in oil, pickle, or spices.

The Centennial Exhibition of 1876 afforded an opportunity for the

presentation of vast numbers of preparations of fish, as made and con-

sumed in large quantities in France, Italy, Spain, and Portugal, which
could be readily imitated in the United States, and find a market either

here or in foreign countries. Indeed, almost every fish of the Mediter-

ranean in the various preparations, notably the mullet, the mackerel,

the tunny, the perch, bass, &c, and even squids or cuttlefish, were
found to constitute no inconsiderable item.

Of herring there are many preparations greatly in demand in Europe
of which we know nothing. A reference to some of tiiese will be found

in the Report of the TJ. S. Fish Commission, Vol. Ill, page 183 (Wide-
gren on the Herring and its Preparation as an Article of Trade).

The carcasses of sharks, skates, and other now refuse fish could be
converted into food for dogs, poultry, and even used in feeding young-

trout or salmon, &c, in piscicultural establishments. Even if they

could be sold at from 1 to 3 cents a pound for the dried meat, in the

large demand that could readily be developed for the various purposes
mentioned, a satisfactory profit could be derived. The meat could be
chopped fine or converted into meal, as with the well known fish-meal

of Norway.

IV.—MAINTENANCE AND IMPROVEMENT OF FISHERIES.

CONSIDERATIONS RELATIVE TO THE BEST MODE OF MAINTAINING
AND INCREASING- THE SUPPLY OF THE SEA FISHERIES.

This subject may be best treated under the following heads : First,

legislation in the way of regulation and prohibition ; second, the in-

crease of the absolute number and variety of fish ; third, equalizing

the supply of fishes and bringing them from distant points within easy

or convenient reach of the fishermen.

1.—LEGISLATION.

The history of the fisheries for many centuries past has been largely

a record of attempts either to give monopolies to favored individuals

and companies, or well-meant, but in most cases ill-judged, endeavors

to protect the fish from destruction and to secure the rights of the peo-

ple in their capture. The tendency, however, of later years, has been
materially to relax and in many cases to abolish these regulations, and
it is now becoming generally conceded that, so far as the sea fisheries

are concerned, the less the obstacles we place in the way of the prosecu-

tion of the fisheries the better. It very rarely happens that the enact-
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ments for the protection and regulation of the fisheries are based upon

a thorough knowledge of the habits, migrations, and general relations of

the fishes themselves, and even while removing or preventing a difficulty

in one direction, they bring about a still greater one in another. In

many cases action, when taken, is the result of the unfounded clamor

or jealousy of fishermen using one kind of apparatus against those em-

ploying another, or, in some instances, it results from the influence of

the wealthier classes, who wish to preserve the fishing as a sport and

relaxation, as against the interest of those who depend upon it for a

living. In considering the complaints, therefore, in regard to a particu-

lar mode of fishing, and the invocations for its restriction, due caution

should be exercised in determining how far the personal element comes

into play and how far the interests of the great mass of the community

and the world are at heart.

Legislation on this subject is usually included under tbe following

heads : First, the places of fishing ; second, the season ; third, tbe time

of day; fourth, the size and length of the nets, and the size of the

mesh ; fifth, the distance apart of nets, weirs, pounds, &c. ; sixth, the

number of fish that may be taken ;
seventh, the police and regulation

of the boats and men ; and, eighth, regulations in regard to the prepa-

ration of the fish, and for securing to the purchaser a proper knowledge

of their character and quality.

It will, of course, be understood that legislation can be properly en-

forced against foreign nations at least only within the territorial limits

of the country ; and as the three-mile line is usually accepted as defin-

ing the boundary between the inshore and offshore fisheries, it is usu-

ally the space within that limit to which the local laws apply. In some

nations the particular areas of the fishing-grounds are assigned to the

inhabitants of certain districts, those adjacent to it not being permitted

to enter, and severe conflicts sometimes result from such an attempt.

How far one of the United States can enforce any fishery regulations

at sea, outside of the three-mile line, or indeed even within it, is a ques-

tion not to be discussed here; that the United States can do so is per-

haps more certain, the vessel being considered a part of the country

and carrying into it the conditions of its shore.

In accordance with a convention consummated in August, 1843^

between France and England, the exclusive right of fishing by the

fishermen of either nation was given within 3 miles of its own coast,

the intermediate space being common ground. A provision was made

for the employment of cruisers by both nations, not only to protect the

rights of their own fishermen, but to see that they obeyed the laws

made for their regulation. Cases were specified in which the vessels

of one nation might enter the territorial limits of the other, but in no

part of the treaty was there any prohibition, when once within the

limits, to purchasing bait, or supplies, or of deriving any other commer-

cial advantage.
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This treaty is referred to in the Report of the British Sea Fisheries

Commission, where it is expressly stated that the vessels of Belgium,

with which there was no such treaty, were not bound by it, and that

there was nothing to prevent their fishing if they were so minded, in-

dicating that the submission to a restriction must be a matter of joint

agreement between two contracting parties (p. lxiv).

With reference to the difficulty of estimating the extent of the three-

mile limit, Prof. George F. Barker, writing from Brookfield Center,

Conn., September 7, 1877, said:

" With reference to the question you propose, i. e., whether the proba-

bility of an accurate judgment of distance is greater when the estimate

is made by an observer standing on shore or by a person in the vessel,

I would say that in my opinion the probability of a correct estimate of

distance is considerably greater in the latter case. Distance, according

to the present theory of vision, is always estimated by the eye from the

magnitude of the visual angle under which the distant object is seen.

Now, since any given object, placed at a suitable distance, will subtend

any angle whatever, it is obvious that size and distance are both vari-

ables in the calculation, aud that if neither is given the problem is in-

determinate. A man who does not know how large the object is which

he sees, cannot, from tbis datum alone, form any accurate idea of its

distance. Hence, to estimate the distance of any object accurately, the

size of the object which subtends the given visual angle must be accu-

rately known. A man of average height placed a mile off will subtend

an angle of about two minutes, and if two miles off, of about one minute.

To tell that he is two miles off, and not one mile, the eye must accu-

rately appreciate this slight difference of one minute of arc. The hu-

man height is so well known that persons are often introduced into art

compositions to assist in judging of distances. But at three miles dis-

tance, a man is too small an object by which to estimate distance by

the unaided eye, the limit of error being so large as to render the esti-

mate of no value. Hence, other familiar objects larger in size must be

chosen. If a person on the shore, accustomed to this kind of estimate,

sees a vessel which he is familiar with at the landing, he can tell ap-

proximately her distance, if she is not too far off. So a person sailing

away from the shore may estimate quite accurately his distance from

it, provided he be familiar with the size of the objects on shore. If

neither person knows bjr personal inspection the size of the object looked

at, the one in the vessel has the advantage, because the sizes of houses

'and their parts, windows, doors, &c, and also of well-known trees and
animals, vary much less than the sizes of vessels. But there is another

advantage on the side of the man in the vessel. He forms his judg-

ment not by a comparison with a single object, but from a large num-
ber of objects, whose sizes are well known ; and his estimate is, therefore,

the mean of a large number of separate judgments, and so more reliable

than any single one. Moreover, if these objects are successively back
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of each other in the line of sight, another advantage is gained, as any

one must admit who notices how much larger, because apparently fur-

ther off, the sun is when on the horizon, where there are objects of com-

parison, than in the zenith, when there are none. Moreover, as a rule,

seafaring men have trained their eyes to estimate distance from a

vessel.

"

To the above may be added the views of C. P. Patterson, Superin-

tendent of the CJ. S. Coast Survey, given under date of August 31, 1S77,

as follows

:

" From my experience, I conclude, and have always safely acted upon

that conclusion, that persons on board a vessel, with rare exceptions,

judge the vessel to be nearer the land than she actually is, and this

arises in a measure from the fact that the eye rarely recognizes the

foreground, as it were, of the distances, but is apt, unconsciously, to be-

gin estimating the distance from an imaginary line at some distance

from the vessel, the higher the eye above the water the greater being

this distance, and the greater the real distance of the vessel from the

shore than that estimated. This is particularly seen in handling a ves-

sel in a harbor, or running close in along a shore.

"If the eye is placed at the mast-head of a vessel, the horizon rises,

as it were, with the eye, the sensation created being that the vessel is at

the bottom of a bowl and the eye on a level with the rim, and from this

position estimated distances to objects are almost invariably too short.

My own custom was to increase estimated distances accordingly. If a

man at the mast-head estimated the distance to an object, unseen from

the deck, to be 20 miles, I concluded at once that it was 24 or 25 miles.

" From the shore the eye recognizes a marked foreground (there always

being a very decided one, even on a sand-beach of the edge of the break-

ers or water), which it cannot ignore, and from which it at once begins

to estimate distances. The eye being filled with this l foreground'

takes cognizance but indifferently of the object itself, as well as the

distance intervening between the outer edge of the foreground and the

object, as shown thus

:

A being the elevation of eye above the water, D the edge of the breakers

aud foreground, B limit of foreground, aud the position of object. The

angle which the eye instinctively measures is D A B, and this is equal to

D A 0, be the object wherever it may on the horizon. Then the distance

B C is measured only by the greater or less distinctness of the object,

there being nothing with which to compare it. From the want of a

foreground, if A was the mast-head of a vessel the distance the eye

would endeavor to measure is B 0, almost entirely ignoring A D B, and
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in addition the shore being much more prominent to the eye from the

vessel, than the vessel from the shore.

" If the eye on the shore is placed where it can take in a long stretch

of coast, it will nearly always underestimate the distance of a vessel

from it.

" Of course, the cupidity of commerce sways the judgments of the best

people in the direction of their own interests, but I give the results of

my own experience for what they are worth.

"The matters stated in your letter also have an effect hi the general

estimate of a distance over the water from the land to a vessel or from

a vessel to the land.

"My conclusion is that as a general rule the distances of the land from

vessels and the distances of vessels from the land are usually underes-

timated. In one case the eye ignores the nearer part of the distance,

and in the other the more distant part.

" In this I am confirmed by the experience and opinion of Commander
E. P. Lull, II. S. K, Hydrographic Inspector, United States Coast Sur-

vey."

The season of fishing, too, is also a subject of legislation. The Govern-

ment of Norway determines with great care the time when the nets and

long-lines shall be set, the introduction of the latter into the water not

being permitted at the Lofoden Islands fisheries before 112 o'clock m.,

their lifting beiu g imperative before noon of the following day. France,

England, and other nations have made regulations in regard to the

size of the mesh, specifying the minimum for the beam-trawl and for

the drift-net, the object being to secure to the young and unmarketa-

ble fish a chance to escape. This precaution, however, is of little value

in the case of the beam-trawl, where many fish are taken which would

have passed through the meshes of an ordinary net without difficulty.

The distance apart of nets, so as to prevent interference, has also

been provided for ; as also the restriction of particular kinds of fishing

to certain grounds, in Great Britain trawling being sometimes limited

to certain areas, to prevent interference in the use of the long-lines.

Nearly all nations have regulations in regard to the boats and ves-

sels to be used, among others requiriug them to be numbered in cer-

tain ways, so that they rnay be more easily designated and identified

in the event of their attempting to evade the law.

The preparation of fish for the market has also been the subject of

legislation. Many nations which pay no particular regard to the times,

places, and circumstances of the sea fisheries, have considered it expe-

dient to secure the interest of the purchaser by regulating and restrict-

ing the mode of preparation and of packing, this being the case, per-

haps, more especially in Holland and the Scandinavian countries than

elsewhere. The herring fishery in Holland was formerly kept, in all of

its stages, under the control of the Government, although'of later years

this is more particularly confined to the packing and inspection. In
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Norway, however, the Government requires that the herring which are

found to have in their stomachs certain kinds of food shall bekeptalive,

inclosed in the nets until this food is absorbed, as otherwise the fish

cannot be preserved for any length of time, thereby affecting their

quality as food. Still more generally is there an inspection of fish by
the State after they have been put up, the packages being marked by

Government officials, who are supposed to be beyond danger of any
corrupt influence in making the distinctions as to quality.

There is, perhaps, no nation in the world where there are fewer reg-

ulations and restrictions in regard to the sea fisheries than in the United

States, no response having been made either by the General Govern-

ment or by the State to the numerous appeals to take the subject under

their jurisdiction, and to prevent whatisclaimed to be improper methods,

or unseasonable times of capturing fish, or undesirable modes of pre-

serving them.

There are, however, in several of the States, especially of New Eng-
land, State inspectors of fish who brand the packages, in accordance

with the quality of the fish, these marks guiding the purchaser in his

selection and in the price to be paid by him.

Although the propriety of maintaining such restrictions has been

questioned, on the ground that all these matters should be subject to

the general law of demand and supply, and to individual reputation,

yet it is not likely that any change will be made. While it is compara-

tively easy in many cases to enforce regulations in regard to fishing

and the treatment of fish near the shores and under the jurisdiction

and supervision of officers, it becomes a much more difficult matter

when the fishing is prosecuted at a distance, as in this country on the

George's Bank, the Grand Bank, &c. It is, of course, possible to send

Government cruisers to accompany the fishing fleets, to see that the

fishermen obey the laws in this matter, and this is done to some extent

by the Norwegian, Dutch, English, and French Governments, the two
latter maintaining a sea police, more to prevent encroachments by the

opposite nation upon the fishing-grounds, or injury or outrage upon
their own vessels. Great Britain, too, bas during some years main-

tained a certain number of armed vessels within her dominions in North

America to prevent the encroachments of the American and French

fishermen. The United States, however, has never had any provision

of this kind, but has allowed the sea fisheries to regulate themselves

entirely. Some of the States supply armed protection to their oyster

fisheries, both Maryland and Virginia having now, or until quite re-

cently, such a provision.

The propriety of international agreement in regard to certain modes
of fishing has not unfrequently been urged, and more particularly it has

been proposed that the United States and Great Britain have an agree-

ment to prohibit the use of the trawl or long-line on the Banks of New-
foundland and in other portions of the high seas. Apart, however, from
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the questionable propriety of interfering with this mode of fishing, there

would be the consideration of enforcing such rules, as it could only be
done by means of a fleet of Government vessels of both nations, sta-

tioned in different portions of the high seas, involving, of course, the

.danger of irritation at any attempt at enforcement, especially by the

vessel of the opposite nationality.

Again, even if this could be effected and enforced by the United States

and Great Britaiuin respect to their own subjects, there is noprobability

that other nations would enter the convention or consider themselves

bound by its provisions ; and without the co-operation of armed vessels

of other nationalities, any attempt at regulating the fishermen of the

same would be resented by their respective Governments, and danger
of war ensue. If there were no interference with the subjects of other

Governments, the effect would be simply to give them the monopoly of

capture by the probibited apparatus, or during the prohibited season

to other parties, and thus a season's loss would be inflicted upon the

subjects of the consenting nations. It might also be a question how far

any Government could pretend to interfere with the fishing operations

of its own subjects on the high seas; provided, of course, these did not

involve any criminal action, or such as is, by common consent, allowed

to be a matter of jurisdiction. Of course, the vessels and their catch

might be controlled on their entering port; but there would seem to be
nothing to prevent the taking of the fish to a foreign nation. It is for

these and other reasons, that need not here be detailed, tbat most care-

ful consideration should be given to any proposition looking towards
the restriction or regulation in any way of the sea fisheries of the United
States, whatever may be the practice and policy of other nations.

There is, however, a plea for the interference of the Government, in

certain cases, in regard to the fisheries that belong to the rivers, or are

near the shore, and thereby most specially related to the adjacent com-

monwealth. Nearly all civilized nations have looked with more or less

care after their interior or river fisheries; and quite a number of the

States of the American Union have their own special enactments on this

subject. This refers more generally to the times when fishing may be
authorized ; the character of the apparatus, whether lines or nets ; but

more particularly to the protection of the fish during the spawning sea-

son, especially of the trout and salmon. In States possessing shad and
alewife fisheries there is usually a definite date when the fish are sup-

posed to have reached their spawning beds or the condition of spawn-

ing, and at that time all fishing is interrupted. This varies according

to latitude, being earlier in the South and later in the North.

Again, the question of the pollution of rivers is one that comes up
for consideration, in many cases the introduction of sawdust or the

refuse from gas or manufacturing establishments being prohibited or

controlled. Other States, again, require from the proprietors of artifi-

cial dams the introduction of some device by which shad, salmon, and
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other fish may ascend, and thus be enabled to reach their spawning-

grounds. There is also an inspection in the markets, in nearly all the

larger cities, of the quality of fresh fish, so as to prevent the introduc-

tion for sale of any that are not considered wholesome and fit for food.

All these provisions are wise and beneficent, and tend, when judiciously

and properly enforced, to protect the fish against decrease and to secure

their multiplication, as well as to benefit the purchaser. If the auad-

romous fish are prevented from access to their spawning-beds, it is

within the power of a single person to destroy fisheries of immense

value and to deprive a large portion of the community of a wholesome

food and an important means of support.

These conditions of protection and regulation, while they cannot be

said to apply at all to the deep-sea fisheries, have comparatively little

reference to the inshore sea fisheries. But even here we readily imagine

that State action, if not that of the General Government, is desirable.

The most important point in this connection is the protection of the

spawniug-grouuds (when they can be definitely ascertained) from pollu-

tion b5~ the introduction of noxious substances and from the disturbing

influences of fishing or other operations. A notable instance of the

advantage of regulation in this case is to be found in the matter of the

herring fisheries of the Bay of Fundy. The spawning-ground for this

fish is remarkably limited in extent, being for the most part situated

immediately around the southern extremity of Grand Mauan, or what

is known as the Southern Head. Here, during the months of June
?

July, and August the herring resort in immense numbers to deposit their

eggs } and limited as they appear to be in distribution at that time,

the great number of vessels that followed them to that region took

immense quantities of spawning fish, and apparently broke up the schools

and prevented them from depositing their eggs under proper condi-

tions. The result appeared, at least, to be a very great diminution of

the fish, and the threatening of their practical extermination. Under
these circumstances the Province of New Brunswick passed a law estab-

lishing the months of June (?), July, and August as a close time, during

which no fishing was to be allowed, and appointed an officer to enforce

the regulation. For several years many attempts were made to violate

the law, with more or less success; but gradually the power of the

Government, and perhaps an improved public sentiment, succeeded in

breaking up this encroachment, and of late years the protection of

these spawning-grounds has involved but little difficulty. It would

appear, as the result of this action, that shortly after the enactment

the fish began to increase in number, and they are now said to be as

abundant in the Bay of Fundy and its vicinity as they were ever known
to be since the, earliest history of the country. It is of course barely

possible that there is some fallacy in this conclusion, and that it was one

of these alternations of decrease that invoked the legislation in question,

and that the subsequent increase would have taken place, even if the

practice of fishing during the spawning season had been continued.
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All the European herring fisheries, especially the most important, as

those of Norway and Great Britain, are without restriction as to time

of catch, and indeed it is when the herring are fullest of ripe roe that

they are the most esteemed. At the Magdalen Islands the herring are

taken principally during their spawning season without any restriction

or suggestion of diminution. The question, therefore, as to the actual

importance of the measure referred to may be considered as unsettled,

although I can hardly believe that the provision in regard to the her-

ring fisheries at Grand Manan has not had a beneficial iniiuence. It

will not, however, do to prohibit the catch of herring wheu they are

filled with roe, since it is when they are in this condition that they are

most highly prized and most marketable, the roe of the sea herring being
universally considered a very great delicacy.

There are, however, some fish on the coast of the United States for

whose protection during the spawning season I have already urged in a

previous report that some provision of legislation is desirable. I refer

more particularly to certain fish on the south side of New England,
especially the scup, sea bass, and the tautog. These fish appear to

come to the coast in well defined bands of immense numbers, at a par-

ticular season, following generally a definite line of migration and pro-

ceeding to their spawning-grounds, where the operation of reproduction

is conducted on an enormous scale, in this respect closely resembling

the anadroinous fish, such as the salmon, shad, aud alewife, and appar-

ently almost equally susceptible to any interference by human agencies.

Legislation is expedient here, too, both for the protection of the fish and
of the fishermen themselves, since after a few weeks' fishing the glut is

so enormous as to bring down the price to a mere nothing, involving

the necessity of wasting immense numbers of the catch, the best use to

which they can be put being their conversion into manure.

In this case, however, I simply suggested an intermission of capture
from Friday night until Monday morning, or if this be too long a period,

from Saturday night until Monday morning, so as to secure the escape
of a sufficient number of the school and an opportunity to deposit their

eggs, this weekly intermission to be continued only for the limited

period during which these particular fish are on the move. They move
in so close and solid bodies and in so limited an extent that it is by no
means impossible to imagine the capture of the greater part of the
school and the cutting off' of the rest of it from reaching a suitable

spawning-ground, or disturbing the individuals so that their eggs ate

not deposited at the proper time or under proper conditions.

The other fish taken during the same period, especially the mackerel
and menhaden, are not affected, as it is only a portion of the migrating
bands, and that which happens to be nearest the shore, whieh is taken
under such circumstances, enough possibly passing outside to maintain
the supply of eggs and young fish.

As to the conclusions at which 1 arrived in 1871 in regard to tlie pro-
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priety of a partial close time, I still maintain the same opinion, and am
fully satisfied that a fair trial for four years would show such a positive

increase in the number of these most important and valuable fish as to

satisfy the most skeptical. Unfortunately, in this particular case con-

current legislation of two States is considered desirable, since the mi-

grations and spawning-grounds are partly in Rhode Island and partly

in Massachusetts, the fish for the most part passing through the waters

of the first-mentioned State before they reach those of the latter. So
far, neither State has shown a willingness to legislate either separately

or conjointly, and the abundance of the fish referred to will probably be
determined by the number of the bluefish that visit the same waters.

I think, however, that if protected in some way there would be a de-

cided increase without reference to the presence of this wolf of the seas.

I have found a decided unanimity of opinion among fishermen as to

the expediency of such a close time, even among those who do not con-

sider it necessary, in order to maintain the supply of fish, the preven-

tion of a glut of the market, and the securing of time for the proper re-

pair of the nets, and for the needed attention to home business, being-

important and well-accepted arguments with all classes concerned for

the proposed close time.

In many cases it would seem that fish, after they have deposited

their eggs, become sickly and unfit for food, and no one can examine a

male salmon under these circumstances and appreciate the alteration in

appearance and condition without realizing the impropriety of using it

as an article of food. For this reason a close time is proper, not only

to secure an opportunity for undisturbed spawning by the fish, but also

to prevent the consumption of unsuitable fish.

In the New England States the alewife fisheries were formerly, and
are still in some degree, taken under the protection of the towns,

the catch within the jurisdiction of each town being considered as be-

longing to its inhabitants, to be distributed pro rata among them, or

else sold for the common benefit. Sometimes each individual was au-

thorized to take a certain number of fish ; at others officers were ap-

pointed to capture them and apportion them suitably. Kegulations

were made to secure free access from the sea of the fish to the pounds or

other spawning-grounds, and for the escape to the sea again of the fish,

both young and old, during the summer.

How far it will be desirable, now or hereafter, to regulate the size of

the meshes of nets used in our inshore fisheries it is hardly necessary

to take into consideration at present, for the reasons already mentioned.

2.—INCREASING^HE NUMBER OF FOOD FISHES BY ARTIFICIAL MEANS.

There are two methods by which this can be accomplished: (1) By
the actual transfer of fishes from one region of the globe to another, or

one part of the coast to another
; (2) by the artificial propagation and

multiplication of fish found in a particular region.
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Many instances are on record of the successful transportation of fishes,

both fresh and salt water species, to localities previously uninhabited

by them, and very extended efforts are now being made, promising the

fullest measure of success, to carry the shad and the eel of the Atlantic

coast to the Mississippi Valley and the Pacific slope, as well as the tau-

tog, the lobster, and the oyster, and to transfer the California salmon

and trout to the Mississippi Valley aud the eastern coast of the United

States, the carp from Germany to America, &c. Less has been done in

this direction with the sea fishes, although even here there is something

to record. It is said that the Scarus, a well-known labroid fish of the

iEgean Sea, was brought, in the time of the Emperor Claudius, to the

coast of Italy and planted near the mouth of the Tiber. They were

protected from capture for five years, at the end of which time they

swarmed in enormous abundance and constituted an important element

in the Koman fisheries, being considered one of the greatest delicacies.

(Beport U. S. F. C, III, p. 10). In the United States the scup is said

to have been carried in a smack from Vineyard Sound to Cape Cod Bay,

and that a similar experiment was made in a transfer of the tautog both

to Massachusetts Bay and the South Carolina coast.

The attention paid by the early Bomans to securing an ample supply

of fish is well understood, as also the enormous expense of their opera,

tions in the construction and maintenance of fish ponds, &c. Among
the most highly esteemed species were the red mullet (mullus), and the

sea eel, the latter being kept in tanks constructed for the purpose, and

fed, in some cases, it is said, with the flesh of slaves, as imparting an

added delicacy. The introduction of fish from distant points was there

practiced to a greater or less extent.

The limitations of temperature, however, and appropriate food, will

probably determine what may be accomplished in the way of exchanges

between the northern and southern coasts of the United States; and

there are a few species in European waters the introduction of which

it will be well to attempt, especially if brought into waters of the same

general physical conditions. Among such desiderata may be reckoned

more especially the turbot and sole, which constitute the most impor-

tant element in the beam-trawl fisheries, and which, as already ex-

plained, always command a high price. There seems no good reason

why these fish might not become, in a few years, after a successful

transfer of a few individuals, as abundant as they are on the European

coasts. An ample supply of suitable food and of the necessary exter-

nal conditions could be assured to the new-comers. The experiment

would perhaps succeed best on the eastern coast of Massachusetts,

where the conditions are quite similar to those of their native habitat.

If they were found to thrive in the region south of Cape Cod, an

enormous fishery might in time be assured in view of the adaptation

of the waters to successful beam-trawling.

As a return to Europe for the contribution of the turbot and sole

S. Mis. 90 11



162 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

the alewife inignt be offered, a fish which should thrive in all the rivers,

ponds, and lagoons connected with the sea, whether in the warmer or

colder portions • and as they move in well-defined bands of vast num-

bers of individuals, within narrow limits, it would add greatly to the

food resources of the country. A very considerable expenditure of

money on the part of European Governments, especially that of Ger-

many, where the ordinary sea fisheries are restricted, would probably

be amply justified in a few years, the fish being by far more valuable

and worthy attention than the salmon and trout, and perhaps not ex-

cepting the shad.

From present information on the subject there are no other European

sea fish, excepting the turbot and the sole, that would be especially

important in America
;
possibly the fresh-water sterlet of Russia and

the hucho salmon of the Danube might be introduced to advantage.

This last-mentioned species remains throughout the year in theDanuoe
Eiver and its tributaries, and constitutes and excellent article of food.

It might, perhaps, be quite advantageously planted in the Mississippi,

where it would find an ample supply of the poorer sorts offish, for the

most part not considered worth anything for market purposes.

The artificial propagation of sea fishes has not yet been attempted on

any experimental scale, although there seems to be no particular reason

why a vast increase cannot be accomplished in this direction, as with the

anadromous or interior species. There is no question as to our ability

to multiply salmon and shad to any desired extent, and the same gen-

eral treatment might readily be applied to many of our coast fishes.

The principal difficulty in the way would be the construction of the

proper establishments, although the recent experiments of the U. S.

Fish Commission, and that of Maryland, point out a reasonable method

of accomplishing this, as will be referred to hereafter. It would be quite*

impossible to undertake to feed the young fish when hatched, as is done

with trout; but the methods used for shad and in most cases for salmon

hatching, could be made use of, namely, that of introducing the young

fish into the water and leaving them to their own resources so soon as

the yolk-bag is absorbed and the fish is able to feed itself.

According to reliable estimates, not more than 1 egg in 200 hatched

naturally in the waters produces a fish capable of feeding itself, this

representing by far the greatest expectancy of destruction in the num-

ber of eggs laid by the female.

On the other hand, artificial impregnation and propagation should

give us not less than 175, or even more yet, of the 200, a vast differ-

ence, which could not fail to tell in the result. In other words, the

proportional result of artificial hatching is 175 fold that by the natural

spawning of the same number of fish. The young, when ready for in-

troduction into the water, could readily be placed in sheltered bays

and coves, and possibly fenced off for a time from the intrusion of

larger fish, and kept there until they had attained a sufficient size to

protect themselves to a considerable degree.
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This experiment of artificial hatching could be adopted very readily

on the south coast of New England, iu connection with fisheries of

scup, tautog, and sea bass, especially as all these fish are greatly in

demand and are taken in great numbers in the fish pouuds and traps

of the southern coast during the months of April, May, June, and July.

The sea bass especially spawn very largely during the latter period.

An ample supply of scup could easily be obtained during the spawn-
ing season, and if necessary the tautog and sea bass could be kept in

pens until ripe. These fish are very frequently kept for weeks, or

even months, waiting the call of the market, and as they are very hardy,

it would not injure them at all for market purposes to strip them of

their spawn at the proper time. The eggs of this fish probably hatch

out very quickly ; in the tautog, indeed, an embryonic development of

the egg is said to take place before it is laid, so that not unfrequently

some of the eggs squeezed out into a bucket of water will hatch out

almost immediately. In an experiment of artificial impregnation and
hatching of the sea bass, prosecuted at ISToank, Conn., in 1874, there

was reason to conclude that the period of development did not exceed

one week.

The pound-nets frequently take great numbers of spawning mack-
erel, which might also be manipulated ; and there is no reason why the

sheepshead might not be treated in a similar manner, nor, indeed, why
the process might not be extended to such species as the cod. The
striped bass is a fish that promises ample success in such an experi-

ment as soon as we can succeed in taking it in sufficient numbers. At
least some spawning fish are found in the rivers at the same time with

the shad and herring; whether simply in pursuit of this prey or iu

search of a spawning-ground is not yet ascertained. In 1873 the parties

of the U. S. Fish Commission engaged in hatching shad in the Eoanoke
Eiver succeeded in taking several ripe striped bass, from one of which

100,000 eggs were successfully taken and hatched. The eggs are smaller

than those of the shad, although similar to them iu being non-adhesive

and in being hatched out in a short time.

The principal difficulty iu regard to the multiplication of the sea fish

by artificial means is iu the arrangements necessary for the care and
preparation of the egg. The ordinary hatching establishments used

for trout and salmon are not available since salt water is required for

the purpose. It is true that this might be pumped up by means of a

wind-mill or otherwise into tanks, and allowed to trickle into the hatch-

ing troughs, and thus produce the necessary current. Even if this could

be done, however, the limits of space and the comparatively small num-
ber of fish that could be obtained will probably render it expedient to

adopt some other method.

The first suggestion would be the employment of the floating-box, as

constructed by Seth Green, E. A. Brackett, and others, and used in the

hatching of shad. A serious difficulty, however, is in the danger of
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having them upset and the contents spilled out, or else greatly injured

by the action of the waves, experiments made in this direction nearly

always resulting disastrously.

Much more wholesale and efficient methods of accomplishing this

important object are, however, at our command, as suggested by the suc-

cess of experiments prosecuted during the spring of 1877 at Havre de

Grace in hatching eggs of shad on a large scale, in connection with

the operations ot the U. S. Fish Commission and of the Maryland com-

mission, Mr. T. B. Ferguson, the efficient and accomplished Maryland

commissioner of fisheries, has devised a method by which the hatch-

ing of shad can be prosecuted in tidal waters and by which not only a

great number of eggs can be hatched in a very small space, but also

the danger of losing the eggs in consequence of the upsetting of the

hatching boxes in stormy weather can be prevented. This device con-

sists in a series of buckets, with wire-gauze bottoms, which are alter-

nately depressed and raised by means of an axis rotated by steam-power.

The buckets dip into the water, the eggs floating in them, and the gen-

tle motion of elevation and depression through the space of five or ten

inches, the extent and rapidity of which can be varied at pleasure, gives

the eggs that agitation and the continual contact with a new supply of

water necessary to their proper condition. Nine million eggs were thus

hatched with a much less expenditure of labor than heretofore ; and
instead of some hundreds of floating boxes being called into play, six

to twelve buckets, worked along the edge of a floating scow, answered

all the purpose.

Still other methods can be used, possibly in some cases to even greater

advantage, namely, the placing of the eggs in funnel-shaped vessels,

with a stream of salt water pumped up through the bottom, giving the

eggs a constant agitation. A wire-gauze screen prevents the eggs from
dropping into the mouth of the funnel, and the constant overflow of

the water carries off all the dead offal matter. It would, of course, re-

quire a considerable expenditure to start such an establishment. A
small engine, of four or five horse-power, with the necessary accompan-
iments, however, would probably be large enough. With such an appa-
ratus in connection with some of the great fisheries, like those in Secon-

net River at Rhode Island, oratMenemsha Bight on Martha's Vineyard,
results of incalculable value might and probably would in time be ob-

tained. Instead of counting the yield of the fisheries by the hundreds of

thousands, millions could bo estimated for, and it would not be difficult

to guarantee the propagation of one hundred millions of young fish as

the result of a single season's work. These, when the yolk-bag was ab-

sorbed, could be scattered or sown along the coast in different localities

so as to increase the opportunity of finding suitable food and of escap-

ing the ravages of their enemies.
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3 EQUALIZING THE SUPPLY OF I I

A third subdivision of the subject of maintaining the supply of sea

fish along the coast, and of increasing it, may now be considered. The

connectiou between the fresh-water or rather the anadromous iisheries

of our coast and the sea Iisheries has been dwelt upon in previous re-

ports, and while not assenting to the possibility of diminishing the sup-

ply of sea fish by ordinary human agencies, I have been satisfied of the

disappearance of certain fish from our shores for the want of suitable

food, and their migration elsewhere. Of the possibility of attracting

fish from great distances by suitable food we have numerous instances.

Thus the mackerel fishermen have been in the habit ofthrowing chopped

bait overboard, which was carried a distance, possibly of miles, by the

tide. When the school of mackerel strikes this stream of food it follows

it up an indefinite distance and comes in immediate proximity of the

source of supply, where the fishes can be captured by the hook or the

net. Where many vessels are engaged in this business, it is said that

the schools of mackerel are brought from a distance of many miles and

held in the vicinity, against their ordinary instinct of migration. On
the occasion, some years ago, of the lamentable falling oil in the au-

tumn mackerel fishery on the coast of Nova Scotia, involving consid-

erable destitution and distress among the fishermen, the cause was be-

lieved to be in the immense amount of mackerel bait thrown overboard

in the Bay of Saint Lawrence by the mackerel smacks, which kept the

fish in the bay a long time beyond their usual period of leaving it, so

that when they once commenced their autumnal migration they passed

directly out to sea, without stopping, as was their custom, in the shores.

The effect of gurry, too, on fishing-grounds may probably be explained

by the attractions of this stream of animal matter carried by the tide

over a distance of many miles to the dogfish, sharks, and other preda-

ceous species, these following it up and concentrating in the vicinity,

where they drive away the food-fishes which form the more special sub-

ject of the attention of the fishermen. A similar instance is found in

connection with the salmon in theGulf of Saint Lawrence, where thefish

are taken in quantities for salting, smoking, or other modes of prepara-

tion. Here immense quantities of offal are thrown into the water, where,

however, instead of attracting the destructive fishes, has the effect to

bring in such species as the cod and render them capable of capture.

At one time this practice of throwing offal overboard was considered

very objectionable, and an enactment was passed requiring it to be

brought on shore and buried or utilized there in some manner. As the

result of the diminution of tin's supply of animal matter the fishes aban-

doned the ground entirely, and great complaint was made as to the ab-

sence of the food-fishes, even of the salmon itself; and subsequently a

compromise was effected by which this matter was placed in perforated

boxes and the softer portion allowed to pass out and wash away. This,

in connection with the great numbers of maggots of the blue -bottle fly
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which also passed into the water, in a short time restored the previous

ample abundance of the fishes. In view, therefore, of these circum-

stances we can readily understand how much the movements of the sea

fish along the coast may be influenced by the enormous schools of sal-

mon, mackerel, shad, and alewives, the adults coining in during' spring

and summer and returning with the young at other seasons of the year,

and upon which they prey to a greater or less extent. It is now the

general impression that the anadromous fishes just mentioned pass the

period of their growth in the sea at no great distance from the mouth

of the river in which they were hatched, possibly extending their move-

ments outward 5 to 50 or even 100 miles, but still occupying a certain

relation to the rivers in question. A proof of this generalization is

found in the fact that in a cruise made by Mr. G. Brown Goode in a

mackerel vessel off the coast of Maine, in 1873, young shad, probably

one or two years old, as well as alewives, were found in considerable

proportion among the mackerel taken in nets 25 to 30 miles off the

shore, and he was assured by the fishermen that this was a very com-

mon occurrence. Such fish are not brought in, as they are not consid-

ered marketable, and are generally thrown into the water when taken

from the nets, where they become the prey of Other fishes.

It is only necessary to bear in mind the enormous mass of these an-

adromous fish one hundred years ago, and even later, to appreciate the

influence they can exert in attracting fish from the outer waters to the

shores and keeping them there for a considerable part of the year, and

the lamentable result of the destruction of this source of supply, not

only on its own account but also for its influence upon the sea fish. It

is well known that while these anadromous fish were present there was

an ample supply of cod, haddock, halibut, hake, and various other spe-

cies close in to the shore. On the whole New England coast, as well as

in many parts of the Dominion of Canada, the fisherman, in an ordinary

open boat, could go out and catch a full fare at a short distance from

the land, both for use as fresh fish and for purposes of commerce, and

that it was not until this source of supply was cut off that it became

necessary to resort, to so great an extent, to distant parts of the sea.

We may therefore hope, as the result of methods now being prac-

ticed and their future extension, that the old state of things will be

renewed to our great advantage.

As an illustration, both of the loss to our own industries by the de-

struction of the supply of anadromous fishes, and of the amount of at-

traction that would be furnished from a single river to the incoming

fishes and the retention on tlie coast of the outside fishes, I may again

refer to the quotation on page 50 from Martin's Gazetteer of Virginia.

Omitting here any considerations as to the enormous value of this

fishery, but bearing in mind that this was only one of at least forty

rivers where an almost equal catch might be looked for, let us proceed

to consider the amount of food and bait available for the sea fish, re-
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suiting from the herring alone. For the 750,000,000 actually captured

we ma3* suppose that this was not more than one-fourth of the total num-
ber in the river during the season, which would give 3,000,000,000 for

the Potomac Eiver only. From Florida to the Bay of Fundy, without

any reference to Dominion waters, we may safely assume the number to

be at least one hundred fold, a calculation probably far within bounds, five

times that amount and more, possibly, being the more reasonable. We
have, therefore, 300,000,000,000, representing a weight of not less than

200,000,000,000 pounds. The progeny of these herring in their various

stages of growth from the first year to the fourth, may certainly be es-

timated at twice the aggregate weight of the parents, or 400,000,000,000

pounds, giving us G00,000,000,000 pounds offish along our coast of this

one species. It may safely be assumed that at present not more than

one-tenth of 1 per cent, of these fish now inhabit the waters specified,

or only 600,000,000.

I have made no reference to the adult and young of the shad, the

tailor herring, the gizzard shad, the striped bass, the various Cyprin-

idee, and other fishes running in from the *sea at about the same
time with the other fish, and tending to swell the aggregate in the

waters. But I think it will be readily understood what a loss we have
experienced, not onlj' in the way of direct food, but in the inducements

to other fishes to come within our reach ; and in the Dominion in the

numbers of anadromous fish.

It is, therefore, very encouraging to believe that, even though from

the changes in the physical condition of the laud, water, artificial ob-

structions, &c, we may not look for the old-time abundance, we may
yet hope for a very considerable increase ; even if we get back to one-

fourth the original supply, we may well be satisfied.

A comparison of the statistics of the number of shad and alewives

caught in the Potomac River in a single season of six weeks' time, and
salted, to the extent of 995,000 barrels,* with those of the sea herring in

any part of the world, will show the insignificance of the latter; while

the fishery on the Potomac during the period referred to equaled the

total yield of tbe Scottish salmon fisheries in 1873, prosecuted through-

out the year, and employing 15,000 boats and 15,591 men, and equaled

nearly twice the entire number of barrels of the sea herring put up in

the Dominion of Canada in 1876.

* It is proper to say that the accuracy of Martin's ligures has heen disputed, by some
recent writers, Even if they are, however, twice as large as the fact would justify,

the generel argument would not he invalidated.
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V.—POLITICAL CONSIDERATIONS.

MEMORANDUM OF POINTS ATTEMPTED TO BE ESTABLISHED IN THE
CASE FOR GREAT BRITAIN, BY GEORGE M'KENZIE AND OTHERS.

Mackerel.—Mackerel keep close to the shore. All mackerel fishing,

therefore, must be near shore, within the three-mile line.

The proportion of mackerel taken outside this line, usually one-third

or less of the catch.

The American average catch of fish, six or seven hundred barrels.

Shrimps and small fry are the food of the mackerel. Not found out

at sea, but close inshore.

Americans pay no attention to the three-mile line, after the abroga-

tion of the reciprocity treaty, keeping outside only when cruisers were

in sight, and returning when they went away.
The universal testimony of the Americans is that unless permitted to

fish within the three-mile line, it would not pay to come into the bay.

According to their own statements two-thirds and even more of their

catch are always taken within the three-mile line.

Seining for mackerel will soon clean out the fisheries of the Gulf of

Saint Lawrence.

The presence of Americans is injurious to the body of the fishermen

of the Dominion.

Would be willing to pay the whole duty imposed by the United States,

and even more, if Americans could be kept entirely outside of the three-

mile line ; the Dominion catch would be much greater.

Gurry.—Throwing gurry overboard drives the fish away. This prac-

tice is exclusively American. Dominion fishermen clean their fish on

shore.

Transhipping is a benefit to the Americans, enabling them to make
more trips in the same time.

No Domiuiou fisherman ever goes to American waters in a British

vessel to fish. Reason (according to McKenzie, p. 121), the Americans
would run them off.

Americans tranship at Charlottetown and the Gut of Canso.

Codfish (Thomas Bennet, Newfoundland, p. 134).—The cod fishery

on the coast of Newfoundland is entirely inshore.

Americans obtained bait illegally on the coast of Newfoundland be-

fore the Washington treaty.

Newfoundland has reaped no benefit from the Washington treaty; the

exports to the United States are lower than when there was a heavy
duty on Newfoundland products.

The amount exported to the United States is too trifling to have any
appreciable effect on the commerce of Newfoundland.
Americans fishing off the Newfoundland banks derive a great profit

by selling the small fish, under 22 inches, in the Newfoundland markets.
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Thinks the remission of duty by Newfoundland on these far larger

than the remission on all the products sent by Newfoundland to the

United States. The remission of duties by the United States on New-
foundland products of late years is only $49,000, while the amount re-

mitted by Newfoundland is $78,000.

Neverknew a Newfoundland fisherman to go to the coast of the United

States to fish.





APPENDIX.

The foregoing paper having been prepared for use in indenting the case of the

United States before the Halifax Commission, it seems desirable to append the testi-

mony of the author as given before that Commission on October IS and 19, 1877.

[Extracted from "Documents and Proceedings of the Halifax Commission, 1877, under the treaty of

"Washington of May S, 1871." pp. 2795-2816 and 2821-2849.]

Prof. Spencer F. Baiud, assistant secretary of the Smithsonian Institution, Wash-
ington, and United States Commissioner of Fish and Fisheries, called on behalf of

the Government of the United States, sworn, and examined.

By Mr. Dana :

Question. It is not necessary, of course, to ask this witness any questions to show
his position or general acquaintance with and knowledge of the subject. I would
like, however, to have you state, if you please, as I am going to give, by and by, some
of the results of your inquiries—I would like to have you state particularly how you

have obtained, and from what sources you have obtained, information respecting the

fisheries of late, besides what you have studied in books.—Answer. I have been in

the habit for five years past of spending from two to three months on the sea-coast

for the purpose of prosecuting inquiries into the condition of the fisheries, to deter-

mine whether, as alleged, the American coast fisheries have been decreasing, and to

ascertain what steps, if any, might be adopted to remedy the difficulty, if found. I

have, in pursuance of that work, established stations iu successive years at Eastport,

Portland, Salem, Wood's Holl, on the south coast of New England, and at Noank.

And I have had with me a force of experts, naturalists, and gentlemen interested in

the biology of fishes, and have endeavored to gather such information aslcouldfrom

my own personal observation and that of my colleagues, as well as by inquiries from

fishermen and others whom I have met.

Q. How far have you prosecuted that personal inquiry of the fishermen and persons

engaged in the fisheries ?—A. I have, by the help of a phonographic secretary, taken

the testimony of many hundreds of fishermen along the coast in reference principally

to questions in the natural history of fishes. The facts as to the statistics of the fish-

eries have come out incidentally, and were not the original object of my inquiry. I

was interested more in determining what kinds of fish we had, what natural, phys-

ical, or moral causes influenced them, and what would probably be the result of these

causes, and how any evil influences could be remedied.

Q. Then have you employed fishermen to examine and make inquiries ?—A. I have
had in my employ several men, some for the whole year, or several years in succes-

sion, and others for a pare of the year, who have taken a series of printed questions

that I prepared in regard to the natural history of fishes, and pursued these inquiries

in regions where I myself could not go conveniently, especially in the winter season

or in the early spring.

Q. Then you issued some printed circulars ?—A. Yes ; a great many thousand blanks,

inviting responses, and I have had a reasonable percentage of returns, of which I

171
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consider a fair percentage more or less reliable. But, as a general rule, as everybody

knows, fishermen know less about fish than they do about anything else. That is to

say, they know how to catch fish and the practical details of their business, but of

their natural history they know very little. About such questions as the time of

their migration, the rate of their growth, their spawning seasons, and other matters

only here and there will you find a man who has observed and noted the facts closely

enough to be able to answer your questions.

Q. You employed some such persons ?—A. I have one man especially, a skilled fish-

erman, resident on the south coast of New England, and whom I employ to visit the

different fishing stations and gather statistics.

Q. Have you any of those circulars about you?—A. I have one. [Circular pro-

duced.

Q. [Reading circular. ] There are something like nearly ninety different questions.

Under on»e head you require the man's name, &c. Then as to the distribution of

fishes: what kind of fish he has in his neighborhood, their abundance, migrations,

movements, food, relationships, reproduction, artificial culture, diseases, pursuits,

capture, their economical value, application, &c.—A. That circular was issued in 1871.

I have issued a great many editions of it. Then I have another circular which refers

more particularly to the coast and river fisheries. I have only issued this within the

present year.

By Hon. Mr. Kellogg :

Q. Was that about the time, Professor f—A. Yes ; the first thing I did was to dis-

tribute these questions in order to get as much information as I could. I have some

eight or ten special circulars, but these are the ones I have most used. I have issued

special circulars for the cod and mackerel and menhaden, but of these I have not copies

with me.

By Mr. Dana :

Q. Here [referring to circular spoken of as issued during the present year] you

have the home fisheries, the river fisheries; they don't come directly under our cog-

nizance.—A. These are the coast and river fisheries particularly.

Q. Not the deep sea ?—A. Only incidentally. They are sea-coast fish, but not out-

side. There is a schedule of the principal fish marketed in the Boston market. My
object was to get the number of pounds of these fish taken in the vicinity of the per-

son to whom the circular was given.

Q. You think these have been pretty fully answered ?—A. I have a great many an-

swers.

Q. And from your information, which you gather as you go about, from what is

sent to you by the return of these circulars, and from the persons employed by you,

it has been your business to make yourself fully acquainted with the subject ?—A.

Yes ; I have, of course, used what published material I have found. I found a great

deal of value in the reports of the Canadian fisheries. What little I know of the fish-

eries in Canada I have learned from these documents.

Q. Wherever there are documents published by the United States you have them ?—

A. Yes ; I have them ; and I have European documents, English, Norwegian, &c. I

believe I have everything.

Q. I will question you first about codfish. I want you to state what is your opin-

ion about the cod as a fish for all sorts of commercial purposes, as compared with

others.—A. I think the cod stands at the head of fish at the present day. There is

no fish that furnishes food to so many people, the production of which is of so much

importance, or which is applied to such a variety of purposes. The commercial yield

is very great, and its capture is the main occupation of a large portion of the inhab-

itants of the sea-coast region of tho Northern Hemisphere.

Q. Besides as an article of food, either fresh or salted, what other purposes does it

Berve ?—A. Well, it is applied to a great -many purposes by different nations. It is
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used, of course, as food iu the differeut modes of preparation. Particular parts are

tised as food, other thau the muscles. The sounds are used as food, converted into

gelatine, and in the form of isinglass. They serve a great variety of purposes. The
roes are used as food, and bait for fish. The skin is tanned for leather and clothing.

A great many nations dress very largely in the skins of cod and salmon. And the fish

is dried and used as food [for cattle in Iceland and Norway. The hones are used as

fuel in some places ; and, of course, the oil is used for medicine, and for the various

purposes to which animal oils are applied. There is scarcely any part that is not
valuable. The offal, in Norway, is converted into a valuable manure. Every part is

called into play.

Q. The bones ?—A. They are burned as fuel, as well as eaten by dogs, or converted
into fertilizers.

Q. It is not, probably, applied in the United States to all the uses you have speci-

fied ?—A. No ; I don't think the skin is used as clothing in the United States, but it

makes an admirable leather for shoes, and makes very nice slippers. We have in

Washington quite a large number of articles made from the skins, as used in Alaska,

the Aleutian Islands, and in Siberia.

Q. You think they can be used ?—A. I have no doubt in the course of years the skin
will be utilized very largely. In fact, I may remark, that at the late exhibition at

the Westminster Aquarium, among the special articles exhibited were shoes made
from leather of the codfish, furnished by an exhibitor from Christiauia.

Q. You think it is the foremost fish?—A. I think it is. There is none that furnishes

so important an industry or which is so abundantly or widely disseminated.

Q. What is the geographical distribution of the cod ?—A. There are quite a num-
ber of species of the cod, some characterized by certain peculiarities and some by
others. The cod in the North Pacific is different from that iu the North Atlantic.

Both are, however, codfish, and no one could mistake themfor anything else but cod.

In the Atlantic the cod are found on the American side from the Winter Quarter
Shoals, on the coast of Virginia ; that is the most southern point I have traced it to*

from that indefinitely to the northward. It is found everywhere upon the coast, in

the Bay of Fundy, the Bay of Saint Lawrence, off Labrador and Newfoundland, on
the Grand Bank, and many other places. The European species, although by some
considererd distinct from ours, probably have a geographical range equally extensive.

I believe they are not in Spitzbergen.

Q. What is the most important locality ?—A. Probably the most important single

locality that furnishes the greatest amount of fish with the least possible labor in the

shortest possible time is that in the vicinity of the Lofoden Islands, on the northwest

coast ofNorway. That is a region where usually twenty-five millions offish are taken
iu three months by some twenty-five thousand men. The Dogger Bank, in tho North
Sea, is another European locality. In America the most extensive stores of cod are

found, I suppose, on the Grand Bank and the George's. They are found, perhaps,

also on the great banks off the coast of Labrador, 20 or 30 miles off the coast, extend-

ing for hundreds of miles.

Q. Now give the Commission some notion of the abundance of codfish.—A. Well
I have covered that point in my reply to the previous question. It is found iu the

greater part of those regions at some portion of the year. It is usually more abun-

dant in the spring or summer, autumn or winter, in each locality, in numbers only to

be measured by the ability of man to capture.

Q. What do you say of their migrations ?—A. The cod is a fish the migrations of

which cannot be followed readily, because it is a deep-sea fish and does not show on
the surface as tho mackerel and herring; but so far as we can ascertain, there is a
partial migration; at least some of the fish don't seem to remain in the same localities

the year round. They change their situation in search of food, or in consequence of

the variations in the temperature, the percentage of salt in the water, or somo other

cause. In the south of New England, south-of Cape Cod, the fishing is largely off-
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shore. That is to say, the fish are off the coast in the cooler water in the summer, and

as the temperature falls approaching autumn, and the shores are cooled down to a

certain degree, they come in and are taken within a few miles of the coast. In the

northern waters, as far as I can understand from the writiugs of Professor Hind, the

fish generally go off-shore in the winter time, excepting on the south side of New-
foundland, where, I am informed, they maintain their stay, or else come in in large

ahundance; hut in the Bay of Fundy, on the coast of Maine, and still further north,

they don't remain as close to the shore in winter as in other seasons.

Q. Take them as a whole, then, they are deep-sea fish ? I don't mean fhe deep sea

as distinguished from the banks.—A. An outside fish ? "Well, they are to a very con-

siderable extent. The largest- catches are taken off-shore, and what are taken iushore

are in specially favored localities, perhaps on the coast of Labrador, and possibly off

Newfoundland. They bear a small proportion generally to what is taken outside,

where the conveniences of attack and approach are greater.

Q. Now, what is known about the spawning-grounds of codfish?—A. We lack

positive information in regard to the spawning-grounds of this fish, except that we
know single localities. We know the Lofoden Islands are great spawning-grounds.

We know that the fish come there almost exclusively for the purpose ofspawning. They

are not there in the ordinary times of the year. They come in December aud Jan-

uary, and spawn in February and March, and are there in most overwhelming abun-

dance.

Q. But on the coast of America ?—A. Weknow there is one large spawning-ground

in Cape Cod Bay.

Q. You mean Massachusetts Bay inside ?—A. Yes ; there is said to be there a long

reef about 4 miles wide and about 20 miles long, and the cod go in there and furnish a

very important winter fishery.

Q. Then I presume there are similar spofs along the whole American coast 1—A.

Probably they spawn at the Georges, and undoubtedly in a great many localities in

the Bay of Saint Lawrence, and on the Banks, although I cannot speak of that, be-

cause I haven't had an opportunity of knowing.

Q. What are the relations of cod to other fish ?—A. They are friends and enemies.

They are warriors aud victims. They are extremely voracious, and devour every-

thing that is small enough, without any kind of consideration, and in turn are con-

sumed in all their stages by such fish as can master them. The adult fish are princi-

pally interfered with by horse-mackerel, the bluefish, the porpoise, and by sharks,

and anything else big enough to swallow them, instead of beiug swallowed by them.

It is merely a question of size whether the codfish is the active or passive agent.

Q. Now what fish do they devour mostly?—A. They eat everything, but they live

very largely on herring or mackerel, or any of the small fish found on the sea bot-

toms. They devour crabs and small lobsters. The stomach of the cod is oue of the

best dredges you can have. You find there sometimes rare specimens that are never

found elsewhere.

Q. Do they digest the shells?—A. No; they digest the nutriment and then throw

out the shells. Sometimes you find the shells packed solid one inside of another like

saucers iu a pile. The wonder is how they empty them out.

Q. But they do?—A. I suppose they must.

By Hon. Mr. Kellogg :

Q. They devour them whole aud then when the meal is digested they eject the

shells?—A. The mouth is quite large, and the shell goes out as easily as it goes in.

By Mr. Dana :

Q. What do you think are the seasons for spawning on the American coast ?—A.

I presume that, like many other fish, they may spawn over quite a rauge of time.

But, so far as our own observation on the American coast goes, their season is from

November until March. In Cape Cod Bay they spawn about December and January.
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I have no doubt, however, that farther north, where the changes of temperature are

not so abrupt, they may spawn more irregularly, and have only an interval of a few
months when there is no spawning.

Q. Will you describe this spawn so as to show the prolific nature of the fish ?—A.

The cod is one of the brag fish in regard to spawning. That is, we hear of ordinary

multiplication of fish by that process, but the cod has been found to contain from

three to seven million eggs by actual count. Turbot, I think, are one of the very

few fish that can beat it. They run up to twelve millions.

Q. We do not have the real turbot ?—A. No ; from three to five million might be

considered a fair annual estimate of the eggs of the codfish. From three to five

millions of ripe eggs have been found in the ovary of one single cod, and more.

Q. What becomes of these eggs when discharged ?—A. The question of the spawn-
ing places for codfish has been one that was originally very uncertain. The researches

of naturalists have shown that these eggs are discharged in the open sea on theLofo-

den Banks. Some miles from the shore they can be found floating at the surface, and
can be taken up by the bushel in towing nets. The eggs are very small, from one-

twentieth to one-fiftieth of an inch in diameter, and they have a small globule of oil

to make them float.

Q. Now, do these eggs all produce fish unless they are injured in some way?—A.

No ; there are a great many contingencies. It is not likely that a very large percent-

age will be fertilized by the male. There is always an uncertainty about that. Then,

as they are floating in the water, every fish that may be fond of that kind of suste-

nance devours them very greedily, and by the time they are hatched out a largo

percentage is destroyed in this way. Then, the young fry, while in a helpless state,

are devoured in large numbers. I should think it extremely probable that not one
hundred thousand out of the three millions—possibly not ten thousand—attain to a

condition in which they are able to take care of themselves. It is entirely impossi-

ble to make any estimate. We know, however, from the analogy of other fish, from

the facts in regard to salmon, shad, and that kind of fish, we can make an approxi-

mation.

Q. These eggs rise to the surface ?—A. They float at various distances from the

surface down. Some are a little heavier and some a little lighter. I mean that

they are not attached to the bottom. Their specific gravity is very nearly that of

the water. Of course when the water is cold they will float better, because the den-

sity is greater, but when the water is warm they will sink.

By Hon. Mr. Kellogg:

Q. Before you leave this subject, I would like to ask whether the spawn are visi-

ble in the ocean, that is cod spawn. What is the color ?—A. It is transparent, with
a little spot of oil in one corner. You would not notice it under ordinary circum-
stances, but you might if you were looking for it.

Q. The ocean might be full and a common man would not see it ?—A. Certainly.

By Mr. Dana :

Q. Be kind enough now to tell us what are the principal modes of capturing
cod ?—A. The modes of capture vary with the region. For commercial purposes,
the fish are caught with hand-lines and the trawl-line, or long-line as it should be
called. It is taken very largely in gill-nets on the coast of Norway, and in some other
regions. I believe it is so taken on the coast of Labrador, but I don't think it is taken
frequently on our own coast in nets.

Q. To what extent is the trawl-line used ?—A. It is used all over the world. It is

one of the oldest methods of catching fish.

Q. From your investigation, do you think the capture of fish generally, or codfish,

or other kinds, by some contrivance like the trawl, is as ancient as any other ?—A. I
know it is. The Indians, the Aleutian Islanders have used them.
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Q. That was not derived from us?—A. No. Travelers Lave found tlieni in use when

the iirst white men came among them. We have specimens in great numher of the

trawl of the native savage. Ours have only been brought in within the last five or

six years. I don't think it is possible to fix the date of the first use of the trawl.

They have been traced back to such a period that there is no possibility of saying

that it was introduced by this man or known to that one.

Q. What are the advantages of the method of trawl-fishing for cod ?—A. The al-

leged advantages, as far as I have heard them spoken of, are the larger yield of the

fishery. The same number of men in the same time, and in the same locality, will

catch a larger faro of fish with the trawl than with hand-lines. Then they require

less exposure of the fishermen. They can be set over night and left down through

the day at times when the weather would be too inclement for hand-line fishing.

Then it requires much less skillful fishermen to use the trawl than the hand-lines.

It is merely a matter of putting on the bait and throwing it overboard, and it does

not require the delicate manipulation and skill that the hand-line fishing does, and

therefore does not call into play to the same extent the functions of the practiced

fisherman.

Q. Now, are there any disadvantages connected with the use of the trawl, alleged

or actual?—A. There area great many accusations brought against it. How far

these are valid it is impossible forme to say. The principal objection I suppose is

that it tempts all kinds of fish. One objection is that it takes fish that are too small

size. They use a smaller hook than the ordinary hand-lines, and they say it takes a

great many unmarketable fish, which affects the supply. Then another complaint is

that the fish being longer in the water are liable to be destroyed by the depredations

of sharks, dogfish, and fish of that class. Another objection is that after the fish are

caught the marketable fish, owing to their weight, slip off from the small hook and

float away and are lost. Another objection is that they catch what they call mother

fish, that is the parent fish, which some fishermen think should be left to reproduce

their kind.

Q. If they are taken after depositing their spawn you only lose one fish?—A. Yes;

but it is probable, judging from the testimony of fishermen, that the fish can be

taken during their spawning season with a trawl when they will not bite a hook.

As a general thing very few will bite on the ordinary line, but the trawl bait is said

to be attractive to them, and the fish are believed to be more likely to take the bait

at that time from a trawl than from a hook on an ordinary line.

Q. Well, taking the reasons given both ways, what conclusion have you come to

about the use of the trawl for cod-fishing?—A. Well, it is j ust one ofthe wholesale modes

of capture, which it is difficult to avoid, because the tendency is to centralize, to ac-

complish the same work by less expenditure of money and of human force.

Q. Do you think it is a case for prohibition or regulation ?—A. I don'tsee how it can

be either prohibited or regulated. I hardly see. Of course I have had no practical ex-

perience. Imay say that the trawl is used very much less on the coast ofAmerica than

on the coast ofEngland and of Europe generally, and I have failed to find anywhere in

the English writers or in the testimony of the British Fishery Commission any complaint

there such as occurs in America. There is a great complaint there against what is called

the beam-trawl. When they speak of the trawl they don't mean what we mean.

What they refer to is a trawl such as we use in our steamer to capture flounders and

such fish. Wherever you see the word trawl used by an English or European writer

you must apply it to that largo net that is dragged behind the vessel along the bot-

tom of the sea. The word trawl is never applied in Europe to the line, and, there-

fore, there is a great deal of vagueness and error involved in the consideration of the

subject unless you know what the particular speaker or witness means by a trawl.

But speakiug of the long-line, which is the general term, or bultow, I have failed to

find in the reports of the British Fishery Commission any complaint by anybody ex-

cept three cases of complaint against the trawl-line or long-line. One was that it
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destroyed the young fish, and the others were that they interfered with the nets.

They complained that the trammel-net especially, which is a particular kind used in

England, was fouled by these lines and injured.

Q. On the other hand, the net was in the way of the trawl ?—A. No ; the trawl

was in the way of the nets. The trawlers didn't care about the net, but the net fish-

ermen did complain of the trawl. But I have looked carefully to find whether there

was any complaint against that line, and I haven't found it. There may be, but I

am quite confident it has not assumed anything like the antagonistic features and

impression of magnitude that it has in the United States and America generally.

Q. We mean by the trawl a long line weighted or anchored which sinks to the bot-

tom and has A. It has branches three feet long. That is called a long-line or

bultow.

Q. Then at intervals there are buoys ?—A. Yes.

Q. To show the position. They are usually in a straight line ?—A. In Europe there

are generally several shorter lines united in one long line, so much so that on the

coast of Great Britain they have . a line of trawls sis or eight miles in length. In

America the trawling on the banks is generally by means of five shorter lines radiat-

ing from the vessel, but in England the trawling is done generally on a large scale,

without rowboats, directly from a vessel of forty or sixty tons, and the entire series

of lines is united in one and sunk.

Q. They are hauled in from aboard the vessel, and not from a boat at all?—A. Yes.

Q. Now, what do they call that which we call a trawl, if it is used at all ?—A.

They call it a long-line or bultow.

Q. What bait do you find to be the best for codfish ?—A. Well, I can't say I find

any bait to be the best, because I never caught many fish, but I know that every-

thing of an animal nature, and to some extent vegetable, has been used for the cod.

Generally, in America, our bait consists of herring, menhaden, mackerel, a portion of

the offal of the fish, sea-birds of various kinds, clams, squid, and the various species

of shells, and in fact anything that can be got hold of.

Q. Well, now, what are the methods of preservation of this bait ? We have heard

of their using salt clams, &c. Has much attention been paid to the possibility of

greater preservation of the bait than we have ever yet had ?— A. Yes ; the science of

preserving bait, as well as of the preservation of fish on shipboard, is very low in-

deed, far below what can be applied, and I have no doubt will be applied, both iu

keeping fish for food and in keeping it for bait.

Q. Now, will you state what observation you have made respecting the method of

preserving fresh bait from the start all the voyage through ?— A. As a general rule it

is now preserved either by salting or freezing. Of course they keep it as long as it

will remain without spoiling, and when you have to carry it beyond that time, either

ice it or salt it. Salting, of course, is a very simple process, but it alters materially

the texture and taste to such a degree that fish or other bait that under certain cir-

cumstances is highly prized by the fish is looked upon with a great deal of indiffer-

ence when salted. Now, there are special methods of preserving the fish or bait by
gome chemical preparation, which preserves the fish without giving the saline taste.

There are preparations by means of which oysters or clams or fish can be kept in so-

lutions for six mouths without getting any appreciable taste, and without involving

the slightest degree of deterioration or destruction. One process submitted to the
group of judges, of whom I was chairman, was exhibited by an experimenter who
placed a great jar of oysters iu our room prepared in that way. I think about the 1st

of August those were placed in our room and they were kept there until the middle of
September, for six weeks during the hottest portion of the centennial summer, and
that washot enough. At thoend of that time we mustered up courage to passjudgment
upon this preparation, and we tasted these oysters and could not find them affected

We would have preferred absolutely fresh oysters, but there was nothing repugnant to

the sensibilities, and I believe we consumed the entire jar. And we gave the exhib-

S. Mis. 90—-12
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itor, without any question, an award for an admirable new method. That man is

now using that process on a very large scale in New York for the preservation offish

of all kinds, and he claims he can keep them any length of time and allow them to

be used as fresh fish quite easily. I don't suppose any fisherman ever thought of

using any preservative except salt.

Q. That is entirely experimental ?—A. It is experimental, but it promises very well.

Now, borax is one of the substances that will preserve animal matt er a great deal

better thau salt and without changing the texture. Acetic acid is another prepara-

tion, or citric acid will keep fish a long time without any change of the quality, and

by soaking it in fresh water for a little while the slightly acidulated taste will be

removed. I don't believe a cod will know the difference between a clam preserved

in that way and a fresh clam.

Q. Now, about ice. We know a good deal has been done in the way of preserving

bait in ice. How far has that got?—A. It is a very crude and clumsy contrivance.

They generally break up the ice into pieces about the size of pebble stones, or larger;

then simply stratify the bait or fish with tins ice, layer and layer about, until you

fill up a certain depth or distance. The result is that if the bait can be kept two

weeks in that method it is doing very well. They generally get a period of preserv-

ability of two weeks. The ice is continually melting and continually saturating the

bait or fish with water, and a very slow process of decomposition or disorganization

goes on until the fish becomes musty, flabby, and tasteless, unfit for the food of man

or beast.

Q. Well, there is a newer method of preservation, is there not ?—A. There is a bet-

ter method th an using ice. The method described by the Noank witness, by using

what is equi valent to snow, allows the water to run off or to bo sucked up as by a

sponge. The mass being porous prevents the fish from becoming musty. But the

coming methods of preserving bait are what are called the dry air process and the

hard freezing process. In the dry air process you have your ice in large solid cakes

in the upper part of the refrigerator and your substance to be preserved in the bot-

tom. By a particular mode of adjusting the connection between the upper chamber

and the lower there is a constant circulation of air by means of which all the moist-

ure of the air is continually being condensed on the ice, leaving that which envelops

the bait or fish perfectly dry. Fish or any other animal substance will keep al-

most indefinitely in perfectly dry air about 40° or 45°, which can be attained very

readily by means of this dry air apparatus. I had an instance of that in the case of

a refrigerator filled with peaches, grapes, salmon, a leg of mutton, and some beef-

steaks, with a great variety of other substances. At the end of four months in mid-

summer, in the Agricultural Building, these were in a perfectly sound and prepos-

sessing condition. No one would have hesitated one moment to eat the beefsteaks,

and one might be very glad of the chance at times to have it cooked. This refriger-

ator has been used between San Francisco and New York, aud between Chicago and

New York, where the trip has occupied a week or ten days, and they are now used

on a very large scale, tons upon tons of grapes and pears being sent from San Fran-

cisco by this means. I had a cargo of fish-eggs brought from California to Chicago

in a perfect condition. Another method is the hard frozen process. You use a freez-

ing mixture of salt and ice powdered fine, this mixture producing a temperature of

twenty degrees above zero, which can be kept up just as long as the occasion re-

quires by keeping up the supply of ice and salt.

Q. How big is the refrigerator ?—A. There is no limit to the size that may be used.

They are made of enormous size for the purpose of preservi ng salmon, and in New
York they keep all kinds of fish. I have been in and seen a cord of codfish, a cord of,

salmon, a cord of Spanish mackerel, and other fish piled up just, like cord-wood, dry,

hard, and firm, and retaining its qualities for an indefinite time.

Q. Well, can fish or animals be kept for an unlimited period if frozen in that way f

—

A. You may keep fish or animals hard dried frozen for a thousand years or ten thou*

sand years perfectly well, and be assured there will be no change.
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Q. Have geologists or paleontologists satisfied themselves of that by actual cases

of the preservation of animal substances for a long period ?—A. Yes; we have per-

fectly satisfactory evidence of that. About fifty years ago the carcass of a mammoth,

frozen, was washed out from the gravel of the river Lena, I thiuk, one of the rivers

of Siberia, and was in such perfect preservation that the flesh was served as food for

the dogs of the natives for over sis mouths. Mr. Adams, a St. Petersburg merchant,

came along on a trading expedition, and found it nearly consumed, and bought what

was left of it for the St. Petersburg Academy of Science—the skeleton and some por-

tion of flesh—which were preserved first in salt and afterward in alcohol. Well we
know the period of time that must have elapsed since the mammoth lived in the arc-

tic circle must be very long. We know we can talk with perfect safety of ten thou-

sand years. The geological estimate of it is anywhere from fifty to a hundred thou-

sand years ; we cannot tell. There is no unit of measure ; we know it must have been

some hundreds of thousands, and probably it would have remained in the same" con-

dition as much longer.

Q. Now, to come to a practical question, is this a mere matter of theory or of pos-

sible use ? For instance, could this method be adapted to tbe preservation of bait for

three or four months if necessary ?—A. The only question,, of course, is as to the ex-

pense. There is no question at all that bait of any kind can be kept indefinitely by
that process. I do not think there would be the slightest difficulty iu building a re-

frigerator on any ordinary fishing vessel, cod or halibut, or other fishing vessel, that

should keep with perfect ease all the bait necessary for a long voyage. I have

made some inquiries as to the amount of ice, and I am informed by Mr. Blackford,

of New York, who is one of the largest operators of this mode, that to keep a room

ten feet each way, or a thousand cubic feet, at a temperature of 20° above zero,

would require about 2,000 pounds of ice and two bushels of salt per week. With that

he thinks it could be done without any difficulty. Well, an ordinary vessel would

require about seventy-five barrels of bait—an ordinary trawling-vessel. That would

occupy a bulk something less than 600 feet, so that probably 4i tons of ice a mouth

would keep that fish. And it must be remembered that his estimate was for keeping

fish in midsummer in New York. The fishing-vessels would require a smaller expend-

iture of ice, as these vessels would be surrounded by a colder temperature. A stock

of 10 to 20 tons would in all probability be amply sufficient both to replace the waste

by melting and to preserve the bait.

Q. Have you any doubt that some method like that will be put into immediate and

successful use, if there is sufficient call for it?—A. I have no doubt the experiment

will be tried within a twelvemonth. Another method of preserving is by drying.

Squid, for instance, and clams, and a great many other kinds of bait can be dried

without using any appreciable chemical, and can be readily softened iu water. I no-

ticed lately in a Newfouudlaud paper a paragraph recommending that, in view of the

fact that the squid are found there for a limited period of time, the people should go

into the .industry of drying squid for bait, so that it would always be available for

the purpose of cod-fishing. I think the suggestion is an excellent one, and I have no

doubt it will be carried out.

Q. Now, what is the supply of bait for codfish on the American coast?—x\. Well,

as the codfish eats everything, there is a pretty abundant stock to call upon. Of
course, the bait-fish are abundant, the menhaden and herring. The only bait-fish

that is not found is the caplin. The herring is very abundant on the American coast,

and the alewives enormously abundant. Squid are very abundant of two or three

species, and, of course, clams of various kinds. Then we have one shell-fish that we
possess. It is never used here, although it is very abundant ; but it is almost exclu-

sively the bait for trawling on the coast of Great Britain. This shell-fish is known
as the whelk, or winkle.

Q. Is it a kind of mussel?—A. No; it is a kind of univalve shell [submits speci-

men], and is almost exclusively used for the capture of cod in England on deep-water

trawl-liners. It is not used here at all,
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Q. Why is it not used here ?—A. I don't know except that they have other bait

that they get at more readily, and they have not learned how to use this.

Q. But it is very abundant?—A. Yes; quite as abundant as it is anywhere. This

is a rather small specimen. The advantage of this kiud of bait is that it can be kept

alive for a long time merely by moistening it or keeping it in water, so there is no

question about salting it or using ice or any other application.

By Sir Alexaxder Galt :

Q. Is there any particular locality for that?—A. It is extremely abundant all through

the northern seas. I am a little surprised that I have not seen more of them here.

It is a northern shell. I presume it is very abundant in Newfoundland, and to the

north. At any rate it is in any desired abundance in the Bay of Fundy, but not south

of Cape Cod.

Q. From nil you have learned, have you any doubt that, supposing the fishermen

of the United States were precluded from using any bait except what could be got

upon their own coast, they could obtain a sufficient supply there ?—Ao Well, unless

the American fishery should bo expanded to verjr enormous limits, far in excess of what
it is now, I can't see that there would be any difficulty. I may refer to one bait at

our command, which is an excellent bait—salt liver. Insome parts that is considered

an excellent bait. Of course each part of the world swears by its own particular bait.

While the Cape Cod man swears by menhaden, the Newfoundlander by herring and

caplin, and the Englishman by winkles, the Dutchman swears by salt liver.

Q. We could have that, of course.—A. Yes. Then the roes of cod are good for bait.

Q. What do you say about gurry ? We had a good deal about that in the early part

of this inquiry. Be so good as to tell what opinion you have or what conclusion you

have come to about its use and abuse.—A. It hardly applies to cod any more than to

any other fish cleaned at sea. The gurry is the offal, and that of course may be of

salmon or cod or haddock or mackerel. The practice of throwing overboard gurry is

in many respects reprehensible, because i n the first place it is a very great waste of an-

imal matter. The applicability of this offal to commercial purposes is such that when-

ever it can be had in sufficient quantities it should be utilized. It is so on the coast

of Norway, An enormous number of pounds of fertilizer are made out of the gurry,

and the heads are dried and used for food for dogs and cattle. I i>resume you refer,

however, to the supposed influence of the gurry on the fishing-grounds, more partic-

ularly. Well, in the first place, more of it can be used now. In the process of hard

freezing applied to cod it is brought in more as a fresh fish. But a large proportion

of what is thrown overboard can be utilized. It can all be utilized, and it would be

very proper, I think, to impose some penalty upon the waste of the gurry by throw-

ing it overboard, in favor of securing its preservation and utilization. But of course

the question is as to what influence tho gurry can exercise upon the sea fishery, sup-

posing it to be abundant and to be thrown overboard. I have no practical experi-

ence in regard to that. T know a great many persons testify that it is very objection-

able. Tho reason why I should be inclined to attribute very little importance to the

objection is the readiness with which all such offal is consumed in the sea by the scav-

engers appointed by nature to destroy it. In the northern seas, where codfish are

most abundant and this gurry is in the greatest abundance, the waters abound wT ith

countless numbers of minute crustaceans whose business it is to destroy animal mat-

ter. The so-called sea fleas are so active that if you take a fish the size of a codfish

and put it in a bag of net-work and put it overboard where it will be exposed for a

tide in water of anywhere from five to ten or twenty fathoms, you will find, as a gen-

eral rule, that next day you will have the bones picked clean and a perfect skeleton

without a single particle of flesh. I have had thousands of skeletons (I may say lit-

erally so) of fishes and birds and small quadrupeds prepared for museum purposes by

simply exposing them to the action of the sea fleas. I have put them in bags perfo-

rated with holes and left them at the edge of low tide for a tide or two, and the skel-

eton would be perfectly complete without a bit of meat left,



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 181

Q. Well, these sea scavengers, are they usually at the bottom ?—A. Everywhere,

at the bottom and the top. Then there are the dogfish, the small sharks, catfish,

goosefish, sculpins, and the codfish themselves, a variety of lobsters, and other in-

habitants of the sea, that are at work, always ready and eager to seize anything of

this kind and consume it. Then when the bones are exposed there are the sea-urchins,

that make a specialty of devouring them. Now, I cannot say but that this material,

under certain circumstances, may lodge in the crevices of the rocks and remain there

and become an offense to the surrounding fish, but I rather suspect that the trouble

about the gurry is that it attracts the predatory fish. Where it is thrown overboard

it tolls them from a long distance. The dogfish, the shark, and other fish are attracted

and come to the place where this offal has been throw overboard, and after they have
consumed all that, they turn their attention to the cod and other fish that may be

there and drive them off.

Q. So that even throwing overboard the gurry there is a danger of defeating your

own purpose ?—A. Yes; certainly. That is the hypothesis given as to the supposed

evil effect of throwing overboard the offal in the European waters. It prevents the

fishing there as long as this state of things lasts, but whether there is an actual in-

jury otherwise I cannot say. The general presumption is against the idea that these

substances can have a lodgment for any length of time to produce any offense. It

might do it in fresh water. In the lakes you may have such a condition where those

scavengers are not provided. But it hardly seems to me that it can be in the seas, in

the northern seas especially.

Q. What is the geographical distribution of mackerel?—A. The mackerel is a fish

that has not so northerly a distribution as the cod, and perhaps extends somewhat
further south ; otherwise it is found over, to a very considerable extent, the same
range. It is found as far south as the Azores in European waters, and as far as Spitz-

bergen and Norway to the north. On our southern coast we find it very rarely, and
very few individual specimens have been taken in the vicinity of Charleston. It has

never been taken in the West Indies; never in Bermuda, I believe; but it is found
as far north as the Strait of Belle Isle, and how much further north I cannot say.

The two species (American and European) are believed to be identical, and although
they are constantly within a comparatively small number of leagues of each other,

yet they do not occur all the way across.

Q. What is the 8eason for mackerel ?—A. In America the mackerel season is in

spring, summer, and autumn. In winter they are not found on our coast, and we
don't get them, but we have them on our shores as early as the middle of April and
as late as November.

Q. Now, as to the variation of seasons. What do you say about that?—A. It is

very rarely they appear in the same abundance in two successive years, or, at least,

it is rarely that the sum total of the experience of tho fishermen gives about the same
aggregate. Sometimes they are so scarce that the actual catch of one year will be

much below that of other years, but we cannot say there are any fewer fish actually

in the water. It may be that they take a different line; they may keep in different

waters; they may show themselves less to fishermen ; and may have other modes of

variation ; but we only know by the practical results of fishing that the catch in

some seasons is much greater than in others.

Q. What do you think is known or what do you think is the best conjecture as to

their migrations ?—A. There have been a great many hypotheses on the subject of

the migration of mackerel. At one time mackerel, as was supposed to be the case

with cod and sea-herring, was believed to have an extreme range, that a large school

traversed the coast of America or Europe, and swept over a range of thousands of

miles, making a circuit that occupied one year in its completion. But the evidence

at the present time tends to show that the mackerel comes in on the American coast

as a great army, broadside, and appears within a reasonable length of time, or very

nearly the same time, on all that extent of coast.
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Q. Do you think it strikes Wie coast a little later to tlie north aud a little earlier to

the south?—A. The left wing of the army, as we might call it, strikes the American
coast first, and the right wing strikes the Bay of St. Lawrence last ; but it comes in

with a broad sweep, not moving along the coast but coming in broadside. When the

quickening influence of the spring sun is felt on this great body of fish somewhere
outside, where I cannot say, they start, and the given temperature is reached sooner

at Cape Hatteras than at Bay St. Lawrence; but I do not believe that the fish that

enter the bay always skirt the American coast, nor do I believe that the American
fish go into the bay. They come in a large number of schools, each school represent-

ing a family, that is, they spawn together, and they may have a short lateral move-
ment, and they move a limited number of miles along the coast till they find a satis-

factory spawning-grouud ; but, as a general rule, they aggregate in three large

bodies; one of those bodies is about Block Island and Nantucket shoals, another is

in the Gulf of Maine and Bay of Fundy, and another in Bay St. Lawrence. There

are connections between those three bodies. You find them all along the coast ; there

are a certain number which spawn and are taken all along the coast ; they are caught

in weirs and pounds in spring and fall within one hundred yards of the shore ; but

the mass, as far as I can learn from the testimony presented before the Commission

are aggregated in those three great bodies.

Q. Is anything known about their winter quarters?—A. Nothing definite. We
miss them for several months, from the end of November until March and April, and

we say, we guess, we suggest they go into the Gulf Stream. That they go somewhere

where they can find a temperature that suits them and there they remain, is clear

;

but it is a little remarkable that they never have been seen schooling in the Gulf

Stream, that they never have shown themselves, that no fisherman, mackereler, or

steamboat captain has ever reported, so far as my information goes, a school of mack-

erel in the winter season. If they were free swimmers, one would suppose they would

show themselves under such circumstances. There is a belief very generally enter-

tained among fishermen that they go into the mud and hybernate. That is an hy-

pothesis I have nothing to say against. It seems a little remarkable that so free a

swimmer as the mackerel should go into mud to spend its winter, but there is abun-

dance of analogy for it. Plenty of fish bury themselves in mud in the winter time and

go down two or three feet deep. There are fish that are so ready to bury themselves

in mud you can dig them out of an almost dry patch as you could potatoes. The

European tench, the Australian mud-fish, and dozens of species do that. There is

nothing whatever in the economy of the mackerel or in the economy of fish generally

against this idea, that it is an inhabitant of the mud. And the fishermen believe

chat the scale, which grows over the eyes, according to their account, in winter, is

intended to curb their natural impetuosity and make them more willing to go into

mud and stay there in winter and not be schooling out on the surface of the water.

There are well-authenticated cases of fish being taken from the mud between the

prongs of the jig when spearing for eels. That this has occurred otf the Nova Scotia

coast, in St. Margaret's Bay, and Bras d'Or, Cape Breton, and parts of the Bay of St.

Lawrence, I am assured is not at all doubtful.

Q. Do not fishermen mainly retain the old theory of the northern set of the whole

body ?—A. Very largely, but I think latterly they are changing their views.

By Hon. Mr. Kellogg :

Q. The fish were mackerel that were brought out of the mud ?—A. When after eels

they brought up mackerel out of the mud, in several instances, in January.

By Mr. Dana :

Q. What can you tell the Commission about the period of the spawning of mack-

erel?—A. Mackerelspawn almost immediately after they visit our shores. The ear-

liest fish taken in the weirs and pounds in Vineyard Sound and Buzzard's Bay are

full of ripe spawn, so that when the fish are taken out of the pounds and put into

boats to bring them to shore there are sometimes quarts and pecks of t e spawn in
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the bottom of the boats. It runs oat with the utmost freedom, as it does with any

full-spawning fish. That period - ranges from the middle of May on our coast, and

from June and July in Bay St. Lawrence. Mr. Whiteaves says they spawn in the

Bay of Chalenrs in June. The season extends from the early part of May to the be-

ginning of July.

Q. Where do the mackerel deposit the eggs ?—A. The mackerel, like all sea fish,

with the exception of the herring, the tomcod, and sculpin, has a free floating egg.

The egg is discharged in the water wherever the fish happen to be, inshore or off-

shore, and it floats just under the same condition that the egg of the cod does. It

has a small globule of oil as a buoy, and it floats on the surface or anywhere from

that to halfway down, or perhaps almost to the bottom, depending on the gravity of

the egg and the specific gravity of the water.

Q. Is the mackerel supposed to be able to control the time when it will spawn ?

—

A. When the egg is ripe it has to be discharged, whatever happens. The egg can-

not be retained after it is overripe.

Q. How do the eggs of each mackerel compare in numbers with those of the cod ?

—

A. The average of the mackerel spawn is about 500,000. They are very small, as you

can imagine, for mackerel is not a very large fish. The eggs, when spawned, are

only about one-fiftieth of an inch in diameter, about half the size of that of the cod.

They vary in 3ize, some being smaller and others larger, but they only vary within

moderate limits.

Q. You say they spawned all along the American coast ?—A. I presume they spawn
in some numbers along the entire coast from the shore of Virginia to the coast of

Labrador ; formerly they spawned on the coast of Newfoundland, when mackerel

were caught there, where they were very abundant a great many years ago, and also

off the Bay of Fundy, when mackerel were abundant there.

Q. What is the food of the young mackerel ?—A. The young mackerel, like the

young of most other fish, feed on diatoms and other marine, plants of low origin. They
feed on the eggs of crabs and marine animals, probably on the small eggs of fish

themselves, and as they grow they eat anything small enough to be swallowed.

They don't bite as bluefish do, but they take everything at one mouthful and swallow
it whole.

Q, And what is the food of the adult fish ?—A. The adult fish feed very largely

upon young fish, sand lants and young herring, and probably upon the young of their

own kind. They are cannibals, as all fish are. They feed very largely upon what is

called hay seed or cayenne ; that is a minute kind of shrimp, which is so diminutive

you require a microscope to separate it into its component parts. They feed also on
large shrimps and on the young of large crabs. Its favorito food in summer is what
fishermen have described as all-eyes, that is, young fish which, so far as I can judge,

must be young mackerel, because I do not know any other fish that could be so abun-
dant of that size at that season of the year. It is called all-eyes because its body is

perfectly transparent, and when you see them swimming in the sunlight you can only

see twTo eyes as two small dark specks. That occurs in almost incredible abundance,
covering miles square and furnishing food for an enormous yield offish.

Q. With regard to its bearing upon the locations of mackerel, I will ask whether
there is any particular place where the food of mackerel is to be found, or whether it

is all along the coast where the mackerel come ?—A. The shrimp belongs to a class of
crustaceans which inhabit the high seas everywhere. We took them this year in

great quantities in coming across from Salem to Halifax, at George's, La Have, and
Brown's Banks, and in Halifax Harbor. We take them in Eastport, Salem, and
Portland Harbors, and as far as I am advised by the specialists who are associated

with me, there is no part of the ocean where these small animals are not to be found
in ample abundance, sometimes enormously aggregated and at other times less com-
mon. They are found at all depths of water, from the surface to the bottom. We
take them in our dredge aud in our midway and surface nets. Those and the young
of the large crabs are found under all circumstances and conditions.
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Q. Then we take the common bait, pogies, or meuhaden. They are mackerel bait,

are they not ?—A. Eaten by mackerel ? I do not think they are, unless they eat them
in the winter time. As to the spawning of pogies, we know nothing about it ; we
infer they spawn in winter off the southern coast.

Q. Are not menhaden used as bait for mackerel by fishermen ?—A. The menhaden
itself is taken all through the mackerel season at some part of the American coast.

Q. Is it abundant within your observation ?—A. Yes ; it is almost the most abun-
dant of our fish ; indeed, it is a question which is most abundant, sea herring or men-
haden.

Q. Iu regard to the catching of mackerel as affecting the supply and the probable

diminution or increase of mackerel, what have you to tell the Commission about the

mode of taking mackerel ?—A. The mackerel is taken in a great variety of ways. At
present it is taken by jig hook and by the net iu some form. Formerly it was taken

by means of hooks, as we do for bluefish, sailing backward and forward in a boat

having a number of lines put from the vessel, and taking them when the vessel is

under full speed. That method is still practiced on the coast of Europe, where mack-
erel are still taken in that way. Then it was found that by keeping the vessel com-
paratively motionless and throwing chum or chopped meat overboard mackerel could

be brought up to the vessel, and that proved a much more efficient and' thorough

mode of capture. Nets were introduced, and many mackerel are now taken in gill-

nets. Seines which are hauled to the shore have been introduced at some places on

the coast of Nova Scotia, and a good many mackerel are taken in pounds and weirs,

enormous quantities being taken in sirring and fall on the New England coast in that

way. The purse-seine is perhaps the most efficient and comprehensive method, and

it is used by vessels.

Q. What is the proper depth of a purse-seine?—A. Twenty, twenty-five, or thirty

fathoms deep.

Q. To be successful it has to have that depth?—A. It has to be deep, but it must

be shallower than the water, or it will get entangled aud torn.

Q. Do you know whether it is true that there must be that depth in order that the

mackerel shall not discover it so quickly and escape ?—A. I could not say ; that is a

fisherman's theory, which I know nothing about.

Q. With regard to the preparation of mackerel, what have you to say?—A. Noth-

ing, except that they are used in increasing numbers fresh. The principal consump-

tion inEurope is in fresh fish. The people there do not salt fish, or scarcely at all. They

are put up in Europe, and I believe, to some extent, in Canada in cans ; I do not think

that is done in the United States.

Q. Of course, you have obtained information as to the manner in which the fish can

be used by consumers; you have nothing to do with the mercantile side of the ques-

tion ?—A. No.

Q. You have had it presented to you. Do you find that the demand for fresh fish

of all kinds is increasing ?—A. I know the tendency at the present day is to substi-

tute fresh fish for salt, in view of the improved methods of preparation and preserva-

tion, and the improved means of communication, railroads and steamboats coming to

the shores aud carrying away the fish and distributing it over an extent of thousands

of miles and more in the interior, it bringing a much better price as fresh fish, and

yielding a much better profit to the seller.

Q. Is that trade rapidly increasing ?—A. It is increasing with enormous rapidity.

Every year witnesses a great extension of the methods and increased improvements

in the mode of preparation and the size of the refrigerators and their number.

Q. In regard to herring, what have you to say ?—A. Herring is a fish of wide range.

Though I cannot say it goes farther north than cod—perhaps it does not—it goes

scarcely as far south on the American coast. I have not found any evidence of its being

taken south of Block Island. It is very abundant off Block Island and Narragansett

Bay in winter, but whether it is found farther south I am unable to say ; it is found

as far north as Labrador, and much farther.
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Q, It is found from Block Island to the shores of Labrador in great abundance?

—

A. Yes.

Q. It is pretty fairly distributed all along?—A. Yes; in some localities they are

found in greater abundance at some periods of the year ; but there is no part of the

American coast, from Labrador to Block Island, where they are not found during a

certain number of months.

Q. What are the movements of this fish ?—A. They present migrations not so ex-

tensive and demonstrative as that of mackerel, but more so than those of cod. They
probably move from their ground from time to time in search of food, and generally

have definite places for spawning, to which they resort at different seasons of the

year at each particular coast. While the spawn is deposited, as a general rule, iu cer-

tain localities, it is sometimes a. matter of uncertainty. The destruction of herring

has been less iu America than in Europe, where it has been very marked. There are

extensive regions where formerly the herring business was carried on, from which

they have entirely disappeared, so much so that they import herring from Scotland

and America.

Q. As to the egg of the herring ?—A. The egg is larger than that of the cod, and

is about one-twentieth of an inch in diameter.

Q. What is the number to each fish ?—A. About 30,000.

Q. Do you think they have any particular spawning-ground ?—A. They have defi-

nite localities that are preferred by them. They spawn round the Magdalen Islands

in great abundance, and in the bays of Newfoundland. The most extensive spawning-

ground on the southern coast is round the southern end of Grand Manan, which is

one of the most interesting aud extensive spawning-grounds I know of. But they

spawn also all along the reefs and rocky places of the New England coast as far as

No Man's Land and Block Island.

Q. The yield of herring in New England, is it and can it be made very large ?—A.

I presume as many herring could be taken in New England, iu seasons when they are

able to be taken, as might be called for, if the price of them warranted it.

Q. Herring does not bring much in the market ?—A. I believe not ; they are taken

in both spring and fall, but they are most abundant in the fall.

Q. I should like to put one or two questions to you bearing a good deal on this sub-

ject which the Commission has before it, respecting the kinds of fish which can be

and are used in the United States. Leaving out cod, mackerel, and herring, will you

tell the Commission what has been discovered regarding the kinds of fish that are

used, as a substitute for mackerel—salted fish, I mean ?—A. There is a great variety in

vast abundance of mauy kinds of fish all along the coast of the United States, from

Saint ^ohn's River, Florida, and farther, south, to the Bay of Fundy, and many of

those could be utilized to very great advantage if there was a demand. They are

taken in ves-y large quantities and consumed as fresh fish, but they are not prepared

in large quantities, with the exception of the Southern mullet.

Q. How far north *e mullet found ?—A. It straggles as far as Cape Cod ; it is quite

abundant at some seasons ^n the south side of New England, but not sufficiently so

for marketable purposes, but off the coast of Yirginia and off the Carolinas, and all

the way down to the extremity of Florida, the mullet is in quantities scarcely credi-

ble. They are taken aud sold in great numbers ; many thousands of barrels are put

up, and if there was any sj)eedy call for them they could be furnished. I presume I

am safe in saying that one million barrels of mullet could, be furnished annually from

the south shore of Chesapeake Bay to the south end of Florida, if they were called

for.

Q. How far has the mullet come into the market now ?—A. The mullet does not

come into the Northern market at all, but in North Carolina, South Carolina, and

Georgia it fills the markets at the present time, excluding other kinds of imported

fish. In former years there was a great demand for herring aud mackerel, but the

mullet is supplying the markets because they are sold fresher and supplied at much
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lower price, and they are considered by the Southern people a much superior article

of food.

Q. Is it preferred to mackerel as a salted fish ?—A. The persons familiar with mack-

erel and with mullet from whom I have made inquiries— I never tasted salt mullet

—

give the preference to mullet. It is a fatter, sweeter, and better fish, and of rather

larger size. They grade up to 90 to a barrel of 200 pounds, and go down to three-

quarters of a pound, and as a salt fish the preference is given by all from whom I

have inquired to the mullet.

Q. Do you think the failure of the mackerel market in the Southern and Southwest-

ern States is largely attributable to the introduction of mullet f—A. I cannot say

that, but I imagine it must have a very decided influence.

Q. Can the mullet be caught as easily as mackerel?—A. More easily. It is entirely

a shore fish, and is taken with seines hauled up on the banks by men who have no

capital, but who are able to command a row-boat with which to lay out their seines,

and they sometimes catch 100 barrels a day per man, and sometimes as many as 500

barrels have been taken at a single haul. The capital invested is only the boat, the

seine, perhaps 100 or 200 yards long, the salt necessary for preserving the fish, and

splitting boards and barrels.

Q. Can pounds be used?—A. They have not been used, and I doubt whether they

could be used. Pounds are not available in the sandy regions of the South.

Q. They are taken by seining ?—A. Yes, seines can be used. This work is entirely

prosecuted by natives of the coast, and about two-thirds of the coast population are

employed in the capture of these fish.

Q. Then the business has grown very much ?—A. It has grown very rapidly.

Q. When was i t first known to you as a fish for the market ?—A. I never knew any-

thing about it until 1872.

Q. Then it has been known during only five years ?—A. I cannot say ; it has been

known to me that length of time.

Q. During that time the business has very much increased '.—A. I am so informed

;

I cannot speak personally. All my information of it is from reports made to me in

replies to circulars issued in 1872 and 1873. I have not issued a mullet circular since

that time, when I issued a special circular asking information regarding the mullet.

Q. Then it is your opinion that the mullet has become, to some extent, and will be-

come, an important source of food supply ?—A. It is destined, I suppose, to be a very

formidable rival and competitor of the mackerel. I know in 1872 a single county in

North Carolina put up 70,000 barrels of mullet, a single county of five States covering

the mullet region.

Q. Repeat that statement.—A. I say 70,000 barrels of mullet were packed in Car-

teret County, North Carolina, in 1872—one county in the States of Virginia, North

Carolina, South Carolina, Georgia and Florida, where mullet comes in great abun-

dance during two or three months of the year. It is during the spawning season of the

mullet that it is taken in this quantity, and mullet roes form a special delicacy over

which every Southerner exults. It is a separate business, the roes being smoked and

salted and sold in large quantities.

Q. Perhaps a reason—to get into the region of political economy—why mullet-

fishing was not prosecuted formerly, was that the Southern people were not fishing-

people under the slave system ?—A. They probably had not a proper method of taking

them. They used more casting nets than seines.

Q. State to the Commission what mode of fishing and what kinds of fish are caught

on the south of the New England coast, south of Cape Cod. Is it not a great region

for fish ?—A. The variety of fish taken on the shores south of Cape Cod is very great,

and constitutes a very important element in the food resources of the country. Many

of them are fish of very great value as food, some selling, as high as one dollar per

pound, every pound of that fish that can be brought into market bringing never less

than 60 cents and up to one dollar per pound. Other fish range from 20 cents, 35
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cents, and 40 cents per pound. Others from 20 cents to 25 cents, very few bringing

less than 8 and 10 cents a pound as fresh fish.

Q. What kiuds offish are they which bring the high price of a dollar a pound?—-

A. The pompano, which is the highest-priced fish.

By Sir Alexander Galt :

Q. To what size does it grow ?—A. Three pounds is the maximum. It is more gen-

erally one pound. The pompano brings one dollar per pound when it is freshly

caught. Sometimes when it is brought to New York and kept for a long time the

price may come down. I know one occasion when it was sold at 10 cents a pound
;

but the fish was not marketable and should not have been sold. The next best fish is

Spanish mackerel, a fish of remarkable excellence.

By Mr. Dana :

Q. In New York market at the proper season what does it bring?—A. I dou't sup-

pose it is ever sold under 25 cents per pound, and from that to 40 cents.

Q. Is that a mackerel ?—A. It belongs to the mackerel family, and weighs about

3 pounds. There is the cero, a kind of Spanish mackerel, which goes up to 15 pounds.

Those are all found from Cape Cod to Florida along the entire coast. There is the

scup, which occurs from Florida to Cape Cod in great abundance.

Q. The scup is found in great abundance off the south coast of Massachusetts and

Rhode Island ?—A. Yes. There is also sea bass, which is one of the finest of the Amer-

ican fish, and is worth from 18 cents to 25 cents per pound.

Q. How many pounds do they average in weight?—A. From 1 to 4 pounds; 3

pounds is a large fish.

Q. They are found in abundance on the south coast of New England ?—A. Yes;

very abundant. There is also the kingfish and the bonito, which is a very important

fish.

Q. There is a fish of that character extending from Block Island away down to Cape

Hatteras 1—A. It is one of the same family. It weighs up to 5 pounds. I have seen

five thousand of those fish taken at a single time in a fishing pound at Menemsha
Bight. There is the bluefish, which is tho piece de resistance. There is the squeteague

;

of that fish I have seen 25,000 pounds taken at a haul.

Q. The bluefish is a great fish in the market ?—A. It is the principal fresh fish dur-

ing the summer season on the coast of the United States from Cape Cod to North Car-

olina.

Q. Caught all along the shores ?—A. All along the coast, being most abundant in

the summer season toward Cape Cod, and in winter in North Carolina.

Q. There is a great drift through Vineyard Sound 1—A. There is a numerous catch.

Q. Are not the people on the southern coast of Massachusetts, and on the coast of

Rhode Island, now very much engaged in catching fresh fish ?—A. Very largely, tak-

ing them in pounds and gill-nets, and other modes of capture.

Q. Is this apart of the development of the fresh fish market?—A. Yes. Since blue-

fish has come back to the coast it has constituted an enormous element in the supply

of fresh fish ; it is not the controlling element, but it is the largest single element,

although combining the striped bass, squeteague, mullet, and scup, they considerably

outnumber the bluefish. [Photographs of the fish referred to were exhibited.]

Q. What about tautog ?—A. It is an important fish, but is not in such immense
abundance. While you talk of tautog being caught in thousands of pounds, you talk

of others byhundreds of thousands or by millions.

Q. Pounds are very common on the American coast ?—A. It constitutes the princi-

pal mode of summer fishing from round Cape Cod as far west as Long Island. Nearly

all the fish taken on that coast are caught in the pounds. Tho small tunny is a fish

which of late years has come into notice, and it is believed to have disturbed the

mackerel aud menhaden this year. It was never recorded till I found it in 1871 in

Martha's Vineyard, where it was in enormous numbers. It is a fish weighing about

25 pounds, and it is something like the horse mackerel, but they never grow more than
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25 pounds. Not unfrequently 500 or 1,000 of them are taken iu a single night in one
of the pounds, hut the people make no use of them and consider them valueless

They sell the fish weighing 25 pounds for 25 cents. It is a coarse fish and very dark
meat, hut still it is a food resource when other fish are not taken. These fish are found
in the Mediterranean, where they are very much looked after and bring very good
prices, they being specially salted and put up in oil. The American tunny is undis-

tinguishahle from the European, though efforts have been made to separate them.

Q. The pound-fishing which has come into general use in the southern part of New
England, what is its effect on the supply of iish ?—A. That is a question which I

think will require a longer period of years than we have had for its definite deter-

mination. In 1871 I made my first inquiries into these pounds, and satisfied myself
then that they must have a positive influence upon the abundance of fish, in view of

the concurrent enormous destruction of bluefish. I considered the bluefish was the

greatest ageucy in the destruction of our food-fishes. Its relation to scup and sque-

teague has long been established—that when bluefish are abundant the other fish are

rare, and the moment bluefish diminish the other fish become enormously common.
The squcteague iu 18G2 was unknown as a fish east of the waters of Now Jersey ex-

cept in small numbers, and was not found in Martha's Vineyard or Buzzard's Bay.

Iu 1872, ten years subsequently, so plentiful were they that I know myself of 5,000

fish being taken at a single haul, averaging five pounds each fish. The bluefish then
began to diminish, and from that time were much less abundant than in 1850 or 1860.

Those pounds and the bluefish together I considered j>roduced the decrease in the

abundance of scup, sea bass, and tautog that has been so much complained of. I

urged very strongly, and I still maiutain my view, on the legislatures of Massachu-
setts and Rhode Island the propriety of exercising some sort of restriction upon the

indiscriminate use of this apparatus. I recommend that one day and two nights,

that is, from Saturday night, or, if possible, from Friday night till Monday morning,

should be established as a close time during which those fish should not be taken by
any of those devices, thus giving the fish a chance to get into the spawning-grounds

inshore, thereby securing their perpetuity.

I was quite satisfied in my own mind that unless something of this kind was done

very serious results would happen. Very much to my disgust, I must admit, the next

year, even with all the abundance of those engines, the young scup came in in quan-

tities so great as to exceed anything the oldest fishermen remembered, and thousands

and tens of thousands of barrels of what was called dollar scup were sold. They were

so thick in the pounds and so mixed with the fish that the owners could scarcely pick

out the marketable iish, and consequently had to let large portions of the contents of

the pounds go away. Since then scup has beeu very much more abundant than it

was when I. wrote my book and report.

Q. How do you account for this great increase ?—A. I think those were scup, be-

longing to further south, which took a northern trip to northern waters and estab-

lished themselves there. But I do urge in the most earnest manner the propriety of

some restriction being placed on the pounds.' I have not changed my views, although

the evil has not arrived as I thought it would, aud there are indications of some other

agency; whether it be the diminution of the bluefish which permits the scup to in-

crease or not I cannot say.

Q. Is it true the bluefish is diminishing ?—A. It is not by any means so abundant as

it was, very much to the regret of all people who catch them, either for market or for

sport.

Q. Can you remember the time wheu there was no bluefish on the American coast ?

—

A. I cannot. I know we have the record of the fact, and I know many persons who
can remember it. Bluefish was absent from the American coast for sixty years, during

which time there was not a single bluefish to be found on the coast.

Q. You think the pounds should be dealt with as a matter for regulation and not

for banishment?—A. I don't think the market would be amply supplied without
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them, and I don't think it would be expedient to prohibit them. I think a certain,

amount of regulation, such as I have recommended, would bo a great deal better for

the fish and the fishermen. The disadvantage of the pounds is that they glut the

market at times, so that there is no sale for the fish and fish are wasted, and by the

adoption of a close time not only will it secure proper spawning of the fish, but also

equalize consumption.

Q. There were some matters with regard to herring, in regard to which I did not

ask you fully yesterday. Will you state to the Commission about the spawning-

grounds of herring especially? I do not care for anything outside of the American

coast. — A. The herring spawn along the whole coast of the United States, from

the Bay of Fundy to No Man's Laud, which is a small island between Block Island

and Martha's Vineyard. I have specimens of spawn from almost all the localities be-

tween those two points, aud I am informed they also spawn around Block Island;

but I have never seen auy evidence myself.

Q. But you know as to the fact ?—A. I know it is so from testimony and reports.

Q. Do the eggs of the herring lodge on the bottom ?—A. The herring is almost the

one—is, I think, the only one—of our important sea fish the eggs of which are adher-

ent ; that is to say, when discharged, it falls to the bottom aud adheres to the sea-

weed, gravel, and rock. Generally it is scattered ; but not unfrequently a great part

of the spawn of the fish will be aggregated into a mass of the size of a walnut or

hickory nut, but more generally they are scattered and attached singly or by twos

and threes to sea-weed. I have here specimens of the eggs in the adherent form, some

of which I dragged up at the southern end of Grand Manan.

Q. Are the spawning-grounds extended, along the coast all the way?—A. Yes; all

the way.

Q. And are very numerous ?—A. There is no reason to suppose there is any part of

the coast at which they are wanting. They are specially abuudant about Cutler, in

Maiue, and about some of the islands off Penobscot Bay, about Cape Elizabeth, Ports-

mouth, off Newburyport, and particularly along the edge of the coast from north and

east of the entrance of Massachusetts Bay. They also spawn inside of Cape Cod Bay,

and all along tho south coast of this region to No Man's Land, as I have already men-

tioned. The spawning season is later and later as you go south. On the coast of the

United States the herring spawns on the fall of the temperature, just as the salmon,

cod, and trout do—unlike the shad and mackerel, which spawn at a rising tempera-

ture. The moment the water along our coast gets to a certain degree of temperature,

then the herring is incited to the act of spawning. I might say in completion of this

point that herring spawns in the spring in Bay St. Lawrence and Newfoundland. It

spawns in early summer at Grand Mauan in July, August, and September. It spawns

at the end of September in Eastern Maine, and it spawns in October off Boston, and

does not spawn until November and sometimes December at No Man's Land.

Q. Making a difference of many months?—A. Yes; a difference of from six to eight

months.

Q. Describe the modes by which herring are caught on the coast of the United

States.—A. They are caught principally by weirs, pounds, and gill-nets on our coast.

They are caught with seines largely in Bay St. Lawrence and Newfoundland ; but

the large, full-grown, spawTniug herring are usually taken in gill-nets on or near the

spawning-ground. A very large number are taken on the whole coast of Maine and

in the Bay of Fundy in weirs ; but the great body of these are smaller herring, and

are not used as fresh fish.

Q. How is it with weir-fishing ?—A. The weir-fishing is generally conducted in

Maine, and to some extent inside of Capo Cod to the north. South of Cape Cod they

are more generally taken in pounds, but also in gill-nets.

Q. How are they taken along the Massachusetts coast?—A. They are taken, gen-

erally, in gill-nets m the fall. The regular pounds are usually not down as lata as

the herring season, but in spring large numbers are taken in the pounds.
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Q. How do you feel sure that this statement about spawning on the coast is cor-

rect?—A. By actual capture of the fish in the spawning season, and by dredging up
their eggs from the bottom with apparatus we use for such purposes.

Q. Is herring a very common fish on the United States coast ?—A. It is exceedingly

abundant. It is not utilized at all to the extent of the capacity. The herring is

not a very favorite fish. It is a cheap fish ; and as there are so many better fish on

the coast, it is not very marketable for food. It is sold in great quantities, but at

very low prices, and is used only by the poorer classes of the community. Of course,

it is used for bait; but as fresh fish it is very seldom seen on the tables of the well-

to-do people.

Q. Is it dried and pickled ?—A. They are pickled to some extent. Some are smoked.

A great many are worked up in the form of bloatera, and in this form it is very much
sought after.

Q. You have been at the places where the business is carried on ?—A. I have seen

20 or 30 large boats, of a capacity of perhaps 500 barrels or more, filled with herring,

lying at the wharf at Boston at one time. They are boats probably from 4 to 10

tons.

Q. Market boats?—A. They are open boats, known as herring boats, and the coast

now is lined with the boats with gill-nets catching herring for the fall trade.

Q. Have you anything to say about the predaceous fish, such as the shark and dog-

fish ? Do you think they do a great deal of harm to the food-fish ?—A. They consti-

tute a very important factor in the question of the abundance of fish on our coast.

They destroy enormous weights and quantities of all the useful fish, and in proportion

as they increase in numbers the food-fish diminish, and vice versa. They perform the

same function as bluefish ; they are constantly in the pursuit of other fish and destroy-

ing them.

Q. There is no probability of changing that relation which fish seem to bear to one

another?—A. They all have the relation of attack, defense, pursuit, and flight.

Q. But, notwithstanding that, I suppose they belong to what you call the balance

of nature?—A. The balances of nature are such that it is extremely difficult to say

what will be the effect on the fisheries of destroying or multiplying a particular stock

of fish. The sharks, for instance, are destroying great quantities of food-fish. A new
enterprise has just been started, and will be opened in the course of a few weeks, to

utilize the sharks, porpoises, dogfish, and tunnies. An establishment expects to work

up twelve million pounds annually of those fish, for which heretofore there has not

been a market. They are caught in great quantities on the shores, but not utilized,

and now there is to be a market for them, and the parties offer the same price for

them as they do for menhadeu.

Q. Where is the company started?—A. At Wood's Holl, Mass. TI13 company ex-

pects to keep two or three steamers constantly traversing the coast from Block Island

to Penobscot Bay, or Bay of Fundy, and the company advertises that it will take all

dogfish, sharks, porpoises, blacklish, and other offal that may be offered to it, up to

the amount, I think, of 20 or 25 tons a day. By a new process the oil will be ex-

tracted without heat, leaving the meat entirely free of grease, and, when it is dried,

it will be ground up to make what they call fish flour, or meal which can be used for

fertilizing purposes or food, as you please. The same substance is made from cod in

Norway and is an article of food. It makes a nice form of food, and is used as fish-

cakes and other preparations.

Q. It can be made up like flour ?—A. Yes, and can be mixed up without any diffi-

culty. The effect of the abstraction of twelve million pounds of those predaceous

fish will undoubtedly be very great. Whether, as those fish eat bluefish, it may not

allow bluefish to multiply, and in that way restore the balance again, it is impossible

to say; but if it was to take bluefish also, we would relax very largely the pressure

on eatable fish, and they would necessarily increase.

Q. Is the philosophy of that substantially that when one kind of predaceous fish
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becomes very numerous, and is destroying useful fish, it either disappears in time, or

by what we regard as the regular course of nature and the work of man, that fish

diminishes, or is exterminated, and others take its place?—A. After they have eaten

up everything, they will start out and go somewhere else. Wheuever they have
made their favorite food scarce they go somewhere else. So it is a very serious ques-

tion as to what had better be done, no matter -what promise there may be in regard

to altering the relations willfully and purposely between the different forms of the

animals of the sea. If you take them for food, you allow the consequences to come
as they may, but any question of protecting one kind of fish, or destroying or exter-

minating others, should always be considered with a great deal of care, and from a

great many points of view that do not strike the mind or attention at first thought.

Q. To undertake to regulate the relations of iish beyond shoal water where you can

fish with nets, seines, and pounds, would be impracticable ?—A. It would be very

difficult, indeed, and the effect would probably be very trifling.

Q. You spoke yesterday of the fish of the Southern States, the fisheries of which
in the new order of things are being rather more developed by greater diversity of

industry, and so forth ; can you mention any other fish that are coming into use ?

—

A. There are a great many species, probably not less than fifty, all having a definite

value as an article of food, and all caught and consumed on the coast, or sent in lim-

ited quantities either to the northern markets or to Cuba, that could be taken into

consideration, but perhaps the capture of the fish that takes the rank of fisheries re-

lates more particularly to the mullet, menhaden, striped bass, and bluefish. There

is a very extensive fishery of bluefish on the southern coast. The bluefish, after leav-

ing the northern waters, spends a certain time on the coast of Virginia and North

Carolina, and by the time it gets back there it has attained enormous dimensions,

the fishes being generally from 12 to 15 pounds, at which size they are found only cas-

ually and occasionally on the northern coast. It is not at all an uncommon thing for

one fishery of a single locality to take 3,000 bluefish averaging 12 pounds each fish.

Q. What do you mean by one fishery ?—A. A single station at one particular point,

the fishing being controlled by one mau or firm. An enormous number of bluefish

are sent late in fall and in early winter to the northern markets.

Q. So that, when bluefish leave the New England coast they do not disappear

altogether from the American coast ?—A. Not at all. It disappears some time in Feb-

ruary, and where it goes we cannot tell.

Q. It disappears from the southern coast ?—A. Yes ; a small school of bluefish is

found all the year south to Florida, but the large school of bluefish usually disap-

pears in February, and, indeed, I may say we never see it again. The fish, as they

make their appearance in spring, are smaller fish.

Q. Do they first appear on the south coast of New England ?—A. On first appear-

ing on the coast of Carolina and Virginia, they come in something like the mackerel,

only they have a rather more coastwise travel because they do not spawn on the
northern coast. Probably the big bluefish go out somewhere to spawn, but what be1-

comes of them, whether they spawn themselves out to a condition of nonentity I

cannot say. We do not see them ; they may go to Africa, or the Mauritius, for blue-

fish are found all the world over ; but whether they go to any other portion of the

world from the United States I cannot say.

Q. What have yon to tell the Commission about menhaden at the South ?—A. The
menhaden is a very important fish on the south coast as an article of food. It is caught,

salted, and pickled, and to some extent used in the country. There is quite a large

export of menhaden to the West Indies from the Southern States.

Q. Is it used fresh ?—A. It is salted and pickled ; it is also eaten fresh very largely,

and considered a very capital article of food.

Q. You have eaten it yourself?—A: Yes; it is a sweet fish, quite as good as herring,

but rather more bony; the bones are, however, more adherent to the skeleton. You
can prepare menhaden by maceration, so that the greater part of tho bones will stick
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to the vertebral column inst ead of being loose and lying about the muscular parts
}

as in herrings.

Q. It is also salted in the South ?—A. Yes.

Q. Is there now a large business in menhaden, or is there likely to be ?—A. It is a

business capable of almost any extension for which tliere is a demand. Tbere is no

limit apparently, speaking in reasonable terms, to the number that can be taken, any

more than there is in the North. There is nothing like the same quantity taken in

the Southern as in the Northern waters. It is taken somewhat for the manufacture

of oil, but the business is not fully developed.

Q. What other fish did you mention in the South ?—A. The mullet, menhaden, blue-

fish, and striped bass to some extent, but striped bass is more an estuary fish comiug

into brackish waters, and can scarcely, witji propriety, be mentioned in this connec-

tion.

Q. What have you to say about the drum ?—A. It is a fish that can be taken in al-

most any desired quantity. It is obtained weighing up to 100 to 120 pounds, but it

generally weighs from 10 to 20 pounds. There is the channel bass, which can be also

taken in any desired quantities. It is entirely a sea fish, and is caught in the rapid

channel-ways between the shores and islands on the coast.

Q. Especially, perhaps, in South Carolina?—A. Only stragglers come on the east

ern coast, but it is found in enormous abundance from North Carolina down to the

southern extremity of Florida, and in the Gulf of Mexico.

Q. Can the fish be salted for the market ?—A. I don't think it lias ever been tried;

it is worth almost too much as fresh fish.

Q. Is tbe fish called red snapper there?—A. Yes; it is very abundant on the coast

of Florida. It is a large fish, of a blood-red color, as red as goldfish, and weighs

from 5 to 20 pounds. It is caught in great numbers in the winter season, and taken
alive to Cuba. The Connecticut fishermen, after they have finished their halibut and
cod summer and autumn fishing, go down to Florida, and spend two or three months
catching red snappers and other fish and taking them to Cuba, selling them as fresh

fish, alive. It is taken in tbe wells of vessels, and is sold at very high prices in Ha-
vana. Sometimes, on the return trip, they take a load to New York, and sell them
in that market alive.

Q. In regard to pounds, they must be constructed in muddy ground?—A. In almost

any ground, except sand, because the sand shifts.

Q. To construct a pound, you drive in piles or posts, and then make a straight line

of net-work right up?—A. Yes. [Diagram of a pond exhibited.] The stakes are

driven right down with a pile-driver, and from stake to stake is extended a wall of

netting, which extends down to the bottom and makes a barrier for the fish. They
are held down by a chain. There is also the heart, bowl, and pocket. The fish com-
ing along the coast strike the wall of netting, and very naturally, in endeavoring
to skirt it, they turn seaward and go along till they get into this receptacle either

way. A fish never turns a corner, and when it gets within the netting it swims round
and round, but never goes back again. Then gradually it is led into the inner in-

closure, and the same process goes on ; the fish swim round and round, but never find

their way out back through the openiug. You may leave the pound for a week, and
you will have there all the fish that have come in, except the striped bass, which is

the only fish you cannot cheat in a pound; and you very rarely take them in that

way. Then when they come to haul the pounds, they throw a gate of netting across

"the opening, and in the bowl the netting extends over the bottom and comes up the
side. They gather up the end and haul it over the boat, and gradually concentrate

the fish in a corner, and turn them or throw them over into the permanent pocket,

where the fish are kept until ready for market. Fish are kept there sometimes two
or three weeks or more for a demand in the market ; if there is a glut in the market,
they may keep perhaps 1,000, 2,000, or 3,000 fish in one of these inclosures.

Q. How is the pocket formed ?—A. It is a net-work, fastened down to the bottom
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by a chain, so that it will touch the bottom artel not permit fish to go under it. [Dia-

gram of trap exhibited.] The trap is only used in the waters of Rhode Island, and is

used for scup, tautog, and sea-bass. There are no stakes used to the trap. It is a

rectangular space of netting held at the corners by anchors. The fish go along the

leaders and pass into the receptacle. The trap requires constant watching, or the fish

could go in and out. The moment a school of fish enter, the netting at the end is

raised. They pursue the same mode of emptying, and turn the lish into the pocket,

as with pounds.

Q. The difference is that in the case of pounds, it is not necessary that boats should

be employed to visit them frequently ?—A. In stormy weather you sometimes cannot

get to a pound for a week. In the case of traps they are visited three or four or half

a dozen times a day. When the boats off shore see a school of fish enter the trap, they

follow and take it whether large or small. [Diagram of weir exhibited.] This weir

consists of a small circle of brush or boards, with two wings and a spring. The fish

come into the weir at high tide, and as the water falls they are left in a cavity inside

the weir, and are taken out in dip-nets. There are a dozen or twenty different forms

of constructing weirs.

Q. What is the estimated cost of a pound ?—A. $1,000 will pay for the construction

of a very good pound, including the entire equipment. A pound is managed by from

two to four men, while a trap requires two boats and about seven men.

Q. The trap is more expensive?—A. About the same cost as the pound, because, al-

though it has no stakes, yet it requires to be of very considerable size and needs

anchors. I should presume that the first cost of the two would not be very different.

Q. And what is the cost of a weir?—A. It is a simple thing. The cost merely rep-

resents the lumber and labor.

Q. That is a permanent erection ?—A. Yes ; the others are all taken up ; the traps

are only kept down six weeks in the year; the pounds are down for from two months
to five, and at the end of the season they use an apparatus to pull the stakes out of

the water, and then pack them on shore for next season.

Q. What are the kinds of fish taken in the great lakes ?—A. There is a great variety

of fish taken there, but the most important fish, as a matter of business, are the white-

fish, lake herring, lake trout, wall-eyed pike, muskalonge, sturgeon, and a variety of

others. The most important, however, are whitefish, herring, and trout.

Q. What are the methods of taking them ?—A. They are taken very largely by
pounds, which are constructed on a very large scale, and much more elaborate and ex-

pensive than on the coast. They are taken by gill-nets very largely, and by seines

under certain circumstances. At a certain time of the year, whitefish can be taken

in great quantities in seines, and kept in pounds until ready for market.

Q. Are those built and constructed to a great extent along both the Canadian and
American shores?—A. I presume they are used in Canada, though I cannot say. I

know they are on our own coasts. There is quite a number of these pounds worked
by Canadians on the American coast.

Q. Have you any statistics respecting the lake fishery for the years 1876 and 1877 ?

—

A. I have only partial statistics for 1877. I published the statistics in detail in my
report for 1872, and I am now having statistics for 1877 collected, and will have them
I suppose by the end of the season.

Q. 1872 represents but faintly the present state of things. Can you tell us how it

was in 1872?—A. In 1872 the American production of fish in the great lakes was
32,250,000 pounds. That quantity of fish was taken, but how much more I cannot
say. Those were marketed at Buffalo, Cleveland, Chicago, and many other stations.

Q. Does that include the Canadian catch?—A. I presume there is no Canadian catch

in that amount. Those are the figures as they were obtained by my agents, from the

fishermen and dealers.

Q. You obtained them from the dealers in the large cities ?—A. Yes ; and the fish-

S. Mis. 90 13
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erinen at the grounds. This year I hare had every station on the American side of

the lakes visited and canvassed.

Q. You have steady communication with and reports from the dealers ?—A. I have

reports only when I send specially after them, as I did in 1872 and am doing this year.

Q. How far have you got in your inquiry this year?—A. I have only a partial re-

turn from Chicago.

Q. What does that show ?—A. The total marketing of salted fish in Chicago up to

the middle of Octoher amounted to 100,000 half-barrels, with about 20,000 half-barrels

expected for the rest of the season, or equal to 60,000 barrels of those fish for Chicago

alone for the present year. The corresponding supply of barrels of fish in 1872 was

12,600 in Chicago, so that the Chicago trade has increased from 12,600 in 1872 to 60,000

in 1877, or almost fivefold—4^0. The total catch of fish in the lakes in 1872 was

32,250,000 pounds. If the total catch has increased in the same ratio as that market

has done at Chicago, it will give 156,000,000 pounds of fish taken on the American

side of the lakes for the present year.

Q. That, of course, cannot be a matter of certainty ?—A. No.

Q. What other large central markets for lake fish are there besides Chicago ?—A.

Chicago and Buffalo are the most important. Cleveland takes a large quantity, but

Chicago and Buffalo control the market. Detroit takes the fish to some extent, but

it is not such a convenient shipping point.

Q. Wtiat proportion does that bear to the fish of Canada ?—A. I cannotsay. I may
say, in regard to this point, that on the sanio ratio the total product of the salt fish

from the lakes in tho American market would be 48,546,000 pounds. Of course, those

figures are comparisons, and the estimates may be fallacious. Chicago may have a

larger share of the lake trade iu proportion, or may have a smaller share ; other places

may have crowded on it, or it may have gained on them.

Q. You expect to have full returns?—A. I shall have them probably in the course

of one month. I have not heard from my agent who is visiting all the Canadian sta-

tions and fishing points on the American coasts.

Q. You expect to ascertain the whole catch of the lakes for 1877 ?—A. Yes, with

great precision. I have here an item which may perhaps be interesting in regard to

the price of those fish. The ruling prices offish on the 15th October in Chicago, were

$7.50 per barrel for whitetish, $5.50 for salmon trout, and $3.75 for lake herring.

Those are the prices paid to the captors for the fish by the merchants ; that is, before

they are handled and any profit put upon them.

Q. In regard to tho increase in the consumption of fish, are any as beneficial means
being adopted in Canada to maintain the supply ?—A. Both Canada and the States

bordering on the great lakes have striven very efficiently to prevent what would
otherwise have been a great danger to the supply of an enormous amount of fish.

They are hatching whitefish by artificial means to the extent of a great many mill-

ions annually. The two countries are not co-operating but concurring iu this busi-

ness, and probably this year they may introduce as many as twenty, thirty, or more

millions of young fish into the waters, and that must necessarily have a very im-

portant influence on the maintenance of the fisheries. They have not done anything

yet iu regard to lake herring, but whitefish, which is a much more valuable fish, is

being carefully guarded.

Q. What States of the American Union are engaged in the breeding of whitefish ?

—

A. Ohio, Michigan, and Wisconsin.

Q. What has been the success generally of the fish-breeding system by artificial

means?—A. It is now being practiced to such an extent in Canada and the United

States as to show it is a very efficient mode of preventing the diminution of fish, and

even of increasing the supply. It has passed the region of experiment, and it is a pos-

itive fact as shown by the large appropriations made on both sides of the border for

this purpose. It commands the respect and consideration of men of all parties, and

in our own country, at least, there is no difficulty in getting all appropriations that

can profitably be expended to secure the result.
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Q. It extends not only to the lisli of the great lakes, but to river iish 1—A. To salmon,

shad, striped bass, and alewives.

Q. You find as the result that a much larger proportion of the eggs are turned into

fish than when left to natural exposures and dangers?—A. An ordinary estimate in re-

gard to shad is that under natural spawning 995 out of 1,000 eggs perish without pro-

ducing a young fish able to feed for itself, and that you get five young fish which
reach the stage of ability to feed for themselves ; that is, after their fins are properly

formed, and the fish is three-eighths of an inch in length. They have then passed the

ordinary perils of infancy, and are able to take care of themselves. With artificial

spawning, a fish culturist who could not bring 950 out of 1,000 eggs to that state would
be considered as ignorant of his business, except some unusual circumstance that

could not be controlled should come in to interfere.

Q. Can you tell the Commission how many traps and pounds there are in the southern

part of New England, Connecticut, Rhode Island, and Massachusetts, at Martha's

Vineyard, and all along to Cape Cod?—A. There are 22 traps on the south side of

Cape Cod, in the bays and basins about Chatham ; 9 in Vineyard Sound ; 30 at Buz-
zard's Bay ; 3 at Block Island ; 30 in Narragansett Bay. This year there have been 94

traps and pounds on the southern coast of Rhode Island and Massachusetts, exclusive

of Connecticut. I have not the figures for Connecticut here. This number represents

the traps and pounds from Narragansett Bay to the eastern end of Cape Cod.

Q. Have they been increasing ?—A. Yes; they are very measurably greater in num-
ber than they were when I made my first census.

Q. Can you state the number of men who are employed on those traps ?—A. The
number of men required to man the traps is 436, the traps requiring seven men each,

taking 301.

Q. Your agent would know each of those traps?—A. I have the name of the owner,

and the catch of the greater portion of them.

Q. Can you tell the Commission the catch of those traps and pounds ?—A. I have
here a table of the yield of that number of pounds in 1876.

Q. Give the result.—A. For some of the species the figures are very accurate, and
for others they are estimated to some extent, but this estimate is essentially a. record

of the year, so far as they have reported it themselves, corrected by the personal ob-

servation of one at least of my men, who has taken a standard pound, and meted it

every day himself, and enumerated the catch and the kinds of fish. The total catcli

for 1876 included flounders, tautog, mackerel, Spanish mackerel, pompano, butter-

fish, squeteague, scup, sea-bass, striped bass, bluefish, menhadens, eels, cod, alewives,

and herring. The total catch for the year was 34,274,350 pounds. That is from Nar-

ragansett Bay to the eastern end of Cape Cod, on the south coast of Massachusetts and
Rhode Island only.

Q. Not the western part of Rhode Island ?—A. It includes the whole of Narragan-

sett Bay. It does not include Long Island, where there are a great many pounds, or

the most westerly part of Rhode Island.

Q. Are all these pounds of fish capable of being used, and are used for food ?—A.

There is a large catch of menhaden in that fifteen millions.

Q. How many miles of coast-line does that catch represent ?—A. About 250 miles of

coast-line.

Q. Have you made up a calculation of the ratio of the catch per mile ?—A. I have
the ratio of 137,097 pounds offish to the line or mile.

Q. And to the men?—A. The ratio of the catch is 78,610 to each man. The total

value of the weir catch at the lowest wholesale rate is $S47,900; at the lowest retail

rate, $1,472,438 ; at a mean rate between the two, which perhaps more exactly rep-

resents the value, $1,160,168. That, however, is the catch of that region only with
traps and pounds; there is also a very large catch with hand-lines, gill-nets, and
seines. This is for but 94 weirs and traps. The aggregate catch of the eutire fishery

on the south coast of Rhode Island and Massachusetts is 45,917,750 pounds, of the
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mean value of $1,875,840, which gives a ratio of 133,671 pounds per linear mile, and

equivalent to $7,504 to the linear mile. Tbe yield in the trap and pound fishery is

over 78,610 pounds to the man, of a money value of $2,661, being tbe product of each

man's labor for an average not exceeding four montbs. That sum, to bring it to the

annual amount, will have to be multiplied by three ; each man thus would produce

$8,000 worth a year by this mode of fishing.

Q. You do not mean to say that each man makes that amount?—A. No ; but that

is the ratio of fish to the man. Those pounds are generally owned by at least one of

the men who run them, who sometimes hire what additional assistance they require
;

perhaps, however, in half of the cases the owners manage the pounds and have no

division of profits.

Q. Those statistics were j>repared to show the amount of the fish, including the

fresh fish as well as those salted ?—A. None of these are salted except such of the

salted menhaden as is for food. They do not enter into the returns of pickled fish.

These fresh fish go almost exclusively to New York, very few to Boston.

Q. It seems strange that you should be able to know the amount of fresh fish that

passes into the great city and what is caught every day. What method have, you

adopted to ascertain those facts ?—A. The entire fresh-fish trade of New York is con-

fined to nineteen firms which form the Wholesale Dealers' Association, to whose books

and figures I have had access through and by the assistance of the large wholesale and

retail dealer in New York, Mr. Blackford, who has just taken great interest in my in-

vestigations and is a very hearty coadjutor. He has succeeded in interesting those

dealers, and I have just prepared a series of blanks in which I hope to have the

dealers record all the catches of fish every day and give me the returns.

Q. You have no doubt from your relations with the dealers who control the market

that you know substantially the catch ?—A. I cannot say that I know the maximum
catch on the coast, but I know I have reason to rely upon *he figures of the fish that

is actually marketed and comes into the hands of the wholesale men.

Q. A large amount escapes notice ?—A. Yes ; all the local catch, the catch of fisher-

men which goes for their own benefit and is consumed on the spot ; the catch con-

sumed in seaport towns and villages canuot be included in this enumeration.

Q. Are these caught within the treaty limits ?—A. All those fish which I have men-

tioned are caught east of Cape May.

Q. Northeast ?—A. Yea; and all caught close to the shone, by traps or pounds,

usually within 100 to 300 yards of the shore, or by gill-nets and handdines, used by

men also from the shore.

Q. The whole fishery, with pounds and nets, that goes on from the shore, and with

hook and line for market fish, all comes within the treaty limits ?—A. Yes, of course,

the mullet and winter bluefish are south of the treaty limits ; but all the fish are

practically within the treaty limits.

Q. And in those fisheries the Canadians have the same rights as Americans?—A.

The Canadians have the same rights there as we have. It does not include the fish-

ery, north of Cape Cod Bay and round to Eastport.

Q. Can youmake any comparison of the corresponding ratio per mile, or otherwise,

of the Canadian fisheries?—A. I do not think I could, because I believe the returns of

the Canadian fisheries are not so large as they should be. I do not believe the Cana-

dian returns are in proportion to the actual catch. I therefore think a comparative

statement would be fallacious, and I would rather not make it.

Q. Some Canada tables have been published of the fisheries of 1876, including, per-

haps, cod and herring?—A. Those relate to all the fisheries. This estimate I submit

is for weir-fishing on a limited coast.

Q. The Canadian returns show a total amount of $11,000,000 ?—A. I think the total

estimate of the Canadian fisheries for 1876 is between $11,000,000 and $12,000,000.

Q. If yon put that of the United States at $50,000,000, would that be a low or high es-

timate ?—A. I think we could figure up over $40,000,000 without any difficulty ;
that

is, for all the fisheries.
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Q. Including the lake fisheries ?—A. Including hake, ring, and shell-fish. Our

oyster fisheries are worth $30,000,000 a year.

Q. That is nearly double the entire Canadian return ?—A. Perhaps. There are

$3,000,000 worth of oysters put in cans in Baltimore yearly.

Q. They are all included in the Canadian returns ?—A. I think so. Those indus-

tries with them are not so important as ours. Our off-shore codfish, lake and river

shad, salmon, herring, lobster, crab, oyster, and clam fisheries are included.

Q. Now, with reasonable legislation to limit certain methods of fishing, is there in

your judgment any danger to the existence of the inshore, coast, and lake fisheries ?

—A. I think that the lake fisheries would have been exhausted and greatly destroyed

in a comparatively limited number of years but for the timely warning taken by Can-

ada and the United States and the measures initiated in both countries for increasing

the supply.

Q. You yourself have been very much engaged on the subject of the propagation of

fish ?—A. Not so much in the lakes directly as in the rivers.

Q. You have shipped some of your fish by rail to California ?—A. Yes,

Q. I remember reading an account of one of your large collections for California

being lodged in one ofthe rivers by a bridge breaking down, for which collection the

State has never paid?—A. Yes, a car of live fish which was being sent to California.

Q. In order to get some idea of the manipulation practiced in the breeding establish-

ments, perhaps you will state whether steam machinery is not now. used?—A. That

is a device we have adopted this year for the first time in hatching shad, in which,

instead of depending on the natural current of the river usually employed, we make
the trays filled with spawn move up and down in the water in a continuous alterna-

tion, and in that way hatching millions of eggs where formerly we could only hatch

thousands.

Q. You can state a case showing the result of one year's experiment.—A. We had

eleven millions of shad in Susquehanna River in about three weeks in May and June.

Q. Can you state to the Commission the result of some fish operations at Potomac

River ?—A. The instance to which you refer is that of black bass. The black bass

is not indigenous to the Potomac River, and none were in it. About two years ago

half a dozen adult fish were placed in the river, and it might now be said that the

Potomac, with the exception of St. John's River, Florida, is the most prolific in black

bass of any stream in the United States. Over an extent of one hundred miles, the

fishing for black bass both for market and sport is unrivaled anywhere.

Q. Without claiming too much for our people, are not the ingenuity and industry

of the American people in taking fish for consumption and other uses on the one hand,

and in propagating them on the other, very great and very remarkable ? How is

that?—A. The methods of fish-culture as practiced in the United States, and in

Canada so far as they cover the same ground, are, we think, better than those any-

where in the Old World, and both countries hatch fish by millions where thousands

are considered a large performance in Europe. The United States have a single es-

tablishment in California at which more eggs are obtained than are gathered by all

European hatcheries put together. This year we have taken about six million eggs,

and we have taken as many as eight millions in a year. We have an establishment

now on Columbia River where we expect to hatch twenty millions of eggs. Three

millions of eggs, I may say, in illustration of magnitude, would fill a hay-field cart to

its utmost capacity.

Q. You have an estimate of the combined fishing of the United States for the year

187(5, including the Bank fishing?—A. Yes. This is a table of the product of the

marine fisheries of the United States east of Cape May within the treaty limits. The
total product of the inshore fisheries of that range, the fish taken by boats from the

shore, that taken by seines, by traps, pouuds, &c, amounts to 319,579,950 pounds, of

a mean value of $4,064,484. The total fisheries of the United States, inshore and off-

shore within the limits, amount to 1,045,855,750 pounds, of the value of $13,030,821.
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This is exclusive of any of the Southern fisheries,, exclusive of the lake fishery, of tue

whale, porpoise, and seal fishery, and of the salmon, shad, and herring fishery.

By Sir Alexander Galt :

Q. Does it include the Grand Bank fishery and that at George's ?—A. Yes.

By Mr. Dana:

Q. It is exclusive entirely of the fresh-water fish of the lakes and rivers, shad, her-

ring, and salmon, of the whale and fur-seal, of the oysters, lohsters, and crahs. The

total coast-line on which the fisheries are pursued is 1,112 miles, from Cape May to

Eastport, including the islands. The ratio to the mile is 940,510 pounds, the ratio of

value is $11,718.

Q. Will you state how the returns are ohtained ?—A. The figures in regard to the

herring, cod, and mackerel are ohtained from the reports of the Bureau of Statistics

of the United States for 1876, the other figures are made up from a series of tables for

each kind of fish. I had an estimate prepared of the production of each fishery, and

those figures have been obtained partly from witnesses who have been here to testify,

partly from the books of dealers in Gloucester, Boston, Newburyport, and elsewhere,

partly and very largely from the returns I have gathered through agents I have sent

out, and from circulars I have distributed. I have here an enumeration of all the

different kinds of fish and quantity caught ; it is simply a combined table from a great

many sub-tables.

Q. These tables you will put into the case?—A. The tables were not made up by

me, but under my direction. They are put in by the compiler under an affidavit.

Q. An examination will show they are very much in detail?—A. These tables, like

all those of all nations, excepting, perhaps, those of France, are imperfect, and are

short of the true figures. I have no doubt that a large percentage should be added

to the tables of both nations in the New World. But they are accurate as far as they

go ; if they err, it is in the direction of deficiency, not of excess.

Q. It is so ou both sides ?—A. Yes.

Q. You are allowed a pretty large staff of persons to assist you as writers ?—A. I

have all the clerks aud assistants I require. But a great many of those returns have

been made to circulars I have distributed through the Departments of the Treasury

and Post-Office, and other functionaries.

Q. Iu view of those vast resources of the country, and the supply of sea-fish of all

kinds, the improved and increased methods of catching the fish, do you think there

is any one kind of fish, the entire failure of which would prove a very serious matter,

6uch, for instauce, as the mackerel obtained in the Gulf of St. Lawrence ?—A. I do

not think that the entire failure ofany kind offish would affect the supply; but this

would stimulate the fishermen to renewed efforts regarding some other fish. If all

the mackerel disappeared, their places would be supplied by the Southern mullet,

which are more abundant than the mackerel, and which could be taken in twice the

quantity, if not more. If every mackerel was destroyed the mackerel fishermen

would go down to the Southern coast, and take the mullet and pickle them.

Q. Your last statement applies only to fish caught north of Cape May ?—A. Yes
;

it does not include any Southern fisheries at all, or auy catch of the same fish in

Southern waters, such as the bluefish or the mackerel.

By Mr. Foster :

Q. Is Cape May far north of the treaty line ?—A. It is directly on the treaty line
;

this line cuts off Cape May and runs just at the north point of the coast there.

By Mr. Dana :

Q. So that these tables do not include the opeuing of Delaware Bay ?—A. No ; but

only the fisheries on the coast of New Jersey—the outer coast of New Jersey—and

from that northward.

By Mr. Thomson :

Q. All this evidence which you have given, with reference to the mullet.becoming
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the fish of the future, is mere matter of speculation, is it not ?—A. It is nothing more
than what I judge from the excellence of this fish, the ease with which they are taken,

and the ease with which they are cured, and the extent to which it is practiced as a

local fishery by the people of North Carolina and other Southern States.

Q. Has not that fishery been known for a great many years ?— A. I cannot say. I

have only known it since 1872 and 1873. It probably has been known as a fishery for

some years.

Q. Persons have eaten these mullet twenty or thirty years ago down South ?—A.

Yes.

Q. And it has not progressed at all as food for Northern consumption ?—A. It is not

now used as a food-fish in the North ; but it is a fish which occupies the place of

Northern fish through a large portion of the Southern States.

Q. Do you know from definite personal knowledge of your own whether they would
not rather have there one single salt mackerel than a whole barrel of mullet ?—A-

No, I cannot say anything about that—as to their preference.

Q. I was told thatfthis was the case no longer ago thau this morning by a lady who
has lived there, and I wanted to know what your experience in this respect was.—A.

I must to my shame confess that I have never tasted a salt mullet ; but I propose, as

soon as I go home, to get a barrel of them and I will send some to Halifax for the

Commission. I hope they will make up their minds to try them ; I will do it the very

first thing after I reach home, and I hope you will all try them.

Q. Is it not a fact well known to those who are engaged in. the sea-fisheries that

Southern fish, or, in other words, fish taken in warm waters, are fish that will not

bear transportation to Northern climates?— A. I cannot say anything about that at

all, but I know the only peculiarity about mullet is, that it is a fall and winter fishery.

It is a cold-water fishery. It begins in September and lasts until November and De-

cember.

Q. You say it is a cold-water fishery, but the water is nothing like as cold there as

it is in our waters during the same months ?—A. No ; but the water there is about as

cold in winter—if not then quite as cold—as it is here in the summer time.

Q. Could cod, from your knowledge, live in the waters which are frequented by the

mullet ?—A. No ; neither could the mullet live in the waters which are frequented

by the cod.

Q. Are not the mullet also a fat fish ?—A. Yes ; they are very fat.

Q. Is not this fact also against transportation ?—A. I do not know. I am not

versed in the physics of transportation.

Q. How long ago is it since you first turned your attention to the fisheries at all ?

—

A. I have done so since 1871.

Q. Previous to that time your specialty lay in another direction ?—A. No ; I have

always been interested in fish as a branch of zoology for a great many years. I have

been a specialist in icthyology, and I described, prior to that date, hundreds of new
species.

Q. Speaking about the xiounds established along the New England shore, how
many of them did you say were there ?—A. Ninety-four.

Q. In answer to Mr. Dana you stated that this kind of fishing was open under the

Washington treaty to British fishermen ; do you think that you are quite right in stat-

ing that ?—A. Yes.

Q. Do you think that under this treaty we have a right to set down pounds upon

American soil?—A. You cau, subject to the consent of the owners of the shore—just

the same as with respect to any fishery so prosecuted in the Dominion.

Q. Is it possible for any person to carry on the business of pound fishing, except he

is a resident on the coast ?—A. I see no reason why auy one from Canada could not

go to Long Island Sound or to Vineyard Sound and prosecute this fishery.

Q. Then such a person must reside there?—A. No ; very few of these pounds, and

I think I may say that not one-half of the pound fishing in Buzzard's Bay and Vine-

yard Sound, are prosecuted by citizens of the State<



200 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Q. A man must reside or remain there for the purpose of attending these pounds ?

A. Yes, for two or three mouths in the year.

Q. He must be a resident of the shore for two or three months in order to attend to

these pounds?—A. Certainly; he must be on the ground, as any fishermen must be

when fishing, in his boat.

Q. Practically and really this is a fishery which must be carried on by persons on
the spot ?—A. Of course ; all fisheries must be carried on on the spot ; but they need

not necessarily be carried on by residents of that region or by citizens of the State.

Most of these fisheries in Buzzard's Bay are carried on by people who do not usually

live ou the spot.

Q. At all events, do you seriously state that under the provisions of the Washing-
ton treaty wo have a right to put down pounds on the American shore ?—A. I think

so, with the consent of the owner of the shore.

Q. That is another question.—A. Will you kindly read the clause of the treaty of

Washington in this relation ?

Q. It is as follows :

" It is agreed by the high contracting parties that, in addition to the liberties se-

cured to the United States fishermen by the convention between Great Britain and
the United States, signed at London on the '20th day of October, 1818, of taking, cur-

ing, and drying fish on certain coasts of the British North American colonies therein

defined, the inhabitants of the United States shall have, in common with the subjects

of Her Britannic Majesty, the liberty for the term of years mentioned in Article XXXIII
of this treaty, to take fish of every kind, except shell-fish, on the sea-coasts and
shores, and in the bays, harbors, and creeks of the provinces of Quebec, Nova Scotia,

and New Brunswick, and the colony of Prince Edward Island, and of the several

islands thereunto adjacent, without being restricted to any distance from the shore,

with permission to land upon the said coasts and shores and islands, and also upon

the Magdalen Islands, for the purpose of drying their nets and curing their fish."

A. Yes; I do not understand that any mode of fishing is prohibited under this

treaty, unless it is so mentioned in express terms, as is the case with shad, salmon,

and shell-fish. I do not understand that any mode of fishing is prohibited to the citi-

zens of the opposite nation, except what conflicts with the local law of the country.

Q. Can these pounds be put down without lauding to make preparations for that

purpose ?—A. Yes
;
perfectly well. It is not absolutely necessary to go on shore at

all to do it; indeed I know of a great many pounds which do not touch the shore,

but which are started 20, 30, or 50 yards from the shore.

Q. Do you seriously contend that there are territorial rights given us under the

Washington treaty, because you recollect that the putting down of poles in the soil is

a territorial right ?—A. Yes.

Q. Do I seriously understand you to contend that, under this treaty, rights are

given either to the Americans on the one side or to the British ou the other, as to do-

ing anything on the shores of either country except landing to cure fish and dry

nets f—A. I understand that if you wish to start a pound in Buzzard's Bay, you could

go to Naushon Island, owned by John M. Forbes, an eminent citizen of the United

States, and with his permission you can do so ; and that you require no permission in

this regard either from the State of Massachusetts or the Government of the United

States; he has precisely the same right to give authority to put down a pound, I

think, as has Ashby, who was a witness here and a native of Connecticut.

Q. That is to say that Mr. Forbes, who owns the land, could allow mo to go and

put down a pound there ?—A. There is not the slightest question about it.

Q. Could he not do that before this treaty was ratified ?—A. I do not know whether

he could do so or not ; I cannot say anything about that ; that is a legal question.

Q. He could have given me that right previous to the treaty just as well as since ?

—A. I do not know what exact right the treaty may give in this relation ; but that

js no reason why this might nqt be done. I consider that this fishery is now perfectly

open to Canadians.
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Q. Has uot the mode in which the rivers oil the coast of Maine have heen treated

for a number of years back depleted the waters on that coast or on the New England
coast of cod, for instance, which you say was once one of the most important fish

found there ?—A. The destruction of river fish, in my opinion, has had more to do
with the diminution of inshore fisb, such as cod and haddock

Q. And mackerel, too?—A. No, not mackerel; this has nothing to do with them.
Mackerel cannot be considered in that connection, because they do not depend on the

fish of those rivers for food ; but I think that such destruction has more than any-

thing else to do with the decrease of these fish I have mentioned, inshore ; and the

result of the measures which are now being taken by the States of Maine and Massa-

chusetts, in restoring the river fisheries, will bring back the original historical abun-
dauce of the sea-fish inshore.

Q. What this will do is as yet in the womb of the future ; but at present are not

those fisheries depleted ?—A. The boat-fisheries for cod and haddock are now much in-

ferior in yield on most parts of that coast to what was the case 50 or 100 years ago.

Q. You now allude to the coast fisheries within the three-mile limit?—A. Yes ; the

fisheries carried on in open boats, which go out as far as a man can comfortably go in

a day and come back again.

Q. Do you wish the Commission to understand that this system of treating the

rivers has destroyed the food of sea-fish, and therefore that the bait or food is not

there to induce the cod to come inshore, but that this has had no effect on the fish

outside of the three-mile limit?—A. I cannot say how far out the effect extends, be-

cause some distance outside of the limits there are other fishes, such as herring and
mackerel, and food of various kinds which they can get at.

Q. Is it possible that the inshore fisheries can be either destroyed or very con-

siderably depleted within the three-mile limit and yet leave the fisheries just outside

of this limit as good as ever ?—A. I think so.

Q. And undiminished ?—A. I think so, for the very reason that these fish naturally

keep off from the shore. They are off-shore fish, and we find them largely inshore at

certain seasons of the year because they then follow the fish that are coming inshore;

and if you had an cuormous number of shad and alewives and salmon, and especially

of alewives and shad inshore, that involves their pursuit by an enormous number of

predatory fish, such as cod and haddock and pollock, just exactly as the same fish fol-

low the herring and caplin on the coasts of the Dominion and Newfoundland.

Q. Then I understand you to mean that, although the food which these fishes prey

upon may be destroyed by reason of the depletion of the rivers, this will only affect

the fishing within three miles of the shore and have no effect on the fishing beyond
this limit ?—A. I cannot say how far it will have effect.

Q. Will this effect stop short of the three-mile limit?—A. I think there are a great

many concurrent agencies which affect the fish supply at different seasons on the dif-

ferent parts of the coast, and that while the inshore fishing of herring and shad, or

other incoming fish, regulates that to some extent, it does not cover the whole ground.

Q. I want a direct answer: Are you able to state that the destruction of bait, by
reason of the bad treatment of these rivers, only affects the fishing along the coast to

the extent of three miles from it ?—A. I cannot say that ; I cannot say how far such
effect extends, and nobody can do so.

Q. It is reasonable to suppose that it extends for a considerable distance farther

than three miles from the coast?—A. That I cannot say.

Q. Would this not more likely drive the fish to other coasts where the rivers are

not so treated ?—A. Fish certainly have to go where they can get food, and if they
cannot procure it on one spot they have to go to some other spot for it.

Q. Is it not probable that they will go where the rivers are not so badly treated ?—
A. This depends on how far cod and haddock will migrate, under any circumstances.

If they leave the shore, but can find an ample supply of food on George's Bank or on
Nantucket Shoals, they will probably stay there.
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Q. Do cod migrate at all? Is this known for a certainty to be the case ?—A. It is

not certain that they have such migrations as we ascribe to the bluefish and mack-

erel ; whether they traverse a mile of sea-bottom in search of food, or whether they go

100 miles for it, under any circumstances, I cannot say.

Q. I understood you to say yesterday that you could not trace their migrations at

all ?—A. No, I cannot.

Q. And do you not pretend to say that they do migrate ? I rather understood you to

say also that mackerel do not migrate ?—A. They migrate, but they do not sweep

along the coast—at least I do not think they do so, as was formerly supposed, for

very many miles ; but rather come direct from their winter grounds inshore.

Q. I understood you to say your theoi-y at present was that there was a vast body

of mackerel which, forming one wing of their army, passed along the American

coast ; and that another wing directed their course into the gulf?—A. Yes.

Q. I see that in the answer of the United States, page 10, the following language

is used

:

" The migration of mackerel in the spring begins ou the Atlantic coast from a point

as far south as Cape Hatteras. The first-comers reach Provincetown, Mass., about

May 10. Here they begin to scatter, and they are found during the entire season along

the New England coast.

" Whatever may be the theories of others on the subject," says Professor Baird

"the American mackerel-fisher knows perfectly well that in spring, about May, he

will find the schools of mackerel off Cape Hatteras, and that he can follow them

northward, day by day, as they move in countless myriads on to the coast of Maine,

of Nova Scotia, and into the Gulf of St. Lawrence. They may be occasionally lost

sight of by their sinking below the surface ; but they are sure to present them-

selves, shortly after, to those who look for them farther north and east."

Do you now adhere to that statement?—A. I think that was not the most philo-

sophical expression on that subject. My views in regard to the proper theory con-

cerning mackerel have been modified since then, to the extent I have alleged.

Q. In fact, if I correctly understood you yesterday, you rather inclined to the theory

which has been started here, that mackerel are not a migratory fish at all, but hiber-

nate in the mud ?—A. I cannot precisely say ; but the evidence is quite strong in favor

of hibernation of some kind, though I do not consider the case proven in this respect;

at the same time I do not consider it philosophical to refuse to countenance its possi-

bility.

Q. Will you tell me how, if possible, it could be otherwise, if it is true that the

mackerel have, in the spring, scales over their eyes, as has been described by wit-

nesses here, and, as I understand, you admit?—A. I cannot say that this is the case
;

I have never seen it.

Q. If these scales are on their eyes they could not possibly do otherwise than hiber-

nate 1—A. I cannot say that ; I am not a mackerel, and I could not tell what they do

or what they do not do.

Q. Is it certain that any fish, that you are aware of, hibernate in the mud ?—A.
That is not certain, but it is believed to be the case.

Q. Do you know of any fish which certainly does hibernate ?—A. The eel does.

Q. Is its eyes nrotected against the mud by scales?—A. This is not the case so far

as I know. It has not been noted or reported.

Q. How has it become a theory if it has never been noted ? Is it the want of ex-

perience with reference to mackerel that you do not know whether scales are found

over its eyes or not ?—A. I have never caught mackerel in the critical period of the

year when they are said to have scales over their eyes ; but a specimen which I have

preserved in alcohol did have scales over its eyes, though the action of the alcohol on

the cornea of the eye always tends to make it opaque and destroys its transparency.

Q. Is there any period of the year when mackerel must be prevented frcm seeing,

as far as you can judge from the specimen which you possess ?—A. No ; I cannot say

that.
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Q. What are these scales for ?—A. I cannot say. The theory of the fishermen, how-

ever, is that it is to curb the roving habits of the mackerel, and make it more ready

to stay in the mud ; and that otherwise they would not want to stay there ; that is

the hypothesis of the fishermen, and I give it for what it is worth.

Q. You do not assent to it?—A. No ; it is not proven to be true.

Q. And it is not disproven ?—A. All that is proven in this respect is, that in winter

we do not see the mackerel ; they do not then school on the surface, nor do they go

to the West Indies, or to Bermuda, or to Florida ; nor do they then appear on the

surface anywhere as far as the testimony has gone.

Q. With reference to the inshore fisheries in the State of Maine, and in the States

of New England, generally, are they depleted or not ?—A. The boat-fisheries there

are not what they were fifty or one hundred years ago ; that, I think, I am perfectly

safe in saying ; but whether there has been any decrease in them during the past few
years I cannot say.

Q. I now quote from your own report, part second, for the years 1872 and 1873, page

xi ; it is headed " Conclusions as to decrease of cod-fisheries on the New England
Coast," and it states :

" Of all the various fisheries formerly prosecuted directly off the coast of New Eng-
land, north of Cape Cod, the depreciation in that of the cod appears to be of the

greatest economical importance. Formerly the waters abounded in this fish to such

an extent that a large supply could be taken throughout almost the entire year along

the banks, especially in the vicinity of the mouths of the large rivers. At that time

the tidal streams were almost choked up with the alewives, shad, and salmon that

were struggling for entrance in the spring, and which filled the adjacent waters
throughout a great part of the year.

" As is well known, the erection of impassable dams across the streams, by prevent-

ing the ascent of the species just mentioned to their spawning-grounds, produced a
very great diminution, and almost the extermination, of their numbers, so that

whereas in former years a large trade could be carried ou during the proper season,

now nothing would be gained by the effort."

On page xii you say this

:

" It would, therefore, appear that while the river-fisheries have been depreciated

or destroyed by means of dams or by exhaustive fishing, the codfish have disappeared

in equal ratio. This is not, however, for the same reason, as they are taken only

with the line, at a rate more than compensated by the natural fecundity of the fish.

I am well satisfied, however, that there is a relation of cause and effect between the

present and past condition of the two series of fish ; and in this I am supported by
the opinion of Capt. U. S. Treat, of Eastport, by whom, indeed, the idea was first

suggested to me. Captain Treat is a successful fisherman, and dealer in fish on a very

lai'ge scale, and at the same time a gentleman of very great intelligence and knowl-
edge of the many details connected with the natural history of our coast-fishes, and
in this respect worthily representing Captain Atwood, of Provincetowu. It is to Cap-
tain Treat that we owe many experiments ou the reproduction of alewives in ponds,

and tho possibility of keeping salmon in fresh waters for a period of years. The gen-

eral conclusions which have been reached, as the result of repeated conversations

with Captain Treat and other fishermen on the coast, incline me to believe that the

reduction in the cod and other fisheries, so as to become practically a failure, is due
to the decrease off our coast in the quantity, primarily, of alewives, and secondarily

of shad and salmon, more than to any other cause.

" It is well known to the old residents of Eastport that from thirty to fifty years

ago cod could be taken in abundance in Passamaquoddy Bay and off Eastport, where
only stragglers are now to be caught. The same is the case at the mouth of the Pe-
nobscot River and at other points along the coast, where once the fish came close in

to the shore, and were readily captured with the hook throughout the greater part
of the year."

A. Yet*
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Q. Do you dissent dow from that opinion?—A. No; I used that as au impressive

lesson to the State legislature to induce them to pass the measures necessary to re-

store these river fisheries, which they are now doing very rapidly.

Q. Where is Capt. U. S. Treat, of Eastport, now ?—A. In Japan, teachiug the Jap-

anese how to catch and cure fish.

Q. On page xiv of this report you say :

" Whatever may be the importance of increasing the supply of salmon, it is trifling

compared with the restoration of our exhausted cod-fisheries ; aud should these be

brought back to their original condition, we shall find within a short time an in-

crease of wealth on our shores, the amount of which it would be difficult to calculate.

Not only would the general prosperity of the adjacent States be enhanced, but in the

increased number of vessels built, in the large number of men induced to devote

themselves to maritime pursuits, and in the general stimulus to everything connected

with the business of the sea-faring profession, we should be recovering, in a great

measure, from that loss which has been the source of so much lamentation to political

economists and well-wishers of the country."

That you still adhere to ?—A. Certainly. I made that report as impressive as I

could in order to produce the effect desired, which was to cause the legislature to pass

a law in this regard, and it has had that effect. They have passed such laws, and I

hope that this evil will be remedied in a reasonable number of years.

Q. It is not remedied yet?—A. No.

Q. It takes a number of years to do that ?—A. I can give an instance where it has

had such effect, if you like to have it. Iu Massachusetts the most has been done for

the restoration of alewives and shad in the Merrimac River ; and the shore fisheries

there have now increased in a very marked degree. At the present time it is per-

fectly possible for a man to go out in a boat from the city of Newburyport and catch

1,000 pounds of codfish and bring them back the same night. This is the only river

in Massachusetts in which very great efforts have been made to restore these river

fisheries ; and it is now possible to capture these fish in much greater quantities

than was the case ten years ago ; and this I ascribe to the action of the State govern-

ment with regard to the restoration of river fish.

Q. How many pounds did you mention ?—A. 4,000.

Q. Caught by a single man ?—A. Two men will do it ; a man with a trawl and an

assistant will go out iu an open boat in the morning from the city of Newburyport

and come back at night, or go out at night aud return in the morning, and in the

mean time take 4,000 pounds of cod. That is the only point along there at which, at

that distance from the shore, I know that it is possible to catch cod iu such numbers.

Q. Must not a great lapse of time, or at least a very considerable lapse of time, oc-

cur before the fisheries destroyed, as you have here described, can be restored by the

process you speak of?—A. I think that this depends on the amount of time necessary

for the restoration of the fish, which run out to sea from the rivers. I think that if

this year there are no such fish as alewives, &c, to run into these rivers, and that if

next year a great army was to so run in, concurrent with that army, au army of cod

and other fish would be there to prey upon them.

Q. I see that in your Report for 1872 and 1873, referring to the lake fish, you say on

page Ixxxi

:

" The restoration of food-fishes to localities originally tenanted by them, or their

transfer to new waters, is, however, a question of time; and in the immense extent

of our river aud lake systems, many years must necessarily elapse before the work

can be accomplished."

A. That is a great number of years, certainly ; but that does not so much refer to

any particular river as to the aggregate rivers aud lakes scattered over the whole body

of the United States.

Q. You say here that " many years must necessarily elapse" f—A. Certainly.

Q. When did you commence this work ?—A. The actual process of artificial propa-

gation began, under my direction, iu 1872.
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Q. Do you refer to any term of years ? I suppose that you mean a period of 10, 12

or 14 years.—A. It might be more. The time of course depends on the expenditure

involved.and the concurrence ofsuitable legislation to protect the fish, and many other

points.

Q. How many fish-breeding establishments have you in the States ?—A. Nearly

every State in the Union has now a series of fish commissioners, whose business it is

to propagate fish within their borders.

Q. There is only one in each State ?—A. There is one State establishment ; and a

certain number of private establishments in each, founded for the purpose of gain.

Q. Do you know how many there are in Canada?—A. I know there are a great

many. Canada is doing most admirably in this respect.

Q. And very much more in proportion than the United States ?—A. No ; I think

not. I think by far less in proportion.

Q. In proportion ?—A. Yes.

Q. To population?—A. I do not say according to population. I shall qualify that

statement by saying that what is done in Canada is done on a much less scale of mag-
nitude than is the case in the United States. I mean that the aggregate of artificial

propagation in the United States is much greater than the aggregate in Canada ; but

I would not take a ratio. I think that both Canada and the United States are doing

as much as they can in this regard, in the time that has been allowed for the purpose.

Q. I suppose that Canada is doing a very large work in this connection ?—A. She
is doing most admirably—yes.

Q. She is expending large sums of money on it ?—A. Certainly. She is doing most

admirably. I am very happy to say that Canada and the United States are working

concurrently in a great many directions in the line of artificial fish-culture.

Q. Do you know the Canadian establishment on Detroit River ?—A. Yes.

Q. Is it doing a large business?—A. I don't know what it is doing this year ; but

last year I understand that it did a very large business.

Q. It then hatched 10,000,000 eggs?—A. Yes, very likely.

Q. You say that cod cannot live except in cold water ?—A. The cod is an inhabit-

ant of the colder waters.

Q. Are you aware whether or not the Gulf Stream during the summer mouths
swings in at all more toward the American coast ?—A. It does.

Q. For howmany miles ?—A. I cannot say.

Q. Would that have any effect in driving the cod away from the American shores ?

—A. No ; not the slightest.

Q. You think not?—A. Yes; it has not the slightest effect on them. If you go

down to a certain depth in the ocean, in the tropics or anywh ere else, you will find

the water cold enough for cod ; and there is nothing to prevent the cod being as

abundant in tropical waters—say off Brazil or the West Indies—as anywhere else;

as far as temperature is concerned, it is cold enough therefor them at a certain depth.

Q. Have they ever been caught there ?—A. Not that I know of; but the water

there is cold enough for them.

Q. Is it not very venturesome to state that there is nothing to prevent them staying

there?—A. They may be there, but they have not been caught there. Nobody has

fished at those great depths, for you have got to go down from (»,000 to 15,000 and
20,000 feet to find that temperature in tropical seas.

Q. Have you the slightest idea as to what sort of animals reside down there ?—A.

Yes. We have a very good knowledge of such species as can bo taken up by the

trawling line and dredge from those depths; and we know that an ample supply of

food suitable for cod is to be found there.

Q. Has any beam-trawl or dredge ever taken cod in those regions ?—A. No
; you do

not catch cod with small trawls any more than you can so catch whales.

By Sir Alexander Galt :

Q. Would not the temperature in those waters interfere with the spawn of the
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cod, as this spawn floats ?—A. I thiuk that the water there might be too warm for the

development of codfish eggs in the abstract ; but the effect would be to make them

hatch out more rapidly than would be the case in cold water. Of course it is a very

serious question to decide whether, with the present constitution of the cod, its eggs

would develop in warm water, though whether it might not evolute and develop into

a warm-water cod I do not know.

By Mr. Thomson :

Q. On page lx of your Report fbr 1872 aud 1873, you use the following language :

"It is in another still more important connection that we should consider the ale-

wife. It is well known that within the last thirty or forty years the fisheries of cod,

haddock, and hake along our coasts have measurably diminished, and in some places

ceased entirely. Enough may be taken for local consumption, but localities which

formerly furnished the material for au extensive commerce in dried fish have been en-

tirely abandoned. Various causes have been assigned for this condition of things,

and, among others, the alleged diminution of the sea-herring. After a careful con-

sideration of the subject, however, I am strongly inclined to believe that it is due to

the diminution, and, in many instances, to the extermination of the alewives. As

already remarked, before the construction of dams in the tidal rivers the alewife was

found in incredible numbers along our coast, probably remaining uot far from shore,

excepting when moving up into the fresh water, and, at any rate, spending a consid-

able interval off the mouths of the rivers either at the time of their j ourney upward

or on their return. The young, too, after returning from the ocean, usually swarmed

in the same localities, aud thus furnished for the larger species a bait such as is not

supplied at present by any other fish, the sea-herring not excepted. We know that

the alewife is particularly attractive as a bait to other fishes, especially for cod and

mackerel."

A. Do I say mackerel?

q_ Yes.—A. That is an inadvertence. I do not think that the alewife is a bait for

mackerel.

Q . You say :

" We know that the alewife is particularly attractive as a bait to other fishes, es-

pecially for cod and mackerel."

A. Well, I should not have said that.

Q. The alewives are the same as the fish we call gaspereaux in New Brunswick ?—

A. Yes.

Q. You further say :

"Alewives enter the streams on the south coast of New England before the arrival

of the bluefish ; but the latter devote themselves with great assiduity to the capture

of the young as they come out from their breeding-ponds. The outlet of an alewife

pond is always a capital place for the bluefish, and as they come very near the shore

in such localities, they can be caught there with the line by what is called ' heaving

and hauling,' or throwing a squid from tho shore, aud hauling it in with the utmost

rapidity.

"The coincidence, at least, in the erection of the dams, and the enormous diminu-

tion in the number of the alewives, and the decadence of the inshore cod-fishery, is

certainly very remarkable. It is probable, also, {hat the mackerel fisheries have suf-

fered in the same way, as these fish find in the young menhaden and alewives an at-

tractive bait."
*

You see you say that twice.—A. That is an inadvertence.

Q. You say :

"It is probable also that the mackerel fisheries have suffered in the same way, as

these fish find in the young menhaden aud alewives an attractive bait." '

A. This is the case on the northern coast probably.

Q. It is hardly an inadvertence?—A. It is an inadvertence. It is a conclusion that

is not justified by the fact.
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Q. Then you dissent from that opinion now ?—A. Yes ; I do not consider that it has

a bearing on the mackerel question.

Q. All that goes to show that all these speculative opinions are entitled to little

weight
;
you see that you have changed your opinion in this respect ?—A. Certainly;

as the data vary the conclusions also vary.

Q. I suppose you will admit that there is not the slightest reason why within the

next three years yon may not have come hack to the same opinion which you now repu-

diate, orhave then formed opinions totally diiferent from those which you now express

before the Commissiou ?—A. I cannot say; that will depend entirely on the facts as

they come.

Q. After all, this is all the purest theory ?—A. It is an hypothesis ; it is not a

theory.

Q. Well, it is an hypothesis?—A. It is not a theory until it is absolutely certified

by the facts.

Q. Then, of course, an hypothesis is more vague than a theory. You gave in amass
of figures just now, which you state were made up by your assistant, based upou in-

formation which you have got from some of the witnesses here, in answer to ques-

tions put them, and what not—have I understood you rightly ?—A. Partly.

Q. And your assistant has verified them by his affidavit—have I understood you
rightly?—A. Yes ; they are verified by the affidavit of the assistant who made them
up.

% Q. What sort of an affidavit is it ? Does he state that these figures are correct, or

simply that they are there ?—A. He certifies that he has compiled them and what

they represent.

Q. Iu point of fact you cannot yourself swear that this statement is correct ?—A. I

cannot swear that ; but it is made up from the statistics of the Fishery Commission

and investigations.

Q. Even to that I do not think you can swear ?— A. No more than Mr. Whitcher or

Mr. Smith can swear to the correctness of Canadian statistics.

Q. You directed it to be made up by one of your assistants ?—A. Yes.

Q. And you do not know whether it has been made up correctly or not?—A. No
more than any man can swear to the accuracy of his assistant's work.

Q. As a fact, you have no personal knowledge as to its correctness ?—A. Certainly

not.

Q. You directed it to be done ?—A. Precisely ; it stands on the same footing asany

table made up by a clerk.

Q. Did you directly take iuto consideration statements made by witnesses here ?

—

A. I have very largely taken iuto consideration inquiries made by Mr. Goode, my as-

sistant, of witnesses here, according to the same definite plan which I have adopted

elsewhere.

Q. Inasmuch as we have not the results of whatthese'inquiries were, and since the

Commissioners have not them before them, none of these inquiries which you made,
and none of the information which you thus obtained, are before us, the papers being

locked up in your desk.—A. They are in the archives of the Fishery Commission.

Q. Then we have no means of testing the accuracy of those figures ?—A. No ; not

the slightest. They are there for what they are worth. 1 present them with the

affidavit which was made by my assistant.

Q. You admit that you have not furnished us with auyjneans of attesting their ac-

curacy ?—A. You must take them for what they are worth. They are of the same
value as any table published by the Fishery Department of Canada or the United

States or anywhere else.

Q. If I rightly understood your answer to Mr. Dana yesterday, you rather think

that the throwing over of offal amounts to nothing ?—A. No ; I do not think that it

does amount to anything.
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Q. I thought you gave a rather interesting description of sea-fleas.—A. I merely

say that it is a question whether it is or was injurious to the food of fishes on the

coast, as has heen maintained. It is a question as to which we have no definite proof

that it injures the fishes ; and I am inclined to believe that it has more of a local and

immediate effect on the fish than it does injury to the fish.

Q. Would it not necessarily injure the spawn in its neighborhood ?—A. No.

Q. You think not ?—A. No.

Q. Not if thrown over on the top of spawn ?—A. No ; you might throw it over all

day long and try to injure a load of floating spawn and you could not do it. Nobody
has ever suggested that gurry affects the spawn. By spawn I suppose you mean
eggs?

Q. Yes.—A. No ; nothing of the kind is to be thought of.

Q. You quoted yesterday Mr. Whiteaves's report. He says on page 11

:

" In case Americans are allowed to fish in Canadian waters, the custom (said to be

practiced by them) of splitting the fish caught at sea, and throwing the offal over,

board, on the fishing-ground, should not be permitted."

A. I do not think that I quoted Mr. Whiteaves on that point, but with regard to the

spawning-time of mackerel in the bay.

Q. In your report of 1872 and 1873 Mr. Milner is your assistant ?—A. Yes.

Q. On page 19 I find this language used :

" Throwing offal on the fishing-grounds.—It is the uniform testimony of all fisher-

men that* throwing offal or dear! fish in the vicinity of the fishing-grounds is often-*

sive to the whitefish, and drives him away. The whitefish is peculiarly cleanly

in its instincts, and has an aversion for muddy or foul water of any description. Most

fishermen regard their own interest sufficiently to be careful in this particular, while

many careless and shiftless men injure themselves and others by dumping offal and

dead fish auywhere in the lake where they find it convenient, reducing the catch in

the vicinity for several months."

A. Yes.

Q. It is also stated

:

" Unsalable fishes are generally thrown overboard in the vicinity of the nets."

You do not dissent from that opinion ?—A. No ; not at all. The cases, however, are

totally different. There are no scavengers in fresh water as there are in the sea; there

are no sea-fleas, or sculpin, or lobsters, or anything of the kind, to clean up offal in

fresh water, as is the case in the ocean.

Q. In your opiuion, are purse-seiners proper or improper agents for taking fish?

—

A. I have not formed any opinion on the subject ; but I am inclined to think, however,

that this is not a destructive mode of fishing. They destroy a good many fish, but I

do not think that they diminish the absolute number of fish in the sea.

By Sir Alexander Galt :

Q. Will you repeat that ?—A. I say I do not think that they affect the total number
of the fish in the sea materially, although they destroy and waste a great many fish.

If you will permit me, I would state my reason for this view ; it is this : Every school

. of mackerel has a large body of predatory fish attendant upon it, such as dogfish,

sharks, and other species, which are bound to have so many fish a day. They will

eat their one, two, or three fish a day, and if they cannot get them dead they will eat

them alive; therefore, if a large body of young mackerel is thrown out of these purse-

seines, besides mackerel which are rejected and worthless, the predatory fish that are

attendant upon the mackerel will eat these dead fish, and if they do not find them

dead they will take them alive ; so it does not affect the number of fish in the sea.

By Mr. Thomson :

Q. Are you positive about that ? Do you undertake to say that the predaceous fishes

will, in preference to capturing live fish, which they can easily do, be content with

dead ones?— A. I think that is very likely.

Q. There, there—you say " very likely"?—A. I cannot say. I am not a predaceous



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 209

fish ; but I would prefer :i live fish. I am pretty sure, however, that these fish are

quite ready to be saved the trouble of takiug their prey. It is on precisely the same
principle that bait-fish, such as capeliu and herring, are placed on books and cast over"

board to catch the same fish, which follow and eat them in the natural way. I think

this may be inferred from that.

Q. You have something to do with the Annual Record of Science and Industry, I

believe ?—A. Something—yes.

Q. Do you agree with the language used in an article contained on page 473 of this

journal for 1872?—A. I did not write that, but I published it.

Q. Have you in any article stated that you dissent from it ?—A. No. It is not my
business to do so. That article merely reflects the opinion of the writer. I would be

very sorry to believe one-half of what I publish in that periodical; but it expresses

the progress of belief and science, and I take it accordingly.

Q. It is a matter of speculation whether dead fish are eaten, as you say, by preda-

ceous fishes; this is mere theory?—A. I have no doubt that they are so eaten.

By Mr. Whiteway :

Q. You have stated that the largest quantity of codfish taken in the shortest possi-

ble time was in the vicinity of the Lofoden Islands ?—A. Yes.

Q. You said that something like 25,000,000 were taken by 12,000 people ?—A. Yes.

Q. In a very short time—in the course of three months ?—A. Yes ; and in a very

small space.

Q. Where did you get your statistics from ?—A. From a report of the'Norwegian

Government.

Q. For what year?—A. 1868, I think.

Q. Whose report was it?—A. It is an extremely hard jaw-breaking title ; it is an
abstract, prepared by Hermann Baars, of Bergen, Norway. It was an article prepared

by him for presentation at the Paris Exhibition.

Q. Yon have not seen reports published since that time ?—A. Oh, yes ; 1 have them
much later.

Q. Did these later statistics correspond with the former as regards the quantity .'—

A. I know that the capture of cod in Lofoden Islands in 187G amounted to 21,000,000

or 22,000,000; I have the figures here.

Q. Are you aware what quantity of codfish is caught on the coast of Newfound-
land?—A. No. I have been earnestly trying to get the statistics of Newfoundland in

this respect, but I have not been able to obtain tbem as yet. I hope you will send

them to me.

Q. You are not aware whether it is an inshore or deep-sea fishery on that island?

—

A. No. I know nothing about it.

Q. You say that fish are dried aud used as food for cattle in these islands and in

Norway ?—A. Yes.

Q. What sort of cattle use it ?—A. Horses, oxen, and cows ; they eat it with great

avidity.

Q. What portion do they make use of?—A. Any part, but more generally the heads,

which are offal ; they make most admirable nutriment.

Q. Yon say that a great many nations dress very largely in the skins of cod and
salmon?—A. Yes.

Q. Will you kindly tell me what nations these are?—A. They are Tchuktchi, the

Aleutian Islanders, the Norton Sound Esquimaux, other natives of Alaska, and a few
others.

Q. You say, further, that the most extensive resorts of cod are the Grand Bank and
George's Bank; can you tell me the quantity of fish taken on these banks?—A. No;
I have not made any investigation or tabulation in this regard.

Q. Then you really base that opinion upon no data ?—A. I merely base it on my
general impression on that subject. I merely speak of these as being the most prom-
•neut particular banks and localities which the cod frequent. In speaking of the

S. Mis. 00 14
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islands and other places in this connection, I mentioned hanks off the coast of Labra-

dor, but I did not refer to the great sweep of northern waters where the cod is found

diffused. I referred more particularly to the places that are known and publicly

mentioned. What is not published in this regard I know nothing about.

Q. With reference to Labrador, can you answer whether the fish are taken inshore

—

that is, within the three-mile range, or on the Banks off-shore ?—A. I am told, but I

cannot say with what certainty, that at certain seasons of the year the cod are there

taken in great quantities inshore from boats, but that the great bodies of the fish are

on the Banks at some distance from the shore.

Q. Are these Banks fished ?—A. That I cannot tell.

Q. Where are these Banks ?—A. As far as I cau learn, they extend at a distance of

some 15 or 25 miles, perhaps, along almost the entire length of the coast of Labra-

dor.

Q. Will you pledge yourself to that statement ?—A. No ; I know nothing about it.

Q. From whom did you get this information ?—A. From the published writings of

Professor Hind.

Q. I think he indicates in these writings the exact position of these Banks?—A. I

think that probably he does. I may have located them too near or too far from the

shore. I speak merely in general terms.

Q. I think that this report only indicates the existence of banks on certain por-

tions of the coast of Labrador ?—A. Perhaps I may have made them too extensive.

Q. You have referred to a bank on which codfish are taken, off Cape Cod, about 20

miles, I think, in length; can you give me any information as regards the annual

product of this bank ?—A. I think you will find that given in Captain Atwood's tes-

timony.

Q. Can you give it ?—A. No ; I know nothing of it, except from Captain Atwood.

Q. Is any report made in any public office in Massachusetts or the States, from

which you can gather information as regards the exact quantity of fish taken out-

side of the three-mile limit, and inside of this limit ?—A. No.

Q. In other words, is a report concerning the quantity of fish taken within and

without this limit published?—A. No.

Q. Is nothing published in this relation ?—A. It is my business, or my self-im-

posed mission to collect that information, and I am doing so as fast as I can. I hope

that my next report will contain a great deal of this and other useful information.

Q. How many vessels are engaged in this fishery off Cape Cod ?—A. I cannot tell

you ; but I have a great deal of information on this subject in my records, which,

however, I do not carry with me, and I do not trust my memory for anything.

Q. I think you referred to the herring fishery as yielding a very great quantity of

fish on the American coast ?—A. Yes.

Q. On the coast of the United States ?—A. Yes.

Q. And the coast of Massachusetts ?—A. Yes.

Q. Is that yield so great as you mention, during the winter ?—A. It is during both

spring and fall. These fish are found all along the coast in the spring.

Q. During what months is this the case in the spring ?—A. In April and May.

Q. And in winter?—A. I do not think that they are caught in winter north of Cape

Cod ; I do not think bo ; but so little is known of the biology and the natural history

of herring that this might be the fact, and yet it be not known—I mean not known
to the ordinary public. It was entirely new to me five years a^o that herring

spawned on the Massachusetts coast at all.

Q. Then there is no winter herring-fishery there ?—A. The winter fishery is a very

small one; it is carried on around Block Island and Narragansett Bay, but whether

capabilities exist for prosecuting a winter fishery elsewhere on the coast I cannot

nay.

Q. How do you account thou for the fact that such a number of your vessels come

to the southern coast of Newfoundland for herring, if they are so prolific on your own
coast?—A. That I cannot say. Why trade follows one line or direction rather than
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another I do not know. They may not have appliances for catching them on our

coast, and they may not have the means of taking them in such quantities as is pos-

sible at Newfoundland ; but it is certainly a notorious fact that herring are much
more abundant on the coast of Newfoundland than they are on the coast of the

United States; though whether the herring that are wanted on the United States

coast could or could not be had in the United States, I cannot say ; but I do think

that herring are vastly more abundant in Newfoundland and the Bay of Fundy than

they are farther south.

Q. That accounts, then, for the number of your vessels that come to Newfoundland
for them, no doubt. Give us the number of miles of United States coast along which
fishing rights have been conceded to British subjects under the Washington Treaty ?

—

A. 1,112.

Q. Can you give the extent of the Dominion coast, including that of Newfound-
land?—A. Yes; the coast line of the Province of Canada is 810 miles; of New Bruns-

wick, 1,000 miles; of Nova Scotia, 390 miles; of Newfoundland, 1,650 miles; of

Grand Manan, 30 miles ; of Prince Edward Island, 285 miles ; of the Magdalen Isl-

ands, 85 miles ; and of Anticosti Island, 265 miles; the total length of the coast line

of Eastern British North America is 4,515 miles, four times that of the United States

east of Cape Cod.

By Mr. Dana :

Q. Following the bays ?—A. Following the large bays, but omitting the smaller

ones.

By Mr. Whiteway :

Q. In jour statement regarding the annual product of the Dominion fisheries, you

have not included the Newfoundland fisheries ?—A. No ; I have only that of the Do-

minion of Canada.

Q. Are you aware that something like 1,500,000 or 1,600,000 quintals of fish are

caught in Newfoundland alone ?—A. I think that is very probable, but I do not

know.

Q. Besides the large herring fishery ?—A. I am very anxious to know exactly what
the Newfoundland catch is ; I have made inquiries respecting it ; but I have not been

able to obtain any such public data.

Q. You say that the depletion of the codfish on the coast has been the result of the

depletion of the river fisheries on the coast of Massachusetts ?—A. I gave that as pre-

sumably one reason for it. It is probably a very important element in the fishery.

Q. Then any act which may prove injurious to the bay fisheries on the coast would
seriously affect the inshore fisheries by removing that which induced the cod to go on

the coast ?—A. Yes ; it would have its effect, I think. Possibly a very decided effect.

Q. As a naturalist I would ask you to answer one or two questions. What do you
mean by the term "fish "? Can you give us a definition ?—A. Well, a fish is a cold-

blooded vertebrate, having a particular mode of respiration. It breathes through
gills instead of lungs, and it has a heart of a particular construction.

Q. I will read the definition from a book published in New York by Harper Broth-

ers, the Encyclopedia of Commerce. I presume that is an authority that can be relied

upon [reads definition]. I suppose that is a definition that can be relied upon?—A.

No ; I think it cannot be relied upon at all. That would make anything that floats

in the water a fish. So that the seal would be a fish and the otter would be a fish.

Q. This is the Encyclopedia of Commerce. I suppose it is reliable. I mean as an
encyclopedia of commerce?—A. Well, I don't know. I don't think it is quoted very
much. It is probably a very good compilation. There are a great many books of

that class that one has occasion to look at without feeling that they are perfectly ac-

curate.

Q. Do you consider the seal a fish ?—A. Not at all.

Q. Why?—A. Because it is a warm-blooded mammal. It breathes by means of

lungs, &c.
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(},. Is not the whale the same ?—A. The whale is no more a fish than the seal.

Q. It is a mammal; it is a swimmer?—A. If you were to fall overboard in mid-

ocean you would he a swimmer.

Q. How is it with the walrus?—A. It is a mammal, not a fish.

Q. So is the whale is it not ?—A. Yes.

Q. How do you draw a distinction between the whale and the seal; the one you
consider a fish and the other not ?—A. I don't consider the seal a fish.

Q. I thought you did. Now, don't you consider it a very unr easonable action on
the part of the United States, the refusal to admit seal-oil as fish-oil. Perhaps you
don't care to answer ?—A. I don't object to answer. lam not a politician. I am per-

fectly willing to answer the question. I know that the p enguin is considered a fish,

commercially—that is, that penguin-oil is received in En gland as fish-oil.

Q. That is a very important matter. I should like very much to have it taken down
that, as a commercial oil, the penguin-oil is considered a fish-oil ?—A. It is in London.

Q. Is it not in the United States ?—A. No ; but as far as I am informed the oil is

classified in the London custom-house and trade returns as a fish-oil.

Q. What is the quintal in weight?—A. 112 pounds in some localities, and in some
100 pounds.

Q. It was given here as 114 pounds?—A. Well, it might be 114 pounds. It is sim-

ply my impression that the quintal is considered 112 pounds. I would not be posi-

tive. A practical fish-dealer would give more positive information than I could.

By Mr. Dana :

Q. Here, on the 148th page of British Testimony we have a letter from Governor

Hill to the Earl of Kimberly, taken from the journals of the legislative council in

Newfoundland. It appears here, in the evidence of Judge Bennett, as follows :

Government House,

Neivfoundland, July 4, 1871.

My Lord : I have the honor to inform your lordship that on the 1st instant I sent

a telegram to your lordship, as follows, viz : "In reference to terms of Washington
treaty, it is understood that fish-oil includes seal-oil. Explanation will oblige this

Government." And on the 3d instant received the following reply, viz: "lam of

opinion that fish-oil does not include seal-oil.—Earl Kimberly."
I have, &c,

STEPHEN J. HILL.
The Right Honorable the Earl of Kimberly,

4-e., cj-c, cfc

Now you were asked a question what you thought of the exclusion of that oil.

Mr. Whiteway. He didn't answer it.

Mr. Dana. You withdrew it, didn't you ? Perhaps this letter occurred to your

miud.

The President. We suggested that the question had better be withdrawn.

By Sir Alexander Galt :

Q. Before you leave, there are one or two questions I would like to ask you. We
have been told by a witness—I think it was a pilot—that there was a difference in the

appearance of the codfish that was caught in certain waters. I would like to ask if

you have noticed that yourself?—A. Yes, there are a great many varieties -of cod.

They are, as far as I believe, one species, but they assume peculiar varieties, depend-

ing upon the particular bottom they are found on and th%food they consume. Experts

will tell you from what Banks particular fish are taken. For instance, inshore cod

are nearly all red, while outside cod are gray. Some have larger heads, some smaller,

some have stout shoulders, and some are sleuder, but all these differences are local

and do not involve a distinction ..of species.
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Q. Would not that, in your opinion, confirm the theory that the cod is not really

a migratory fish ?—A. It would. That is very good evidence that there is no great
migration.

Q. There is another question I wished to ask you. You gave us a very interesting

account of a company that has been formed for the purpose of catching these pre-

daceous fish, and you seemed to think it would have the effect of materially dimin-

ishing their numbers. Well, if human meaus can reduce the predaceous fish, would
you not think that the appliauces that are being used by fishermen must be dimin-

ishing the edible fish?—A. I don't think that the amount captured by man has any
appreciable influence upon the supply of fish in the sea.

Q. Well, that is what I understood you to say.—A. That whatever effect is pro-

duced by waste or extravagance in the capture of the fish is itself so trifling, in pro-

portion to the natural wear and tear of the fish, that it may be thrown entirely out

of account. The report of the British Fishery Commission is very satisfactory on
that point.

Q. The only reason why I asked the question was that you seemed to think this

company would succeed in reducing the number of predaceous fish.—A. Well, those

are large and take a long time to get their growth. You can imagine a limit to the

abundance of certain fish like the shark, though you cannot to the other fish, such

as the cod and the mackerel.

Q. You are United States Commissioner. Are you clothed with authority respect-

ing the several States of the Union ?—A. No.

Q. Well, have you any authority ?—A. I have none, except that they are all per-

fectly willing to have me spend all the money I will in their ports, and that they are

willing to have me put as many shad, salmon, and cod, and useful food-fishes as I

think I can spare in their waters.

Q. Have the United States collectively or the individual States the constitutional

control over their fisheries; that is, their inshore fisheries ?—A. The river fisheries are

underthe control of the several States, and the question of the jurisdiction of the sea

fisheries has not yet been settled. For the present it lies in the States. The general
Government has exercised no control or authority on the inshore fisheries.

By Hon. Mr. Kellogg :

Q. Referring to your hypothesis about the waters of the world being supplied with
one kind offish as another leaves, what have you to say in regard to the whale fish-

ery; what is going to supply that?—A. Well, a fishery diminishes to a certain extent
until it does not pay, and then is abandoned. After being let alone it increases and
again becomes a profitable enterprise.

Q. Have any of the species of fish that were used in ancient times disappeared ?

They used fish in ancient times just as much as they do now. Do you know of any
tribe having actually disappeared ?—A. The only kind of fish that has gone entirely

out, so far as I know, is a kind of mackerel that was formerly found, known as the
chub-mackerel or big-eye mackerel. It was formerly well known. Thirty years ago
it was extremely common, a steady measurable article of the fish supply. I have been
in search of specimens ever since I have been in my present line of inquiry, and have
a standing offer of $25 for a specimen, but it has not been produced. There are many
instances of the local abandonment of extensive shores. For instance, herrino- was
formerly abundant on the coast of Sweden.

Q. Do you refer to a distinct species of mackerel ?—A. A totally distinct species.
We had two species on our coast and now we have only one. I dare say there may
be a few, but we don't find them as formerly.
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The following statistics, prepared by Mr. G. Brown Goode, are quoted

from pages 3357, 3360-3 of the documents and proceedings of the Hali-

fax Commission :

Estimated total of American fisheries for 1876.

Consolidated table of sea fisheries east of Cape May $13, 030, 821

Lake fisheries in 1872 (Milner) 1,600,000

Products of whale fishery 2,737,379

17,368,200

This is exclusive of all river fisheries ; of the river fisheries of salmon
s

shad, alewives, and striped bass; of the coast fisheries south of Dela-

ware Bay (mullet, bluefish, menhaden, &c.) ; of all the Pacific coast

fisheries (salmon, cod, haddock, &c.) ; of the shell-fish (oysters, clams,

&c.)j of the Crustaceans (lobsters, crabs, &c); of sponges; of skins; of

fur and other seals, and of their oil. For these, thirty millions of dollars

($30,000,000) is considered to be a reasonable estimate.

Weirs and traps on the southern coast of New England.

Locality.

South side of Cape Coil
Martha's Vineyard Sound .

Buzzard's Bay
Block Island
Narragansett Bay

Total

In addition to the above there are one hundred fykes, managed by fourteen men.

Tabic showing the statistics of the manufacture of menhaden oil and guano in the United

States in the years 1873, 1874, 1875, 1876.

Number of factories in operation
Number of sail- vessels employed
Number of steam-vessels employed
N umber of men employed in fisheries

Number of men employed in factories
Total number of mon employed
Amount of capital invested
Number of fish taken
Number offish taken (estimated in barrels)
Number of gallons of oil made
Number of tons of guano made
Number of gallons of oil held by manufacturers

at tho end of the year
Number of tons of guano held by manufacturers
at the end of the year

Value of oil, at 37 cents ».

Value of guano, at $11
Total value of manufactured products

1873.

62
383
20

1,009
1,197
2, 306

$2, 388, 000

397, 700, 000

1, 193, 100

2, 214, 800

36, 299

484, 520

2,700
$S19,476
$399, 199

$1,218,675

64
283
25

871
1,567
2,438

$2, 500, 000
492, 878, 000

1, 478, 634

3, 372, 837
50, 976

648, 000

5,200
$1, 247, 950

$560, 736
$1,808,686

1875.

60
304
39

2,633
$2, 650, 000

563, 327, 000
1, 887, 767
2, 681, 487

53, 625

125, 000

1,850
$992, 140

$589, 875
$1, 582, 015

1876.

64
320
46

2,738
$2, 750, 000

512, 450, 000

1, 535, 885
2, 992, 000

51, 245

264, 000

7 275
$1, 107', 040

$503, 695
$1, 670, 735

Total number of menhaden annually taken on the coast of the United States, estimate 750,000,000.

In 1874 one company, on the coast of New Jersey, put up 30,000 dozen boxes of menhaden in oil,

under the name of "Ameiican sardines," the value of which was, at least, $90,000.

On the coast of New England thirty-five decked vessels and numerous small ones, engage in the
bait fishery, the catch of which approximates 100,000 barrels annually, worth from $100,000 to $130,000.

lu the following table the cured cod have beeu'restored to their green

weight (three times as much). The salted mackerel have been restored

to their green weight (one-sixth additional). By inshore fisheries is

meant those conducted from shore, and by offshore fisheries those con-

ducted iu large vessels, principally those having over 20 tons burden.
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Alewives 31
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catch in Potomac 22, 167
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decrease of 166
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lupus 39

Anatina papyracea 37
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imported 149
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Angler, food of 35
Anguilla bostoniensis 31, 41
Angulus tener 35
Animal matter, chief food of fishes 75

used as bait 125, 12C
Annelids, food for fishes 33, 36, 38, 41, 42, 43
Anonyx 39
Antennarius 84
Anticosti Island, halibut ground 101
Architenthis harveyi 31
Archosargus probatocephalus 28
Arctic dab 25
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Argina pexata 34, 39
Artificial propagation 60, 162, 163, 191, 197
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food for fishes 40
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Ballast used on fishing-vessels
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58
94

153
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28
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52

146
39,83
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56

Beam-trawl, description and use 83, 121, 122
Belone longirostris 30
Belugas, destructive to salmon and cod.. 60
Bennet, Thomas, statements by 168
Bergne, J. H. G ' 15
Bertram, cited 82
Billfish 27,30
Biographical notices of species 45
Biology of fishes 16, 24
Birds destructive to fish 63

used as bait 125, 177
Bittium nigrum 40
Black bass 28

food of 42
planted in Potomac 197

Black perch. 28
Blacklish 26,28

food of 39,58
utilizing 190

Blackford, Eugene G 135, 145, 179, 196
Blanchere, de la, cited 129
Block Island, temperature 55, 56
Blue-backed trout 53
Bluefish 29

* abundance of 13, 61, 191
decrease or disappearance. .48, 66, 188, 191
destructiveness of. 42, 58,' 59. 63. 65, 66, 77,78

160, 174, 188, 190
food for fishes 35,41,44,59
method of capture 184, 206
movements of 47,53,191,202
statistics of 215
value as food-fish 187
utilized 68

Boats used in fisheries 107
Boeck, Prof. A 24
Boltenia bolteni 34
Bouitos 27,40.47,53,187

food for sharks 44
statistics of . .. 215

Borax as a preservative 137, 144, 17.s

Bottom fishes 53
Bottom-ice destructive to fishes 69
Bow and arrow used in fishiug 108
Brackett, E. A., hatching-box bv 163
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Bream 26,28
Brevoort, J. Carson 69
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26
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.

Brusmius brosme
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Buceinuni undatum 33, 39, 44, 111, 130
zonule 38

Buckland, cited 75, 82
Bulbus flavus 38
Bulla debilis 36

solitaria 1 35
triticea 38

Bultow, used in fishing 110
Burnaby s Travels, cited 51
Busy con 131
Butterfish 27,83,215

food for fishes 40, 41, 42, 44
Caird, James 122
Callinectes bastatus 32, 39, 132
Calliopius laeviuscula 37
Callista convexa 34, 37
Canada, coast line 211

legislative aid to fisheries 60
system of fishery statistics 15,21
table of fisheries 22

Cancer irroratus 33, 35, 39, 40, 41, 42, 43, 44
Candle-fish furnishes oil 149
Canso Bank 95
Cape Ann fisherman a type 19
Cape Breton Island fishing-ground 103
Cape Negro Mud 91
Cape North fishing-ground 100
Capelin as bait 30, 112, 126, 128, 179, 180

food for fishes 58, 63
fossil forms 71
oil from 149
spawning of 53, 71
used as fertilizer 71

Caprella 37
Capture, methods of 16, 85, 108
Carangus hippos 27
Caranx trachurus 48
Carcinus maenas 33, 132
Cardium grcenlandieuni 38

pinnulatum 37
Carp, bait for 125

eaten by birds 64
hibernation of 54
number of eggs 82
profitable for culture 19
transplanting 101

Casco Bay, temperature 56
Cashe's Ledge 88
Caspian Sea, annual catch 19, 21
Casting-nets 120
Catadromous fishes 51, 82
Catfish, bait for 125
CavalhS 27
Caviare 148
Ceutropristis atrarius 28

fuscus 42
Ceronia arctata 37
Ceros 27,40,53,187
Cephalopods as bait. 113
Chajnopsetta ocellaris 35
Challenger expedition 47, 54

Channel bass 192
Chebacco boats 104
Chelura 73
Chiasmodes 65
Chirouectes 84
Chironom us oceanicus 37
Chirostoma uotata 29
Chiton fultninatus 36

marmoreus 36
Chogset 26, 42
Christmas Island, preservation of fish 72
Chub mackerel 27, 53

disappearance of 48, 213
Cingula arenaria 36
Citric acid as a preservative 137, 178
Clams as food and bait 32, 34, 40, 43, 111, 126,

131,177,179
Close time recommended 159, 188
Clupea elongata 39, 41. 42

harengus 31,113
vulgaris 82

Clupeidaj 30,53
Cocos Isliinds, fish k illed at 69
Codfish 24,26

abundance of 22, 61, 173, 203
affected by temperature 55, 205
as bait ..., 112

Codfish, bait for Ill , 125, 126, 127, 177, 179
eaten by white whales 60
eggs, floating 122,175

number of 82, 175
proportion hatched 175
size of 81

food of 36, 58, 66, 174
geographical distribution 46, 53, 173
methods of capture 175
migrations of 47, 173, 202
product of Gloucester 142, 143
skins utilized 209
spawning of 83,116, 122,174,175
statistics 20, 22, 142, 215
value of 172
variations iu size 84
varieties of 212
voracity of 75,118

Cod fisheries, banks for 85
decrease of 203,206
of Newfoundland 168
vessels used in 104, 105, 106

Cod-liver oil 20, 142, 147, 173
Cod roes 20, 126, 129
Cold fatal to fish 69
Collett, Robert 24,113
Collins, J. W 79, 112, 125, 130
Conilera concharum 43
Consideration of fishes, by groups 46

by species 24
Copepods, food for fishes 40, 58,74
Coregonus 49
Cormorants, eating fish 64

used as bait 125
Cotton-seed oil, substitute for olive oil... 146
Cottus 83
Cox's Ledge, temperature 55, 56

Crabs as food and bait 32, 33, 39, 44, 126, 132
as scavengers 66
food for fishes 35-37, 40-44, 90, 174, 183
former abundance in Potomac 51

Crangon vulgaris 32, 35, 37, 38, 39, 40, 41, 42, 43
Crenella glandula 37, 38
Crepidula fornicata 33, 39, 40

unguiformis 40
Crevalle 27
Crisia eburnea 40
Croakers 28,215
Crocodiles, destructiveness 64
Crowell, Capt. Prince 16
Crustaceans, as bait 32, 33, 126, 132

as scavengers 139
food for fishes 36, 42, 76, 79

Crystallagobius 84
Ctenolabrus burgall 43
Cultivator Shoal . . . * 86
Cunners 26, 46, 52, 215
Cured-fish products of Gloucester 142
Currents as affecting fishes 57,68
Cusk 26

fishing on the banks 87
product of Gloucester 142
shoes made from skins of 150

Cuttle-fish 64,66
food for whales 63,76

Cutts, Richard D., cited 20
Cyanea arctica 80
Cybium regale 40
Cyclopterus lumpus 39
Cylichna alba 38
Cynoscion carolinensis 28

regalis 28,40,42,44
Cynthia partita 40

pyriformis 34
Cyprina islandica 37
Cyprinidao 49,167
Cyprinodon variegatus .' 30
Cyprinodonts 46,75
Cytherea morrhuana 37
Dabs, as food-fishes 25
D'Arnelio, suggestion on preservatives... 137
Dams obstructing fish 59, 67
Dana, jr., Richard H 15,171,212
Dangers to fishes 62
Danube salmon, suggested introduction .

.

162
Davies. Mr 15
Davis Strait, halibut fishery . ,... 101
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Digestion of fish 118
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Diseases of fish 66
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Dogfish coming inshore 52
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food for fishes 44
foodof 44,181
utilized 68,149,190

Dollar-fish 27
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Doutre, Joseph 15
Dried fish as food for cattle 209

' . in Norway 20
Drill, as bait 33
Drumfish 28, 5!, 52, 192
Dry-fish products of Gloucester 142, 143
Drying bait 179
Drying method of preserving fish. 135, 136, 144, 178
Ducks eating fish 64
Dungarvan boats 107
DussumieridiB 30
East Shoal 86
Eastern Shoal Water 97,98
Eastern Shoals 97
Echinarachniu3 parma 35, 37, 40
Ecuinoderms, food for fishes 37, 38
Echinus, food of 73
Echiurus chrysacanthophorus 44
Economical applications of fisheries 143
Edwards, VinalN 16,37
Eels 31

bait for 125
catadromous 51, 82
culture of, by Romans 161
food for fishes 41, 44
hibernation of 51
size of eggs ^ 81
statistics of 215
way of destroying shad 65

Eel-skin's as bait 125
Eggs as food for fishes 62, 75

places of deposit 82
size of 62,81,83
table of numbers 82

Elacate canadus 29
ElopidaB - 30
Embiotocoids, viviparous 80,81
Engraulidse 31
Engraulis vittatus 39
Ensatella americana 43
Entomostraca 37, 58
Entozoa injuring fish 66
Ephippus faber 29
Epidemics among fish 66,72
Equalizing supply of fishes 165
Etrumeus teres 30
Eugomphodus littoralis 44
Eulamia milberti 4t

obscura 43
Eupagurus 33

longicarpus 39
pollicaris 33, 39

Explosives used in fisheries 124
Exhaustion of fresh-water fisheries 19
Farlow, William G 137
Fasciolaria ligata 36
Fatalities of fishes 62
Fecundity of fishes 75, 81
Feddersen, Arthur, cited 142
Fertilizers obtained from fish refuse 150, 180
Fiddler crab • 33
File-fish, food of 35
Finback whales, food of 63
Fish, definition of 211
Fish-flour 190
Fish-guano in Norway 20

products of Gloucester 142, 143
Fish-hawks destructive to fish 64
Fish-oil products of Gloucester , 142, 143

Fishermen, desirable class
ignorant about fish.

Fisher's Sound, temperature...
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food for fishes
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Flounders 25, 35
food for fishes 35, 39, 44
food of 35
number of eggs 82

• spawning of 83
statistics of 215
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.
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Food-fishes, list of 25
Food of sea fishes 72
Food supply from the sea 17, 18, 144
Forbes, Henry O 69

John M 200
Ford, F. C 15
Fossil fishes, great numbers explained. . . 71, 72
Foster, Dwight 15, 198
Freezing method of preservation 135, 144, 177
Fresh fish, former method of disposal 23

increasing demand for 184
products of Gloucester 142
sent to central markets 23
statistics in 1877 :. 22

Friars 29, 46
Frogs as bait 125

bait for 125
destructive to fish 64

Frost-fish 26,37
Frozen-herring business begun 134
Fulgur carica 34
Fulmars used as bait 125
Fundulus pisculentus 42
Fusus corneus 36

trumbulli 38
Fvkesused 214
Gadidas 26, 40, 47, 53, 63, 85, 1 16, 138, 147
Gadus morrhua 26, 36, 82, 85
Galeocerdo tigiinus 44
Gait, Sir Alex. T 15,180
Gammarus 37, 139
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natator 37,38,42
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Gannets as bait 125
eating fish 58, 64

Garfish 30
Gaspereau 31
Gasteropods, food for fishes 33,36,38
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Gelasimus minax 33

pugilator 33
pugnax 33

Gelatine from fishery products 148
George's Bank 85

loss of life on 20
Gephyrea as bait 44
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Gill-nets 121,141
Gilpin, Dr 46, 126
Gizzard shad 49, 74
Gloucester fishermen, loss of life 20
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method of preserving fish 134

Glue prepared from fishes 147
Glyptocephalus cynoglossus 25
Gnathodon cuneatus 32, 131
Goodale, S. L., fish extract 146
Goode, G. Brown, cited 78, 82

statistics by 16, 22, 207, 214
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pelagic spawner 83

Gouldia mactracea 37
Grand Bank of Newfoundland 97
Grand Maaaa Bank 89
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Great Lakes, fisheries of 193
Green Bank 06

Green.Seth 163

Greenland halibut banks 101

Greenland turbot 25
Growth of fishes, rate of 78,84
Grunt 28
Guano prepared from fish offal 139, 141

menhaden 214
Gulf of Mexico, destruction of fish in 66, 69, 70

Gulf Stream, summer course 205

Gulls as bait 125
eatingfish 58,64

Gully fishing-ground 93

Gurry, disposition of 138, 180

effect on fishing-grounds 165, 168, ISO

Haddock 26,46,75
an offshore fish 53

devoured by halibut 119

fisheries, decrease of 206
vessels used 105

fishing on the banks 86

food of 36, 37, 38

former abundance
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spawning season of 116

Htemnlon arcuatum 28

Hag, destructiveness of 64

Hake 26,28,46
an offshore fish - 53

bait for 44
fisheries, decrease of 206
fishing on the banks . .. 87

food of 39

isinglass from 147

product of Gloucester 142

spawning of 83, 116

Halibut 25,46,47
an offshore fish 53

bait for 125

banks near Greenland 101

decrease of 22, 119

fisheries, vessels used 106
fishing on the banks 85

product of Gloucester 142

statistics of 215
too large for freezing 136

Hand-lines used in fishing 109
Hand-nets 120

Harpoons used iu fishing 109
Harvest-fish 27
Hatching-boxes 163

Haycocks, shoal 97
Hay-seed, food for mackerel 183
Heads of fishes utilized 180, 209
Heart-nets, used in fisheries 123
Herons, destructive to fish 64
Hermit-crabs 33,3!)

Herring 24, 31, 53, 61

abundance of 22, 184, 185, 190, 210
affected by temperature 55
anadromous 50, 57

as bait .. ..90, 111, 113, 126, 127, 177, 179, 180
decrease of 48, 50, 51, 61, 167, 206
eggs adherent 84, 189

size and number 82, 185
fishery regulations 155, 156
food for birds 58, 64
food for fishes ... 35, 39, 41, 44, 58, 63, 66, 74,

77, 90, 174

food of 42, 58, 74, 76
geographical distribution 184
methods of capture 189
movements of 47, 185
oil from 149
preparation s in E urope 151
preserved in oil 148
product of Gloucester 142, 14:'.

spawning of 83, 1 58, 159, 185, 189
statistics of 20, 22, 21 (i

value for food 100
Hibernation 54
Hickory shad, food of 43
Hill, Stephen J 212
Hind, Prof., cited 174,210
Hippoglossoides platessoides 25
Hippoglossus vulgaris •. 25
Histiophorus ainericanus 27
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Holdsworth cited 66,112,113,117
Holdsworthy cited 83
Holland, regulations on herring fishery . .

.

155
Holothuria chrysacanthophora . 44
Homarus ainericanus 32, 40, 42, 43, 44
Hook and line, use of 109
Horse mackerel 27, 29, 53

food for fishes 44
food of 42,59,76,174

Hulbert, Captain, cited 79
Hurlbut, Captain 16
Huxley, Prof. T. H 77, 83, 119, 122
Hydroids, food for fishes 35
Ice for preserving fish and bait 23, 134, 144, 178
Icebergs supply ice and water 136
Idotea irrorata 41
Ilyanassa obsoleta 39
Implements used in fishing 108
Improvements in handling fish 23
Infusoria 79
Inshore fishes 46, 51
Inspection of fish 21. 158
Invertebrates as bait and food 31, 32

destroy fish 66
Isinglass prepared from sounds 147, 173
Jeffrey's Bank 68
Jeffrey's Ledge 87
Jelly-fish, association with other fish 80

feeding on small fishes 66
food for fishes 63,79

Jew-fish 30
Joint High Commission, organized 15
Kellogg, E. II 15,172,213
Kingfish 27, 28, 187 n

coming inshore 52
food of 41
statistics of 215

Kingfishers destructive to fish 64
Kyacks 31
Labracid.e 26,29
Lafayette 28,52
Lake herring 193
Lake trout 52, 193
Lamellibranchs, food for fishes 34, 37, 38
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Le Have Bank 91
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Lit tori na littorea 34
Liver, bait for codfish 180
Lobotes surinamensis ,,. 29
Lobster product? in Norway 20
Lobsters as food and bait 32,126,132

as scavengers 66
destroyed by starfish 119
food for fishes 40, 42, 43, 44, 174
transplanting 161

Loch Fyne herring fishery 60
Lofoden Islands, fisheries of 114, 209

setting long-lines 155
Loligo . ... 130

pallida 42
pealii 32, 35, 39, 40, 41, 42, 43, 44

London markets, supply of trawled fish .
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Long-lines, advantages of 113, 114, 115, 118, 110
antiquity of 110, ill
bait used on Ill
catch of 114
construction and use. . .110-112, 117, 176

Lophius .' 80, 83
iiniericanus 35
piscatorius ' 25

Lophopsettamaculata 35
Lophothuriafabricii 38
Lota 150
Lull, Commander E. P 155
Lumpfish, food of 39

numberof eggs 82
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Mallotus villosus 30, 53, 113
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abundance of 13, 184
as bait 112, 126, 177, 179, 180
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Methods of fishing 16,133
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Microgadus tomcodus 26, 37
Micropogon undulatus 28
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Migrations of fishes 47, 59, 165
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Mollusks as bait 31, 33, 129
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Mortality of fishes 48, 66, 68, 69
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Mullets 29

abundance of 14, 185
coming inshore 52
culture of, by Romans 161
fisheries for 14,191
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packed in oil 146
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Murres used is bait 125
Muskallonge 193
Mussels as bait 32, 111, 126, 132

food for fishes. 40
used for food 132
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% 32, 35, 40, 43, 111, 131
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.* 43
Mysis 32,38,39,42

americana 35, 42, 43
Mytilus 132

edulis 32,40,113
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Myxine 64, 65, 81
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Natural history of fishes 1G, 24
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Neptunea pygnnea 38
Nereis 73

limbata 42
virens 33, 37, 41

Nets, distance apart 155
obstructing passage of fish 59
regulations on size 155
use of 119

New Brunswick, fossil fishes 71

Newfoundland, cod fisheries near 168
lack of fishery statistics . 15, 21

Noank method of preserving bait and fish. 134, 178
North Shoal 86
Northers, effect on fish 69, 70
Norway haddock 26
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regulating the fisheries of 155, 156
scientific investigations in 24
statistics of fisheries in 1866 20
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Obstructions in rivers 59, 67
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consumed by scavengers 75, 139, 180
disposal of 117,138,180
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Offshore fishes 46,53
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from menhaden, statistics 214
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Orphan Bank 99
Osmerus raordax 30
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propagat ion of
protection for
roes as bait
size of eggs
skins utilized
statistics of
transplanting

47
62

143
162
159
129
81

209
215
161



[221] THE SEA FISHERIES OF EASTERN NORTH AMERICA. 223

Page.

Salmon-trout 28, 52

Salpie, food for fishes 76
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Sand-launce 29,65,128
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Sea-lemons as bait 34
Sea-lions destructive to fish 63
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Sonatina
Squeteague 28,52,187

foott for fishes 42, 44, 188

food of 40,41

statistics of 215

25

82
122
59

28
110

in;

84
158
]C0

27

109

63
44
111

3*i

215
150

L50

4t

150



224 REPOET OF COMMISSIONER OF FISH AND FISHERIES. [222]

Page.

Squids as bait 31, 32, 126, 129, 130, 136, 177, 179

food for fishes 35, 39, 40, 41, 42, 43, 44

food of 06

Squilla empusa . i 40
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Sting-rays, food for fishes 44
foodof 43

migrations 54

viviparous 80

Stolephorus vittatus 31

Storer referred to 46
Storms destroying fish - 68, 72

Strait of Belle Isle fishing-ground 101

Striped bass 29, 49, 51, 1 91
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Trygon centrura 43

Tunnies ,27, 53, 64, 187

foodof 40,58,59,76
utilizing 146,190

Turbonilla interrupta 36

Turbots, desirability of importing 161
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Voldia limatula 35, 37

sapotilla 37, 44

Zostera 40,41,73



APPENDIX B.

SCIENTIFIC INVESTIGATION.

22-H





II.—A REVIEW OF THE FLOUNDERS AND SOLES (PLEURONEC-

TIDiE) OF AMERICA AND EUROPE.

By David Stark Jordan axd David Koi- Goss.

In this paper we have tried to give the synonymy of all the genera

and species of flounders and soles (Pleuronectidcc) found in the waters

of America and Europe, together with analytical keys by which tne

groups may be distinguished.

The material we have examined includes (1) all the flounders in the

museum of the Indiana University, which contains a large representa-

tion of the species found on our Pacific coast, in the Gulf of Mexico,

and in the Mediterranean; (2) much, but not all, of the material con-

tained in the United States National Museum, more especially the speci-

mens collected by Dr. Jordan and by Dr. Gilbert; and (3) all the floun

ders contained in the Museum of Comparative Zoology, at Cambridge,
Mass. This museum is rich in South American forms, the collections

made by Professor Agassiz, Dr. Steindachner, and others for this mu-
seum being very extensive. Only the collections in the Indiana Uni-
versity have been studied by the junior author; for all statements re-

garding other specimens, and, in general, for everything said regarding
the South American species, the senior author is responsible. We are

under special obligations to Prof. Alexander Agassiz, director of the

Museum of Comparative Zoology, and to Mr. Samuel Garman, curator

of the fishes, for many courtesies in connection with our studies in that
museum.

We regard the order of Heterosomata
(

u flat-fishes," with both eyes
on the same side of the head) as constituting a single family, Pleuro-

nectidcc. We find ourselves unable to separate the soles as a distinct

family from the flounders. The characters which mark them as a group
seem no more important than those which set off one subfamily of
flounders from another.

The group of " Bibroniidce" recently recognized by some of the Ital-

ian ichthyologists as a separate family (" Bibronidi") is composed en-
tirely of larval forms in the early stages of their development, In this

condition the eyes are symmetrical and the body translucent. Several
generic names have been given to these peculiar forms (Peloria, Bibronia,

Coccolus, Charybdia, Bascanius, Belothyris), but, of course, these genera
can have no permanent place in the system. Peloria has been shown
by Dr. Emery to be the young of Platophrys (Rhomboidichthys). The
others seem to belong to the Cynoglossince or to some allied group, but
we are not yet certain as to the correct identification of any of them.

[1] 22b

S. Mis. 90 15
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We recognize amoug the Plcuroncctidw seven subfamilies

—

Hippo*

glossince, Pleuronectince, Samarinw, Platessinw, Oncopterinw, Soleinw, and

Cynoglossince. The Samarincc and Oncopterinw are all of recent disco-v-

ery. The other groups correspond exactly to the five u subgenera"

{Eippoglossus, Rhombus, Platessa, Solea, and Plagusia) recognized by

Cuvier. These subfamilies are natural groups and are in most cases

easily distinguished, although some few aberrant genera exist which

serve as links joining one group to another. Thus Isopsetta of the

Platessinw is certainly a near ally of Psettichthys, which is as certainly

a genuine member of the Hippoglossina

:

The Hippoglossinw and the Platessinw are largely arctic in their dis-

tribution, few of the former group and none of the latter extending into

the tropics. The Oncopterince seem to take the place of the Plates-

sinw in antarctic waters, but the species of this group are few in num-

ber. The Pleuronectince and the soles are, on the other hand, essentially

warm-water fishes, their representatives in the north being compara-

tively few. The Samarinw are few in number and belong to the East

Indian fauna.

As the tropical Hippoglossinw and all the Pleuronectinw are sinis-

tral species, the eyes and color being on the left side of the body, it fol-

lows that the tropical flounders are nearly all left-sided species, while

those of arctic and antarctic waters are chiefly dextral species, the

eyes and color on the right.

Still more curious is the relation between the number of vertebra

and the geographical distribution of the various species.

It has been already noticed by Dr. Gunther and others that in some

groups of fishes northern representatives have the number of vertebras

increased. In no group is this more strikiug than in the flounders, as

the following table showing the numbers of the vertebras in various

species will clearly show. The numbers inclosed in brackets are copied

from Dr. Gunther ; the others represent our own count of specimens con-

tained in the museum of the Indiana University.

Numbers of vertebras in flounders.

I.

—

Hippoglossin.e.

Hippoglossus hippoglossus 16 -f- 34 = 50

Atheresthes stomias 12 -f- 37= 49

Hippoglossoides platessoides 13 -j-32 = 45

Lyopsetta exilis 11 -f- 34 = 45

Eopsetta jordaui ll-|-32= 43

Psettichthys melanostictus 1 1 -f- 29 = 40

Paralichthys oblongHs 11 -(-30= 41

Paralichthys dentatus 10 -f- 30 = 40

Paralichthys lethostigma 10 + 27= 37

Paralichthys albigutta 10 -f- 27 = 37

Paralichthys californicus 10 + 25= 35

Xystreurys liolepis 12 + 25 = 37

Ancylopsetta quadrocellata . - - !» -f- 26 = 35



[3] FLOUNDEKS AND SOLES. 227

II.—PLEURONECTIN.E.

Monolene sessilicauda.. ,- [43]
Lepidorhombus whiff-iagonis [11 + 30 = 41]

Citharichtliys sordidus 11 + 29 = 40

Platophrys lunatus 9 + 30 = 39

Arnoglossus laterna 10 + 28= 3b

Arnoglossus grohinanni 10 + 28 = 38

Zeugopterus punctatus [12 + 25= 37]

Platophrys ocellatus 10 + 27= 37

Pleuronectes maculatus 11 + 25 = 36

Pleuronectes rhombus 12 + 24 = 36

Syacium papillosum 11 + 25= 36

Citharichthys arctifrous 10 + 26 = 36

Syacium micrurum 10 + 25= 35

Phryuorhombus regius 10 + 25 = 35

Citharichthys spilopterus 10 + 24 = 34

Citharichthys macrops 10 + 24 = 34

Etropus microstomus 10 + 24 = 34

Etropus crossotus 10 + 24 = 34

Azevia pauamensis 33

Pleuronectes maximus 12 + 19= 31

III.

—

Platessin^.

Glyptocephalus zachirus 13 + 52= 65

Glyptocephalus cynoglossus [58]
Microstomus pacificus 12 + 40 = 52

Microstomus kitt [13 + 35= 48]
Parophrys vetulus 11 + 33 = 44

Platessa platessa [14 + 29= 43]

Isopsetta isolepis 10 + 32= 42

Lepidopsetta bilineata 11 + 29 = 40

Limanda limauda [40]

Liopsetta glacialis i 13 + 27 = 40

Pleuronichthys decurrens 14 + 26= 40

Pleuronichthys verticalis 13 + 25= 38

Plat'essa glabra 11 + 26 = 37

Platessa flesus [12 + 24= 36]

Pseudopleuronectes americanus 10 + 26= 36

Hypsopsetta guttulata 11 +24 = 35

Platichthys stellatus 12 + 23= 35

IV.—Soleinje.
Brachirus zebra [8+41= 49]

Solea solea 9+40= 4 *

Solea kleiui 10+37= 47

Solea aurantiaca [46]
Mouochirus ocellatus .. 9+28= 37

Monochirusluteus : 8+29= 37

Mouochirus hispidus 9+25 = 34

Achirus fasciatus 8+20= 28
Achirus iuscriptus 9+19= 28

V.

—

Cynoglossin^e.
Symphurus atricauda 10+42= 52

Symphurus nigrescens 9+40 = 49

Symphurus plagiusa 9+38= 47
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The subdivision of the flounders into genera leaves room for consid-

erable variety of opiniou. Most of the species are well defined and

easily recognized, but they do not fall readily into generic groups unless

we regard almost every well-marked species as the type of a distinct

genus. A natural result of an attempt at sharply defining the genera

is to reach what seems an extreme degree of generic subdivision. On
the other hand, attempts to unite these smaller groups to form larger

ones often leave these larger ones at once unnatural and ill-defined.

It will probably appear to some that the process of generic subdi-

vision has been in this paper carried too far. It is possible that this is

true, but the arrangement which we have adopted seems to bring out

the relations of the different forms better than can be done by a more
" conservative" view of the genera. For those who would reduce the

number of groups we suggest the following list of genera as represent-

ing a not unnatural mode of arrangement.

I.—HlPPOGLOSSIX.E.

Atheresthes.
Platysomatk hthys.

HlPPOGLOSSUS.

i Lyopsetta.

HlPPOGLOSSOIDES < Eopsetta.

' Hippoglonsoides.

PSETTICHTIIYS.

HlPPOGLOSSIXAJ^ ^088^'
( Aystreurys.

Pahaliciithys
ParalioTithys.

Ancylopsetia.

II.

—

PlEURONECTIDjE,
Phryxorhomius.
Zeugopterus.

Lepidoriiombus.

ClTHARUS.

( Bothus.
Pleuronectes < D7

Arnoglossus.

Platophrys.

ClTHARICHTIIYS

MONOLEXE.

PLEUROXICHTIIYS ->

Hypsopsetta

ISOPSETTA.

C
Syacium.

I Orthopsetta.

j Cilharichlhys.

\ Asevia.

I

Etropus.

y Thysanopsetta.

III.

—

Platessix.e.

Pleuronichthys.
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Parophrys.

Inopsetta.

Lepidopsetta.

Limanda.

Platessa I Pseudopleuronectes.

Platessa.

Flesiis.

Liopsetta.

„ Platichthys.

MlCROSTOMUS.

Cyxicoglossus.

oxcopterus.

IV.—OXCOPTERIX.E.

V.—SOLEIN\E=

c Apionichthys.
APIONICHTHYsj

AeUrop8i8 ,

Gymxachirus.
c Achirus.

ACHIRUS
J Bai08Uma ,

i Monochirus.

Moxochirus< Microchiru8.

( Quenselia.

SOLEA.

Brachirus.

Symphurus<

r Sympliurus.

I Bascanius.

Delothyris.

Charybdia.

Bibronia.

^Acedia.

VI.—Cyxoglossix.e.

1

} Larval forms.

ANALYSIS OF SUBFAMILIES OF PLEUBOXECTIDjE.

a. Flounders : Edge of preopercle free ; mouth with developed teeth
;
pectoral and

ventrals well developed (one pectoral* or one ventral occasionally absent).

b. Mouth nearly symmetrical, the dentition nearly equally developed on both sides,

the gape usually, but not always, wide.

c. Ventral fins symmetrical, similar in position and in form of base, the ventral

fin of the eyed side not being extended along the ridge of the abdomen.

HlPPOGLOSSIX JE I.

ce. Ventral fins unsymmetrical, dissimilar m position and usually also in form,

the ventral fin of the eyed side being extended along the ridge of the ab-

domen. Eyes and color on the left side Rleuronectinje II.

t

* Both pectorals are wanting in the genus Mancopsetta Gill (= Lepidopsetta Gthr.),

an antarctic member of the Pleuronecliuai.

t In the Samarinw, the eyes and color are on the right side, the mouth is small bu„

nearly symmetrical, the ventral fins are both lateral but with base somewhat pro-

longed, the gill-rakers are minute, and in most of the species some of the dorsal rays

are filamentous and simple, resembling spines. The group, like the One opterince, seems

to lie between Pleuronectince and Platessinw. It seems to include the genera Samaris,

Lophonectes, Poccilopsetta, and Nematops, all belonging to the Indo-Pacific fauna.
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bb. Mouth uusyinmetrical, the jaws on the eyed side with nearly straight outline,

the hones on the hlind side strongly curved ; teeth chiefly on the blind

side.

d. Ventral fins unsymmetrical, that of the eyed side extended along the ridge

of the abdomen, snout with a free ray or other appendage in connection

with the first ray of the dorsal. Eyes and color on the right side.

ONCOPTFUINiE III.

dd. Ventral fins nearly or quite symmetrical, that of the eyedside with short

base ; eyes and color on the right side (with occasional exceptions).

Platessin^e IV.

aa. Soles. Edge of preopercle adnate, usually obscured by the scales ; mouth very

small, much twisted toward the blind side, and with rudimentary teeth

;

pectoral and ventral fins generally small, occasionally obsolete.

e. Eyes on the right side, separated by a bony ridge Solein.e V.

ee. Eyes on the left side, not separated by a bony ridge.. ..Cynoglossin.e VI.

ANALYSIS OF GENERA OF PLEURONECTIDJS FOUND IN AMERICA AND
EUROPE.

Subfamily L-HIPPOGLQSSIMl.

( Large-mou thed flounders with the ventralfins symmetrical.
)

Mouth symmetrical, the jaws and the dentition nearly equally devel-

oped on both sides
;
gape usually wide, the maxillary more than one-

third length of head. Lower pharyngeals narrow, usually with but one
or two rows of sharp teeth ; teeth in jaws usually acute. Eyes large

;

edge of preopercle free. Pectoral and ventral fins well developed, the

ventral fins similar in position and in form of base, the ventral fin of the

eyed side not beiug attached along the ridge of the abdomen. Septum
of gill cavity without foramen.

a. Vertebrae andfin-rays much increased in number (the vertebra? about 50, the dorsal rays

about 100, the anal rays about 85) ; body comparatively elongate
;

caudal fin lunate; lateral line simple; anal spine mostly obso-

lete. Dextral species, Arctic in distribution.. (Genera allied to

Hippog loss us.

)

c. Large teeth'm both jaws arrow-shaped, biserial. some of them depressible^ upper
eye with vertical range

;
gill-rakers short ; scales deciduous, cili-

ated ; lateral line without arch ; flesh soft. Vertebras (stomias)

12+37= 49 Atheresthes, 1.

cc. Large teeth not arrow-shaped, biserial above, uniserial below ; scales very

small, cycloid
;
gill-rakers long and slender; eyes strictly lateral.

d. Lateral line without anterior arch; lower pharyngeal teeth uniserial.

Platysomatichthys, 2.

dd. Lateral line with an interior arch; lower pharyngeal teeth biserial ; vertebral

( h ippoglossus) 16+34=50 Hippoglossus, 3.

aa. Yertebrw andfin-rays in moderate number (vertebra less than 46, dorsal rays less

than 95, anal rays less than 75) ; caudal fin double truncate or

rounded, the median rays longest.

/. Lateral line without distinct anterior arch ; vertebra?, 40 to 46 ; body nor-

mally dextral ;* caudal peduncle distinct ; scales ciliated ; anal
spine usually strong. Species of subarctic distribution. (Genera
allied to Hippoglossoides.)

'Frequently sinistral in Hippoglossoides elassodon.
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g. Lateral line simple (without accessory dorsal branch) ; teeth sharp,

those of lower jaw uniserial; dorsal beginning above eye.

h. Teeth in the upper jaw biserial.

i. Scales comparatively large, thin, and deciduous (lateral line 70) ; body

slender, the flesh soft ; vertebra; (exilis) 11+34—45.
Lyopsetta, 4.

ii. Scales small and adherent (lateral line 96) ; body robust, the flesh

firm; vertebra; (jordani) 114-32=43 Eopsetta,5.
hh. Teeth in the upper jaw uniserial ; scales small and flesh firm ; vertebra;

(platessoides) 13-j 32=45 Hippoglossoides, 6.

gg. Lateral line with an accessory dorsal branch ; vertebrae 40 to 42 ;
scales

small, firm, ctenoid ; dorsal fiu beginning before the eye ;
teeth

sharp, unequal, some of them canine-like; mouth not large;

lower pharyngeal teeth sharp, uniserial ; vertebra; (melanostictus)

11+29=40 PSETTICHTHYS, 7.

ff. Lateral line with a strong arch in front ; no accessory branch ; vertebra; in

smaller number (35 to 41); teeth uniserial; anal spine usually

obsolete ; body normally sinistral.* (Species chiefly of the tem-

perate or sub-tropical seas, none of them Arctic and none Euro-

pean.) (Genera allied to Paralichthys.)

k. Dorsal fin beginning above the pupil
;
gill-rakers short and thick ; teeth

rather small; no canines; body indifferently dextral or sinis-

tral (in some species at least).

I. Scales ctenoid Hippoglossixa, 8.

II. Scales cycloid ; caudal fin subsessile, the caudal peduncle extremely

short ; skin of shoulder-girdle with patches of cup-shaped scales
;

vertebra; (liolepis) 12+25=37 Xystreukys, 9.

kk. Dorsal fin beginning in advance of eye.

m. Scales weakly ciliated; caudal fin with a distinct peduncle; teeth unequal,

some of the anterior canine-like
;

gill-rakers rather long and

slender; vertebra;, 35 to 41 Paralichthys, 10.

mm. Scales very strongly ctenoid on both sides of body ; mouth small-

ish, with small, sharp teeth ; anterior rays of dorsal notably ex-

serted, the rays of the anterior part of the fin longer than some

of those further back, thus forming a more or less distinct lobe
;

gill membranes considerably united
;
gill-rakers short and broad

;

caudal peduncle short ; left ventral produced ; vertebra; (quadro-

cellata) 9 + 26:= 35 Axcylopsetta, 11.

Subfamily II.-PLEURONEOTINiE.

(Large-mouthed flounders, with the central fins unsymmctrical.)

Mouth symmetrical, the dentition nearly equally developed on both

sides
;
gape usually wide (narrow in Platophrys, Etropus, etc.), the max-

illary commonly more than one-third length of head. Lower pharyn-

geals narrow, each with one or more rows or a narrow band of small,

sharp teeth; teeth in jaws acute. Eyes not minute
;
pectorals and ven-

trals usually well developed. Edge of preopercle free. Ventral fins

dissimilar in form or in position, that of the left or eyed side inserted

on the ridge of the abdomen, its base extended along this ridge, its rays

more or less wide apart. Caudal fin rounded or subtruncate ; no ac-

*Dextral in some species of Hippoglossina ; occasionally dextral in some species of

Paralichthys and Xystreurys.
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cessory lateral line ; anal spine usually weak or obsolete; a pelvic spine

sometimes developed. Vertebrce in moderate or small number, 31 to 40

(except in Monolene). Body sinistral. Species chiefly tropical or sub-

tropical in distribution.

a. Pectoral iin of both sides present ; dorsal rays less than 100.

b. Septum of gill cavity between gill arches and the termination of the shoulder-

girdle with a large foramen ; the emargination below

the shoulder-girdle near the isthmus not deep ; lateral

line with a strong arch in front ; last rays of dorsal and

anal inserted more or lesson the right side of the median

line ; teeth subequal, in bands,

c. Vomer toothless ; ventral fins free from the anal ; caudal fiu subsessile ; scales

small, each with very long spinules ; vertebrae (regius)

10 + 25 = 35 Phryxorhombus, 12.

<<: Vomer with teeth.

d. Ventral of eyed side united to the anal; scales small, very rough; body

ovate ; vertebrae (panctatm) 12 + 25= 37.

Zeugopterus, 13.

dd. Ventral fins free from the aual ; scales ciliated, deciduous ; body oblong,

much compressed; vertebrae {whiff-iagonis) 11 + 30=41.
Lepidorhombus, 14.

M\ Septum of gill cavity below gill arches, without foramen ; a deep emargination

near the isthmus ; ventral fius free from anal.

e. Vomer with teeth ; lateral line with a strong arch in front.

/. Teeth unequal, those of the upper jaw biserial, some of them cauine-

like; scales weakly ciliated; body elongate; mouth very

large Citharus, 15.

ff. Teeth subequal, iu villiform bands ; body broadly ovate ; caudal fiu sub-

sessile ; interorbital area broad ; scales small, cycloid, or

wanting ; vertebras 31 to 36 Pleuroxectes, 16.

ee. Vomer toothless ; ventral fins free from anal ; caudal fin subsessile.

/(. Lateral line with a distinct arch in front; teeth small, uniserial, or

inperfectly biserial.

i. Interorbital area a narrow ridge, sometimes with a median

groove.

/'. Scales cycloid or weakly ciliated, deciduous ; vertebra1
- 10 -f- 28 =

38 ' xVrnoglossus, 17.

ii. Interorbital space more or less broad, deeply concave ; scales

small, ctenoid, adherent ; body ovate (pectoral of left

side usually filamentous in the male) ; vertebras (lunatus)

<j + 30= 39 Platophrys, 18.

Jtk. Lateral line without arch in front ; scales ciliated.

/.-. Teeth in upper jaw biserial, in the lower uniserial, the front

teeth of upper jaw enlarged ; vertebras 35 or 36.

Syacium, 19.

jfcfc. Teeth iu both jaws uniserial; interorbital space very narrow,

the ridges coalescing between the eyes.

I. Mouth not very small, the maxillary more than one-third

length of head.

m. Gill-rakers very short and thick, tubercle-like; scales

small, firm, ctenoid Azevia, 20.

film. O ill-rakers slender, of moderate length ; scales thin, decid-

uous, ciliated ; vertebra' 34 to 40 Citharichthys, 21.
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II. Mouth very small, the teeth subequal, the maxillary less

than one-third length of head.

v. Teeth uniserial ; vertebra? 9 -{- 25= 34 Etropus, 22.

nn. Teeth in villiform bands Thysaxopsetta, 23.

aa. Pectoral tin of blind side wanting ; eyes very close together ; caudal fin subses-

sile ; teeth small, uniserial ; mouth moderate ; lateral

line ofeyed side arched, that of right side nearly straight;

dorsal fin beginniug on snout, its anterior rays not ex-

serted, its rays all simple and very numerous : scales

small ; body thin, very elongate ; vertebrae (sessilicauda)

43; (deep-sea flounders, of uncertain relationship).

Monolene, 24.

Subfamily III -ONCOPTEKIM.

(Sinall-inouthed flounders, with the right ventral fin extending along

the ridge of the abdomen, dorsal beginning at the snout, a bony promi-

nence of some sort connected with its first ray 5 eyes and color on the

right side.)

a. Left side of snout with a horizontal slit-like cavity, into which a curved, bony,

ray-like appendage is depressible ; lateral line with an anterior arch and with

numerous accessory branches nearly at right angles with it ; scales cycloid ; right

ventral fin free from the aual fin ; left ventral fin present
;
gill-rakers short and

slender Oncopterus, 25.

Subfamily IV.-PLATESSINJE.

Mouth small, unsymmetrical, the jaws on the eyed side with nearly

straight outline, the bones on the blind side strongly curved ; dentition

chiefly developed on the blind side ; eyes large ; edge of preopercle

not hidden by the scales
;
pectoral fins well developed ; vertical fins well

separated ; ventral fins nearly or quite symmetrical ; aual spine usually

strong (obsolete in Microstomas). Body dextral (except frequently in

Platichthys stellatus). Species arctic or subarctic in distribution.

a. Vertebra? in moderate number (from 10 -f 2(5 = 36 to 11+ 33 — 44) ; dorsal rays

65 to 80 ; anal rays 45 to 60.

b. Teeth small, acute, in several series ; lateral line nearly straight, with an acces-

sory dorsal branch; lower pharyngeals narrow, with small

biserial teeth ; scales cycloid. (Genera allied to Pleuronichlhys).

c. Lips thick—each with several longitudinal folds ; dorsal fin beginning on the

blind side ; vertebrae 38 to 40 Pleuronichthys, 26.

cc. Lips simple; dorsal fin beginning on the median line; vertebrae (guttulatus)

11 + 24 = 35 Hypsopsetta, 27.

bb. Teeth chiefly uniserial, all more or less blunt, conical or incisor-like. (Genera
allied to Platessa).

d. Lateral line with an accessory dorsal branch.

e. Lateral line without distinct arch in front.

/. Teeth compressed, incisor-like, close-set.

g. Scales closely imbricated, mostly cycloid ; upper eye on median line;

vertebra? (vctulus) 11 -f 33 = 44 Parophrys,.28.

gg. Scales scarcely imbricated, all very strongly ctenoid ; eyes both

lateral *. Inopsetta, 29.
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ff. Teeth conical, separated, not incisor-like ; scales closely imbricated,

all strongly ctenoid ; month comparatively large (approach-

ing that of Psettichthys) ; vertebrae (isolepis) 10 -f- 32 =
42 Isopsetta, 3G.

ce. Lateral line with a distinct arch in front; scales imbricated, rough-

ctenoid; vertebrae (bilineata) 11 -f 29 = 40.Lepidopsetta, 31.

dd. Lateral line without accessory dorsal branch.

h. Lateral line with a distinct arch in front ; scales imbricated,

rough-ctenoid ; vertebras (limanda) 40 Limaxda, 32.

Via. Lateral line without distinct arch in front.

i. Scales regularly imbricate, all (on eyed side) ctenoid in both

sexes ; no stellate tubercles on head nor on bases of dorsal and

anal fins ; teeth, incisor-like, close-set ; lower pharyngeals very

narrow, each with two rows of separate, conical teeth ; fin rays

scaly Pseudopleuronectes, 33.

ii. Scales imperfectly imbricated, or else not all ctenoid.

j. Scales chiefly cycloid in both sexes ; lower pharyngeals small

and narrow, separate, each with 1 to 4 rows of small, bluntish

teeth Platessa, 34.

ij. Scales rough-ctenoid in the male, more or less cycloid in the

female (fin rays scaly in the male, naked in the female) ; lower

pharyngeals very large, more or less united in the adult, their

surface somewhat concave, the teeth in five or six rows, large,

blunt, close-set ; teeth in jaws incisor-like ; fin-rays of dorsal,

and anal without tubercles at base Liopsetta, 35.

jjj. Scales all in both sexes and on both sides of the body repre-

sented by coarse scattered stellate tubercles ; similar tubercles

between bases of dorsal and anal rays ; lateral line without

scales ; lower pharyngeals broad, each with three rows of blunt,

coarse teeth; teeth incisor-like Platichthys, 36.

aa. Vertebra? in increased number (varying from 13+ 35= 48 to 13+ 52=65); dorsal

rays 90 to 120; anal rays 70 to 100; teeth broad, incisor-like;

scales small, all cycloid. (Genera allied to Glyptocephalus).

k. Left side of skull normal ; anal spine obsolete; vertebras 48 to

52 Microstomia, 37.

kk. Left side of skull, with large mucous cavities; anal spine

strong ; vertebras 58 to 65 Glyptocephaltjs, 38.

Subfamily V.-SOLEINJE,

(Soles with the eyes on the'right side, and separated hy a bony ridge.)

Body oblong or elongate, with the eyes and color on the right side;

eyes moderate or small, separated by a distinct bouy ridge, the upper eye

usually more or less in advance of the lower ; mouth small, more or less

twisted towardsthe blind side; teeth little developed, in villiform bauds
;

edge of preopercle aduate, usually concealed by the scales
;

gill open-

ings more or less narrowed, the gill membranes aduate to the shoulder-

girdle above ; blind side of head usually with fringes; pectoral fins

small, sometimes wanting; ventral fins developed, one or both of them
sometimes obsolete; scales usually ctenoid, rarely wanting; lateral line

straight, usually single.
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a. Gill openings very small, separate, each reduced to a slight slit below angle of

opercle ; right ventral beginning at the chin, confluent with the anal

;

pectoral fins wanting or very small ; lateral line present, straight ; eyes

small; snout dilated, the dorsal beginning upon it.

b. Scales present, ctenoid ; caudal fin somewhat confluent with dorsal.

c. Left ventral rudimentary, with two rays Apionichthys, 39.

cc. Left ventral well developed, with five rays Achiropsis, 40.

bb. Scales none ; caudal fin not confluent with dorsal and anal.-GYMNACHiRUS, 41.

aa. Gill openings of moderate extent, confluent below.

d. Vertical fins well separated.

e. Eight ventral fin with extended base, confluent with the anal fin ; verte-

brae about 28 ; body ovate in outline, the depth nearly half the length
;

pectoral fins rudimentary or wanting ; lateral line straight ; scales well

developed, ctenoid, those on the head more or less enlarged, those of the

blind side of the head with fringes Achirus, 42.

ee. Right ventral fin with short base, free from the anal ; vertebrae 34 to 50 ;

body elliptical or elongate, the depth one-third to two-fifths the length
;

lateral line single* on both sides.

/. Vertebrae 34 to 40; body oblong; pectoral fins usually small, sometimes

wanting on the blind side Moxochirus, 43.

ff. Vertebrae 47 to 50 ; body elongate
;
pectoral fins subequal, present on

both sides Solea, 44.

dd. Vertical fins fully confluent around the short tail, body oblong ; scales very

small, ctenoid ; vertebra' (zebra) ^ + 41 = 49 Brachirus, 45.

Subfamily VI.-CYNOGLOSSINjE.

(Soles with the eyes on the left side, not separated by a bony ridge.)

Body elongate, more or less lanceolate in outline, with the eyes and

color on the left side ; eyes small, very close together, with no distinct

interorbital ridge between them ; mouth small, twisted toward the blind

side; teeth little developed, in villiform bauds; edge of preopercle

covered by the scales
;

gill openings narrow, the gill membranes adnate

to the shoulder girdle above, joined together and free from the isthmus

below; pectoral fins wanting (in the adult); ventral fins small, that of

the blind side often wanting; vertical fins more or less confluent ; scales

ctenoid ; lateral line sometimes wanting, sometimes duplicated.

a. Ventral fin of eyed side only present, free from the anal; no pectoral fins; no

lateral line ; head without fringes .• Symphtjrus, 46.

Subfamily I.-HIPPOGLOSSINJE.

Genus I.—ATHERESTHES.

Atheresthes Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 51 (siomias).

Type : Platysomatichthys stomias Jordan & Gilbert.

The single species which constitutes this genusf is one of the most

*Two lateral lines on the blind side in the Asiatic genus, Pardachirus.

t Arrow-shaped canine-teeth are also found in tbe Asiatic genus I'settodes Bennett,

a curious group somewhat allied to Atheresthes. In Psettodes, the caudal fin is rounded,

the dorsal fin begins on the nape, above middle of tbe cheek, tbe scales are small and

ctenoid, and there are no gill-rakers.
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remarkable of the flounders. Of all the group, it approaches iu form

aud general characters most nearly to the Gadoid fishes, from which we
may presume the flounders to be descended, although Dr. Gill has sug-

gested the possibility of their descent from Trachypteroid fishes.

ANALYSIS OF SPECIES OF ATHERESTHES.

a. Head about 3| in length; depth, 3£ ; D. 103, A. 86; Lat. 1.135. Gill-rakers about

4 + 12, long and slender ; iuterorbital ridge broad, scaly ; eyes large ; vertebra,

12 + 37=49. Color olive brown, the margins of the scales darker; blind side

dusted with dark points ; inside of mouth and gill-cavity black.

Stomias,.1.

1: ATHERESTHES STOMIAS.

(The Arkow-tootiied Halibut. )

[Plate I.]

Platysomatichtliys stomias Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, 51, 301,

(San Francisco).

Jtheresihes stomias Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, 57, 454 (off San

Francisco). Bean, Proc. U. S. Nat. Mns., 1881, 242 (San Francisco, Port

Etches, Afognak Island, Popoff Island, Shumagins). Jordan and Gilbert,

Proc. U. S. Nat. Mus., 1881, 66 (Point Reyes to Farallones). Jordan and Gil-

bert, Syn. Fish. N. A., 820, 1832. Bean, Proc. U. S. Nat. Mus., 1883, 354

(Wrangel and Nabu Bay, Alaska). Jordan, Nat. Hist. Aquat. Aniin., 1884,

188, plate 53 (Point Reyes ).

Habitat.—Coast of Alaska, southward iu deep water to near San
Francisco.

This species is not uncommon in the deep water off San Francisco,

and is brought in in considerable numbers from the sweep-nets {parran-

zelle) used in this region. Farther northward it is taken on the coast

of Alaska, and it is properly a member of the Alaskan fauna.

Genus II.—PLATYSOMATICHTHYS.

Reinhardtius Gill, Cat. Fishes East. Coast N. A., 1861, 50. (Xomcn nudum.)

Platysomatichtliys Bleeker, Cotnptes Rendus, Acad. Sci. Amsterdam, xiii, 1862,

426. (jaingu is = h ippoglossoides.

)

Reinhardtius Gill, Proc. Ac. Nat. ScL Phila., 1864, 218. (h ippoglossoides.)

Type: Pleuronectes pinguis Fabricius = Pleuronectes liippoglossoides

AValbaum.

But a single species of this genus is known, an Arctic fish, in some
degree intermediate between the true halibut and Atheresthes.

We continue to use the name Platysomatichthys for this genus, as the

earlier name Reinhardtius was introduced without explanation or spe-

cial designation of a type, although there is no question as to what
species the author would have included in the group if he had taken

the trouble to define.it.
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ANALYSIS OF SPECIES OF PLATYSOMATICHTII YS.

a. Head, 3* in length ; depth, nearly 3 ; D. 100, A. 75 ; Lat. 1. 160 ; interorbital

spaoe, broad, flat, scaly ; color brown, nearly plain Hippoglossoides, 2.

2. PLATYSOMATICHTHYS HIPPOGLOSSOIDES.

(The Greenland Halibut.)

[Plate II.]

Pleuronectes cynoglossus Fabricius, Fauna Gromlandica, 1780, 103 (Greenland, not of

Linnaeus).

Pleuronectes hippoglossoides Walbauin, Artedi Piscium, 115,1792 (based on Fabricius).

Eeinhardtius hippoglossoides Gill, Cat. Fish. E. Coast N. A., 1861, 50 (name only). Gill,

Proc.Ac. Nat.Sci. Phila., 1864, 218.

Platysomatichthys hippoglossoides Goode & Bean, Bull. Esses Inst., ii, 7, 1879 (coast

of Massachusetts and northward in deep water). Collett, Norske Nord Havs
Exped., 1880, 142 (Fiumark, Hatnmerfest). Jordan & Gilbert, Syn. Fish. N.

A., 1882, 819. Goode, Nat. Hist. Aquat. Anim., 1884, 197, pi. 56 (George's

Bank and northward), and of late American writers generally.

rieuronectes pinguis Fabricius, Zoologiske Bidrag., 1824, 43 (Greenland).

Hippoglossus pinguis Reinhardt, " Kgl. Dausk. Vidensk. Selsk., 116, 1838."

Platysomatichthys pinguis Bleeker, I.e., 426, 1862.

Hippoglossus grmnlandicus Giinther, iv, 404,1862 (Greenland).

Habitat.—Arctic parts of the Atlantic, south to Finland and the Grand
Banks.

Genus III.—HIPPOGLOSSUS.

Hippoglossus Cuvier, Regne Animal, ii, 1817 (Mppoglossua).

Type: Pleuronectes hippoglossus L.

This genus contains but one species, the well-known halibut, abun-

dant on both coasts of the North Atlantic and of the North Pacific.

analysis of species of hippoglossus.

a. Head, 3f ; depth, about 3; D. 105, A. 78; Lat. 1. 150 or more; interorbital space,

broad, flat, scaly; gill-rakers, few, short, compressed, wide-set; color, dark
brown ; vertebrae, 16 4- 34 = 50 Hippoglossus, 3.

3. HIPPOGLOSSUS HIPPOGLOSSUS.

(The Halibut. )

[Plate III.]

Pleuronectes hippoglossus Linmeus, Systema Naturae, ed. x, 269, 1758 (European Ocean)
(of Gmelin, Bloch, and early writers generally).

Hippoglossus hippoglossus Jordan, Cat. Fish. N. A., 1885, 133.

Hippoglossus vulgaris Fleming, British Auitnals, 1828, 197. Giinther, iv, 403, 1862. Day,
Fishes Great Britain, ii, 5, pi. xciv, and of European writers generally.

* Only an outline of the very extensive synonymy of this commou food-fish is here

given.
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Hippogloxsus vulgaris Storer, Fish. Mass., 145, 1839. DeKay, New York Fauna, Fishes,

1842, 294, pi. 49, f. 157. Storer, Synopsis Fish. N. A., 1847, 475. Lockington,

Rep. Com. Fisheries, California, 1878-'79, 39 (Farallone Islands). Locking-

ton, Proc. U. S. Nat. Mus., 1879, 71 (San Francisco). Bean, Proc. U. S. Nat.

Mus., 1879, G3 (Unalashka and St. Michael's, Alaska, Eastport, Maine).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 454 (Puget Sound, San Fran-

cisco). Goode, Proc. U. S. Nat. Mus., 1880, 471 (Fisher's Island, Connecticut,

&c.) ; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 66 (SaD Francisco, Cape

Flattery). Bean, Proc. IT. S. Nat. Mus., 1881, 242 (San Francisco, Puget

Sound, Port Althorp, Chiigachik Bay, St. Paul, Unalashka, St. Michael's.

Jordan & Gilbert, Syn. Fish. N. A., 1882, 819. Bean, Cat.Col. Fish. U. S. Nat-

Mus., 1883, 20 (Port Althorp, Alaska). Dresel, Proc. U. S. Nat. Mus., 1884, 244,

(Davis Straits, Greenland). Goode, Nat. Hist. Aquatic Anim., 1884, 189,

plate 54 (Sandy Hook, Montauk Point, Block Island, and northward), and of

American writers generally.

Uippoglo88U8 maximus "Gottsche, Wieginann's Archiv, 1835, 164."

Hippoglossus gigas Swaiuson, Nat. Hist. Class'n Anim., ii, 1839.

Hippoglossus ponticus Bonaparte, Catalogo Metodico, 1846, 47 (Black Sea, after

Pallas).

Hippoglossus americavus Gill, Proc. Acad. Nat. Sci. Phila., 1864, 220.

Habitat.—All northern seas, southward in deep water to France,

Sandy Hook, and San Francisco.

The halibut, the largest and most widely distributed of all the

Pleuronectidce, is too well known to require discussion here.

Genus IV.—LYOPSETTA.

Lyopsetta Jordan and Goss, Cat. Fish. N. A., 1885, 135 (exilis).

Type: Hippoglossoides exilis Jordan & Gilbert.

This genus contains but a single species, a small, soft-bodied flounder,

of the waters of the North Pacific. In its technical characters Lyop-

setta is very close to Hippoglossoides, of which it might well be regarded

a subgenus. The introduction of the name Lyopsetta is to be regretted

from its close resemblance to Liopsetta, a word of similar sound, but

very different meaning. At the time of the introduction of Lyopsetta,

Liopsetta was regarded as an obsolete synonym.

ANALYSIS OF SPECIES OF LYOPSETTA.

a. Body rather slender, the flesh soft ; mouth rather small, the maxillary 2$ in head

;

teeth small, slender, close-set, nearly uniform. Eyes very large, 3£ in head,

separated by a sharp, scaly ridge. Scales rather large, thin, deciduous, weakly
ctenoid

;
pectorals small, the right pectoral nearly 2 in head. Gill-rakers short,

slender, x+9. Head, 4 ; depth, 3£; D. 78, A. 62, Lat. 1., 71. Vertebras 11 + 34 =•

45. Pale brown, with dark points ; bronze spots sometimes present ; tins dusky
;

dorsal, anal, and ventrals edged with yellow Exilis, 4.

4. LYOPSETTA EXILIS.

Hippoglossoides exilis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 154 (off San
Francisco). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 454 (Puget
Sound, San Francisco, Monterey Bay). Jordan and Gilbert, Proc. U. S. Nat.

Mus., 1881, 67 (San Francisco, Point Reyes, Seattle, Puget .Sound). Jordan"

& Gilbert. Syn. Fish. N. A., 1882, 827.
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Habitat.—North Pacific, in rather deep water. San Francisco to Pu-

get Sound, and probably northward.

This small flounder is brought in in large quantities by the sweep-

nets off San Francisco. It is of little value as a food-fish.

Genus V.—EOPSETTA.

Eopsetta Jordan & Goss, Cat. Fish. N. A., 1835, 135 {jordani).

Type: Hippoglossoides jordani Lockington.

This genus contains but a single species, a large flounder which is

abundant on the coast of California. It is very close to the genus

Hippoglossoides, and its separation as a distinct genus is perhaps hardly

justified.

ANALYSIS OF SPECIES OF EOPSETTA.

a. Body broadly ovate ; maxillary 2f in head ; teeth in two series above, the inner

series much smaller, the outer canine-like in front, gill membranes somewhat
united; gill-rakers strong, x + 15; eyes large, 3| in head, separated by a narrow,

blunt, scaly ridge; scales small, firm, strongly ciliated, smooth on blind side;

anal spine strong ; head 3J ; depth 2£. D. 94, A. 72, Lat. 1. 96. Vertebne 11 -f 32

=43. Color, olive-brown, nearly uniform Jordani, 5.

5. EOPSETTA JORDANI.

(The "California Sole.")

Hippoglossoides jordani Lockingtou, Proc. U. S. Nat. Mus., 1879, 73 (San Francisco).

Lockington, Rep. Com. Fisheries, California, 1878-79, 40 (San Francisco,

Faralloue Islands). Lockington, Scientific Press Supplement, April, 1879, 120.

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 454 (Puget Sound, San Francisco,

Monterey Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 67 (Mon-
terey, Puget Sound, San Francisco). Jordan & Gilbert, Syn. Fish. N. A.,

1882, p. 826. Jordan, Nat. Hist. Aquat. Auim., 1884, 187.

Habitat.—Coast of California, Puget Sound to Monterey.

This is one of the commonest flat-fishes of the California coast, be-

ing found in abundance in shallow water from Monterey northward.

It is a good food-fish, and large numbers are dried each year by the

Chinese.

Genus VI—HIPPOGLOSSOIDES.

Hippoglossoides Gottsche, Wiegmanu's Archiv, 1835,164 (" limanda"=platessoides).

Drepanopsetta Gill, Cat. Fish. East Coast N. Am., 1861,50 (platessoides).

Pomatopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217 (" dentata "— platessoides).

Type : Pleuronectes platessoides Fabricius.

This genus, as here restricted, contains two closely related species,

the one of the North Pacific, the other of the North Atlantic. Both are

essentially Arctic species, inhabiting shallow waters in the regions

where they are. most abundant.
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ANALYSIS OF SPECIES OF HirPOGLOSSOIDES.

a. Teeth small, unequal,the anterior largest
;
gill-rakers short, X-f-10 in number; max-

illary 2$- in head ; eye 5£ in head ; interorbital space with an obtuse, prominent
ridge, with usually about sis series of scales ; head, 3| ; depth, 2£ ; D. 88 (80 to

93) ; A. 70 (64 to 75) ; Lat. 1. 90 ; vertebra; 13-f-32=45 ; color nearly plain brown.

Platessoides, 6.

aa. Teeth small, subequal ; gill-rakers slender, X+16 ; maxillary 2£ in head; eye

large, 4 in head ; interorbital space a narrow, knife-like ridge with usually a single

series of scales; head, 3£ ; depth, 2+ ; D. 80 (77 to 84) ; A. 61 (59 to 64) ; Lat. 1. 100
;

color brown, sometimes mottled with darker Elassodon, 7.

6. HIFPOGLOSSOIDES PLATESSOIDES.

(The Sani> Dab.)

[Plate IV.]

Pleuronectes linguatula Miiller, Zool. Dan. Prod.rornus, 45, 1776 (not of Linnajus).

Pleuronectes platessoides Fabricius, Fauna Groenlandica, 1780, 164 (Greenland), and of

numerous copyists.

Vitharus platessoides Reinhardt, Kongl. Dausk. Vid. Selsk, 116, 1838.

Drepanopsetta platessoides Gill, Cat. Fish. East Coast N. Am., 1861, 50 (name only).

Hippoglossoides platessoides Gill, Proc. Acad. Nat. Sci. Phila., 1H64
; p. 217. Collet!,

Norske Nord-Havs. Exped., 1880, 144 (Norway to Spitzbergen). Goode, Proc.

U. S. Nat. Mus., 1880, 471. Jordan and Gilbert, Syn. Fish. N. A., 1882, 826.

Stearns, Proc. U. S. Nat. Mus., 1883, 125 (Labrador). Goode, Nat. Hist.

Aquatic Anim., 1S84, 197, pi. 55 (Wood's Holl and northward), and of recent

American writers generally.

rieuronectes limandoides Bloch, Ansl. Fische, iii., 24 tab. 186, 1787 (Europe), and of

various copyists.

Hippoglossoides limandoides Ciinther, Cat. Fish., iv, 405, 1862. Day, Fishes Great

Britain and Ireland, vol. ii, p. 9, pi. xcv.

Hippoglossoides limanda Gottsche, Wiegm. Archiv, 1835, 168 (not PL limanda L.).

Pleuronectes limanclanus Parnell, Edinburgh New Phil. Journ., 1835, 210.

Pi'atessa dentata Storer, Fish. Mass., 143, 1839. (, Boston and Provincetown ; not Pi.

dcntatus Linnaeus.) DeKay, N. Y. Fauna, Fish, p. 298, 1842. Storer, Syn.

Fish. N. A., 1846, p. 476.

JPppoglossoides dentatus Giinther, Cat. Fish. , iv., 406, 1862. Giiuther, Voy. Challenger,

Fishes, 1880, 3. (Station 49, south of Halifax.)

Pomatopsetta dentata Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 217.

Habitat—North Atlantic, south to Cape Cod, and the coasts of Eng-
land and Scandinavia.

The identity of the American and European representatives of this

species (platessoides and limandoides) is now conceded by all writers. A
little difference is recognized between Arctic and subarctic examples, the

former having a somewhat greater number of fin-rays.

Thus, Greenland specimens, according to Collett, have D. 88, A. 69,

specimens from Finmark have D. 92, A. 72; these representing the var.

platessoides. Specimens from England (var. limandoides) have D. 80,

A. 66, while those from intermediate localities present in general fin for-

mulae likewise intermediate, showing that no sharp division is possible.

This is a rather common food-fish of the deeper waters northward,

on both sides of the ocean.
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7. HIPPOG-LOSSOIDES ELASSODON.

[Plate V.]

Hijjpoglossoides elas&odon Jordan and Gilbert, Proc. U. S.Nat. Mus., 18S0, 278 (Seattle,

Tacoma, Washington Territory). Jordan & Gilbert, Proc. U. S. Nat.

Mus., 1880, 454 (Puget Sound) and elsewhere. Bean, Proc. U. S. Nat.

Mus., 1881, 242 (Puget Sound, St. Paul, Humboldt Harbor, Shumagins,

Iliulink, Unalashka, St. Michael's). Jordan and Gilbert, Syn. Fish. N. A.,

p. 826, 1882. Bean, Proc. U. S. Nat. Mus., 1883, p. 20 (Unalashka). Jor-

dan, Nat. Hist. Aquat. Anim., 1884, 188, pi. 52.

Habitat.—North Pacific, south to Puget Souucl.

This is a rather abundant shore fish in Puget Sound, aud it seems to

be still more common northward, being, in Alaska, a food-fish of some
importance.

Genus VII—PSETTICHTHYS.

Psettichthys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 140 (melanostiotus).

Type : Psettichthys melanostjctus Girard.

This genus contains but a single species, found on the coast of Cali-

fornia. It is nearly related to Hippoglossoides, but possesses the peculiar

accessory dorsal branch to the lateral line, characteristic of so many of

the Pacific coast flounders.

ANALYSIS OF SPECIES OF PSETTICHTHYS.

a. Body elliptical; mouth rather small; maxillary 2f in head; teeth large, sharp,

imiserial ; eyes very small, 5 in head, separated by a broad, flat, scaly interspace;

gill-rakers slender,, X -f- 14 ; scales very small, ctenoid, adherent ; accessory lateral

line long; first rays of dorsal exserted, the longest 3 in head; head 4; depth 2£;

D. 85, A. 60, Lat. 1. 112; vertebra 11-f29=40; color dark grayish brown, every-

where finely speckled with darker Mklanostictus, 8.

8. PSETTICHTHYS MELANOSTICTUS.

[Plate VI.]

I'scttichthys mtlanostictus Girard, Proc. Acad. Nat. Sci. Phila., 1854, p. 140 (San Fran-

cisco ; Astoria, Oregon). Girard, U. S. Pacif. R. R. Exped., Fishes, p. 154, 1859.

Giinther, Cat. Fish., iv, 420, 1862 (copied). Lockington, Eep. Com. Fisheries

Cal. 1878-79, p. 40 (San Francisco; Farallone Islands). Lockington, Proc.

U. S. Nat. Mus., 1879, p. 76 (San Francisco). Jordan and Gilbert, Proc. U.

S. Nat. Mus. 1880, p. 453 (Puget Sound, San Francisco, Monterey Bay).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881,p. 67 (Monterey; Puget Sound).

Jordan, Nat. Hist. Aquatic Animals, 1884, 186, pi. 51 (Monterey to Wrangel,
Alaska).

Hippoglovsoides melanostictus, Jordan and Gilbert, Syn. Fish. N. A., 1882, p. 828.

Habitat.—Pacific coast of North America, from Alaska south to Mon-
tery.

This is oue of the commoner flounders of the Pacific coast, being

everywhere known by the mime of " Sole." It lives near the shore, aud
reaches a length of about twenty inches.

In color this species is quite unlike the species of Hippoglossoidcs,

but in most other respects the two groups are closely allied.

S, Mis, yo ~1G
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Genus VIII.—HIPPOGLOSSiXA.

Hippoglossina Steindachner, Ichth. Beitrage, v, 13, 1876 {macrops).

Type : Hippoglossina macrops Steindachner.

This genus is intermediate between Hippoglossoides and Paralichthy^

agreeing with the former in the insertion of ihe dorsal and in generai

appearance, and with the latter in the direction of the lateral line. Two
species, the one from Japan, the other from Patagonia, have been lately

referred to Hippoglossina. A fourth species, apparently still unde-

scribed, is in the museum at Cambridge, from Japan. Some of these

species are dextral, and perhaps all of them are normally so, or perhaps,

as in the case of Xystreurys liolepis. all are indifferently dextral or sin-

istral.

ANALYSIS OF AMERICAN SPECIES OF HIPPOGLOSSINA.

a. [Eye very large, 3^ in head; body elliptical ; dorsal beginning over middle of eye

;

pectoral of left side half bead, much longer than maxillary, which is 2J in head and

reaches middle of eye ; interorbital space a narrow ridge ; teeth very small, sharp,

imiserial ; scales of left side all strongly ctenoid, those of blind side ciliated only

on posterior third of body ; head 2\ ; depth 2£ to 2£, D. 66 or 67 ; A. 52 ; Lat. 1. 75

to 80; no anal spine. Color, brownish, with obscure darker blotches; body sinis-

tral (in the only specimen known)] ( Steindachner) Macrops, 9.

aa. [Eye small, 4i or more times in head ; upper eye slightly before lower; snout 4^ in

bead; interorbital space flat, with minute scales, half vertical diameter of eye;

dorsal beginning above eye, of moderate height; mouth wide, maxillary extend-

ing beyond middle of orbit ; lateral line with a semicircular curve
;
pectoral 2 in

head ; veutrals well developed, symmetrical. Grayish, minutely mottled with

brown. Head 3£; depth, 2J; D. 72; A. 56.] (GUnther) Microps, 10.

9. HIPPOGLOSSINA MACROPS.

Hippoglossina macrops Steindachner, Ichth. Beitr., v, 13, pi. iii, 1876 (Mazatlau).

Habitat.—Pacific coast of Mexico, Mazatlau.

We know this species from the description and excellent figure pub-

lished by Dr. Steindachner.

10. HIPPOGLOSSINA MICROPS.

Hippoglossina microps GUnther, Voyage, H. M. S. Alert. Jan. 4, 1881 (Patagonia).

Habitat.—West coast of Patagonia.

This specimen is known only from Guntner's short description of a

specimen four inches in length.

Genus IX.—XYSTREURYS.

Xystreurys Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 34 (liolepis).

Type : Xystreurys liolepis Jordan & Gilbert.

This genus is very close to Hippoglossina, differing chiefly in the sub-

sessile caudal flu and the smooth scales. In its peculiar gill-rakers it

agrees with those of a Japanese species of Hippoglossina examined by

us. The typical species, like some other Pacific coast flounders, is aj-
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most indifferently dextral or sinistral. The lately-described Hippoglos-

sina punctatissima Steindachner, from Japan, seems to belong to Xyst-

reurys.
ANALYSIS OF SPECIES OF XYSTREURYS.

a. Body broadly elliptical ; mouth small ; maxillary reaching pupil, 2f in head; eyes

large, \\ in head, separated by a very narrow, blunt, scaly ridge ; teeth small, con-

ical, blunt, uniserial, those below subequal, those above larger in front. Gill-

rakers very short, broad, weak, 2 -\- 7. Scales small, cycloid, with many accessory

scales. Skin of shoulder girdle and gill arches with cup-shaped, tubercular scales.

Dorsal inserted above pupil; no anal spine. Pectoral of eyed side falcate, varying

much in length, usually much longer than head ; anterior nostril of blind side with

a short flap. Head 3*, depth 1| ; D. 80 ; A. 62 ; Lat. 1. 123 ; vertebne 12 -f 25= 37.

Olive-brown, mottled with darker, sometimes with very distinct round black

blotches or ocelli; pectoral of colored side barred Liolepis. 11.

11. XYSTREURYS LIOLEPIS.

Xystreurys Uolcpis Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, p. 34 (Santa

Barbara). Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, p. 454 (Santa Barbara;

San Pedro). Jordan and Gilbert, Proc. U. S. Nat. Mus., 1881, p. 66 (Santa Barbara).

ParaHchtliys liolepis Jordan and Gilbert, Syn. Fish. N. A., p. 825, 1882.

This species is rather common on the coast of California, from Point

Concepcion southward. It is a very variable species, the coloration and
the length of the pectoral tins having a wide range of variation.

Genus X.—PARALICHTHYS.

Paralichthys Girard, U. S. Pac. R. R. Surv., Fish., 1859, 146 (maculosii8= calijorni-

cus).

Pseudorhombus Bleeker, Comptes Rendus, Acad. Sci. Amsterd., xiii, 1862, notice

sur quelques genres de la famille des Pleuronectidse, 5 (pohjspilos).

Uropsetta Gill, Proc. Ac. Nat. Sci. Phila., 1862, 330 (californicus= maculosu8).

Chaenopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 218 (ocellaris= dentatii8).

Type: Plcuronectes maculosus Girard =Hippoglossus califoruhus

Ayres.

This genus, as now restricted, contains a considerable number of

species, inhabiting both coasts of America and the eastern and south-

ern coasts of Asia. As indicated by the reduced number of vertebrae,

the species range further southward than do those of the type of Hip
poglossoides.

The name Pseudorhombus has been often used for this genus by Eu-
ropean writers, but the preferable name of Paralichthys has clear priority.

ANALYSIS OF SPECIES OF PARALICHTHYS.

a. Gill-rakers in large number, about 9 + 20, as long as the eye and very slender

;

body elongate, rather robust ; head small, 3f to 4£ in length; maxil-
lary about as long as pectoral and about half length of head ; depth
of body 2| to 2f in length

; caudal peduncle very long ; interorbital

space flattish, its width less than vertical diameter of eye; scales

moderate, somewhat ciliated, about 100 pores in the lateral line; arch
of lateral line 3£ in straight part ; dorsal rays 67 to 71; aual rays 51

to 57; vertebrae 10 + 25=35; color grayish brown, uniform, or mot-
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tied with blackish and pale, the head sometimes sprinkled with .

black dots; young brownish, with spots of light bluish. (Eyes and

color normally sinistral, but reversed examples almost equally com-

mon.) Californicus, 12.

aa. Gill-rakers in moderate number (6 + 13 to 5 + 16), rather long and slender.

1. Dorsal rays 70 to 75 ; anal rays 54 to 60.

c. Scales not very small, about 100 in the course of the lateral line ; head small, 4£

in length; depth, 2i: ; interorbital space rather broad and llattish, f

diameter of eye ; eyes small, 5f in head
;
gill-rakers rather short, 4 + 15,

the longest about f eye
;
pectoral 1J in head ; curve of lateral lino

high and short, 4 in straight part, its height If in its length ; mouth

moderate, the maxillary 2£ in head ; teeth rather few, the anterior

canines large ; color dark brown, more or less mottled and spotted with

paler Brasiliensis, 13.

cc. Scales very small, about 120 in the lateral line ; head 3| in length ; depth, 2i

;

eyes small, wide apart
;
gill-rakers X -f- 17 ; curve of lateral line nearly

5 in straight part, barely twice as long as high ; maxillary 2£ in head ;

color brownish-gray, thickly mottled with many larger and smaller

spots, points and rings ; side with three or four larger spots of irregu-

lar form and ocellated with paler Adspersus, 14.

bb. Dorsal rays, 85 to 93 in number ; anal rays, 67 to 73 ;
gill-rakers, 5+15 or 16

in number, long and slender, the longest | length of eye; body ovate,

the depth about 2£ in length ; head about 3f; caudal peduncle long;

maxillary about half head, reaching past posterior margin of eye;

mouth large, oblique, the gape curved ; canines large, conical, wide-

set ;
interorbital area a rather llattish ridge, in the adult about equal

to vertical diameter of eye, narrower in the young, forming a bony

ridge ; scales cycloid, each with numerous small, accessory scales

;

lateral line with about 95 pores, its arch 4 times in straight part ; color

brownish olive, always with numerous paler and darker spots of vari-

ous sizes and with obscure ocelli ; vertebrae 11+30=41. .Dentatis, 15.

aaa. Gill-rakers few, shortish, wide set, the numbers 2 + 8 to 3 + 10.

d. Body ovate, more or less compressed, and opaque ; the depth about 2£ in

length ; no distinct, definitely-placed ocelli ; scales cycloid.

e. Dorsal rays in large number (85 to 93, as in P. dentatus) ; anal rays 65 to 73
;

pores of the lateral line about 100 ; accessory scales few
;
gill-rakers

2+ 10, lanceolate, dentate, wide-set, and much shorter than the eye;

eyes small ; interorbital space in adult broad, flattish, and scaly, as

wide as length of eye ; caudal peduncle rather long ; depth about 2£

in length ; head about 3£ ; length of arch of lateral line nearly one-

third that of straight part ; color dusky olive, darker than in P. den-

tatus, and with very few darker mottlings or spots.. Lethostigma, 16.

co. Dorsal rays in moderate number (70 to 80) ; anal rays 54 to 61.

/. Scales very small, about 120 in the lateral line; depth of body about

half length ; head 3? in length
;
gill-rakers roughly toothed, 3 + 9 in

number ; arch of lateral line 4^ in straight portion ; mouth very large,

oblique, the broad maxillary more than half head, and reaching past

eye ; D. 78, A. 59 ; coloration brownish, the body and fins spotted with

darker Squamilextus, 17.

ff. Scales moderate, 90 to 100 pores in the lateral line.

g. Interorbital width about equal to length of eye ; dorsal rays 75 to 81

;

anal rays 59 to 61 ;
gill-rakers 2 or 3+9 or 10 ; coloration grayish-

brown, with numerous (more or less distinct) whitish blotches, which

are rarely obsolete; vertebra 10 + 27= 37 Albigutta, 18.

gg. Interorbital width not half the length of the eye; dorsal rays 76

;

anal rays 60 ; form of P. albigutta; eye large (4f in head); maxillary
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2\ in head (as long as pectoral) ; teeth rather small; arch of lateral

line a little longer than high, its length 5-,1
,,
in the straight part

;
gill-

rakers 3+11, shorter and thicker than in P. brasiliensis, the longest

ahout half eye ; color brown, the body and fins irregularly blotched

and with obscure ocelli; pectorals barred; eyes speckled.

Patagonicus, 19.

dd. Body oblong, strongly compressed, semi- translucent ; scales weakly cili-

ated ; about 93 pores in lateral line ; curve of lateral line about 3$

times in straight part; mouth large, oblique; maxillary narrow, its

length 2i in head ; interorbital area a very narrow, bony, scaleless

ridge; head 3| to 4 in length; depth 2i; gill-rakers 2+8 in number,

about half as long as eye; D. 77, A. 62; coloration light grayish,

thickly mottled with darker ; four large horizontally oblong, black

ocelli, each surrounded by a pinkish area; one just behind middle of

the body, below the dorsal ; one opposite this, above anal ; two similar

smaller spots below last rays of dorsal and above last of anal ; verte-

bras, 11+30=41 OBLONGUS.20.

12. PARALICHTHYS CALIFORNICUS.

(Bastard Halibut; Monterey Halibut.)

Pleuroneciesmaculosus Girard, Proc. Acad. Nat. Sci. Phila., 1854, 155 ^young, San Diego).

Paralichthys maculosus Girard, U. S. Pacif. E. E. Exped., Fishes, p. 147, 1859 (not

Rhombus maculosus Cuvier, alsoa speciesof Paralichthys). Giinther. Cat. Fish.,

iv, 431, 1862 (copied). Gill, Proc. Acad. Nat. Sci., Phila., 1864, p. 197. Lock-

ington, Eep. Com. Fisheries, California, 1878-79, p. 41 (Monterey; Tomales

Bay). Lockingtou, Proc. U. S. Nat. Mus., 1879, p. 79 (San Francisco). Jor-

dan and Gilbert, Proc. U. S. Nat. Mus., 1880, 454. (San Francisco, Monterey

Bay, San Luis Obispo, Santa Barbara, San Pedro, San Diego.) Jordan and

Gilbert, Proc. U. S. Nat. Mus., 1881, 66 (Tomales Bay; Monterey; San Diego).

Jordan, Nat. His. Aquat. Anim., 1884, 182.

Hippoglossus californicus Ayres, Proc. Cal. Acad. Nat. Sci., 1859, p. 29, and 1860, fig.

10 (adult, San Francisco).

Pseudorhombus californicus Giinther, Cat. Fish., iv, 426,1862 (copied).

Uropsetta californica Gill, Proc. Acad. Nat. Sci. Phila., 1862, 330. Gill, Proc. Acad.

Nat. Sci. Phila., 1864, 198.

Paralichthys californicus Jordan and Gilbert, Syn. Fish. N. A. 1882, 821.

Habitat.—Coast of California ; Tomales Bay to San Diego..

This large flounder is one of the common food-fishes of the Pacific coast,

where it takes the place occupied on the Atlantic side by Paralichthys

dentatus. It reaches a length of three feet and a weight of sixty

pounds. From its resemblance to the halibut, it usually goes by

the name of bastard halibut. It is readily distinguished from the At-

lantic members of the same genus by its fewer fin-rays and by its more

numerous gill-rakers.

The specific name californicus must be used for this fish, the earlier

name, maculosus, being preoccupied in the genus Paralichthys. As was

first shown by Mr. Lockiugton, the small fish, called Paralichthys macu-

losus, is simply the young of the larger fish, then called Uropsetta cal-

ifornica. Unlike other species of the genus, Paralichthys californicus

is almost as frequently dextral as sinistral.
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13. PARALICHTHYS BRASILIENSIS.

Hippoglossus brasiliensis Ranzaui, Nov. Spec. Pise, 10, tab. iii, 1840 (Brazil).

Pseudorhombus brasiliensis Giinther, Fishes Centr. Auier,473, 1869 (Brazil, Guatemala).
Platessa orbignyana Valenciennes, D'Orbigny Voy. S. Amer. Merid. Poiss., pt. 5, pi. 16, f.

1, 1847.

Rhombus aramaca Castelnau, Auiin. nouv. on rares, Poiss., 78, pi. 40, f. 3 (not of Cu-
viej).

Pseudorhombus vorax Giintlier, Cat. Fish. Brit. Mus., iv, 1862, 429 (" South America").

Habitat.—South America, said to range northward to Guatemala.
This species is known to us from numerous specimens from Eio Janeiro
and from Maldonado, in the Museum of Comparative Zoology.
The locality " Guatemala" given by Giinther seems to be somewhat

doubtful, and the species may not occur in West Indian waters at all.

14. PARALICHTHYS ADSPERSUS.

t Hippoglossus Jcingi Jenyns, Voyage Beagle, Fishes, 1842, 128, pi. 26. (Valparaiso:
from a drawing only.

)

*

Pseudorhombus adspersus Steindachner, Ichthyol. Notizen,v, 1867, 9, Plate II. (Chinchas
Islands.)

Paralichthys adspersus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 370. (Capo
San Lucas.) Jordan and Gilbert, Bull. Fish. Com., 1882, pp. 108 and 111.

(Mazatlan, Panama.) Jordan, Cat. Fish. N. A., 1885, 133.

Habitat—Pacific coast of tropical America. Cape San Lucas to Peru.
Numerous specimens of this species were obtained by Professor Gil-

bert at Mazatlan and Panama. As all these have been destroyed by
fire, we have taken our description from Callao specimens in the Mu-
seum of Comparative Zoology. The species is very close" to P. brasili

ensis, differing chiefly in the smaller scales. This may prove identical

with the remarkable H. kingi of Jenyns, in which case it must stand as

Paralichthys Tcingi.

15. PARALICHTHYS DENTATUS.

(The Summer Flounder.)

Pleuronecles dentatus Linnaeus, Syst. Nat., 1, 458, 1766, and of numerous copyists.

Mitchill, Trans. Lit. & Phil. Soc. N. Y., p. 390, 1815 (New York).
Platessa dentata Storer, Hist. Fish. Mass., p. 143, 1839.

Pseudorhombus dentatus Goode and Bean, Proc. U. S. Nat. Mus., 1879, 123.

Paralichthys dentatus Goode, Nat. Hist. Aquat. Anini., 1884, 178. (Detailed account;
includes P. lethostigma.) Jordan, Cat. Fish. N. A., 1885, 134.

Pleuronectes melanogaster Mitchill, Trans. Lit. and Phil. Soc. N. Y., p. 390, 1815.

(Doubled example.)

Platessa ocellaris DeKay, N. Y. Fauna, Fishes, 1842, 300, PL 47, fig. 152.

Pseudorhombus ocellaris Giinther, iv, 430, 1862 (copied). Jordan and Gilbert, Proc.

U. S. Nat. Mus., 1878, 370 (Beaufort).

Chcenopsetta ocellaris Gill, Proc. Ac. Nat. Sci. , 1864, 218.

Paralichthys ocellaris Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 617

(Charleston).

Paralichthys ophryas Jordan and Gilbert, Syn. Fish N. A., p. 822, 1882 (Charleston).
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Habitat.— Atlantic coast of United States from Cape Cod to Florida.

This species is the common flounder of the coasts of the Northern

States, its range apparently not extending much south of Charleston.

Of the species found in that region it is the most important from a com-

mercial point of view. It reaches a length of about 3 feet and a weight

of about 15 pounds.

It has been confounded by nearly all writers with the more southern

species now called lethostigma, from which it is best distinguished by
its much greater number of gill-rakers and by its mottled coloration.

On account of this confusion it is impossible wholly to disentaugle its

synonymy from that of P. lethostigma.

So far as the proper nomenclature of the two is concerned, this confu-

sion makes little difference. There is no doubt that this is the original

Pleuronectes dentatus of Linnaeus, as the original Linncean type is still

preserved in London. This has been examined by Dr. Bean and its

identity with the present species fully established.

It seems also certain that this is the Platessa ocellaris of DeKay, who
properly distinguishes his ocellaris from his oblonga, the latter being P.

lethostigma.

A little doubt must be attached to the melanogaster of Mitchill, very

scantily described from a doubled (black-bellied) example of this species

or of P. lethostigma. As the former species is much more common about

New York than the latter it is probable that Mitchill's fish belonged to

it. We have also received a doubled example from New York corre-

sponding exactly to Mitchill's description. We may therefore regard

the name melanogaster as a synonym of dentatus.

The differences in the gill-rakers of these species was first noticed by

Jordan and Gilbert in 1883. These authors erroneously referred all

these sj'nonyms to the species with the few gill-rakers and described

the present one as new under the name of Paralichthys ophryas. The

discovery of the Linncean type of Pleuronectes dentatus has rendered a

reconsideration of this matter necessary, and it is evident that to the

"P. ophryas" belong also the prior names of dentatus, melanogaster, and

ocellaris.

The name Platessa orbignyana Valenciennes, applied to a South Amer-
ican example and doubtfully referred by Dr. Giinther to his Pseudo-

rhombus dentatus, belongs to Paralichthys brasiliensis.

16. PARALICHTHYS LETHOSTIGMA.

(Tiie Southern Flounder*)

[Plate VII.]

Platessa oblonga DeKay, New York Fauna, Fishes, p. 299, pi. 48, fig. 156, 1842. (New
York ; not Pleuronectes oblongus Mitchill.) Storer, Syn. Fish. N. A., 1846, p. 477.

Pseudorhombus oblongus Giinther, Cat. Fish., iv, 426, 1862 (copied).

Pseudorhombus dentatus Goode, Proc. U. S. Nat. Mas., 1879, 110. (St. John's River,

St. Augustine. ) Goode and Beau, Proc. U. S. Nat. Mus., 1879, 123 (Pensacola).

Chcenopsetta dentata Gill, Proc. Acad. Nat. Sci. Phil., 1864, 218.
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Paralichthys dentatus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 302. (Gal-

veston, New Orleans, Pensacola.) Jordan and Gilbert, Proc. U. S. Nat.

Mus., 1882, p. 617. (Charleston.) Bean, Cat. Col. Fish, U. S. Nat. Mus., 1883,

p. 45 (Galveston).

Paralichthys dentatus Jordan and Gilbert, Synopsis Fish. N. A., 1882, 822.

Paralichthys lethostigma Jordan and Gilbert, Proc. U. S. Nat. Mus., 1884, 237 (Jackson-

ville, Florida).

Habitat.—South Atlantic and Gulf coast of Uuited States, north to

New York.

This species is the common large flounder of the South Atlantic and
Gulf coasts of the United States, ranging as far north as New York.

It very closely resembles Paralichthys dentatus, with which it has been

repeatedly confounded. It is, however, sharply distinguished by the

character of the gill-rakers. It is also always darker iu color, and al-

most uniform, while the dentatus is usually profusely spotted. Its only

tenable name is the very recent one of Paralichthys lethostigma.

17. PARALICHTHYS SQUAMILENTUS.

Paralichthys squamilentus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 303 (Pen-

sacola). Jordan and Gilbert, Syn. Fish. N. A., p. 823, 1882 (Pensacola, Charles-

ton). Beau, Cat. Coll. Fish, U. S. Nat. Mus., 1883, p. 45 (Pensacola).

Habitat.—South Atlantic and Gulf coasts of United States.

This species is very close to Paralichthys albigutta, from which it dif-

fers chiefly in the small scales. It seems to be rather rare. Besides

the original types from Pensacola another referred to the same species

is in the National Museum from Charleston.

18. PARALICHTHYS ALBIGUTTA.

Pseudorhomhus dentatus Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 370 (Beaufort).

Paralichthys albigutta Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 302 (Pensa-

cola; Beaufort). Jordan and Gilbert, Syn. Fish. N. A., 1882, p. 823. Jordan
and Swain, Proc. U. S. Nat. Mus., 1884, p. 233 (Cedar Keys).

Habitat.—South Atlantic and Gulf coast of the United States.

This species is common on the South Atlantic and Gulf coasts. It

has the few gill-rakers of Paralichthys lethostigma, the mottled coloration

of Paralichthys dentatus, while from both it is distinguished by its smaller

number of dorsal and anal rays. In the number of its vertebrae it

agrees with P. lethostigma. It seems to reach a smaller size than either

of these species.

19. PARALICHTHYS PATAGONICUS.

Pseudorhomhus dentatus Giinther, Cat. Fish. Brit. Mus., iv, 425, 1862 (Port Famine).

Paralichthys patagonicus Jordan, sp. no v. (east coast of Patagonia).

This species is extremely close to P. albigutta, from which it is sepa-

rated only by characters of slight importance. The locality inhabited by
it is, however, widely distant. The types of the species are in the Mu-
seum of Comparative Zoology. There are three specimens, the largest

about 8 inches long, No. 11399, from the east coast of Patagonia.
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20. PARALICHTHYS OBLONGUS.

(The Four-Spotted Flounder.)

[Plate VIII.]

Pleuronecles oMongus MitcMll, Trans. Lit. and Phil. Soc, 1, 391, 1815 (New York).

Chcenopsetta oblonga Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 218.

Paralichthys oblongus Goode, Proc. U. S. Nat. Mus., 1880, p. 472 (Southern New
England). Jordan and Gilbert, Syn. Fish. N. A., 1882, p. 824 (specimens

from Wood's Holl, Mass.).

Platessa quadrocellata Storer, Proc. Boston Soc. Nat. Hist., 1847, p. 242. Storer, Hist.

Fish. Mass., p. 397, pi. 31, fig. 3 (Provincetown).

Habitat.—Coasts of New England and New York.

This species is rather common on the coast of Cape Cod and the

neighboring islands, but it has been rarely noticed elsewhere. The
limits of its range are not yet definitely known.

It is a very strongly marked species. Its translucency of coloration

indicates that it lives in deeper water than the other species of the genus.

Genus XI.—ANCYLOPSETTA.

Ancylopsetta Gill, Proc. Acad. Nat. Sci. Phil., 1864, 224 (quadrocellata).

Notosema Goode & Bean, Bull. Mus. Comp. Zool., XIX, 193, 1883 (dilecta).

Type : Ancylopsetta quadrocellata Gill.

This genus is also very close to Paralichthys, differing in the subses-

sile caudal fin, the short gill-rakers, the rough scales, and in the pro-

longation of the anterior rays of the dorsal fin. These characters are

found in quadrocellata as well as in dilecta, the distinctions of the sup-

posed genus, Notosema, being chiefly of degree. Besides the two spe-

cies here mentioned, a third as yet undescribed, the types having been

accidentally destroyed, was obtained by Professor Gilbert at Panama.

ANALYSIS OF SPECIES OF ANCYLOPSETTA.

a. Anterior (produced) rays of dorsal shorter than head
;
pectoral of eyed side about

two-thirds length of head. Body oval, very deep. Depth of caudal peduncle half

length of head ; head 4 in length ; depth, 1$. Gill-rakers very short, 2-f-6 or 7.

Mouth small; maxillary reaching middle of eye, 2-J- to 2f .in head; teeth small,

the canines scarcely differentiated ; eyes moderate, separated by a very narrow,

sharp, scaly ridge ; scales of both sides ctenoid ; ventral of eyed side produced,

about half as long as head ; no anal spine ; color dark olive, with four large ob-

long ocellated blackish spots, the first above the arch of the lateral line, the three

posterior forming an isosceles triangle, the hindmost being on the lateral line. D.

70; A. 55; Lat. 1. 85—58 pores in straight part ; vertebra, 9+ 26 = 35.

Quadrocellata, 21.

aa. [Anterior (produced) rays of dorsal longer than the head, the longest half depth

of body, pectoral of eyed side nearly as long as head ; body elliptical ; head 3|

in length, depth 2 ;
gill-rakers subtriangular, moderately numerous ; mouth moder-

ate, the maxillary 2£ in head ; teeth unequal, those in front much largest ; eyes

large, 3 in head, the interorbital space very narrow ; scales highly ctenoid ; ven-

tral of eyed side produced, more than three times length of right ventral ; color

dark brown, speckled with darker, three large subcircular ocellated spots nearly as
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large as eye, with white center, dark iris, narrow, dark margin, and a brown en-

circling outline, these arranged in an isosceles triangle, the apex on the lateral

line, the others before it and distant from the lateral line a distance equal to

their own diimeter. D. 69, A. 56, Lat. 1, with 48 pores in straight part.] (Goode $•

Bean) Dilecta, 22.

21. ANCYLOPSETTA QUADROCBLLATA.

Ancylopsetta quadrocellata Gill, Proc. Acad. Nat. Sci. Phil., 1864, p. 224 (Pensacola).

(Not Platessa quadrocellata Storer).

Pseudorhombus quadroceilatus Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, p. 370

(Beaufort).

Purallclitlujs ommatus Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, p. 616 (Charleston).

Jordan & Gilbert, Syn. Fish. N. A., p. 824, 1882. Jordan & Swaiu, Proc. U.

S. Nat. Mus., 1884, p. 234 (Cedar Keys).

Habitat.—South Atlantic and Gulf coasts of the United States.

This species is not rare along the South Atlantic and Gulf coasts of

the United States. On referring- the species to the genus Paraliclithys

it became necessary to change the specific name quadrocellatus, pre-

occupied in the latter genus. We, however, now consider it best to

retain Ancylopsetta as a group distinct from Paraliclithys.

22. ANCYLOPSETTA DILECTA.

Notosema dilecta Goode & Bean, Bull. Mus. Comp. Zool., xix, 193, 1883 (Gulf Stream,

off the coast of South Carolina).

Ancylopsetta dilecta Jordan, Cat. Fish. N. A., 1885, 134.

Paraliclithys stigmatias Goode, Nat. Hist. Aqnat. Anim., 1884, 182 (name only, by in-

advertence for dilectus).

Habitat.—Gulf Stream.

This species is known from the original types obtained in the deep

waters (75 fathoms) of the Gulf Stream, off the Carolina coast.

Genus XII.—PHRYNOEHOMBUS.

Phrynorhoinbus Giinther, Catal. Fishes Brit. Mus., iv, 414, 1862 (unimaculatus).

Type : Rhombus unimaculatus ~Risso=Pleuronectes regius Bonnaterre.

This genus is allied to Zeugopterus, from which it differs chiefly in the

separation of the ventral and anal fins. It is, in our opinion, worthy
of separation. But a single species is kuown. The peculiar flannel-like

character of the scales is similar to that of Mojiocliirus hispidus.

ANALYSIS OF SPECIES OF PHRYXORIIOMBUS.

a. First ray of dorsal produced in a filament, about one-third as long as head ; first

ray of pectoral sometimes filamentous ; scales small, each with about four long spin-

ules ; eyes moderate, separated by a high, narrow scaly ridge ; snout short, abruptly

projecting
;
gill-rakers short, about X + 10 ; mouth curved, the maxillary not quite

half head. Depth, 2 in length ; head 3£ ; D.78 to 79, A. 67, Lat. 1. 70 ; vertebrae 10+25
=35 ; color, dark gray, with dusty marbliugs and black spots, one at the end of the

curve of the lateral line; a reddish ocellus edged with black on middle of tail; fins

much blotched Regius, 23.
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23. PHRYNORKOMBUS REGIUS.

(The Top-Knot.)

La Petite Limandelle, Dubamel, " Traitc stir la Pesche, iii, sect. 9, p. 270, pi. G, f. 5.
v

Pleuronectes regius, "la Calirnande royale" Bonuaterre, Eneyclop&lie Me"thodique,

1788 (after Dubainel).

Pleuronectes calimanda Lace"pede, Hist. Nat. Poiss., iv, 1803 (after Dubamel}.
Pleuronectes punctatas " Fleming, Werner, Mem., ii, 241" (not of Block.)

Rhombus unimaculatus Kisso, Europe Mdridiouale, iii, 252, f. 35, 1826 (Nice).

Phrynorhombus unimaculatus Gunther, iv, 414, 1862 (Dalmatia ; Plymouth).

Scophthalmus unimaculatus Steindacbner, Iclitli. Bericbt., vi, 1868, 49 (Barcelona).

Zeugopterus unimaculatus Day, Fisb. Great Britain, ii, 17, pi. xcis (Belfast).

Ehombus uniocellatus Nardo, Prodr. Icbtb. Adriat., 135, 1827.

Habitat.— Coasts of Southern Europe, north to England.

This small flounder reaches a length of 5 or G inches. Our speci-

mens are from Venice. We adopt the earliest name, regius, for this

species, as it seems to belong to this fish without doubt.

Genus XIII.—ZEUGOPTERUS.

Zeugopterus Gottscbe, Wiegmauu's Arcbiv, 1835, 178 (hirtus).

Scophthalmus Bonaparte, Catologo Metodico dei Pesci Europei, 184-3, 49 (hirtus).

(Not of Rafmesque.)

Zeugopterus Steenstrup, Oefvers. Dansk. Vidensk. Selsk. Forbandl., 1865, 95-112.

Type: Pleuronectes hirtus Abilgaard =Pleuronectes punctatus Bloch.

This genus is distinguished from Pleuronectes both by the union of

the ventral and- anal fins, and by the perforation instead of emargina-

tion of the septum of the gill-cavity. This latter character was first

noticed by Professor Steenstrup, who used it to define his genus Zeu-

gopterus, which is equivalent to Lepidorhombus, Zeugopterus, and Phryno-
rlwmbus of the present paper. But one species is kuown, widely dif-

fused in Northern Europe.

ANALYSIS OF SPECIES OF ZEUGOPTERUS.

a. Body ovate, covered with small but very rougn sbagreen-like scales ; blind side

smootb ; caudal peduncle very short, tbe last rays of dorsal and anal inserted on
tbe left side of it almost meeting across tbe base of tbe caudal fin ; none of tbe dor-

sal rays exserted ; lateral line indistinct ; eyes large, separated by a very narrow,
scaly ridge; snout very sbort; gill-rakers sbort, tbickisb; lips tbick; maxillary
balf as long as bead. Left ventral inserted at cbin, fully confluent witb anal

;

rigbt ventral long. Brown, witb round black spots, one bebind tbe curve of tbe
lateral line, and one bebind this on tbe straight portion ; one near upper edge of

gill opening, and one above upper eye ; an oblique band from lower eye to subop-

ercle. Depth 2 in length ; head 3 ; D. 93 to 99 ; A. 70 to 80. Vertebra 12+ 25 =37.
Punctatus, 24.

24. ZEUGOPTERUS PUNCTATUS.

(The Black Fluke.)

Pleuronectes punctatus Bloch, Ausliindische Fische, iii, 31, tafel 189, 1787. Gmelin,

Syst. Natura, p. 1235, 1788. Bloch & Schneider, Systema Ichtb., 1801, p. 155.

Zeugopterus punctatus Collett, Norges Fiske, 1875, 139. Day, Fishes Great Britain,

vol. ii, p. 18, plate 6.
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Pleuronectes hirius Abildgaard, MUller, Zool. Danica, 1788, 111,36, taf. 103.

Rhombus hirtus Yarrell, Brit. Fish., ed. 2, ii, 334. Giinther, iv, 413, 1862, and of several

authors.

Pleuronectes kitl Blocb & Schneider, Systema Ichthyologise, 1801, 162.

Habitat—Coasts of Northern Europe, south to France.

The specimens of this species which we have examined are from the

North Sea.

Genus XIV.—LEPIDORHOMBUS.

Lepidorhombus Giinther, Catal. Fishes, iv, 411, 1862 {megastoma).

Type : Pleuronectes megastoma Donovan = Pleuronectes ivhiff-iagonis

Walbaum.
This genus contains one or two European species, related to Zeugop-

terus. but in general appearance resembling the species of Amoglossus.

ANALYSIS OF SPECIES OF LEPIDORHOMBUS.

a. Dbrsai rays, 85 to 87 ; anal rays, 67 to 69 ; depth, 2| in length ; head, 3£ ; interorb-

ital space a very narrow scaly ridge; mouth very large, the maxillary 2J in head
;

the anterior teeth hooked backwards, about 4 in head; eyes very large, the lower

somewhat before the otber; anterior rays of dorsal short, but considerably exserted

;

scales small, very deciduous. Lat. 1. about 100. Vertebrae 11+30=41. Color, yel-

lowish brown, dorsal aud aual with some dark blotches Whiff-Iagonis, 25.

aa. Dorsal rays, 78 to 80; anal rays, 58 to 64 ; depth, 2£ in length; otherwise essen-

tially as in the preceding, of which it is probably a variety Norvegicus, 26.

25. LEPIDORHOMBUS WHIFF-IAGONIS.

(The Whiff, Merry Sole, or Sail FluIce.)

Passer Cornubiensis, " Jago in Ray, Syn. Pise, 163, f. 2, " 1713.

Whiff Pennant, " British Zoology, iii,238, 1776."

Pleuronectes whiff-iagonis Walbaum, Artedi Piscium, iii, 120, 1792 (after Pennant).

Pleuronectes megastoma Donovan, "Brit. Fish., iii, pi. 41, 1802," and of many authors.

Rhombus megastoma Giinther, iv, 411, and of numerous authors.

Zeugopterus megastoma Collett, Norges Fiske, 138, 1875.

Amoglossus megastoma Day, British Fishes, iv, 21.

Pleuronectes bosci Risso, Ichth. Nice, 1810, 319, pi. vii, f. 33 (Nice).

Amoglossus bosci Giinther, iv, 416.

Pleuronectes pseudopolus " Pennant, British Zool., iii, 324, pi. 411, ed. of 1812."

Rhombus cardina Cuvier, Regne Animal, ed. 2, 1828 (excl. syn. pars), based on the Wbiff

of Ray and la Petite Limandelle of Duhamel.
Zeugopterus velivolans (Richardson) "Yarrell, Brit. Fish., ed. 3, 1, 656," 1859.

Zeugopterus gottsehe " Winther, Ichth. Dan. Mar., 38."

Habitat.—Coasts of Europe, most abundant northward.

This species is not uncommon in Northern Europe, where it is held

in slight esteem as a food-fish, being thin, dry, and bony. It reaches a

length of probably less than 2 feet.

Its names, " whiff," " merry sole," and " sail-fluke," are said to be de-

rived from its habit of frequently swimmiug at the surface of the water

" with its tail erected above the water, like a boat under sail."
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Dr. Day has adopted Giglioli's determination of the identity of this

species with the Arnoglossus bosci. The descriptions of the latter spe-

cies certainly agree closely with our specimen of Lepidorhombus. We
have therefore placed bosci in the synonymy of Whiff-iagonis. Vinci-

guerra apparently regards bosci as specifically distinct from the others,

although he places both in the genus Arnoglossus. The appropriate

specific name of megastoma has been usually taken for this species, but

the unmusical name of whiff-iagonis applied to it by Walbaum has ten

years' priority. This name is given in honor of the " Reverend George

Jago, of Loo."

Our specimen is from the coast of France.

26. LEPIDORHOMBUS NORVEG-ICUS.

Pleuronectes cardina Fries, Vet. Akad. Handl., 1838, 181 (not of Cuvier).

Rhombus norcegicus Giinther, Cat. Fish. Brit. *Mus. , iv, 1862, 139 (after Fries). Collett,

Norges Fiske, 1875, 139. (Christiania; Bergen; Bodo.)

Habitat.—South coast of Norway to the Arctic circle.

This species is known to us from descriptions only. According to

Professor Collett, u it is distributed, although in scanty numbers, from

the south coasts up to the polar circle." It would appear to be very

close to the preceding species, differing somewhat in the numbers of

the fiu-rays.

Genus XV.—CITHARUS.

Pleuronectes Bonaparte, Catalogo Metodico dei Pesci Europei, lb46 (linguatula, the

only Linnaean species mentioned).

Citharus Bieeker, Comptes Rendus Acad. Sci. Amsterdam, xiii. Pleuronect., 6, 1862

(linguatula) .

Type: Pleuronectes linguatula L.

This well-marked genus, an ally of Lepidorhombus and of Arnoglossus

contains but a single species—a. rather rare inhabitant of the Mediter-

ranean.
ANALYSIS OF THE SPECIES OF CITHARUS.

a. Body elongate, with soft flesh and large caducous scales. Mouth very large,

oblique; the maxillary 2 iu head; lower jaw projecting; some canine teeth, es-

pecially in front of upper jaw ; two or three rather large teeth on vomer; eyes
large, close together ; left ventral on the abdominal ridge, a little in advauce of
right ; its base scarcely lengthened

;
gill-rakers slender, of moderate length, X+ 9

;

no foramen in gill septum ; dorsal beginning before the eye on right side; caudal
pointed; tins all high, but fragile; head, 3$ in length; depth, 2|; D. about 65;
anal, 45 ; lat. 1., 37 ; color, grayish, translucent Linguatula, 27.

27. CITHARUS LINGUATULA.

Pleuronectes linguatula LinnaBus, Syst. Nat., ed. x, p. 270, 1758 (after Artedi), and of

early authors.

Citharus linguatula Giinther. Cat. Fish. , iv, 418, 1862. Steindachner, Ichthyol. Berichte

1868, Sechste Fortsetzung, p. 51 (Barcelona, Alicante, Cadiz), and of most re-

cent authors.
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Pleuroneotes citharus Spinola, "Ann. Mus., x, 166," 1807.

Pleuronectes maerolepidotns Delaroclie, " Auu. Mus., xiii, 353,'' 1809 (and of other Euro-

pean writers, probably not of Bloch).

Solea limanda Rafines<iue, Indice, 1810, 14 (after Linnaeus).

Solea cithara Rafinesque, Indice, 1810, 52 (based on Citharus of Rondclet).

Pleuronecte8 solea var. pataracchia, " Naccari, Ichth. Adriat., 11."

Habitat.—Mediterranean Sea.

This speeies is known to us from specimens in the Museum of Com-

parative Zoology, from Cette (Theodore Lyman), and from Cadiz (Dr.

Steiudachuer). It does not seem to be very common anywhere.
*

Genus XVL—PLEURONECTES.

Pleuronectes Artedi, Genera Pisciuni, 1738 (includes all flounders).

Rhombus Klein, Pise. Missus, IV, 34, 1740 (rhombus; pre-Linmean).

Pleuronectes (Artedi) Linnaaus, Syst.JSTat., ed. x, 1758, 271 (includes all flounders

then known).

Rhombus (Klein) Walbaum, Artedi Pisciuni, 1792 (rhombus; non-binomial).

Bothus Rafinesque, Caratteri di Alcuni Nuovi Generi, etc., 1810, 23 (rumola— rhom-

bus), etc.

Scophthalmus Ratiuesque, Indice di Ittiologia Siciliana, 1810,53 (rhombus ; maximus).

Rhombus Cuvier, Rcgne Animal, 1817, and of most writers (not of Lacepede) (first

subdivision of Pleuronectes).

Pleuronectes Fleming, British Animals, 1828, 196 (first restriction of Pleuronectes, in

which the name Pleuronectes is retained; maximus).

Psetta Swainson, Nat. Hist. Classif. Anim., ii, 302, 1839 (maximus) (not Psettns

Cuvier).

Pleuronectes DeKay, New York Fauna, Fishes, 1842, 301 (maximus).

Psetta Bonaparte, Catologo Metodico dei Pesci Europei, 184G, 49 (rhombus; maximus).

Passer Valenciennes, Voyage de la Venus, 1855,. 341 (substitute- for Rhombus, preoc-

cupied; type "le turbot;" not Passer Brisson, a genus of birds).

Lophopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1862, 216 (maculatus).

Bothus Jordan & Gilbert, Synopsis Fish. N. A., 1882, 815, and in Proc. U. S. Nat. Mus ,

1882,577 (rhombus).

Psetta Jordan &. Gilbert, Proc. U. S.Nat. Mus. 1882, 577 (maximus).

Type : Pleuronectes maximus Linuoeus.

We here include in the genus Pleuronectes three species, the Turbot,

the Brill, and the " Wiudow-Pane." The Turbot and the Window-
Pane are both evidently very closely related to the Brill, although in

size and appearance they are quite unlike each other. The Turbot

differs strikingly from the other two in a single character, the reduced

or rudimentary condition of the scales. This character, however, shows

a considerable range of variation in the same species, some turbo ts

being distinctly scaly and others wholly naked, and it is apparently a

character which the species has acquired comparatively recently. We
have therefore regarded it as of subgeneric value only. We, however,

place the two scaly species in a distinct subgenus, Bothus, and in the

view of a genus taken by many recent authors, Bothus aud Pleuronectes

should be regarded as sufficiently distinct. If the non-binomial names

of Klein, as reprinted or revived by Walbaum in 1792, be admitted.
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Rhombus would take the place of Bothus as the name of this subgenus.

Our reasons for considering the Turbot as the type of the genus Pleu-

ronectes may be briefly stated

:

In the earliest restriction of the Linnsean genus, Pleuronectes, in which

the latter name is retained for one of the subdivisions, the Turbot has

been retained as the type. We therefore find ourselves compelled to

transfer the name Pleuronectes from the small-mouthed flounders to the

present group.

The genus Pleuronectes, as it appears in the tenth edition of the Sys-

tema Naturae, is intended to contain all flat-fishes, 18 of which are

characterized and named.

Omitting foreign species, the following table shows the European
species included by Linnaeus, and the generic names which have since

his time been specially based on each of these species

:

Hippoglossus Hippoglossus Cuvier, 1817.

Cynoglossus Glyptocephalus Gottsche, 1836.

Platessa.. PZatessa Cuvier, 1817; Pleuronectes Swainson, 1839; Pleuronectes Bleeker, 1862.

Flesus •. Flesus Moreau, 1871.

Liuiauda Limanda Gottsche, 1835.

Solea Solea Quensel, 1806.

Linguatula Pleuronectes Bonaparte, 1846; Citharus Bleeker, 1862;

Bothus Rafinesque, 1810; Scophthalmus Rafinesque, 1810.

Rhombus Rhombus Cuvier, 1817 (preoccupied).

Maxinins Pleuronectes Fleming, 1828 ; Psetta Swainson, 1839 •

Passer Valenciennes, 1855 (preoccupied).

Passer (An abnormal specimen of Flesus.

)

The first subdivision of the geuus Pleuronectes, after the removal of

the soles, seems to have been that of Cuvier. Cuvier subdivides the

group into three subgenera, Hippoglossus, Rhombus, and Platessa, re-

taining the name Pleuronectes for the group as a whole, but for none of
his subdivisions.

Fleming, next after him, makes use of these subdivisions, but reject-

ing the name of Rhombus, he distinctly adopts the generic name Pleu-

ronectes for the " Turbot" group. His genera are, therefore, Pleuronectes

the " Turbot," Solea the " Sole," Platessa the " Fluke," and Hippoglossus

the "Halibut." Pleuronectes maximus, the "Common Turbot," is evi-

dently intended as the type of Pleuronectes, as understood by him. This
is, so far as we have ascertained, the first restriction of the name Pleu-

ronectes, to any group of flounders, and if it be so the name Pleuronectes

must go with tbe Turbot and its relatives. In that case it would take
the place of the preoccupied name Rhombus, and of the prior but al-

most forgotten name of Bothus, unless we see fit to place the Turbot
and the Brill in different genera, in which case Bothus should be used
for the Brill.

The next restriction seems to be that of Swainson, in 1839, who indi-

cates PL platessa as the type of Pleuronectes.

Next is the restriction made by DeKay, 1842, who again makes the Tur-
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bot the type of Pleuronectesby adopting the theii nearly obsolete name of

Plcuronectes m place of Rhombus. In 1846 Bonaparte retained the name

Pleuronectes for a group composed of Citharus, Amoglossus, &c. The

only Linnaean species mentioned by him, linguatula, may be regarded

as his type.

In 1862 Bleeker, and following him Giinther and nearly all modern

authors, have regarded Pleuronectes platessa as the type of Pleuronectes.

The reason for this view lies apparently in the fact that Artedi before

Linnaeus had mentioned the species later called platessa first in his list

of species of Pleuronectes. This reason is now regarded as an insuffi-

cient one, and the name Pleuronectes must retain the signification given

it by the first author, who has properly restricted it. We must there-

fore follow Fleming* in regarding Pleuronectes maximus as the proper

\ype of Pleuronectes.

ANALYSIS OF THE SPECIES OF PLEURONECTES.

a. Scales wanting or rudimentary, the blind side nearly or quite naked ; eyed side

covered with scattered bony tubercles or warts. Vertebra, 31. • (Pleuronectes.)

'>. Body broadly ovate, thick, and opaque, the depth about 1^ in the length ; head 3

in length, its tubercles much smaller than those on the body; interorbital

space flattish, about as wide as eye; anal spine inconspicuous ; none of the

dorsal rays exserted; gill-rakers rather stroug, not as long as eye, about 5+13
in number ; lower pharyngeals small, narrow,each with aband of small pointed

teeth. D, 62 to 69; A, 45 to 50; vertebrae 12+ 19 — 31. Color, grayish or

brownish, usually sprinkled with small dark spots Maximus, 28.

x. Scales obsolete var. maximus, 28, (a).

x. Scales rudimentary " var. mwoticus, 28, (bj.

aa. Scales cycloid, imbricate, well developed on both sides of the body ; no bony

tubercles. Vertebra) 36. (Bothus.)

c. Anterior rays of dorsal little exserted, the longest about 4 in head; body ellip-

tical ovate, nearly opaque ; scales very small ; blind side well scaled ; no bouy

tubercles ; interobital space flattish, nearly as wide as eye
;
gill-rakers mod-

erate, 4+12 in number ; lower pharyngeals small, narrow, each with a band

of pointed teeth. Head 3 in length ; depth 1§. D. 72 to 83 ; A. 53 to 61 ;Lat.

1. about 130. Vertebrae 12+24=36. Grayish brown, with darker spots and

mottlings ' Rhombus, 29.

cc. Anterior rays of dorsal much exserted, free for more than half their length,

their length nearly half head ; body broadly ovate, subtranslucent; interor-

bital space flattish; gill-rakers long and slender, about 8+22; blind side of

body well scaled; no bony tubercles ; head 3| ; depth If. D. 65; A. 52; Lat.

1. about 120. Vertebrae 11+25=36. Color light olive grayish, everywhere on

the left side closely spotted with paler and with blackish, the dark spots of

various sizes Maculatus, 30.

* Fleming's definition is as follows

:

" Gen. XLVI. Pleuronectes, Turbot.—Mouth entire ; teeth numerous, slender:

lateral line curved. Eyes on the left side." The species mentioned by him are :

P. maximus—Common Turbot.

P. rhombus—Brill.

P. megastoma—Whiff.

P. punctatus—Top-knot

.

P. araoglossu8— Scald-fish.
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28. PLEURONECTES MAXIMUS.

(The Turbot.)

[Plates IX and X.]

a. Var. maximus.

Rhombus aculeatus Rondelet, De Piscibus, and of early pre-Linnseau writers.

Pleuronectes maximus Linnaeus, Syst. Nat., ed. x, 271, 1758, and ed. xii, 459 (and of

early writers generally).

Scophthalmus maximus Rafinesque, Indice, 14.

Rhombus maximus Giinther, iv, 407, 1862. Steindachuer, Icbtbyol. Berichte, vi, 1868,

48 (Lisbon, Vigo, Trieste, Constantinople, Odessa, Cadiz). Day, Fisbes Great
Britain and Ireland, vol. ii, p. 11, plate xcvi.

Psetta maxima Swainson, Nat. Hist. Fisb., ii, 302, 1839.

Pleuronectes cyclops "Donovan, Britisb Fisbes, iv, pi. 90," 1801.

Pleuronectes liiberculatus Sbaw, Gen'l Zool., iv, 312, 1803.

Rhombus aculeatus Gottscbe, Wiegin. Arcbiv, 1835, 172.

b. Var. mwoticus.

Pleuronectes mwoticus Pallas, Zoogr. Ross. As., iii, 419, 1811.

Rhombus mwoticus Giintber, iv, 409, 1862 (Erzeroum).

Rhombus stcllosus Bennett, " Proc. Zool. Soc., 1835, 92" (Erzeroum).

Rhombus torosus Ratbke, Fauna der Erym., 349, 1837 (Crimea).

Rhombus rhombitis Ratbke, Fauna der Krym., 351, 1837 (Crimea).

Habitat.—All coasts of Europe except the extreme north. Variety

mwoticus in the Black Sea and extending mto the Mediterranean.

This species is the famous turbot of Europe, a broad, thick flounder,

reaching a large size, its surface nearly scaleless and covered with rough

warts. In spite of numerous statements to the contrary, the turbot has

never been found in American waters. The fish so called by the Bahama
and Key West fishermen, and which they often maintain is the turbot

of Europe, is a trigger-fish, Balistes carolincnsis Gmelin.

The turbot is an excellent food-fish, generally common on the coasts

of Europe, and everywhere highly prized. It is the most valuable of

the European flounders.

According to Dr. Steindachuer, there is a complete gradation be-

tween the ordinary turbot in which the scales are obsolete and concealed,

and the scaly turbot (var. mwoticus), which is more or less completely

scaly, at least on the left side. Seindachner observes (Ichth. Berichte,

ii, 48, 1868)

:

"Completely scaled on the sides of the body and the head (in part

also on the blind side) is a very large individual from Lisbon and two
smaller ones from Yigo, and from the Baltic Sea ; for the greater part

scaly on four examples from Trieste ; only here and there on two examples
from Odessa and Constantinople, and finally naked on numerous ex-

amples from Trieste, Cadiz, and the German Ocean."

The turbot reaches a weight of 40 to 50 pounds or more.

Rhombus torosus Batlike, described from the Crimea, is apparently a

local variety of PI. maximus, having the warts on the body elliptical

JS. Mis. 90 17
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and the blind side wholly smooth, which is said not to be the case in var.

mceoticus. Rhombus rhombitis is much the same, but sparsely covered
with conoid warts.

We find also references to Rhombus hybridus Malm (Goteborg, Mus.
Arsskr., iii, 1881, 21). We have not seen the original description.

29. PLEURONECTES RHOMBUS.

(The Bkill.)

Bhombus Icevis Rondelet, De Piscibus, and of many early non-binoniial writers.

Pleuronectes rhombus Linnaeus, Systema Natura?, ed. x, 271, 1758 (after Artedi), and of

early writers generally.

Scophtjialmus rhombus Rafinesque, Indice di Ittiologia Siciliana, 1810, 53.

Psetta rhombus Bonaparte, Pesc. Europ., 49.

Pleuronectes cristatus Lichtenstein, in Blocli & Schneider, Syst. Ichth., 1801. 153 (Eu-

ropean Ocean).

JBothu8 rumolo Rafinesque, Caratteri di Alcuni Nuovi Generi, &c, 1810, 23 (Sicily).

Bhombus vulgaris Cuvier, Regno Animal, 1S17 (and of various authors).

Pleuronectes lioderma Nardo, Ichtb. Adriat. No. 132 (Venice).

Bhombus barbatus Risso, Eur. Merid., iii, 251, 1826 (Nice).

Bhombus Icsvis Gottsche, Wiegm. Arcbiv, 1835, 175. Giinther, iv, 410, 1862. Stein-

dachner, Ichthyol. Berichte, vi, 1868, 48 (Bilbao, Corunna, Vigo, Lisbon, Ca-
diz, Malaga). Day, Fishes Great Britain, ii, 14, pi. xcvii, and of most recent

authors.

Pleuronectes passer (ironow, Syst. ed. Gray, 1854, 90.

Bhombus linncei Malm, Bohuslans Fauna, 513 (Sweden).

Habitat.—All coasts of Europe, except the very extreme north.

The brill is a common food-fish of Europe, especially southwards. Jfc

is less esteemed than the turbot and reaches a very mnch smaller size.

It rarely exceeds 8 or 10 pounds in weight.

30. PLEURONECTES MACULATUS.

(The Window-Pane.)

Pleuronectes maculatus Mitchill, Rent, in Part. Fisb. N. Y., 1814, 9 (New York). De
Kay, New York Fauna, Fishes, p. 301, tab. 47, fig. 151, 1842. Storer, Syn.

Fish. N. A., 1346, p. 479. Storer, Hist. Fish. Nat. Mass., 1867, *04 (Prov-

incetown, Holmes' Hole).

Lophopsetta maoulata Gill, Proc. Acad. Nat. Sci. Philad., 1862, 216, and 1864, p. 220.

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1873, p. 371 (Beaufort).

Bothus maculatus Jordan & Gilbert, Syn. Fish. N. A., 1882, p. 815.

Pleuronectes aquosus Mitchill, Trans. Lit. and Phil. Soc, 1,389, pi. 2, fig. 3, 1815 (New
York).

Bhombus aquosus Cuvier, Rogue Animal. Giinther, Cat. Fish., iv, 411, 1862 (New
York).

Habitat.—Atlantic coast of United States, from Cape Cod to South
Carolina.

This small flounder much resembles the European Brill, but is smaller,

thinner, and more translucent in body. Its weight rarely exceeds a

pound or two, and its value as a food-fish is but slight; nevertheless, it

is a near ally of the European Turbot, and in its technical character it

very closely agrees with the latter species.
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Genus XVII.—ABNOGLOSSUS.

Arnoglossus Bleeker, Comptes Rendus Acad. Sci. Ainsterd., xiii, 1862, (J (Arnoglossus

laterna).

Type: Pleuronectes arnoglossus Bloeh & Schneider=Pleuronectes la-

terna Walbaum.
This genus is composed of several species of small translucent floun-

ders, found in the Mediterranean and the East Indies. They much re-

semble the species of Cithariehthys, which they represent in the Old World
fauna, the arch of the lateral line in Arnoglossus constituting the chiel

difference. The characters of the different European species have not

been well set forth by authors, and possibly all the nominal species are

reducible to two or three.

We find also in the Zoological Eecord a reference to Arnoglossus

soleiformis Malm, Goteborg. Mus., Arsskr., iii,1881, 24. We have not

seen the original description of the fish briefly noticed in this paper,

and know nothing of the species thus named. We have also provis-

ionally placed in Arnoglossus two American species which we have not

seen. These have been referred by their describers to other genera,

Hemirhomuus and (Sitharkhthys ; but as both have uuiserial teeth and

an arched lateral line, they would belong technically to Arnoglossus

rather than to either of these groups. But the one (fimbriatus) differs

from Arnoglossus in the small scales and tubercular gill-rakers, while

the other has small, firm, strongly ctenoid scales, nothing being said of

its gill-rakers. Possibly the two should constitute one or two additional

genera between Arnoglossus and Azevia; but we do not wish to attempt

to define these groups without having seen any of their species.

Bleeker has questioned the propriety of distinguishing Arnoglossus

from Platophrys, as the broad interorbital characteristic of Platophrys is

subject to much variation. As the two genera differ also in various

other respects of form, dentition, squamation, &c, we think it best to

keep them separate.

ANALYSIS OF SPECIES OF ARNOGLOSSUS.

a. Mouth small, the maxillary reaching front of pupil, its length about 3 in head;

scales rather large, thin, and caducous, weakly ctenoid ; 40 to 60 in the lat-

eral line
;
gill-rakers slender. (Arnoglossus.)

b. [Dorsal fin with four anterior rays produced. D. 95, A. 77,.lat. 1.60. Maxillary

3£ in head ; interorbital space a very narrow, sharp ridge. Depth 2f in length.

Color uniform grayish.] (Giintlier) Lophotes, 31.

bb. Dorsal fin with its second ray much produced, nearly as long as head ; body

rather deep, the depth 2J in length ; maxillary about reaching front of pu-

pil, 3 in head; eye large, 4 in head ; interorbital space not very narrow, with

a median groove ; D. 80 to 90 (83 in specimens examined), A. 60 to 67 (C>3 in

our specimens) ; lat. 1. about 55. Curve of lateral line 3^ in straight part;

gill-rakers slender and weak,X-f 6. Vertebrae 10-{-28=38. Colordark brown,

with darker markings : fjqs spotted .. GrOHAIANNI, 32.
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aa. Mouth larger, the maxillary reaching middle of eye, its length 2£ to 2£- in head

;

none of the dorsal rays much produced ; body more elongate, the depth 2f in

length. Dorsal rays 86 to 90 ; anal rays 67 to 70 ; Lat. 1. about 50.

c. [Maxillary nearly 3 in head ; color grayish, dotted with brown.]

Conspersus, 33.

cc. Maxillary 2£ in head ; eye large, 4 in head, the interorbital space very nar-

now, without median groove ; curve of lateral line 3| in straight part
;

gill-

rakers slender and weak, about X+7 in number ; vertebrae 10+28=38; color

nearly uniform translucent grayish Laterna, 34.

aaa. Mouth very large, the maxillary about half length of head ; scales small, 65 to

70 in the lateral line ; species of uncertain position.

d. [Scales cycloid ; mouth very large, the maxillary half length of head ; teeth

uniserial, those in front ofjaws larger, those below largest ; some of the teeth

depressible; eye 5 in head, the interorbital ridge low, about one-fourth width

of eye; gill-rakers tubercular, X+9 ; anterior nostril with a filament one-third

length of snout; first ray of dorsal longer than second ; lateral line with a

slight arch, its length 3£ in the straight portion, none of the dorsal rays pro-

duced; head 3|; depth nearly 2; D.80; A. 60; Lat.l. 70; color grayish-brown

;

the dorsal and anal fins each with two roundish dark blotches on their pos-

terior half, each larger than the eye ; a similar dark blotch on base of caudal

;

pectoral with a dark band at base, its outer half marked with a dark blotch,

which is reticulated and mottled with lighter; the interTening part of the fin

pearly white, with dark specks on the rays] ( Goode JfBean)

.

. .Fimbriatus, 35.

dd. [Scales strongly ctenoid, firmly fixed ; lateral line with the "curved portion

bold and sharply defined"; eye large, 3f in head, about eight times the di-

ameter of the interorbital space, which is very narrow and scaleless ; maxil-

lary nearly half length of head; dorsal fiu beginning on the blind side, before

the eyes; pectoral about as long as head; caudal fin subsessile; ventral of

eyed side enlarged in the male, its length 3A in body, about three times length

of right ventral; head 4; depth 2i; D. 93; A. 73; Lat. 1. 66 (20+46); color

light brownish-gray; a, dark blotch as long as eye on anterior rays of anal;

another paler at end of curve of lateral line ; a few obscure dusky blotches

elsewhere on body] ( Goode #• Bean ) Ventralis, 36.

31. ARNOG-LOSSUS LOPHOTES.

t Bothus imperialis Rafinesque, Caratteri, 1810, 23 (Palermo).

Arnoglossuslophotes Giinther, iv. 417, 1862 (European, probably British).

Habitat—Mediterranean Sea.

We do not know the species called Anioglossus lophotes. In fact only

the original types, dried skins from unknown locality, seem to be known

as yet. Among the Mediterranean fishes, this one approaches most

nearly to the description given by Rafinesque of his Bothus imperialis.

The name imperialis should therefore perhaps be adopted in place of

lopliotes. According to Doderlein, the " Tappa orLinguata Impiriali" of

the Sicilian fishermen is Anioglossus bosci. This, according to Day,

would be Lepidorhombus wkiff-iagonis, but Kafinesque's description

cannot well be applied to the latter species. The following is a trans-

lation of Eafinesque's description :

" Bothus imperialis.—Almost three times longer than broad, dorsal

fin beginning before, the eyes; lateral line arched at the base ;
leftside

smooth olive, clouded with dusky; right side white; tail even. It is
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called Tappa Impiriali ovLinguata ImpirialL It is still better than the

Linguata to eat. It is rarely taken, because it lives ou the sandy or

muddy bottoms of the sea, where it creeps under the sand or the mud.

It is very distinct from the preceding (B. tappa) being larger; it has the

following numbers of fin-rays, that is, dorsal nearly 100 ; anal nearly

80 ; ventrals 8 ;
pectorals 12 ; caudal 15."

According to Day, Proc. Zool. Soc. Lond., 1882, 748, pi. 53, as

quoted in the Zoological Record for 1882, this Arnoglossus lophotes is

identical with Arnoglossus grohmanni. If so the latter species may have

been the original Arnoglossus imperialis.

32. ARNOGLOSSUS GROHMANNI.

?? Bothus imperialis Rafinesque, Caratteri di alcuni uuovi generi e specie, 1810, 23

(Palermo).

Pletironeetes grohmanni Bonaparte, Fauna ItaL, Pesci, 1837.

Arnoglossus grohmanni Giiuther, Cat. Fish. , iv, 417, 1862. (Mediterranean. ) Steindach-

ner, Ichthyol. Bericht. Akad. Wissen. Wien, 1808, Sechste Fortzetzung,

p. 50. (Barcelona, Cadiz, Malaga.)

This small flounder seems to be rather common in the Mediterranean.

It reaches a larger size than A. laterna, and it is less transparent than

the latter. The numerous specimens examined by us were collected by
Dr. Jordan at Venice.

33. ARNOGLOSSUS CONSPERSUS.

Arnoglossus conspersus Canestrini, "Archiv Zool., i, 10, tar. 1, f. 2, 1861." Giinther, iv,

416 (copied). Steindachner, Ichthyol. Bericht. Akad. Wissen. Wien,

1868, Sechste Fortzetzung, p. 50 (Malaga). Vinciguerra, Risultate Ittiol.

del Violante, 1883, 104 (Genoa).

Habitat.—Mediterranean Sea.

We have not seen this species, and regard it as distinct from Arno-
glossus laterna, chiefly because it is so considered by Dr. Steindachner.

Dr. Vinciguerra gives a comparison of the two species, thinking them
very doubtfully distinct, but without reaching a positive conclusion.

34. ARNOGLOSSUS LATERNA.

(The Scald-Fish.)

Arnoglossus (Perpeire) Rondelet, De Piscibus, xi, c. 14, 324, 1554.

Pleuronectes laterna Walbaum, Artedi Piscium, 204, 1792 (after Roudelet).

Arnoglossus laterna Giinther, Cat. Fish., iv, 415, 1862. ("Cannes, Broxham, Plymouth.)
Steindachner, Ichthyol. Bericht. Akad. Wissen. Wien, 1868, Sechste Fort-

setzung, p. 50. (Barcelona, Alicante, Malaga.) Day, Brit. Fishes, vol. ii,

p. 22, plate xcix, fig. 2.

Pleuronectes arnoglossus Bloch and Schneider, 1801, p. 157.

Pleuronectes diaphanus Shaw, Gen'l Zool., iv, 309, 1803.

Pleuronectes casurus Pennant, "Brit. Zool., 1812, iii, 325, pi. 53."

J'leuronectes leotardi Risso, Ichth. Nice, 313, 1810.

? Bothus tappa Rafinesque, Caratteri, 1810, 23 (Palermo).
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Solea, arnoglosaa Rafinesque, Indice, 1810, 52 (after Perpeire of Rondelet).

Rhombus nudus Risso, Eur. Muriel., iii, 251, 1826.

Pleuronectes pellucidus Nardo. Ichth. Adriat., 134, 1824.

Habitat.—Coasts of Southern Europe, uorth to England.

This small flounder reaches a length of about six inches. It is com-

mon in the Mediterranean and as far north as the English coast. Our
specimens were collected by Dr. Jordan in Venice.

35. ARNOGLOSSUS(?) PIMBRIATUS.

Hemirhombus fimbriates Goode & Beau, Proc. U. S. Nat. Mus., 1885, 591. (Deep

waters of the Gulf of Mexico.

)

Habitat.—Deep waters of the Gulf of Mexico.

We know this species from the original description only. As the

authors of the species say that "the teeth are uniserial in both jaws"

we are unable to see why they have placed it in Hemirhombus. So

far as the description goes it agrees better with Amoglossus, in which

genus we have provisionally placed it. But the gill -rakers mjimbria-

tus are said to be tubercular, as in Azevia, while those ofAmoglossus are

slender. The proper position of the species is therefore uncertain.

36. ARNOGLOSSUS (?) VENTRALIS.

Citharichthys ventralis Goode & Bean, Proc. U. S. Nat. Mas., 1885, 592. (Deep waters

of Gulf of Mexico.)

Habitat—Deep waters of
#
Gulf of Mexico.

We know this species from the original description only. It is cer-

tainly not a Citharichthys. Among the known genera it seems to come

nearest Amoglossus or to Lepidorhombus, but the latter genus has a ped-

unculate caudal and teeth on the romer, while the former has cycloid

or scarcely ctenoid deciduous scales.

Genus XVIIL—PLATOPHRYS.

Solea Rafinesque, Indice di Ittiologia Siciliana, 1810, 5 J (rhomboide) (not of Quensel,

1806).

Platophrys Swaiuson, Nat. Hist. Class'u Fishes, ii, 1839, 302 (ocellatus).

Feloria Cocco, Intorno ad Alcuni Pesci del mar di Messiua, Giorn. del Gabin., 1844,

pp. 21-30, Letter© di Messiua (hcckeli, a larval form of P. podas) (not Pe-

lorus of Montfort, 1808)

.

? Coccolus* (Bonaparte) Cocco, 1. c. (annectens : larval form—probably of P. podas,

with the right eye in transitu to the left side).

Bothus Bonaparte, Catologo Metodico, 1846, 49 (podas) (not of Rafinesque).

Rhomboidichthys Bleeker, Act. Soc. Sci. Indo-Nederl. Manad. & Makassar, 67 (myri-

aster), 1857-'8.

Platophrys Bleeker, Comptes Rendus Acad. Sci. Amsterd., 1862, xiii Pleuron, 5 (ocel-

latus).

* "Parvus mole et pleuronectiformis, medius inter Pleuronectidas et Bibroniinos

bic piscis vidotur! Attameu dum illi oculos unilaterales habeaut, iste vero bilater-

ales: in hoc novo genere oculi, alter a latere, aitere in vertice vix ad appositum

latus convenus positi sunt." (Bonaparte: quoted by Faceiol&, Su di Alcuni Rari

Pleuronettidi.)
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Type: Rhombus ocellatus Agassiz.

This well-marked genus is widely diffused ki the warm seas. The
sexual differences are greater than usual among flounders, and the dif-

ferent sexes have often been taken for different species. As a rule, in

the males the pectoral fin of the left side is much prolonged, the inter-

orbital area is much widened and very concave, and there are some
tubercles about the snout and lower eye. The young fishes, as is usually

the case, resemble the adult females. This genus has been generally

called Rhomboidichthys, but the appropriate name, Platophrys, is earlier

as Bleeker has already noticed.

Lately Dr. Emery has shown that the larval flounder, known as Peloria

heckeli, is in all probability the young of Pleuronectes podas.

The generic name Coccolus, based on forms slightly more mature than

those called Peloria, probably belongs here also.

We have seen no larval forms so young as those which have been

described as Peloria heckeli. We have, however, examined small trans-

parent flounders, one with the eyes quite symmetrical, taken in the Gulf

Stream, and another with the eyes on the left side, taken at Key West.

Both these may be larvse of Platophrys ocellatus. The figures published

by Emery seem to make it almost certain that the corresponding Euro-

pean forms belong to P. podas, although some doubt as to this is ex-

pressed by Facciola.

The species of Platophrys are widely distributed through the warm
seas, no tropical waters being wholly without them. The group called

Engyprosopon seems to be worthy of generic distinction from Platophrys,

as its scales are large and rough ctenoid. All the known species of

Engyprosopon are Asiatic.

All the species of Platophrys are extremely closely related and can

be distinguished with difficulty. On the other hand the variations due

to differences of age and sex are greater than in any other of our

genera.

A species apparently belonging to Platophrys has been scantily de-

scribed by Schneider (Systemalchthyologia, 1801, 156) under the name

of Pleuronectes surinamensis. His types were small, smooth individu-

als ("exampla satis parva et glabra"), with the fins scaly, the mouth

small, the lateral line arched in front, and the dorsal rays 96, the anal

rays 55. These may be the young of any of the West Indian species,

possibly of P. lunatus or ocellatus.

The following analysis of the species of Platophrys will doubtless be

found tobe very unsatisfactory. There are certainly three species (podas,

maculifer, and lunatus) which are known to be distinct in their adult

state. The young forms of maculifer and lunatus are not well known,

nor is it known how they differ from ocellatus, spinosus, and other species

which presumably reach a smaller size. Only a thorough study of the

species, in all stages of development, in their native waters can give us

the characters by which the species cfcn be really discriminated.
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ANALYSIS OF SPECIES OF PLATOPHRYS.

a. Anal rays—at least anteriorly—eacli with a spinule at base (those are formed by

a slight widening of the tip of the interhsemal spines, each being cov-

ered by a little rough scale) ; front of dorsal with similar projections.

b. Color brownish, more or less marked with spots of light blue and brownish,

which are usually edged with darker, these usually arranged in rings
;

a large black blotch on the lateral line ; mouth small, the maxillary 4

in head ; interorbital width ranging with age and sex from 21 to \\ in

head; snout short, scarcely forming a re-entrant angle at its base; an

angle opposite upper eye ; depth 1* in length, D. 85 to 91, A. 70.

Podas, 37.

hb. Color brown, covered with pale rounded spots ; fins dotted with brown ; a faint

dark spot at fust third of lateral line; snout with horny points;

mouth small, the maxillary reaching front of eye. Eyes very wide

apart, 2£ in head ; the interorbital space If in head
;
pectoral fin short

;

curve of lateral line 5 in straight part. Depth If in length. D. about

74; anal about 57. Scales about 80. (Described from specimens 4£

inches long, which have been partly dried before being placed in al-

cohol) Spinosus, 38.

act. Anal rays without srnnules at their base.

c. Anterior profile of head convex before the interorbital area, the very short

snout scarcely forming a re-entrant angle at its base; form elliptic-

ovate, the outlines more regular than in PI. lunatus.

d. Dorsal rays 85 to 05.

e. Scales not very small, about 75 pores in the lateral line. (No blue mark-

ings, at least in young specimens.)

/. Mouth small, the maxillary 3 in head ; no spines about the snout ; eye

3J in length ; interorbital width 3 in head (in types)
;
pectoral short

;

curve of lateral line 6 times in straight part; color dark brown, with

numerous stellate white spots, the most distinct of them with darker

edgings; these generally scattered over the body, but some of them
on sides of body are gathered together in little rings. (Perhaps

these spots are bl ue rather than white in life. ) Fins mottled with dark

brown, the pectoral finely barred. Head 4 in length ; depth 1| ; D. 89, A.

05, scales 75. Specimens examined, 3J inches long..CoNSTELLATUS, 39.

ff. Mouth smaller, the maxillary 3£ in head ; eye 3J- in head ; interorbital

space 2f; teeth small, biserial above; arch of lateral line 2 in head.

Head 4 in length ; depth 1$. D. 85 to 90. A. 64 to 67. Lat. 1. 72 to 78.

Color light grayish, tinged with reddish, with small round spots of

darker gray, and with lighter rings inclosing spaces of the ground color
;

vertical fins, similarly colored, with a small black spot at base of each

9th or 10th ray ; two black spots on lateral line ; some other black

spots on body and on caudal fin. Vertebrae, 37 Ocellatus, 40.

ce. Scales smaller, 90 to 95 pores in the lateral line. Mouth small, oblique,

the maxillary 3| in head; teeth in both jaws in two irregular series;

arch of lateral line 2| in head. Head 4; depth If. D. 90 to 95. A.

70. Lat. 1. 90 to 95. Color of adult reddish gray, the body every-

where covered with rings formed of round, sky-blue spots, which are

not confluent and are not edged with black ; besides these, very few

detached spots or other blue markings; head with similar blue spots,

but no rings; area inclosed in the blue rings not different from the

ground color ; caudal with blue spots, other fins with none ; dorsal

and anal mottled; a large, diffuse, dusky spot at front of straight part

of lateral line, one better defined on middle of lateral line; a faint

one. farther back; pectorals grayish, with dark bars Maculifer, 41.
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dd. Dorsalrays, LOS ; anal rays, 80 ;
pectoral short ; interorbital space 2£ in head

;

depth 14 in length; scales 91; body deep; color (specimen 4f inches

long) grayish, ranch spotted and mottled with whitish ; no blue (in

young example) Eixipticus, 42.

cc. Anterior profile of head strongly concave before interorbital area, the project-

ing snout leaving a marked re-entrant angle above it.

(i. Mouth not very small; the maxillary 3 in head; head 3£ in length; depth

2; D.95; A. 70; lat. 1. 90. Teeth small, in an irregular double series in

each jaw; color dark olive, with many rings, curved spots, and small

round dots of sky-blue edged with darker on body, these largest near

middle of sides, where some are as large as the eye ; three obscure dark
blotches on straight part of lateral line ; head and vertical fins with
sharply defined blue spots, which are mostly round ; spots on opercles,

larger and curved; pectorals with dark bars; vertebra? 9-f-30= 39.

Luxatus, 43.

gg. Mouth small ; the maxillary 3f in head ; head 3£ ; depth If ; D. 86 to 88

;

A. 62 to 07 ; lat. 1. 80; teeth very small, biserial above; color highly

varigated with different shades of gray, the pale blotches rounded, very

irregular in size and position; no blue spots; no black spots along

lateral line: a large whitish cloud between the eyes.

Leopardinus, 44.

37. PLATOPHRYS PODAS.

Rhomboides Rondelet, De Piscibus, 1554.

Pleuronectes podas Delaroche, "Ann. Mus., xiii, 354, tab. 24, tig. 14, 1809."

Rhomboidichthys podas Giinther, Cat. Fish., iv, 432, 1862. (Sicily.) Vinciguerra, Ri-

sultati Ittiologici del Violante, 1883, 106. Emery, Contribuzioni all' Ittiologi,

405. (Interesting discussion of larval forms.)

Bothus podas Steindachner, Ichthyol. Bericht., 1868, Sechste Fortsetzung, p. 51. (Bar-

celona., Cadiz, Gibraltar, Santa Cruz de Teneriff'e.)

Solea rhomboide Rafinesque, Indice, 1810, 52 (after Rondelet ).

Bothus rhomboides Bonaparte, Catologo Metodico, 1836, 49.

I'lcuronccles argus Risso, Ichth. Nice, 1810, 317 (not of Gmeliu).

Pleuronectes mancus Risso, Ichth. Nice, 1810, 317 (not of Broussonet, whose species

was from the Pacific Ocean = Platophys mancus).

Rhomboidichthys mancus Giinther, iv, 432, and of many European writers.

Rhombus diaphanus Rafinesque, 1814 (larval form). Ricchiardi, "Soc. Toscana Sci.

Nat., 1881."

Rhombus candklissimus Risso, Europe Meridionale, iii, 253, 1826 (larval form).

Rhombus gesneri Risso, Europe Me"rid., 1826, iii, 254.

Rhombus hcterophthalmus Bennett, " Proc. Comm. Zool. Soc, 1831, 147."

Rhombus madeirensis Lowe, "Proc. Zool. Soc, 1833, 143." (Madeira.)

Peloria hecJceli Cocco, " Alcuni Pesci del mar di Messina," 1844, 20 (larval form).

? Coccolus annectens (Bonaparte) Cocco, 1. c. (larva).

Rhombus serratus Valenciennes, "Webb &. Berthelot, lies Canar. Poiss., 82, pi. 18,

fig. 1," lS35-'50.

Pleuronectes cuspidaius "Machado, Catalogo, 26" (fide Steindachner).

Habitat.—Mediterranean fauna.

This species is not rare in the Mediterranean and adjacent islands.

The specimens examined by us are from Genoa and Fayal. The two

species mentioned by numerous authors under the names of podas and
mancus have been shown by Dr. Steindachner to be the two sexes of

the same fish, while Dr. Emery has shown that the translucent fish,
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Peloria heckeli = Rhombus candidissimus — Rhombus diaphanus, is the

larva of the same form, as is probably also the Coccolus annectens of Bo-

naparte.

38. PLATOPHRYS SPINOSUS.

Rhomboidkhthys spinosus Poey, Synopsis, p. 409, 1868. Poey, Enurn. Pis. Cub., p. 139,

1875.

Habitat—West Indian fauna.

The original description of this species is a very scanty one. In all

respects, unless it be the color, it agrees with the European PL podas.'

We have found two small specimens sent by Professor Poey to the

Museum of Comparative Zoology, which may be the types of this spe-

cies. They are 4| inches long, and have been partly dried in the sun.

A result of this has been to increase the prominence of the interhsemal

spines. Whether these be the original types or not, the species is an

extremely doubtful one. The eyes are farther apart in these specimens

than in any of P. ocellata which we have examined. They agree in this

respect with Agassiz's figure of Rhombus ocellatus.

39. PLATOPHRYS CONSTELLATUS.

Platophrys constellatus Jordan, sp. nov.

Habitat.—Galapagos Archipelago.

This species is described from three specimens, the largest 3£ inches

long, numbered 11146 on the register of the Museum of Comparative

Zoology. They are from James Island, in the Galapagos. The species

is closely related to P. ocellatus and others, but in color, at least, it is

different, and its habitat is remote.

40. PLATOPHRYS OCELLATUS.

Rhombus ocellatus Agassiz, Spix Pise. Brasil., 1829.

Platophrys ocellatus Swainson, Nat. Hist. Class'n Fishes, ii, 1839. (Name only.)

Rhomboidichlhys ocellatus Giiuther, Cat. Fish. Brit. Mns., 18(32, iv. (Bahia, Cuba.)

Poey, Synopsis, 1868, 408. (Havana.)

Rhombus bahianus Castelnan, Auiui. nonv. rares Am^rique du Sud, 1855. (Bahia.)

Platophrys uebularis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884,31, 143. (Key

West.)

Habitat.—Tropical America ; sandy shores from Long Island to Rio

Janeiro.

We know this species from the numerous small specimens taken by

Dr. Jordan at Key West, which have beeji described as Platophrys neb-

ularis. A specimen similar to these has been taken by Dr. Bean on the

south coast of Long Island.

This seems to be the same as the Cuban species called Rhomboidichthys

ocellatus by Poey, and some of the specimens sent by Poey to the Mu-

seum of Comparative Zoology are apparently identical with the types

of nebularis.

In the Museum of Comparative Zoology we hare compared speci-



[43] FLOUNDERS AND SOLES. 267

mens of the real Platophrys ocellafus (No. 11423, Rio Janeiro, Agassiz),

with a representative specimen of P. nebularis (No. 26147, from the Tor-

tugas, Florida), and are unable to find any differences.

We adopt, therefore, the name Platophrys oeellatus for all, and regard

it as one of the widely-distributed flounder.'-:, like Etropus crossotus and

Githarichtliys spilopterus.

41. PLATOPHRYS MACULIFER.

? Pleuronectes maculiferus Poey, Mem., ii, p. 316, 1860. (Cicnfuegos.)

'? Rhomboidichthys maculiferus Poey, Synopsis, p. 408, 1868. Poey, Enum. Pis.Cub., p.

139, 1875.

Platophrys ellipticus Jordan, Proc. U. S. Neat. Mus., 1886, 51 (Havana) (not of Poey ?).

We identify specimens taken by Dr. Jordan at Havana and by him

described as Platophrys ellipticus, with this species simply because we

cannot place them anywhere else. In the Museum of Comparative Zool-

ogy are other specimens similar to these, sent to Cambridge by Poey.

In several respects these species agree fairly with Poey's ellipticus,

but that species is said to have 104 dorsal rays.

42. PLATOPHRYS ELLIPTICUS.

? Pleuronectes ellipticus Poey, Mernorias, ii, 315, 1860. (Cuba.)

? Bhomboidichthys ellipticus Giinther, iv, 434, 1862 (copied). Poey, Synopsis, 408, 1868.

Poey, Enumeratio, 139, 1875.

Habitat.—West Indian fauna.

Poey describes his PL ellipticus as having 104 dorsal rays. In none

of our other species does the number of these rays reach 100. Among
the specimens sent by Poey to the museum at Cambridge is one, 4f

inches long, which has 105 dorsal rays. We have therefore assumed

that the species to which this specimen belongs is the real ellipticus, and

that the one heretofore called ellipticus is Poey's maculifer. Both these

assumptions are open to considerable doubt.

43. PLATOPHRYS LUNATUS.

Solea lunata et punctata (the Sole) Catesby, Nat. Hist. Carolina, tab. 27, 1725 (Baha-

mas).

Pleuronectes lunatus Linn., Syst. Nat., ed. x, 269, 1758 (based on Catesby), and of the

various copyists.

Rhomboidichthys lunatus Giinther, Cat. Fish., vol. iv, p. 433 (Jamaica). Poey, Synop-

sis, p. 408, 1868.

Rhomboidichthys lunulatus Poey, Enum. Pis. Cub., p. 138, 1875.

Platophrys lunatus Jordan, Proc. U. S. Nat. Mus., 1886, 51 (Havana).

Pleuronectes argus Bloch, Ichthyol., tab. 48, 1783.

? Pleuronectes surinamensis Bloch & Schneider, Syst. Ichth., 1801, 156 (Surinam) ; and of

copyists.

Habitat.—West Indian fauna.

This handsome and curiously colored species is not rare in the waters

of the West Indies. The specimens examined by us are from Cuba,

Sombrero, St. Thomas, and other localities in the West Indies. The
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original figure of this species published by Caiesby iis :i very good one

and leaves no room for doubt as to the species intended. The figure of

Blocb, called Pleuronectcs argus, is also fairly accurate, and can refer

to no other species.

This species reaches a leugth of some 18 inches, and is the largest in

size of the American species of Platophrys. We have never seen any
young examples which certainly belong to it, and till its development is

traced some of the species known from small examples only must be

doubtful.

44. PLATOPHRYS LEOPARDINUS.

Ehomboidichthys leopardimts Giinther, Cat. Fish., iv, 1862, 434 (locality unknown).
Platophrys leopardinus Jordan, Proc. U. S. Nat. Mus., 1884, p. 200 (Guaymas).

Habitat.—Gulf of California.

This species is known only from the orignal type from unknown lo-

cality, and from a single specimen in the TJ. S. National Museum, taken

by Mr. H. F. Emeric, at Guaymas.

Genus XIX.—SYACIUM.

Syacium Ranzani, Novis Speciebus Piscium, Diss. Sec, 1840, 20 (micrurunij.

Hemirhombus Bleeker, Comptes Rendu s Acad. Sci. Amsterd., xiii, Pleuron, 4 (1802),

(guineensis).

Ararnaca Jordan & Goss, Cat. Fish. N. A., 1885, 133 (pcetula).

Type: Syacium micrurum Eanzani.

This genus contains a considerable number of species, mostly Ameri-
can and African, which form a transition from Platophrys to Citharich-

thys. They fall readily into two groups or subgenera, distinguished by
the width of the interorbital space. As this width is dependent on age
and as it is subject to various intergradations, the group Ararnaca
founded on it cannot be admitted as a distinct genus.

The name Syacium, based especially on Syacium micrurum, must take

the place of Hemirhombus.

ANALYSIS OF SPECIES OF SYACIUM.

a. [Snout before upper orbit with three conspicuous spinous processes; maxillary
reaching beyond eye, 2| in head ; interorbital space scaly, concave, 2 in eye
(in specimens of 3£ inches); eye 2| in head; spines on snout about 3 in eye; no
produced fin rays

;
pectoral as long as head without snout ; head blunt, higher

than long, the profile straight; lateral line without arch; head 3; depth 2;
D. 78, A. 02 ; scales 48 ; color grayish, with large distant black blotches on dor-

sal and anal ; one or two on basal half of caudal and on end of caudal peduncle;

pectoral with dark bands. ] (Giinther) Cornutum, 45.

art. Snout and orbits without spines or spinous processes.

b. Scales larger, 50 to 57 in the lateral line ; interorbital space very broad, greater

than the long diameter of the eye in the males, about equal to the vertical di-

ameter in the females ; accessory scales very numerous ; maxillary 2$ in head;
its tip scaly ; anterior teeth canine-like : gill-rakers short, strong, not one-third
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length of eye; first rays of dorsal nearly on median line, their tips ranch ex-

serted
;
pectoral fin in males 1J to 2 times length of head ; eye large, 4f in head

;

head3£; depth 2g ; D. 81 to 88, A. 63 to 70; vertebrae 10+ 26= 36; color nearly

plain brown, with darker dots or mottlings, no ring-like spots or ocelli; fins

mottled; left pectoral barred; blind side sometimes wholly or partly dusky,

especially in Northern specimens Papillosum, 46.

bb. Scales rather small, 60 to 70 in the lateral line.

c. Color dark brown, with many rings and spots of light gray and blackish, some
of the dark rings with a black central spot; a diffuse dusky blotch on lateral

line above pectoral, and oue near base of caudal peduncle ; fins with numerous
inky spots and dark markings ; blind side pale : scales small, firm, moderately

ctenoid ; eyes large, 4 in head, nearly even in front, the male with the inter-

orbital space deeply concave ; its width two-thirds the vertical depth of the eye;

female with intororbital area much narrower, with a more or less perfect median

groove ; its width about equal to depth of pupil ; maxillary 2£ to 3 in head ; the

outer teeth canine-like
;
gill-rakers very short and thick, about X + 7 in num-

ber; head 3* in length ; depth, 2f; D. 87 to 92, A. 54 to 68; scales 65 to 70

pores; vertebrae 9 + 24= 33 ;
pectoral

1-J-
in head in the female, reaching nearly

to base of caudal in the male Micrurum, 47.

cc. Color light brown, with grayish and light bluish dots, some darker areas

and a few round brown spots ocellated with lighter; iuterorbital space with a

vertical brown bar bordered by lighter ; fins mottled and spotted ; iuterorbital

space in adult male broader than eye ; insertion of dorsal on blind side of head
;

pectoral fins in males about 3 in body; head, 4 in length; depth, 2-J ; D. 92,

A. 72, Lat. 1. 60; gill-rakers short and broad, X + 7; maxillary 2i iu head, its

tip scaly Latifrons, 48.

ccc. Color light olive-brown, uearly uniform, the vertical fins with elongate dark

spots; eyes 4^ in head, the lower slightly advanced; iuterorbital space very

narrow, as broad as pupil (in both sexes?), somewhat concave; maxillary 2f
in head

;
pectoral 1£ in head ; head 3| in length ; depth 2y ; D. 86, A. 69, Lat.

1. 58 Ovale, 49.

45. SYACIUM CORNCJTUM.

Bhomboidichihjs cornulus Gunther, Shore Fishes Challenger, 1880, 7, pi.

Habitat.—Coast of Brazil, in deep water.

This species is known from Giinther's description and figure. In

very young examples the conspicuous processes about the head are

undeveloped.

46. SYACIUM PAPILLOSUM.

Aramaca Marcgrave, Hist. Brasil., 1648, 181.

rieuronectes papillosus Linnaeus, Syst. Nat., x, 271, 1758 (based ou Marcgrave), and
of the earlier copyists.

Aramaca papillosa Jordan, Proc. U. S. Nat. Mus., 1886, 602 (synonymy confused with

S. micrurum).

? Pleuronectcs macrolepidotus Bloch, Auslandische Fische, vi, 25, tab. 190, 17d7 (and of

some copyists) (apparently based on Marcgrave).

I'lcnronectes aramaca Donndorf, Beytrage zur xiii Ausgabe des Linnaeisehen Natur-

systems, 1798, 386 (after Marcgrave).

Rhombus aramaca Cuvier, Regue Animal, ed. ii, 1827 (after Marcgrave).

Citharichthys aramaca Jordan and Gilbert. Synopsis Fish., X.A., 1882, 816. (Pensacola.

)

Rhombus soleceformia Agassiz, Spix Pise. Brasil., 8(5, tab. 47, 1829. (Atlantic Ocean.)

Wemirhombus soleceformis Gunther, Cat. Fish., iv, 42'!, 1862. (Copied.)

Aramaca solewformis Jordan, Proc. U. S. Nat. Mus., 1886.
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Hippoglossus intermedins Eanzani, Novis Speciebus Piscium Dissertatio Secundo, 1840,

14, pi. 4. (Brazil.)

Hemirhombus pcetulus Beau MSS, Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882,

p. 304. (Pensacola.) Goode and Bean, Proc. U. S. Nat. Mus., 1882, p. 414.

(Pensacola.) Bean, Cat. Col. Fish U. S. Nat. Mus., 1883, p. 45. (Pensa-

cola.)

Cithariehthys pcetulus Jordan and Gilbert, Syu. Fish. N. A., p. 964, 1882, addenda.

Jordan, Proc. U. S. Nat. Mus., 1884, p. 38. (Pensacola.)

Habitat—West Indian fauna. Charleston to Rio Janeiro.

Of the species found in the deep waters about Pensacola and called

by Dr. Bean Hemirhombus pmtulus we have numerous specimens. Lately

we have received from Mr. Charles C. Leslie, of Charleston, a specimen

which shows its presence also in Carolina waters. It has not yet been

recorded from Cuba, but in the Museum of Comparative Zoology is a

specimen (26104) taken by Mr. Samuel Garman at Kingston, Saint Vin-

cent. But its range extends much farther to the southward, for among
the collections made by Professor Agassiz at Rio Janeiro there are many
specimens (11375, 4666), the largest about a foot loug. These seem to

be completely identical with Florida examples, differing only in having

the blind side pale, it being usually partly blackish in northern examples.

These Brazilian specimens agree very closely with the figure of

Rhombus soleceformis, except that Agassiz has represented that species

as having a dusky blotch at the shoulder. No such marking is appar-

ent in any of our specimens. The coloration and the breadth of the in-

terorbital both render it unlikely that Agassiz's soleceformis could have

been micrurum.

The Aramaca of Marcgrave, which is the sole basis of Pleuronectes

papillosum, Pleuronectes macrolepidotus, and Rhombus aramaca, cannot

well be any known species other than the present one.

According to Marcgrave's rude figure and his description, this species

has the form of a sole, the eyes wide apart, the left pectoral produced,

the mouth very large, the body oblong, aud the coloration stone-like

(sand-color) on the left side and white on the eyed side. Micrurum is

not colored in that way, and its eyes are not noticeably far apart.

We therefore adopt for this species the oldest name of Syacium

papillosum!'

The species is common in the deep waters of the Gulf of Mexico, and

reaches a length of more than a foot.

47. SYACIUM MICRURUM.

Syacium micrurum Eanzani, Nov. Spec. Pise. Diss. Sec, 1840, 20, pi. 5. (Brazil.)

Hippoglossus occllatus Poey, Memorias, ii, 314, 18G0. (Cuba.)

Hemirhombus ocellatus Poey, Synopsis, 407, 1868. Poey, Enumeratio, 138, 1875.

Cithariehthys occllatus Jordan and Gilbert, Syn. Fish. N. A., 964, 1882. (Key West.)

Jordan, Proc U. S. Nat. Mus., 1884, 143. (Key West.)

Hemirhombus aramaca Gunther, iv, 42, 1862. (Cuba; Jamaica.) (Not Rhombus ara-

maca Cuvier.)

Cithariehthys cethalion Jordan, Proc. U. S. Nat. Mus., L888, 52. (Havana.)

Hemirhombus cethalion Jordan, Proc. U. S. Nat. Mus., 1886, 602.
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Habitat.—West Indian fauua. Key West to Rio Janeiro.

We have found in the Museum of Comparative Zoology specimens

purporting to be the types of Hemirliombus ocellatus Poey (No. 11144

;

Poey's number, 88). These are female specimens, and they differ from

the types of Hemirliombus cethalion, also from Cuba, only in their greater

size.

Numerous specimens (11373) from Rio Janeiro belong to the same
species. Among these are males, which have the interorbital space

much broader than in the types of ocellatus and cethalion. Besides

these specimens, we have examined others from Hayti, Cuba, and Key
West, and there can be no reasonable doubt of their identity, and that

all are identical with Giinther's Hemirliombus aramaca.

This fish is described and fairly well figured by Rauzaui under the

name of Syacium micrurum. It is the type of his genus Syacium, a

generic name which, strangely enough, has received no notice from

subsequent authors until the present time.

48. SYACIUM LATIFRONS.

Citharichthys latifrons Jordan and Gilbert, Bull. U. S. Fish Comm., 1881, 334. (Pan-

ama. )

Habitat.—Pacific coast of tropical America. Panama.
This species is known only from the original types, taken by Pro-

fessor Gilbert at Panama. The several variations in this species have

not been studied.

49. SYACIUM OVALE.

Hemirliombus oralis Giinther, Proc. Zool. Soc, 1864, p. 154. Giinther, Fish. Central

America, p. 472, 1869, plate lxxx, fig. 1. (Panama.) Jordan & Gilbert,

Bull. U. S. Fish Com., 1882, p. 108-111. (Mazatlan; Panama.)

Citharichthys oralis Jordan, Proc. U. S. Nat. Mus., 1885; 391. (Mazatlan ; Panama.)

Habitat.—Pacific coast of tropical America : Mazatlan to Panama.
This well-marked species has been well figured by Dr. Giinther, from

whose account our analysis has been taken. Numerous specimens have

been collected at Mazatlan and Panama by Dr. Gilbert. The sexual

changes in this species have not been reported.

Genus XX.—AZEVIA.

Azevia Jordan (genus novum). (Panamensis.)

Type : Citharichthys panamensis Steindachner.

This genus is proposed to include a single species hitherto referred to

Citharichthys, but distinguished by its tubercular gill-rakers, as also by

its small, firm scales, and other characters of minor importance.

A second species of this genus was obtained by Professor Gilbert at

Mazatlan, and at first recorded by us under the name of Citharicthys

panamensis. The specimens have, however, all been destroyed by fire.

The name Azevia is a Portuguese name for the sole, used at Lisbon,

according to Brito-Oapello. It probably corresponds to the Cuban name
Acedia.
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ANALYSIS OF SPECIES OP AZEVIA.

a. Scales quite small, about 75 in the lateral line, ctenoid, aud adherent. Body rather

elongate. Mouth large, the maxillary about half length of head, the upper jaw

somewhat hooked over the lower ; about three front teeth in upper jaw, enlarged

and hook-shaped ; canines strong. Anterior profile gently and evenly convex.

Eyes large. Pectoral H in head. Head 4 in length ; depth 2f . D. 95 or 96. A.

76 to 78. Scales 73 to 78. Vertebne 33. Gill-rakers tubercle-like, broader than

high. Color brownish, spriukled with dark dots, aud with some whitish rings;

large vaguely-defined oval spots on head and body ; dorsal with five or six, anal

with three dark spots Paxamensis, 50.

50. AZEVIA PANAMENSIS.

Citharichthys panamensis Steindachner, Ichth. Beitr., iii, 62, 1875. (Panama.) Jor-

dan & Gilbert, Bull. U. S. Fish Com., 1882, 108 and 111. (Panama.) Gilbert,

Bull. U. S. Fish Com., 1832, p. 112. (Punta Arenas.)

Habitat.—Pacific coast of Central America.

Our description of this species is taken from the specimens from Pan-

ama in the museum at Cambridge, a part of the series of Dr. Steindach-

uer's original types. The species is apparently not uncommon on the

west coast of Central America.

Genus XXI.—CITHAKICHTHYS.

Citharichthys Bleeker, Cornptes Rendus Acad. Sci. Amsterd., xiii, Pleuron, 6, 1802.

( Cayennensis= Spilopterus.

)

Orthopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1862,330. (.SorcUdus.)

Metoponops Gill, Proc. Ac. Nat. Sci. Phila., 1864, 198. ( Cooperi= Sordidus. )

Type: Citharichthys cayennensis Bleeker= Citharichthys spilopterus

Giiuther.

This genus iucludes small flounders of weak organization, especially

characteristic of the sandy shores of tropical America. The subgenus

Orthopsetta includes species of more northern range and somewhat dif-

ferent inform, and especially noteworthy as having an increased num-

ber of vertebra?,.

We are not certain that Citharichthys has priority over Orthopsetta,

the two having the same ostensible date.

ANALYSIS of species op citharichthys.

a. Vertebra} about 40 ; interorbifcal ridge sharply elevated; the head not closely com-
pressed ; eyes large. {Orthopsetta Gill.)

b. Dorsal rays 95 ; anal rays 77 ; lateral line 65 to 70 ; head 3:} in length ; depth

2£; eyes large, 3^ in head, the interocular space scaly, concave, 4

in eye ; a sharp elevated ridge bounding the lower eye ; mouth not

largo; themaxillary 3 in head; teeth sharp, subequal anteriorly

smaller behind; lower pharyngeals narrow, each with a row of

slender teeth; gill-rakers slender, close-set, 7+14; scales large,

thin, deciduous, slightly ciliate; numerous accessory scales pres-

ent: pectorals long, 1 \ in head; flesh soft. Color dull olive-

brownish, the males with spots and blotches of dull orange, the dor-

sal and anal blackish, similarly mottled with dull orange; females

paler, nearly plain. Vertebra', 11+29= 40 SORDIDUS, 51.
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bb. Dorsal rays 85 to 90 ; anal 68 to 72 ; lat. 1. 55 to GO ; head 3f in length ; depth
21- ; eyes large, separated by a sharp, scaleless ridge ; maxillary

2f in head; teeth slender, rather long; gill-rakers short, rather

slender
;
pectoral If in head ; color olivaceous, the scales edged

with darker; fins dusky; a small ink-like spot on the middle of each

seventh to tenth ray of each of the vertical fins Stigivleus, 52.

aa. Vertebrae 33 to 36; interorbital ridge low and narrow, the head closely com-
pressed (Ciiharichthys).

c. Eyes large, 3 to 4£ times in the head.

tl. [Head large, 3J in length; pectoral of left side elongate, one-third longer

than head; maxillary 2£ in head; "lateral line slightly curved
over the pectoral"; scales thin, deciduous, cycloid ; eye 3$- in head,

five times interorbital space, which is a rather prominent narrow
sharp ridge ; a strong spine on the snout over the upper lip, above
this another shorter spine ; caudal fin subsessile ; head, 3^ ; depth,

2£; D. 91; A. 73; Lat. 1. 48. Color grayish-brown.] (Goode $•

Bean) Dinoceros, 53.

dd. Head smaller, about 4 in length,

e. Body comparatively elongate, the depth about 2^ in length ; mouth very
small; the maxillary 3^ in head; teeth very small, the anterior

scarcely enlarged ; eyes large, 4 in head, separated by a very nar-

row, sharp scaleless ridge, one-sixth diameter of the eye; snout

with a small blunt spine; rays of vertical fins all exserted ; left

pectoral twice length of right. Head, 4 in length; depth, 2^ ; D.

83; A. 67; Lat. 1. 40. Color light brown Arctifroxs, 54.

ee. Body comparatively broad, the depth about half the length ; mouth larger.

/. [Snout with a strong sharp spine on eyed side, above upper lljj. Eyes
large. 3 in head

;
greatest depth of body over the pectorals ; inter-

orbital space with a wide ridge, about half diameter of eye; teeth

minute, close-set, stronger on blind side ; body extremely thin ; D.

73 to 75, A. 60, Lat. 1. 40. Ashy gray, with dark lateral line.

Deep-water species with loose scales.] ( Goode) Uxicorxis, 55.

ff. Snout without distinct spine. Eyes moderate, 3£ to 4£ in head; great-

est depth of body under middle of dorsal ; interorbital space a nar-

row, scaly ridge with a slight median groove ; maxillary
2-J- in head

;

teeth small, those in front slightly enlarged ; body not very thin
;

gill-rakers moderate, 6+13.

(j. Dorsal rays 80 ; anal 56 ; scales large, cycloid ; no accessory scales
;

head 4 in length ; depth 2 ; D. 80, A. 56, Lat. 1. 41. Vertebrae 9+
25=34. Eye 3£ in head. Color light olive-brown, with some 20

dark brown spots, the largest about as large as eye ; four of these

spots arranged at equal iutervals along the lateral line, the second

being most prominent ; dorsal and anal with round dark spots, one

on the middle of each sixth to seventh ray, besides smaller, irregu-

lar spots and mottlings ; caudal spotted ; two brown spots, one

above the other, at base of caudal ; shallow-water species.

Macrops, 56.

(j<j. Dorsal rays 68 ; anal 52 ; scales smaller, the lateral line with about 53

pores ; outline regularly oval, without angle ; eyes moderate, 4£ in

head, close together, the orbital ridges coalescent, the lower larger.

Teeth small, uniserial ; maxillary 2} in head ; gill-rakers short and
very slender, X-f-12. Color dark brown, with whitish blotches, the

fins mottled ITriUSRI, 57,

S. Mis. 90 18
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cc. Eyes quite small, 5to0 in head; suout short, forming an angle with the pro-

file ; mouth moderate, oblique, the maxillary 2£ to 2f in head ; teeth

small, the anterior somewhat enlarged.

h, Scales not very large, 45 to 48 in the lateral line ; interorbital area a

low narrow ridge which is divided only anteriorly (in Atlantic

specimens, usually grooved for its whole length in Pacific coast ex-

amples)
;
gill-rakers short and strong, X + 13 ;

pectorals about

half head; no distinct spine on snout ; head3|; depth 2£; D. 75 to

80; A. 58 to Gl ; vertebne, 34; color olive-brownish, somewhat

translucent, with darker dots and blotches ; a series of distant ob-

scure blotches along bases of dorsal and anal Spiloptekus, 58.

hh. Scales large, 40 to 42 in the lateral line ; interorbital area § diameter

of eye, which is 5 in head; gill-rakers short and slender, about

equal to pupil ; teeth rather smaller than in C. spilopterus ; maxil-

lary 2 j in head ; head 3f ; depth 2 to 2£ ; D. 77 to 82 ; A. 59 to 61

;

color light gray, everywhere soiled and freckled, peppered with

black specks
;
pectoral fin much mottled, the caudal less so.

Sumichrasti, 59.

51. CITHARICHTHYS SORDIDUS.

Psettichthys sordidus Girard, Proc. Acad. Nat. Sci. Phila., vii, 1854, 142. Girard, Proc.

U. S. Pacif. R. R. Exped., Fishes, 1859, 155. (San Francisco ; Tomales Bay.)

Orthoj)setta sordida Gill, Proc. Ac. Nat. Sci. Phila., 18G2, 330.

Citharichthijs sordidus Lockingtou, Rep. Com. Fisheries of California, 1878-79, 42.

Lockington, Proc. U. S. Nat. Mus. 1879, 83 (San Francisco). Jordan & Gil-

bert, Proc. U. S. Nat. Mus.', 1880, 453 (Puget Sound, San Francisco, Monte-

rey Bay, San Luis Obispo, Santa Barbara, San Pedro, San Diego), Jordan

& Gilbert, Proc. U. S. Nat. Mus., 1881, 67. Jordan & Gilbert, Synopsis Fish. N.

A., p. 817,1382. Beau, Proc. U. S. Nat. Mus., 1883, p. 353 (Johnston Strait,

Safety Cove, British Columbia.

)

Metoponops cooperi Gill, Proc. Acad. Nat. Sci. Phila., 1804, 198 (Santa Barbara).

Habitat.—Pacific coast of North America, in water of moderate depth

;

British Columbia to Lower California.

This small flounder is oue of the commonest species on the Pacific

coast, being found in water of ten fathoms or more depth, in all localities

from the Mexican boundary to British Columbia. It rarely exceeds two

pounds in weight. In its deciduous scales and soft flesh it much resem-

bles Lyopsetta exilis and Atheresthes stomias, two species of which are

often taken in company with it. Of all the species allied to Cithariclithys,

this one has the most extended range to the northward.

52. CITHARICHTHYS STIGM^JUS.

Citharichthys stigmmus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, 410, 411 (Santa

Barbara). Jordan & Gilbert, Syn. Fish. N. A., 1882, 965.

Habitat.—Coast of Southern California.

The original type of this species is a young example, taken near Santa

Barbara by Capt. Andrea Larco. In the Museum of Comparative

Zoology are other specimens collected by Mr. Cary at San Francisco.

These have 72 anal rays, while the original type had but GS. In this

and other ways they approach (J. .sordidus. Were it not that some of
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these are full of spawn at a length of five inches, we should regard
them without much hesitation as the young of G. sordidus. As it is,

it is not unlikely that G. stigmoeus will prove to be simply the young of

the latter species.

53. CITHARICHTHYS DINOCEROS.

Citharichthys dinoceros Goode & Beau, Bull. Mus. Comp. Zool., xxviii, 1886, 156 (off

Martinique, St. Lucie, auil Barbadoes).

Habitat.—Deep waters of Gulf of Mexico.

This species is known to us from the original description only»

54. CITHARICHTHYS ARCTIFRONS.

Citharichthys arctifrons Goode, Proc. U. S.Nat. Mus., 1830, 341, 472 (Gulf Stream off

Southern New England coast). Goode & Bean, Bull. Mus. Comp. Zoology, xix,

p. 194 (stations 313, 314, 31 J , aud 336). Jordan & Gilbert, Syn. Fish. N. A., 818,

1882.

Habitat.—Deep waters of the Gulf Stream.

This species is known to us from a small specimen obtained in the

Gulf Stream southeast of Martha's Vineyard, and from the descriptions

published by Goode & Bean.

55. CITHARICHTHYS UNICORNIS.

Ctharichthys unicornis Goode, Proc. U. S. Nat. Mus., 1880,342 (Gulf Stream south-

east of New England). Jordan and Gilbert, Syn. Fish. N. A., p. 818,1882.

Habitat.—Deep waters of the Gulf Stream.

This species is known to us from descriptions only.

56. CITHARICHTHYS MACROPS.

Citharichthys macrops Dresel, Proc. U. S. Nat. Mus., 1884, p. 539 (Pensacola). Jordan,

Proc. U. S.Nat. Mus., 1866, 29 (Beaufort, N. C).

Habitat.—South Atlantic and Gulf coasts of the United States.

This species is known to us from several specimens dredged in the

harbor of Beaufort, N. C, by Prof. Oliver P. Jenkins.

57. CITHARICHTHYS UHLERI.

Citharichthys uhleri Jordan, sp. nor.

Habitat.—West Indian fauna.

This species is based on a single specimen in the Museum of Com-
parative Zoology. It is 4£ inches in length, and was brought from

Hayti by Mr. P. E. Uhler, the well-known entomologist, for whom we
have named the species.

The species is close to Githarichthys macrops, bat its fin-rays and
scales are considerably more numerous than in the latter.
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58. CITHARICHTHYS SPILOPTERUS.

Citharichthys spiloplerm Glinther, iv, 1862, 421 (New Orleans, San Domingo, Ja-

maica). Giinther, Fish. Central America, p. 471, 1869, pi. Ixxx, tig. 2,

(Chiapatn). Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 382 (Panama).

Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 618 (Charleston). Jordan

and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 630 (Panama). Jordan and Gil-

bert, Bull. U. S. Fish Com., 1882, p. 108-111 (Mazatlan and Panama). Jor-

dan and Gilbert, Syn. Fish. N. A., 1882, p. 817. Jordan, Proc. U. S. Nat.

Mus. 1886, 53 (Havana).

Citharichthys cayennenais Bleeker, Comptes Rendus Acad. Sci. Amsterd., xiii, 1862, 6

(Cayenne) (name only).

Citharichthys guatemalensis Bleeker, Neder. Tydschr. Dierk, 1864, 73 (Guatemala).

Giintber, Fish. Central America, 472, 1869 (copied).

Hemirhombus fuscus Poey, Synopsis, 406, 1868. Poey, Enumeratio, 1875, 138.

Habitat.—Both coasts of tropical America, north to New Jersey and
Mazatlan.

This little flounder is almost everywhere abundant on the sandy shores

of tropical America, in shallow water. Careful comparison of specimens

from South Carolina, Brazil, Mazatlan, and Panama shows no tangible

difference, and we are compelled to regard all as forming a single

species.

It rarely exceeds 5 or G inches in length. It usually comes into

the markets mixed with other shore-fishes and it nowhere receives any

notice as a food-fish.

This species is common in the markets of Havana, and it is evidently

the original of Poey's Hemirhombusfuscus, although in Poey's descrip-

tion there seems to be some confusion, because the teeth are said to be

biserial above, and 60 scales are counted in the lateral line.

A specimen from Poey in the museum at Cambridge is labeled

"Hemirhombus fuscus type." Collector's number, 87. This belongs to

C. spilopterus, and it has 48 scales in the lateral line.

Bleeker's Citharichthys guatemalensis agrees in all respects with Cith-

arichthys spilopterus. We are unable to find any description of Cith-

arichthys cayennensis, if, indeed, the species has ever been described.

Specimens of Citharichthys spilopterus are in the museum at Cambridge

from Panama, Cuba, Para, Sambaia, Pernarnbuco, Camaru, Rio das

Velhas, Rio Janeiro, and San Matheo.

59. CITHARICHTHYS SUMICHRASTI.

Citharichthys sumichrasti Jordan, sp. nov.

Habitat. — Pacific coast of tropical America.

This species is close to C. spilojrterus, differing chiefly in the larger

scales and in the different coloration. The type, No. 25299, in the Mu-
seum of Comparative Zoology, was collected inRioZanatenco, Chiapas,

by Prof. Francis E. Sumichrast. Another specimen is in the mu-

seum labeled Panama : Pitkins.
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Genus XXII.—ETROPUS.

Etropus Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 364. (Crossolus.)

Type : Etropus crossotus Jordan & Gilbert.

This genus is very close to Citharichthys, from which it differs only

in the very small size of the mouth, and in the correspondingly weak
dentition. The three known species are similar in appearance to the

species of Citharichthys, and they inhabit the same waters. Another
genus extremely close to Etropus and Citharichthys is Thysanopsetta.

The teeth in Thysanopsetta are, however, arranged in a band.

ANALYSIS OF SPECIES OF ETROPUS.

a. Body comparatively elongate, the head anteriorly acute ; dorsal rays 91 ; anal

rays 73 ; scales in the lateral line 54 ; back less elevated tbau in other species ; head
small, the profile forming an angle at the posterior part of upper eye, the snout
being abruptly pointed ; eyeslarge, 4£ in head, the lower being before the upper

;

interorbital space elevated, with two prominent ridges, the space between them
concave ; ridge above lower eye higher than upper and joining the latter behind
upper eye, to form a sharp ridge ; upper eye with some vertical range ; mouth
very small, the maxillary 4 in head, not reaching front of pupil ; teeth bluntish,

close-set, in one row, chiefly on the blind side ; scales and fins much as in E.

crossotus; the edge of the subopercle on the blind side fringed with white cirri,

as in the latter species ; scales large, loose, little ciliate
;
gill-rakers very short

and slender
;
gill membranes broadly united ; caudal fin rhombic, rather pointed

;

pectoral 1^ in head; fin rays scaly; head 5 in length; depth 2£; color light

olive-brown, with vague spots and darker markings; fins similarly marked.

Ectenes, 60.

aa. Body deeper, the head not acute in profile ; dorsal rays 76 to 85; anal 56 to 67
;

scales 38 to 48 ; teeth sharp, close-set, uniserial.

b. Body somewhat elongate,' pear-shaped, the depth not more than half the length,

the body thinner and more compressed than in E. crossotus ; mouth very small,

the maxillary 4 J in head ; eye 3 to 3|- in head; interorbital space a narrow, sharp
ridge ; cirri on subopercle rather few and long ; D. 77 to 78 ; A. 57 to 61 ; lat. 1.

38 to 41. Head 4 in length ; depth 2£ to 2. Vertebras 9 + 25= 34. Color gray-

ish, with a few irregular vague dark blotches, none of them larger than the eye

;

fins speckled ; two dark spots at base of caudal Microstomus, 61.

bb. Body very deep, the depth rather more than half the length ; eye 3| in head ; in-

terorbital space a narrow, sharp ridge, divided anteriorly ; maxillary about 4 in

head; head 4+ j depth 1* to 2 (1* in Atlantic specimens). D. 76 to 85; A. 56 to

67 ; lat. 1. 48 (42 to 45 in Atlantic specimens). Vertebrae 9 + 25= 34 ; cirri on
subopercle of blind side numerous, white; color light olive-brown, with some
darker blotches

; vertical fins finely mottled and speckled with black and gray.

Crossotus, 62.

60. ETROPUS ECTENES.

Etropus ectenes Jordan, sp. nov.

Habitat.—Pacific coast of South America.
The types of this species are two examples (11605, Mus. Conip. Zool.)

collected at Callao, Peru, by Dr. Jones. There are also a large number
of young examples in the collection (11145) obtained at Paraca Bay by
the Hassler Expedition.
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The- species is very readily distinguished from E. crossotus by its

elongate form, acute head, and by the larger numbers of its tin-rays

and scales.

61. ETROPUS MICROSTOMUS.

Citharichthys microstomus Gill, Proc. Ac. Nat. Sci. Phila., 1864, 223. (Beesley's Point,

N Jersey.)

Etropus rimosus Goode &, Bean, Proc. U. S. Nat. Mns., 1885, 593. (Coast of Florida,

between Pensacola and Cedar Keys, dredged at the depth of 21 fathoms.)

Etropus crossotus Jordan & Evermann, Proc. U. S. Nat. Mns., 1836. (Pensacola.)

Habitat—Gulf of Mexico.

On re-examining our specimens of Etropus, we find that those ob-

tained by Jordan & Evermann from Pensacola differ from the others

in the greater elongation of the body and in the somewhat grayer color-

ation. These correspond fairly to the description of Etropus rimosus.

All other specimens from the United States coast collected by Dr. Jor-

dan and his associates, are, in our opinion, referable to Etropus cros-

sotus.

The original description of Citharichthys microstomus Gill, fits this,

species better than any other known. The fish in question is much too

elongate for Etropus crossotus (depth 2§ in total, length), and the

mouth is too small for any of the known species of Citharichthys (max-

illary 4 in head; mandible 2i).

In the Museum of Comparative Zoology are numerous young speci-

mens collected at Somers Point, ISTew Jersey, by Dr. Stimpson. These

seem to belong to the genus Etropus. The teeth are equal; the scales

are 44, and the depth of the body is 2£ in its length. The eye is 4 in

head, the dorsal rays 75 to 80, and the anal rays 5G or 57. Tbe color

is light brown, mottled and spotted with darker.

These certainly represent the Citharichthys microstomus of Gill, col-

lected in the same neighborhood by the same naturalist. We are un-

able to distinguish them from Etropus rimosus.

62. ETROPUS CROSSOTUS.

Etropus crossotus Jordan & Gilbert, Proc. U. S. Nat. Mns., 1881, 364' (Mazatlan). Jor-

dan & Gilbert, Proc. U.S. Nat. Mns., 1882, 305 (Lake Poutchartrain ; Mazat-

lan ; Panama; Galveston). Jordan and Gilbert, Proc. U. S. Nat. Mns., 1882,

618 (Charleston). Jordan & Gilbert, Bull. U. S. Fish Coinm., 1882,108-111

(Mazatlan; Panama). Jordan & Gilbert, Syn. Fish. N. A., 1882, 839. Beau,

Cat. Fish. lutein. Exh., 1883, 44 (St. John's River). Jordan & Swain, Proc.

U. S. Nat. Mas., 1884, 234 (Cedar Keys).

Etropus microstomus Jordan, Proc. U. S. Nat. Mas., 1888, 29. (Beaufort, N. C.) (Not

Citharichthys microstomus Gill.)

. Habitat.—Both coasts of tropical America, north to Xorth Carolina.

This little fish seems to be abundant in all warm and. sandy shores of

tropical America. It is the smallest and feeblest of all our flounders,

and has therefore been generally overlooked by collectors. Its range

will doubtless prove to be coextensive with that of its near ally, Ci-

tharichthys spilopterus.
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In the Museum of Comparative Zoology are specimens of this species '

from Bio Janeiro, Santos, Victoria, Para, and Sambaia, in Brazil. The
largest of these is G inches in length. Head 5 in length, depth, 1^;
scales, 44; D. 85; A. 07.

A re-examinatiou of the specimens collected by Prof. O. P. Jenkins

at Beaufort, N. C, and described by Dr. Jordan under the name of

Etropus microstomus, shows that these are identical with the specimens

of Etropus from Charleston, Cedar Keys, New Orleans, and Galveston.

These differ from the types of Etropus crossotus only in the slightly

greater depth of the body, and in the slightly larger size of the scales.

We now refer them to the latter species without much hesitation, hardly

regarding them worthy of even subspecific distinction.

Genus XXIIL—THYSANOPSETTA.

Thysanopsetta Giintlier, Voyage Challenger, Shore Fishes, 1880, 22 (naresi).

Type: Thysanopsetta naresi Giintlier.

We have not seen the typical species of Thysanopsetta. Prom the

figure and description it would seem that the genus differs from Etropus

only in having the teeth in villiform bands.

ANALYSIS OF SPECIES OF THYSANOPSETTA.

a. [Body oblong ; head small ; eyes 3| in head, well separated, the interorbital space

being flat and scaly ; mouth moderate, the maxillary more than one-third head

;

teeth in villiform bauds; scales adherent, ctenoid; a fleshy lobe behind ventrals

;

lateral line straight; head, 5; depth, 2J ; D. 87; A. 59 ; lat. 1. 7G (in plate) ; color,

nearly uniform brownish, the body and fins mottled.] {Giintlier) Naresi, 63.

63. THYSANOPSETTA NARESI.

Thysanopsetta naresi Giinther, Voyage Challenger, Shore Fishes, 1880, 22. (Cape Vir-

gin, Straits of Magellan.)

Habitat.—Straits of Magellan.

We kuow this species from the original figure and description only.

Genus XXIV.—MONOLENE.

Monolene Goode, Proc. U. S. Nat. Mus., 1880, 337 (sessilicauda).

Type : Monolene sessilicauda Goode.

This peculiar genus of deep-sea flounders is probably allied to Amo-
glossus and Citharichthys. Of this we cannot speak with certainty, not

having examined any members of the group, and the insertion of the

ventral fins has not been described in either of t?he two known species.

analysis of species of monolene.

a. [Dorsal rays, 99 to 103; anal rays, 79 to 84 ; scales cf blind side ctenoid, 23-92-25;

head everywhere closely scaly, even to the lips and front of snout ; mouth oblique,

the maxillary less than one-third length of head ; teeth, uniserial, subequal; eyes

very close together, the interorbital space a very narrow ridge ; arch of lateral line

very peculiar, the curve having two angles ; head 5 iu length ; depth, 2| ; ashy

brown, with spots of darker brown
;
pectoral barred; vertebra 43.] (Goode)

Sessilicauda, G4.
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aa. [Dorsal rays, 124; anal ray3, 100 ; scaler of bliud side scarcely ctenoid, 30-105-325

snout and lips not scaly ; maxillary 3 in head ; eyes, large, 2| in head, separated by

a very narrow ridge; head 4^ iu length ; depth about 3 ; light brownish gray, the

fins dusky, the pectoral black. ] ( Goode $• Bean) Atrimana, 65.

64. MONOLENE SESSILICAUDA.

Monolene sessilicaiida Goode, Proc. U. S. Nat Mus., 1330, pp. 337, 338 (deep sea south

of New England). Goode, Proc. U. S. Nat. Mus., 1830, 472 (deep sea south-

ern coast of New England, stations 870, 871, 876,. 877). Jordan & Gilbert,

Syn. Fish. N. A., 1832, p. 841. Goode and Bean, Bull. Mus. of Comp. Zool-

ogy, xix, p. 184 (station 314 ; South Carolina).

Habitat.—Deep waters of the Gulf Stream.

This species is known to us from the accounts of Goode & Bean.

65. MONOLENE ATRIMANA.

Monolene atrimana Goode & Bean, Bull. Mus. Comp. Zool., xii, 155, 1386 (deep

waters off Barbadoes).

Habitat.—Deep waters of the Caribbean Sea.

This species is known to us from the original description.

Genus XXV.—OXCOPTERUS.

Oncopterus Steindachncr, Ueber eine neue Gattung und Art aus der Familie der

Plenronectoiden, 1874, 1 (darwini).

Type : Oncopterus danvini Steindachner.

This singular genus is based on a single species found on the shores of

East Patagonia. It has no near allies among the American flounders, but

it has several points of resemblance to the genera Rhombosolea, Ammotre-

tis, and Peltorha\nphus of the Australian fauna, and we have ventured to

associate the four in a subfamily, which may be called Oncopterinw. The
Oncopterinm agree in having some sort of peculiar appendage on or near

the snout, apparently connected with the first interspinal. They agree

with the Platesslnce in the general form, the dextral portion of the eyes,

and in the structure of the mouth. Their nearest ally in this group is

Pleuronichthijs. In the insertion of the ventrals, they agree with the

Pleuroneclinm and with the genus Achirus of the Soleinw. In both

Peltorhamphus and Rhombosolea, the ventral is continuous with the anal

as in Zeugopterus and Achirus, but iu Oncopterus the two fins are sepa-

rate. In Peltorhamphus and Rhombosolea, the bone connected with the

the first interspinal extends forward as a sort of nose, meeting the chin

(much as in Achiropsis aud Apionichthys). Iu Oncopterus this bone is

twisted to the blind side, and has a very peculiar position, described

below. The scales are smooth and cycloid in Oncopterus aud Rhombo-
solea, ctenoid in Peltorhamphus. In Peltorhamphus aud Oncopterus the

left ventral is present. It is wanting in Rhombosolea. Ammotretis we
have been unable to examine. Iu Oncopterus the lateral line has an an-

terior arch and many accessory branches. It is straight aud simple in

the other genera. In all the teeth are sharp, close set, iu a baud, and
chiefly on the blind side.
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ANALYSIS OF SPECIES OF ONCOPTERUS.

a. Body broadly ovate, with regular outlines ; mouth small, twisted toward the

blind side; its teeth small and in bands; maxillary 3£ in head; eye 5^, twice the

concave interorbital area; gill-rakers short and slender ; left side above eye with
a deep horizontal groove, in which lies a depressible curved bone as long as the

maxillary. This seems to be attached to the first interneural, and is probably a

modified fin-ray. On its upper edge on either side is a fringe'of short fleshy pro-

jections resembling the gill fringes, but much shorter. Scales small, mostly smooth-

Lateral line with a long, low arch, from which four accessory branches extend ver-

tically upward. Another branch behind curve, and about 6 on head; blind side

similar; no anal spine. Right ventral of six rays, placed wide apart along the

ridge of the abdomen, but not joining the anal and not extending forward of the

isthmus. Left ventral lateral, with narrow base. Color dark brown, everywhere
covered with whitish stellate spots. Head 3f in lengtli. Depth, 2. D., 61. A.,

45. V., (5. Scales, 115 Darwini, (JG.

66. ONCOPTSRUS DARWINI.

Rhombus sp. Darwin, Jenyns, Voyage of the Beagle, Fishes, 1842 (east coast of Pat-

agonia).

Oncopterus darwini Steindachuer, Ueber Eine neueGattung, etc, Pleuronectoiden, 1874,

1 (San Mathias Bay, Eastern Patagonia).

Habitat.—Eastern coast of Patagonia.

Of this species we have examined numerous specimens in the Mu-
seum of Comparative Zoology. Xos. 11397 and 1139S are a dult examples
from Sau Mathias Bay. To this lot beloug Dr. Steindachner's. original

types. There is also a bottle of young examples (11311, M. C. Z.) from
Rio Grande do Sul.

Genus XXVI.—PLEURONICHTHYS.

Pleuronichthys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 139 (coenosus).

Heteroprosopon Bleeker, Coinptes Rendus Acad. Amsterdam, xiii, 1862, 8 (cornulus).

Parophrys Giinther, Cat. Fishes, iv, 454, 1852 (not of Girard).

Type : Pleuronichthys coenosus Girard.

This well-marked geuns contains three Araericau species, which are

very closely related to each other. The Asiatic species, Platessa cor-

nuta Schlegel, of the coasts of China and Japan, is also a member of

this group, having au accessory branch to the lateral line as in the

American species. This species bears some resemblance to PL verti-

califr

The species of Pleuronichthys are herbivorous. They spawn in the

spring, and live in comparatively deep water.

ANALYSIS OF SPECIES OF PLEURONICHTHYS.

a. Dorsal fin beginning on the level of the lower lip, its first nine rays on the blind

side ; a blunt tubercle at front of upper eye, another at each end of the nar-

row interorbital ridge, the posterior largest but usually not spine-like ; two
or three above the latt r, behind the upper eye ; some prominences above tbe

opercle; head 3£; depth If; D. 72; A. 40; vertebrae 14+26 = 40; color

brownish, usually much mottled with brown and gray, often finely speckled

on body and fins ...Decurrens, 67.
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an. Dorsal fin beginning on level of upper lip, about five rajs being on tbe blind side.

b. Interorbital ridge posteriorly with a very strong, backward directed spine ; some

tubercles on interorbital ridge ; bead 4 ; depth 1J ; D. 65 to 72, A. 45 to 48
;

vertebne 13+25= 38; color dark olive brown, much mottled aud sometimes

with grayish spots ; middle of sides often with dark ocellus. -Verticalis, 68.

bb. Interorbital ridge prominent, but without spines or conspicuous tubercles;

right side of lowerjaw with a narrow band of teeth ; head 4J ; depth If ; D.

68, A. 48. to 50; color light brown, usually profusely mottled, the colors

variable Ccenosus, 69.

67. PLEURONICHTHYS DECURRENS.

Pleuronichthys ccenosus Lockingtou, Proc. U. S. Nat. Mus., 1879, 97 (San Francisco)

(uot Pleuronichthys ccenosus Girard).

Pleuronichthys quadrituberculatus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880,

50 (not of Pallas). Jordan, Nat. Hist. Aquafc. Anim., 1884, 189 (Monterey,

Point Reyes, Farallones).

Pleuronichthys decurrens Jordan aud Gilbert, Proc. U. S. Nat. Mus., 1880, p. 453 (San

Francisco ; Monterey Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881,

p. 69 (Monterey, San Francisco, Farallones). Jordan and Gilbert, Syn. Fish.

N. A., 1882, p. 829.

Habitat.—Pacific coast of United States, south to Monterey.

This species is rather scarce along the California coast, being taken

chiefly in deep water. It reaches a larger size than either P. verticalis

or P. coenosus.

68. PLEURONICHTHYS VERTICALIS.

Pleuronichthys verticalis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 49 (San Fran-

cisco). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 169. Jordan & Gil-

bert, Synopsis Fish. N. A., 1882, 829. Jordan, Nat. Hist, Aquat. Anim., 1884,

189 (Monterey, Point Reyes, Farallones).

Habitat.—Coast of California, in deep water.

This species agrees in habits and general characters with Pleuro-

nichthys decurrens.

69. PLEURONICHTHYS CCENOSUS.

Pleuronichthys coenosus Girard, Proc. Phil. Acad. Sci., 1854, 139 (San Francisco). Girard,

U. S. Pacif. R. R. Exped., Fish., 1859, 151 (San Francisco). Lockington,

Rep. Com. Fisheries California, 1878-'79, 45 (Farallones). Lockington, Proc.

U.S.Nat. Mus., 1879, 97 (San Francisco). Jordan aud Gilbert, Proc. U. S.

Nat. Mus., 1880, 50 (Santa Catalina Island, San Luis Obispo). Jordan and

Gilbert, Proc. U.S. Nat. Mus., 1880, 453 (Puget Sound, San Francisco, Mon-

terey Bay). Jordan aud Gilbert, Proc. U. S. Nat. Mus., 18S1, 68 (San Diego,

Puget Sound). Jordan and Gilbert, Syn. Fish. N. A., 1882, 830. Jordan, Nat.

Hist. Aquat. Anim., 1884, 189 (San Diego to Aleutian Islands).

Paroj/hrys cccnosa Gtinther, iv, 456, 1862.

Habitat.—Pacific coast of America, from the Aleutian Islands to San

Diego.

This species is comparatively common in rather deep water and about

rocks from Alaska southward, being most common about Puget Sound.
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Its apparent abundance as compared with the other species of the genus

is doubtless due to its inhabiting shallower waters than they.

Genus XXVII.—HYPSOPSETTA.

Hypsopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 195 (guttulatus).

Type: Pleuronichthys guttulatus Girard.

This genus consists of a single species, abundant on the coast of Cali-

fornia. It is very close to Pleuronichthys, from which it differs only in

a few characters of comparatively minor importance. Its range is in

shallower and warmer water than that of the species of Pleuronichthys,

and, in accordance with this fact, its flesh is firmer and its number cf

vertebrae less than in the latter genus.

ANALYSIS OF SPECIES OF HYPSOPSETTA.

a. Head without spines or tubercles ; accessory lateral line half length of body ; out-

line of body very broadly rhombic ; head, 3f ; depth, If ; D. 68, A. 50, lat. 1. 95.

Vertebrae, 11+24= 35. Brown,with numerous pale bluish blotches, fading in

spirits; blind side largely yellow in life Guttulata, 70.

70. HYPSOPSETTA GUTTULATA.

(The Diamond Flounder.)

Pleuronichthys guttulatus Girard, Proc. Acad. Nat. Sci. Phila., 1S56, p. 137. Girard,

Jour. Boston Soc. Nat. Hist., 1857, pi. 25, figs. 1-4. Girard, U. S. Pacif.

R. E. Exped., Fishes, p. 152, 1859 (Tomales Bay). Lockington, Rep. Com.

Fisheries California, 1878-'79, p. 44. Lockington, Proc. U. S. Nat. Mus., 1879,

p. 94 (San Frausisco),

Pleuroncctes guttulatus Giinther, Cat. Fish.,iv, 445, 1862 (copied).

Hypsopsetta guttulata Gill, Proc. Ac. Nat. Sci. Phila., 1864, 195. Jordan and Gilbert,

Proc. U. S. Nat. Mus., 1880, 453 (San Francisco, San Luis Obispo, Santa

Barbara, San Pedro, San Diego). Jordan and Gilbert, Proc. U. S.Nat. Mus.,

1881, 68 (Tomales, San Diego). Jordan and Gilbert, Syn. Fish. N. A., 1882,

830. Jordan, Nat, Hist. Aquat, Auim., 1884, 185.

Parophrys ayresi Guuther, Cat. Fish. Brit. Mus., iv, 1862, 457 (San Francisco).

Habitat.—Coast of California ; Cape Mendocino to Magdalena Bay.

This species is one of the most abundant in the shore waters of the

California coast. It is a food-fish of fair quality.

Genus XXVIII.—PAROPHRYS.

Parophrys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 139 (vetulus).

Type : Parophrys vetulus Girard.

This genus consists of a single species, common on the Pacific coast

of the United States.

The narrow interorbital space and the vertical range of the upper

eye give it a peculiar physiognomy, but in most regards it is not very

different from some of the species of Platessa.
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ANALYSIS OF SPECIES OF PAROPHRYS.

a. Body elongate-elliptical ; snout very prominent, forming an abrupt angle with the

descending profile ; eyes large, 4-i- in head, separated by a very narrow, high ridge?

the upper eye encroaching on the dorsal outline ; teeth small, trenchant, widened

at tip ; lin-rays scaleless ; scales cycloid, those on cheeks usually ciliated, espe-

cially in northern specimens ; head 3| ; depth 21 ; D. 74 to 86 ; A. 54 to 68 ; lat.

1. 105; vertebras H + 33—44; uniform light olive-brown; the young sometimes

spotted with blackish Vktulus, 71.

71. PAROPHRYS VETULUS.

Parophrys vetulus Girard, Proc. Acad. Nat. Sci. Phila., 1854, p. 140 (California). Giin-

ther, Cat. Fish., iv, 455 (copied). Lockingtou, Rep. Com. Fish. Cal., 1878-9, p.

45. Locking-ton, Proc. U. S. Nat. Mus., 1879, p. 100 (San Francisco). Jordan

and Gilbert, Proc. U. S. Nat. Mus., 1880, p. 453 (Puget Sound, San Francisco,

Monterey Bay, Santa Barbara). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881,

68 (Santa Barbara, Monterey, Paget Sound). Jordan, Nat. Hist. Aquat.

Anim., 1884, 185 (Santa Barbara to Alaska).

Pleuronectes vetulus Jordan and Gilbert, Synopsis Fish. N. A., 1882, 831.

Plcuroiiectes digrammus Giinther, Cat. Fish., iv, 445, 1862 (Victoria).

Parophrys hubbardi Gill, Proc. Ac. Nat. Sci. Phila., 1882, 281 (San Franciscft).

Habitat.—Pacific coast of North America, Alaska to Santa Barbara.

This small flounder lives in waters of moderate depth. It is, next to

Platichthys stellatus, probably the most abundant of the flounders of

the California coast.

Genus XXIX.—IXOPSETTA.

Inopsetta Jordan & Goss, Cat. Fish. N. A., 1885, 136 (ischyrus).

Type: Parophrys ischyrus Jordan & Gilbert.

This genus contains a single species, closely allied to Platichthys stel-

latus, but separated from it by the curious character common to many of

our Pacific coast flounders, of having an accessory branch to the lateral

line. In technical characters there is not very much to separate Inop-

setta from Parophrys, though the resemblance between I. ischyra and P.

vetulus is not very close.

ANALYSIS OF SPECIES OF INOPSETTA.

a. Body oblong, robust ; snout projecting, forming an angle with the profile ; teeth

narrow incisors; interorbital space rather broad, scaly; eyes large; lower

pharyngeals each with two rows of coarse, blunt teeth ; scales thick, firm, ad-

herent, loosely imbricated, all ctenoid on both sides of body, those on head

roughest ; accessory lateral line short. Head 3£; depth 2. D. 70 to 76 ; A. 52 to

57 ; lat. 1. 85. Light olive-brown, with dusky blotches, blind side more or less

spotted or tinged with rusty Ischyea, 72.

72. INOPSETTA ISCHYRA.

Parophrys ischyrns Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, 276 and 453
' (Puget Sound). Jordan and Gilbert, Proc. IT. S. Nat. Mus., 1881, 67 (Seattle).

Jordan, Aquat. Anim., 1884, 185 (Seattle).

I'leuronectes ischyrtis Jordan and Gilbert, Syn. Fish. N. A., 1862, 831.

Isopsctla ischyra Jordan, Cat. Fish. N. A., 1885, 1:56.
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Habitat.—Paget Sound (probably northward to Alaska).

This species is known only from four specimens taken by Dr. Jordan
at Seattle in 1880. It is a large rough flounder, with firm white flesh.

Genus XXX.—1SOPSETTA.

Isopsetta Lockingtou, MSS., Jordan & Gilbert, Synopsis Fish. N. A., 1883, 832 {iso

lepis).

Type: Lepidopsetta isolepis Lockiugton.

This genus consists of a single species found on the coast of Califor-

nia. It approaches in many respects very close to the large-mouthed
flounders of the type of Hippoglossoides, and it may fairly be said to

be intermediate between Psettichthys and Lepidopsetta. Its affinities on
the whole seem to be nearest the latter.

ANALYSIS OF SPECIES OF ISOPSETTA.

a. Body elliptical, much compressed, its outlines very regular ; eyes rather large, the

upper 4-£ in head, the iuterorbital space broad, flatfish , and scaly. Scales rather

large, ctenoid, closely imbricated ; maxillary 3J in head ; teeth bluntish, conical,

close-set, but not forming a cutting edge. Lower pharyngeals each with two
rows of bluntish teeth ; lateral line with a slight arch in front, and an accessory

branch nearly as long as head. Head 4 ; depth 2|. D. 88 ; A. 65 ; lat. 1. 88. Color
dark-brown, mottled and blotched with darker. Vertebrae 10 -f- 32 =42.

Isolepis, 73.

73. ISOPSETTA ISOLEPIS.

Lepidopsetta umbrosa Lockiugton, Proc. U. S. Nat. Mus., 1879, 108. (San Francisco;

not of Girard.)

Lepidopsetta isolepis Lockiugton, Proc. U. S. Nat. Mus., 1880, 325. (San Francisco.)

Parophrys isolepis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880,453, 1881, 67 (Puget

Sound, San Francisco). Jordan & Gilbert, Syn. Fish. N. A., 1882, 832. Jor-

dan, Nat. Hist. Aquat. Anim., 1884, 186 (Monterey to Puget Sound).

Isopsetta isolepis Jordan, Cat. Fish. N. A., 1885, 136.

Habitat.—Puget Sound to Point Concepcion, in rather deep water.

This small flounder is rather common off the coast of California,

where it reaches a length of about 15 inches. It much resembles Pset-

tichthys melanostictus, but its small mouth and blunt dentition indicates

a real affinity with the small-mouthed flounders, among which it is here

placed. Its nearest relative among our species is doubtless Lepidop.

setta bilineata.

Genus XXXI.—LEPIDOPSETTA.

Lepidopsetta Gill, Proc. Ac. Nat. Sci. Phil., 1864, 195 (nmbrosus).

Type: Platichthys umbrosus Girard— Platessa bilineata Ayres.

This genus probably contains but a single species, abundant on the

Pacific coasts of North America. It is close to Inopsetta, from which it

is separated by the arch of the lateral line, and still closer to Limanda,

from which the accessory brauch of the lateral line alone separates it.
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Pleuronectes variegatus Schlegel, from Japan, may belong to Lepidop-

setta.

The same name, Lepidopsetta, has been lately given by Dr. Glinther

to a very different genus of flounders. For the group so-called the

name M&ncopsetta of Gill should be used.

ANALYSIS OF SPECIES OP LEPIDOPSETTA.

a. Body broadly ovate, thickisk; teeth bluntish, subcortical : lower pharyngeals with

two rows of blunt teeth. Snout projecting, forming an angle ; eyes large, separ-

ated by a prominent scaly ridge. Scales small, mostly ctenoid, those on the head

very rough, especially in northern specimens (var. umbrosa); scales of the blind

side smooth ; accessory lateral line half length of head. Anal S|)iue present.

Head 3f ; depth 2i. D. 80 ; A. 60 ; lat. 1. 85. Vertebrae, 11+ 29=40. Yellowish

brown, with numerous round pale blotches Bilineata, 74.

74. LEPIDOPSETTA BILINEATA

[Plate XL]

Plaiessa bilineata Ayres, Proc. Acad. Nat. Sci. Cal., 1855, p. 40 (San Francisco).

Pleuronectes Mlineatua Giinther, Cat. Fisb., 444, 1862 (copied). Jordan & Gilbert,

Syn. Fish. N. A., 1882, 833.

Lepidopsetia bilineata Gill, Proc. Ac. Nat. Sci. Phila., 18G4, 195. Lockington, Proc.

U. S. Nat. Mus., 1879, p. l(J3(San Francisco). Lockington, Rep. Com. Fish-

eries California, 1878-'?9, p. 46 (Far'allone Islands). Jordan & Gilbert, Proc.

U. S. Nat. Mus., 1880, p. 453 (Puget Sound, San Francisco, Monterey Bay).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 68 (Monterey, Puget Sound).

Beau, Proc. U. S. Nat. Mus., 1881, p. 241 (Monterey Bay, San Francisco, Puget

Sound). Bean, Cat. Col. Fish. U. S. Nat, Mus., p. 19, 1883 (Port Chatham,

Cook's Inlet). Bean, Proc. U. S. Nat. Mus, 1883, p. 353 (Carter Bay,

British Columbia). Jordan, Nat. Hist. Aquat. Anim., 184, pi. 50 (Monterey

to Alaska).

Plaiichthys umbrosus Girard, Proc. Ac. Nat. Sci. Phila., 1856, 136. (Puget Sound.)

Pleuronectes umbrosus Giinther, iv, 1862, 454. (Esquimault Harbor.)

Pleuronectes perarcuatus Cope, Proc. Ac. Nat. Sci. Phila., 1873. (Alaska.)

Habitat.—Pacific coast of North America, Alaska to Monterey.

This species is one of the commonest of the flounders of the Pacific

coast, its abundance apparently increasing towards the northward. It

reaches a weight of five or six pounds and is an inhabitant of shallow

waters. Specimens from Puget Sound and northward are rougher than

Southern specimens and constitute a slight geographical variety, for

which the name of Lepidopsetta bilineata umbrosa may be used. Th's

is the same as the perarcuatus of Cope.

Genus XXXII.—LIMAXDA.

Limanda Gottsche, Wiegmann's Archiv, 1835, 100 (limanda).

Myzopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217 (ferruginea.)

Type: Pleuronectes limanda Linnaeus.

This genus is closely allied to Pseudopleuronectes, from which it differs

only in the presence of an arch on the anterior part of the lateral line.

Pour species of Limanda are now recognized.
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ANALYSIS OF SPECIES OF LIMAXDA.

a. Head comparatively large, 3^ to 4| in length.

o. Scales rather small, 90 to 100 in the course of the lateral line ; scales of right

side ctenoid,closely imbricated; those of blind side mostly smooth.

c. Teeth conical, close-set, forming a continuous series, about 11 -f- 30 in the lower

jaw; snout abruptly projecting, forming in front of upper eye a sharp angle

with the descending profile ; head rather long; eyes large, separated by a high

and very narrow ridge, which is continued in long rugose prominences above

the opercle. Head 4; depth 21-; D. 85; A. 62; lat. 1. 100; color brownish olive,

with numerous irregular reddish spots ; fins similarly marked ; blind side largely

lemon-yellow Ferrugixea, 75.

e. Teeth less conical, less closely set, in an irregular series, about 10 + 20 in lower

jaw; snout less prominent, forming a slight angle with the profile ; head rather

smaller; eyes separated by a moderate ridge, broader and lower than in L.

ferruginea; no rugose prominences above opercle. Head 4| ; depth 2^ ; D. 65 to

78; A. 50 to 62; scales 86 to 96 ; vertebra 40; color brownish, with some cloudy

markings or dusky spots Limaxda, 76.

66. Scales larger, wide apart, about 80 in the course of the lateral line, each
scale with 1 to 4 spinules, those mostly erect ; scales of blind side more or less

rough; lower pharyngeals narrow, with blimtish teeth ; interorbital space

narrow, scaly ; head large ; snout not forming a distinct angle with the profile
;

teeth small, subcorneal. Head, 3^ ; depth 2 ; D. 69 to 74 ; A. 5 3 or 54 ; lat. 1.

about 80. Color brown, nearly plain, the blind side with tinges of yellow.

Aspera, 77.

aa. [Head very short, 5£ in length : snout very short ; interorbital space very narrow

;

teeth small, apparently biserial, chiefly on the blind side; curve of lateral

line half as deep as long, as long as head ; scales strongly ctenoid, those on
blind side smaller and cycloid. Head, 5-J ; depth, 2f ; D. 64 ; A. 613 ; lat. 1. 88

=(27+61). Color grayish, mottled with darker, a conspicuous black blotch on

outer rays of caudal on each side. ] ( Goode) Beaxi, 78.

75. LIMANDA FERRUGINEA.

(The Rusty Dab.)

[Plate XII.]

Platesea ferruginea D. H. Storer, Fish. Mass., 1839, 141, pi. 2 (Cape Ann). DeKay, New
York Fauna, Fishes, 1842, 297, pi. 48, f. 155 (New York). Storer, Syn. Fish,

N. A., 1846, 476.

Plev/ronectes ferrugineus Gunther, iv,447, 1862 (Boston). Jordan & Gilbert, Syn. Fish.

X. A., 1882, 834.

Myzopsetta ferruginea Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217.

Limanda ferruginea Goode, Proc. U. S. Nat. Mus., 1880, 472 (New England). Goode,

Hist. Aquat. Anim., 1884, pi. 49.

Platessa rostrata H. R. Storer, Bost. Journal Nat. Hist., vi, 268, 1850 (Labrador).

Limanda rostrata Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217.

Habitat.—Atlantic coast of North America, Labrador to Xew York.

This species is rather common northward on onr Atlantic coast. Ir

is allied to the European Dab, but has smaller scales and a more promi-

nent snout. Our specimens are from the east coast of Massachusetts.
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76. LIMANDA LIMANDA.

(The Dab.)

Pleuronectes limanda Linnseus, Syst. Nat., ed. x, p. 270, 1758 (after Artedi) (and of the

early copyists), Gunther, Cat. Fish., iv, 44i>, 1862 (Firth of Forth; Ply-

mouth). Day, Brit. Fishes, vol. ii, p. 31, plate civ.

Pleuronectes Umandula Lacdpede, Hist. Nat., Poiss., iv, 180*3 (after "la Liuiaudelle ".

Dnhamel, ix, ch. 1, p. 268, pi. 6, f. 3, 4.)

Limanda vulgaris Gottsche, " Wiegmaun's Archiv, 1835, 100."

Limanda oceanica Bonaparte, Catologo, 48, 184(1. (Platessa limanda L.)

.' Limanda pontica Bonaparte, 1. c, 48, 184G (Black Sen. after Pallas).

1'leuronectes linguatula Gronow, Syst., ed. Gray, 1854, 88 (not of L.).

Habitat.—Northern coasts of Europe, south to France. -

This small flounder is abundant on the coasts of Northern Europe

and southward to the coasts of France. Our specimens are from the

market at Paris.

Gunther speaks of other specimens, more elougate, the depth being

but two fifths the length without caudal. The synonym Pleuronectes

Umandula would appear to belong to this latter type.

77. LIMANDA ASPERA.

[Plate XIII.

]

Pleuronectes asper Pallas, Zoogr. Rosso. -Asiat., 1811, iii, 42.") (east coast of Siheria).

Gunther, iv, 454, 1862 (copied). Steiudachuer, Pleurouectiden, etc., avis

Decastris Bay, 1870-5 (Decastris Bay). Jordan and Gilbert, Synopsis Fish.

N. A., 1882, 835. (Description from Alaskan specimens collected by Dr. Bean.)

Limanda aspera Bean, Proc. U. S. Nat. Mas., 1881, p. 242 (Sitka, St. Paul, Humboldt
Harbor, Shumagins, Port Clareuce, Plover Bay, Siberia; Indian Point; Si-

beria). Bean, Cat. Col. Fish, U.S. Nat. Mus., 1883, p. 20. (Sitka, Alaska.)

Bean, Proc. U. S., Nat. Mus., 1883, p. 354 (Port Simpson, Cardenas Bay, British

Columbia). Bean, Hist. Aquat. Auini., 1834, 184, pi. 48. (Gulf of Alaska,

Unalashka, Sitka, Wrangel.)

Habitat.—Coasts of Alaska and Kamtschatka.

This species is chiefly known from the accounts given by Dr. Bean,

who has collected it in various localities in Alaska. Its scales are

larger and rougher than in L. ferruginca which, in many respects, it re-

sembles. A specimen from the island of Saghalien is in the museum at

Cambridge.

78. LIMANDA BEANI.

Limanda beani Cootie, Proc. U. S. Nat. Mus., 1880, 473 (southern coast New England,

deep-sea stations, 875,876).

ricuronectes beani Jordan and Gilbert, Syn. Fish. N. A., p. 635, 1882.

Habitat.—Deep water off the coasts of JSTew England.

We know this species only from the accounts given by Professor

Goode.
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Genus XXXUL—PSEUDOPLEURONECTES.
Pseudopleuronectes Bleeker, Comptes Rendus Acad. Amst. , Plcuron., 7, 1862 (plan us).

Type: Plcuronectcs planus Mitchill= Pleuroncctes americanus Wal-
bauin.

This genus is distinguished from Platessa chiefly by the well-imbri-

cated ctenoid scales, and from Limanda, which it more closely resembles,

by the want of arch to the lateral line. Besides the typical species, we
refer to this genus a second from the North Pacific.

ANALYSIS OF SPECIES OF PSEUDOPLEURONECTES.

a. Dorsal rays 65 ; anal rays 48. Body regularly elliptical ; a very slight angle above
eye ; iuterorbital space rather broad, convex, half as wide as eye, and entirely

scaly ; a low granular ridge above opercle. Head 4 ; depth 2£; lat. 1. 83. Ver-

tebra} 10 -f- 26= 36. Color dark rusty brown, plain or mottled with darker ; fins

nearly plain Americanus, 79.

aa. [Dorsal rays 58; anal 38. Body subelliptical, the snout rather pointed, and not

forming an angle above eye ; interorbital space rather broad, half width of eye;

a rather prominent rugose ridge above opercle, with a smaller similar ridg« be-

hind it ; both sides of jaws with teeth. Head 3f ; depth 2£ ; lat. 1. 70. Color

brown, with vague dusky spots ; six or seven blackish vertical bars on dorsal and
anal ; similar lengthwise blotcheson caudal. ] (Steindachner) -Pinnifasciatus,80.

79. PSEUDOPLEURONECTES AMERICANUS.

(The Common Flat-fish on Winter Flounder.)

[Plate XIV.]

Flounder, Schopf, "Schrift. Gesellschaft Naturforscheuder Freuude, viii, 1788,148."

(New York.)

Pleuronecte8 americanus Walbaum, Artedi, Piscium, 1792, 113 (based on the "Floun-
der" of Schopf). Blocb & Schneider, Syst. Ichth., 1801, 150 (copied).

Gunther, iv, 443, 1862 (New York). Jordan & Gilbert, Synopsis, 1882, 837.

Stearns, Proc. U. S. Nat. Mus., 1883, 125 (Labrador).

Pseudopleuronectes americanus Gill, Proc. Ac. Nat. Sci. Phila., 1864, 216. Goode, Nat.

Hist. Aquat. Anim., 1884, 182, pi. 44 (Cbesapeake Bay to Bay of Chaleur).

Platessa plana Storer, Fishes Mass., 1839, 140. DeKay, New York Fauna, Fishes, 295,

pi. 49, f. 158, 1842 (New York). Storer, Synopsis, 1846, 476.

Pseudopleuronectes planus Bleeker, Comptes Rendus Amsterd., xiii, 1862,7.

Platessa pusilla DeKay, New York Fauna, Fishes, 1842, 296, pi. 47, f. 153 (New
York). Storer, Synopsis, 1846, 477.

Habitat.—Atlantic coast of North America from Labrador to Chesa-

peake Bay.

This small flounder is one of the most abundant of the group on our

Atlantic coast. It reaches a length of about 15 inches and a weight of

less than two pounds. It is a very good food-fish and sells readily in

the markets. Along the south coast of Massachusetts this species is

more abundant than any other of the flat-fishes.

The specimens examined by us are from Labrador, Cape Breton, An-
ticoisti, Grand Menau, Boston, Proviueetown, Wood's lioll, New Bed-

ford, and Somers Point, New Jersey.

S. Mis. 90 19
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80. PSEUDOPLEURONECTES PINNIFASCIATUS.

Pleuronectespinnifasciatus (Kner) Steindachuer, Ueber eiuige Pleuroncctiden, etc., aus

Decastris Bay, 1870, 2, pi. 1, f. 1 (Decastris Bay).

Habitat.—Sea of Katntsckatka, Decastris Bay.

This species is known to us only from Dr. Steindackner's description

and excellent figure. Prom this we conclude that it belongs to the

group called Pseudopleuroneetes, although its pharyngeals have not

been described. It seems to us nearer to P. americanus than to Liop-

setta glacialis.

Genus XXXIV.—PLATESSA. •

Pleuronectes Artedi, Genera, etc., in part.

Pleuronectes Linnaeus, Syst. Nat., ed. x, 2G8, 1758 (includes all known Pleuroneo-

tidce).

Platessa Cuvier, Regne Animal, ii, 1817 (platessa), (first subdivision of Pleuronectes

L.).

Platessa Fleming, Brit. Auim., 1828, 198 (vulgaris—platessa ;, (first restriction of

Pleuronectes L. to PL maximus and relatives).

Pleuronectes Swainson, Nat. Hist. Class'n Anim., ii, 1839 (platessa), (second re-

striction of Pleuronectes).

Platessa DeKay, New York Fauna, Fishes, 1842 (platessa).

Pleuronectes Bleeker, Comptes Rendus Acad. Amsterd., xiii, 1862 (platessa), (and

of most recent authors).

Flesus Moreau, Poissons de France, 1881, 299(flesus).

Type: Pleuronectes platessa Linnaeus.

The reasons for retaining for this germs the name Platessa instead

of Pleuronectes have been given under the head of the latter genus.

It is possible that the numerous related groups or genera, Pseudopleu-

ronectes, Platichthys, and Liopsetta, should not be separated from Pla-

tessa. Convenience in definition of the groups seems, however, best

served by regarding each of these types as forming a- distinct genus,

though whether they are called genera or subgenera is a matter of

minor importance. The group Flesus is fairly well defined, and may,
perhaps, also merit generic rank.

ANALYSIS OF SPECIES OF PLATESSA.

a. Teeth incisor-like, compressed, close set, forming a continuous cutting edge; no
stellate scales at bases of dorsal and anal rays: lower pharyngeals narrow,

the teeth almost uniserial. (Plaiessa.)

b. Snout projecting, forming a distinct angle above eye Platessa, 81.

x. Scales all cycloid, no ciliated scales anywhere ; a series of about six small,

bony tubercles on ridge above opercles ; a small tubercle behind upper
eye, and one before lower ; interorbital space narrow, smooth. Head, 3£

;

depth, 2. D. 67 to 77. A. 50 to 57. Vertebras, 14 + 29 = 43. Color,

brownish or dusky, with rather large, round yellowish spots, which fade in

spirits. (These spots rarely black, and persistent.).. -Var. platessa, 81 (a).
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xx. Scales not all cycloid, some of those along lateral line, along the base of
dorsal and anal and on sides of head and abdomen ciliated, otherwise as in

the preceding. D. 62 to 66. A. 46 to 48. Light brownish, with yellow
spots. (Gottsche) Var. pseudoflesus, 81 (b).

bb. Snout not projecting, not forming a distinct angle above eye ; tubercles on rid^e

above opercle at base of lateral line, coarser than in PI. -platessa, and
about five in number ; a small tubercle behind upper eye

; scales small, cy-

cloid in all specimens examined. Head, 3f; depth, 2. D. 68. A. 50. Lat.
1. 78. Color, grayish, mottled with paler and with round black spots; fins

very dark Quadkituberculata, 82.

cm. Teeth in jaws small, conical, well-separated, not forming a continuous cutting
edge ; a stellate scale or tubercle at the base of each ray of dorsal and anal •

lpwer pharyngeals rather narrow, each with four or five«rows of teeth.

(Flesus Moreau.)

c. Body oblong-elliptical, a small angle above eye. Head, 31 in length ; depth,

21; vertebra? 12 + 24 = 36 Flesus, 83.

y. Sides of head and anterior portion of lateral line with coarse stellate scales
or tubercles ; smaller ones on sides ofabdomen, the scales otherwise cycloid j

granular ridge above opercle usually without tubercles. D. 60 to 62. A.
39 to 45. Color brownish, irregularly mottled, the blind side rarely spotted
with darker Var. flesus, 83 (a).

yy. Sides of head and lateral line nearly or quite destitute of tubercles, the
scales all cycloid except those at the bases of the fin-rays and a few about
the eyes ; ridge above opercle usually with one or two rugose prominences.
D. 62 to 64. A. 41 to 48. Color, dark-brown, often marbled with darker
the blind side usually with irregular dark spots Var. glabra, 83 (b).

81. PLATESSA PLATESSA.

(The Plaice.)

[Plate XV.]

a. Var. j)latessa.

Pleuronectes No. 1, Artedi, Genera, etc.

Pleuronectes platessa Linnaeus, Syst. Nat., ed. x, 1758, 269 (after Artedi) (and of the
early copyists). Giinther, iv, 440 (Firth of Forth ; Brighton ; Bohnslan),
Day, Fish. Great Britain, ii, 25, pi. ci (and of recent writers generally).

Scophthalmus diurus Eafinesque, Indice di Ittiologia Siciliana, 1810, 53 (based on the
Quarrelet of Rondelet).

Platessa vulgaris Fleming, British Anim., 198, 1828 (and of numerous authors).
Pleuronectes latus Cuvier, Regno Animated, ii, 1828 (deformed example, France).
Pleuronectes borealis " Faber, Isis, 1828, 863" (Iceland).

b. Var. pseudoflesus (variety?).

Platessa pseudoflesus Gottsche, Wiegmann's Archiv, 1835, 143 (German Ocean).
Pleuronectes pseudoflesus Giinther, iv, 441 (copied).

Habitat—Coasts of northern Europe, south to Italy.

This is one of the most common of the flat-fishes of Europe, and is,

next to the halibut and the turbot, the one of most importance as a food-
fish. It reaches usually a weight of five or six pounds, although speci-
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mens of 15 pounds have been recorded. It is rather more northerly in

its range than the mud-flounder, it being a comparatively rare species in

the Mediterranean.

Our specimens of this species are from the markets of Paris. We have

examined others in the Museum at Cambridge, from various localities in

France, England, Holland, and Scandinavia. There are also a number

of specimens from Trieste (Coll. Saliniu). In one lot of these there are

large black rounded blotches, inky in color, and permanent in alcohol.

These take the place of the usual orange spots, which are evanescent in

alcohol. Others from the same locality have the usual coloration.

We know nothing of the species called upseudoflesus." It seems to

us likely that it is a variety, or perhaps accidental variation, of Platessa

platessa, the chief difference consisting in the presence of ciliated scales

on the head and other parts of the body. It must be regarded as a

very doubtful species at the best.

The alleged species Platessa borealis is also unknown to us. It is

said to differ in having smaller teeth—31 on the blind side of the pre-

maxillary.

82. PLATESSA QUADRITUBERCULATA.

Pleuronectes guadrituberculatus Pallas, Zoogr. Rosso-Asiafc., iii, 423, 1811 (sea between

Kamtschatka and Alaska). Bean, Proc. U. S. Nat. Mas., 1881, 241 (Kodiak).

Jordan & Gilbert, Syn. Fisb. N. A., 1882, 836 (from specimens collected by

Dr. W. J. Fisher).

Parophrys quadrituberculatus Giintber, iv, 456 (copied).

Pleuronectespallasi Steindacbner, Ichth. Beitr., viii, 45, 1879, plate (Kamtscbatka).

Habitat.—Behring Sea.

This small flounder is known to us only from descriptions and from

a specimen (28025) collected by Mr. W. J. Fisher at Kodiak, described

by Jordan and Gilbert. It seems to be a rare species even in the remote

regions it inhabits. Although its pharyngeal teeth have not been ex-

amined, there can be little doubt that it will prove a near ally of Pla-

tessa platessa.

83. PLATESSA FLESUS.

(The Mud-Flounder ok Fluke.)

«. Var. flesus.

Pleuronectes Ileitis LinnaBUS, Syst. Nat., ed. x, 270, 1758 (after Artedi, and of copyists).

Giintber, iv, 450, 1862. Steindacbner, Ichthyol. Bericbt., Secbste Fortset-

zung, 53, 1868 (Bilboa, Coruna, Vigo, Barcelona, Cadiz, Gibraltar, Rio Mino,

Pouierania, Kattegat; unites flesus and glabra; Spanish localities belong to

the latter). Day, Fisb. Great Britain, vol. ii, 33, pi. cv, and of recent authors

generally.

Platessa flesus Fleming, British Aniiu., 1828, 198, and of numerous writers.

Pleuronectes passer Linnreus, Syst. Nat., ed. x, 271, 1758 (reversed example).

Pleuronectes flesoides Pontoppidan, "Hist. Nat. Danise, 158, tab. 15," 1765 (reversed

example).

Pleuronectes roseus Shaw, "Nat. Misc.. vii, 238,'' 1800 (albino example).
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Pleuronectcs luscus Pallas, Zoogr. Rosso-Asiat., iii, 4-37, 1811 (Black Sea). " NorcUuann,
in Demidoff, Voy. Russ. M6rid., iii, 532, Pise, tab. 27 " (Black Sea). Giinther,

iv, 452 (copied).

Pleuronectcs carnaria Brown, " Edinburgh Journal, Nat. and Geol.,ii, 99, t. ii " (al-

bino example), 1830.

Platessa melanogaster Higgins, "Zoologist, xiii, 1855,4596" (doubled example).
Pleuronectcs logdanovi Sandeberg, Bull. Sci. Mosc, Iii, pt. 2, p. 230, 1878 (White Sea).

Flesus rulgaris Moreau, Poiss. de France, 1881, iii, 299.

6. Var. glabra.

Platessa glabra Ratlike, Fauna der Krym., 352, 1837 (Crimea).

Platessa passer Bonaparte, Fauna Italica, Pesci, 1838-1840.

Pleuronectcs italicus Giinther, Cat. Fish. Brit. Mus., iv, 1862, 452 (Dalmatia).

Habitat.—All coasts of Europe, ascending the streams; the typical

form in northern Europe; var. glabra in the Mediterranean,

This small species is the common "flounder "or "fluke" of Europe. It

is almost everywhere very abundant, but it is held in low esteem as a
food-fish. It reaches a length of less than a foot. Our specimens of the

typical form, flesus, are from the markets of Paris, but we have examined
others from various localities in northern Europe. The form called

lusca, from the Black Sea, we have not seen, and do not know whether
it differs at all from the typical flesus or not.

The common Mediterranean form called glabra (italica) differs a good
deal in appearance from the ordinary flesus, but this difference lies

mainly in the greater smoothness of the scales about the head.

The numerous specimens before us from Venice and Trieste differ

from those of flesus only in the entire absence of the stellate tubercles

which cover the head and the neighborhood of the lateral line in that

species. Steindachner regards the two as unquestionably identical.

Still it seems best to regard them as distinct subspecies, especially as

no intermediate specimens have come to our notice. Rathke's descrip-

tion of Platessa glabra evidently belongs to the form called italicus

by Dr. Giinther. Rathke's lusca agrees with the typical flesus. The
Pleuronectes bogdanovi of Sandeberg from the White Sea seems to be
nearly the same as the typical flesus. It is said to be deeper (depth 2

in length), smoother, with shorter pectorals (2 in head). Teeth trun-

cate, close set. Body smooth, except for a row of tubercles on eyed
side on bases of dorsal and anal, and two or three similar rows on front

of lateral line. D, 53 to 56 ; A, 37 or 38.

Genus XXXV.—LIOPSETTA.
Liopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217 (glaber) (females).

Euchalarodus Gill, Proc. Ac. Nat. Sci. Phila., 1864, 222 (putnami) (males).

Type : Platessa glabra Storer = Euchalarodus putnami Gill.

This genus comprises one, two, or three species of small flounders of

the Arctic seas. The genus is distinguished by the large, half-united

pharyngeals, as also by the peculiar squamation, the scales in the males
being very rough, in the females smooth. This difference has given rise
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to the nominal genus Huchalarodus based on the males, while Liopsetta

was based on the smoother females, which were erroneously supposed

to be scaleless.

The following analysis gives the supposed differential characters of

these species, but these characters are of very slight importance, and it

is probable that the three nominal species are all varieties of Liopsetta

glacialis.

ANALYSIS OF SPECIES OF LIOPSETTA.

a. [Ridge above operele ending in two obtuse tubercles; scales of blind side smooth,

those of the eyed side ciliated (probably in males only); interorbital ridge prom-
inent, acute; head, 4£ in total with caudal ; depth, 2§. D., 50 to 57; A.,3Gto41.]

(Lilljeborg) Dvinensis, 84.

aa. Ridge above operele coarsely rugose, divided toward its end, but without distinct

-tubercles ; scales ctenoid on both sides in males, those of the blind side smoother.

b. Pectoral fin long, about half length of head in the females, two-thirds head in the

males. Head, 3£ ; depth, 2. D., 55; A., 40; Lat. 1., 70. Color, grayish brown,
mottled with darker; tins with blackish spots. (Probably identical with the

next) Putnami, 85.

bb. Pectoral fin short, barely half length of head even in the males; head, 4; depth,

2 ; D., 56 ; A., 37 to 42. Vertebrae, 13+27=40. Color, dark brown, the fins spotted.

Glacialis,* 86.

84. LIOPSETTA DVINENSIS.

Platessa dvinensis " Lilljeborg, Vet.-Akad. Handl., 1850, p. 360, tab. 20 " (mouth of

River Dwina). Nilsson, " Skand. Fauna, iv, 617."

Pleuroneetes dvinensis Giinther, iv, 442 (copied).

Habitat.—Arctic coasts of Eussia.

This species is known to us only from the description copied by Giin-

ther from Lilljeborg. It is apparently a species very closely related to

Liopsetta glacialis, and it is most likely identical with the latter.

85. LIOPSETTA PUTNAMI.

(The Eel-back Flounder.)

[Plate XVI.]

Platessa glabra Storer, Proc. Boston Soc. Nat. Hist., p. 130, 1843 (female). Storer,

Syn. Fish. N. A., p. 477, 1846. Storer, Hist. Fish. Mass., 1867, p. 199, pi. xxxi,

lig. 1. Putnam, Bull. Essex Inst., vi, 1874, p. 12 (not of Rathke, 1837).

Liopsetta glabra Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 217.

Pleuroneetes glaber Gill, in Report XL S. Com. Fish and Fisheries, 1873, p. 794. Goode
and Bean, Amer. Jour. Sci. and Arts, xiv, 1877, p.476 ; xvii, 1879, p, 40. Goode
and Bean, Proc.U. S.Nat. Mus., 1878, 347 (Casco Bay, Beverly Bridge, Salem,

Biicksport, Me.). Jordau and Gilbert, Syn. Fish. N. A., 1882, p. 836. Goode,

Nat. Hist. Aquat. Anim., 1884, p. 183, pi. 45.

Etiehalarodus putnami Gill, Proc. Acad. Nat. Sci. Phil., 1864, p. 216-221 (Salem,

Mass.; male. Gill, Report U. S. Com. Fish and Fisheries, 1873, p. 794. Goode
and Beau, Amer. Jour. Arts and Sci., xiv, 1877.

Habitat.—Atlantic coast of iNorth America, from Cape Cod north-

ward to Labrador and beyond.

* The pharyngeals in dvinensis and glacialis have not been examined.
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This species is rather common along the coast of Northern Massachu-

setts and northward to Labrador. Specimens are frequently found in

the markets, mixed with those of I'seudopleuronectes americanus. The

numerous specimens in our possession were found in the markets of

Indianapolis, having been sent thither from Boston.

The remarkable sexual differences in the species have been fully

discussed by Dr. Bean (Proc. U. S. Nat. Mus., 1878, 345), the form for-

merly called Euclialarodus putnami being the male, and that called

Plenronectes glaber being the female of the same species. These con-

clusions of Dr. Bean are fully corroborated by our series of specimens

in which both sexes are fully represented.

As the name Platessa glabra is preoccupied by Bathke (1837), we must

adopt the specific name putnami for this species if it be regarded as dis-

tinct from Liopsetta glacialis. Taking our own notes and the published

plate of the latter species as a guide, we can see no difference whatever

by which Liopsetta putnami may be separated from it. It is possible,

however, that differences would appear on actual comparison of speci-

mens. In view of the wide distance between the habitats of the two

species, we here leave them separate for the present. Although Liop-

setta putnami is abundant where found* its ascertained range is some-

what limited. The specimens in the U. S. National Museum represent

localities from Salem, Mass., to Belfast, Me. In the Museum of Com-
parative Zoology the localities represented are Providence, Boston,

Salem, Grand Manan, and Labrador.

86. LIOPSETTA GLACIALIS.

[Plate XVII.]

Pleuronectes (jlacialis Pallas, "Itin.,iii, App.,706" (mouth of river Obi). Bloch and
Schneider, Syst. Ichth., 1801, p. 150 (copied). Pallas, Zoogr. Ross.-Asiat.,iii,

424, 1811 (mouth river Obi). Richardson, Fauna Bor. Amer., Fish., 258, 1836

(copied). DeKay, N. Y. Fauna, Fishes, p. 302, 1842 (copied). Storer, Syn.

Fish.N. A., 1846, p. 479 (copied). Bean, Proc. II. S. Nat. Mus., 1881, p. 241

(Kotzebue Sound, Northern Alaska). Jordan and Gilbert, Syu. Fish. N. A.,

1882, 837 (from specimens taken by Dr. Bean). Bean, Cat. Col. Fish U. S. Nat.

Mus., 1883, p. 20 (Kotzebue Sound, Alaska). Beau, Nat. Hist. Aquat. Amm.,
1884, 184, pi. 47 (Saint Michael's).

Pleuronectes cicairicosus Pallas, Zoogr. Ross.-Asiat., iii, 424, 1811 (male) (sea between
Kamtschatka and Alaska).

Pleuronectes frankUnii Giintber, Cat. Fish., iv, 442, 1862 (Arctic seas of America)

(female). Bean, Proc. U. S. Nat. Mus., 1881, p. 241.

Habitat.—Arctic Ocean south to Saint Michael's.

This small flounder is known to us only from the specimens taken by
Dr. Bean. It is said to be abundant in the Arctic Ocean, and as far

south as Saint Michael's, " although small, its great abundance and fine

flavor make it important as an article of food."



296 REPORT OP COMMISSIONER OF FISH AND FISHERIES. [72]

The male is the rough fish described by Pallas as P. cicatricosus. The

smoother female is Dr. Giinther's Pleuronectes franTclinii, the sexual dif-

ferences being much as in Liopsetta putnami.

Indeed, as already intimated, we have little doubt that the Liopsetta

putnami of the Atlantic is wholly identical with Liopsetta glacialis of

the Arctic Ocean, and with Liopsetta dvinensis of the northern coasts

of Russia.

Genus XXXVL—PLATICHTHYS.

Platichthys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 130 (rugosu8=8tellatus).

Type : Platichthys rugosus Girard —Pleuronectes stellatus Pallas.

This genus is composed of a single species, the largest of the small-

mouthed flounders, and distinguished from related forms chiefly by the

development of coarse stellate tubercles instead of scales.

ANALYSIS OF SPECIES OF PLATICHTHYS.

a. Body broad and short, very robust, the snout forming a slight angle with the pro-

file ; interocular space broad, with very rough scales ; tubercles or scales coarsest

on head and along bases of fin-rays ; lateral line without scales ; ridge above opercle

rough; head 3f ; depth, 2 ; D. 58;tA. 42; vertebrae 34; color dark brown, with

lighter markings; fins reddish-brown, dorsal and anal each with four or five black

vertical bauds ; caudal with three or four black longitudinal bands. .Stellatus, 87.

87. PLATICHTHYS STELLATUS.

(The California Flounder.)

[Plate X VIII.

]

Pleuronectes stellatus Pallas, Zoographia Rosso-Asiatica, iii, 1811, 416 (Alaska). Giin-

ther, Cat. Fish., iv, 443, 1862 (Vancouver Islands, Behring Strait, Fraser

River, Coronation Gulf). Steindachner, Pleur. von Decastris Bay, 1870, 1,

(Decastris Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, p. 453 (San

Francisco, Puget Sound, Columbia River, Monterey Bay, San Luis Obispo).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 68 (San Luis Obispo). Beau,

Proc. U. S. Nat. Mus., 1881, 240 (San Luis Obispo, Monterey, San Francisco,

Columbia River, Puget Sound). Jordan and Gilbert, Syn. Fish. N. A., 1882.

Bean, Proc. U. S. Nat. Mus., 1883, p. 353 (Port Simpson, Brit. Col.). Bean, Cat.

Col. Fish. IT. 8. Nat. Mus., 1383, p. 20 (Yakutat Bay, Alaska). Jordan, Nat.

Hist. Aquat. Anim., 1884, 184, pi. 46 (San Luis Obispo to Kamtschatka).

riatessa slellata DeKay, N. Y. Fauna, Fishes, p. 301, 1842 '(copied). Storer, Syn. Fish.

N. A., 1846, p. 478 (copied).

Platichthys stellatus Lockington, Rep. Com. Fish. Cal., 1878-79, p. 43 (San Francisco

Bay, Humboldt Bay). Lockington, Proc. U. S. Nat. Mus., 1879, p. 91 (San

Francisco).

Platichthys rugosus Girard, Proc. Acad. Nat. Sci. Phila., 1854, pp. 139, 155. Girard, U.

S. Pacif. R. R. Sur., Fish., 148, 1859 (San Francisco, Presidio, Petaluma).

Habitat—Pacific coast of America, from Point Concepcion to the

Arctic Ocean and south to Saghalien.
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This is one of the largest of the American flounders, reaching a weight

of 15 to 20 pounds. Of the small-mouthed flounders, it is considerably

the largest species known. It is an excellent food-fish, and from its size

and abundance it is one of the most important of the group in the re.

gion where it is found, constituting half the total catch of flounders on
our Pacific coast. It lives in shallow water and sometimes ascends the

larger rivers. It is one of the most widely distributed of all the floun-

ders, its range extending from San Luis Obispo, where it Avas obtained

by Jordan and Gilbert, to the mouth of the Anderson and Colville Riv-

ers on the Arctic coast, where it was observed by Dr. Bean. A speci-

men from the island of Saghalien in Asia is in the museum at Cam-
bridge.

Genus XXXVII.—MICROSTOMUS.

Microstomus Gottsche, Wiegmann's Archjv, 1835, l.
r
>0 (latidens) (not Microstoma

Risso, 1826).

Cynicoglossus Bonaparte, Fauna Italica, 1837, fasc, xix {cynoglossus Nilsson, not of L).

Cynoglossa Bonaparte, Catalogo Metodico Pesci Europei, 1846, 48 {microcephalus)

not Cynoglossus Hamilton, 1822).

Brachyprosopon Bleeker, Comptes Rendus Acad. Sci. Amsterd., xiii, Pleuron, 7,

1862 {microcephalus).

Cynicoglossus Jordan and Gilbert, Syn. Fish. N. A., 1882,460 {microcephalus).

Type : Microstomus latidens Gottsche= Pleuronectes Mtt Walbaum.
This genus is widely separated from Platessa and its allies by its

greatly increased number of vertebrae, a character accompanied by a

similar increase,in the number of fin-rays. It is close to Glyptocepha-

lus, but the lack of the cavernous structure of the bones of the head,

a structure peculiar to the species of that ge*uus, sufficiently distin-

guishes it. Two species are known, small flounders of the Arctic seas,

inhabiting considerable depths.

We here retain the generic na>me Microstomus, although in accordance

with recent usage of most ornithologists and ichthyologists, it should

be suppressed, as identical with Microstoma. The two words are from

the same root and differ only in the termination. But is not this dif-

ference enough ? The code of nomenclature of the American Ornithol-

ogists' Union very properly declares that " a name is only a name
and has no necessary meaning," and, therefore, no necessarily correct

spelling, except the spelling selected by the writer from whom it dates

its origin. As a result of this, the original spelling of each generic

name is (undoubted misprints aside) the orthography to be adopted, re-

gardless of all questions as to the correct etymology of the word.

As a necessary sequence, it seems to us that all generic names, not

actually preoccupied by names spelled in the same way, should be ten-

able. There is no other certain boundary line between names tenable

and names untenable. We propose therefore to regard all generic names
as available unless used in zoology earlier and in exactly the same or-
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thograpliy. Among American genera of fishes we may therefore use

the following, notwithstanding their earlier analogues :

Microstomus for Cynicoglossus notwithstanding the prior Microstoma.

Heterodontus Cestracion Heterodon.

Lucania Lucanus.

Thymallus Thymalus,

Nebris Nebria.

Cestreus (Kecrpevc) Cynoscion Cesirceus (KEOTpaW).

Xipliidion Xiphister Xiphidium.

Amitra Monomilra Amitrus.

Scytalina Scytaliscus Scytalinus.

Lagochila Quassildbia Lagocheilus.

Aachenopicnix Cremnobates Auchenipterus.

Ophisoma Congromurcena Ophiosomus.

Leucos Myloleucus Leucus.

Pterophryne Pteroplirynoidcs Pterophrynus.

Scaphirhynch us Scapliirhynchoji* Scaphorhynchus.

Bracliirus Synnptura Brackyrus.

If Microstomus be discarded, the name nest in order of date is Cyn-

icoglossus.

The following is Bonaparte's definition of Cynicoglossus as quoted by

Gill (Proc. Ac. Nat, Sci. Phila., 1864, 222) :

" Secondo e Cynicoglossus nob. che come il PL cynoglossus L. ha la linea

laterale retta, la bocca piccola, i deuti come quello di sopra [Platesm] ma
la mascelle ignale, con labbra tnrgide, e l'ano senza spina."

Later, in his Catalogo Metodico dei Pesci Europei, Bonaparte changes

this name from Cynicoglossus to Cynoglossa, giving the sole species as

Cynoglossa microcephala, and quoting as its synonym '•' Pleuronectes cyno-

glossus L. Nilss." showing that his identification of the Linuaean species

coincided with that of Nilsson, who at first used the name " Pleuronectes

cynoglossus v for the present species instead of the species of Glyptocepha-

lus. In Bonaparte's Catalogo, Glyptocephalus Gottsche is regarded by
Bonaparte as synonymous with Platessa.

It is thus evident, as Dr. Gill has suggested, that Bonaparte meant

to refer to the Pleuronectes microcephalus instead of PL cynoglossus, he

"having followed Nilsson in his erroneous identification" of the latter

with the former. In farther evidence of this we have the fact that Cyni-

coglossus microcephalus (kitt) has no anal spine, while such a spine is

present iu the species of Glyptocephalus. We would be, therefore, jus.

tified in the use of Cynicoglossus instead of the later Brachyprosopofi,

if Microstomus should be regarded as ineligible on account of the prior

name Microstoma.

ANALYSIS OP SPECIES OF MICROSTOMUS.

a. Dorsal rays 85 to 93 ; anal rays 70 to 76. Head very small, 4f to f>A in length ; depth

about 2£; eyes moderate, about 4 in head; pectorals If in head; lat. 1., 130;

vertebra? 13 + 35 = 48. Color dull yellowish-brown, body and fins clouded with

blackish, Kitt, 88.

aa. Dorsal rays 102 ; anal rays 85. Head larger, 4| in length ; depth nearly 3 in

length ; eyes large, 3 in. head, opercle above angle, adnate to the shoulder girdle ;

pectoral short, 1£ in head ; lat. 1. 140 ; vertebra? 12+40=52. Olive-brown, blotched

on body and fins with darker Pacificus, 89.
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88. MICROSTOMAS KITT.

(Tn 10 Smear Dab.)

Rhombus Icevis cornubiensis Jago in Ray, " Syn. Pise, 162, tab. 1, f. 1."

The Smear Dab Pennant, British Zoology, iii, p. 230, pi. 41, 1770."

Pleuronectes Jcitt Walbaum, Artedi Piscium, iii, 1792, 120 (after Ray : the description

in part confused with that of Lepidorhombus).

Pleuronectcs Mtt Bloch & Schneider, Systema Ichthyologia, 1801, 162 (after Ray).

Pleuronectes microcephalics Donovan, "British Fishes, ii, pi. 42, 1801." Giiuther, iv, 447.

Steindachner, Ichth. Beitr., viii,47 (Edinburgh). Day, Fishes Great Britaiu,

ii, 28, pi. 102. Collett, Norges Fiske, 145, and of recent European writers

generally.

Platessa microcephala Fleming, British Anirn., 198, 1828, and of numerous writers.

Cynoglossa microcephala Bonaparte, Catalogo Metodico Tesci Eur., 1845, 48.

Pleuronectes lecvis Shaw, Gen'l Zool., iv, 299, 1803.

Pleuronectes quenseli Holboll, " Bohusliins Fiske, iv, 59.
"

Pleuronectes quadridens Fabricius, " Kongl. Dansk. Vid. Selsk. Afhandl., i, 39."

Pleuronectes microstomus " Faber, Isis, 1828, 886."

Microstomus latidens Gottsche, Wiegmann's Archiv, 1835, 150.

Pleuronectes (jilli Steindachner, Ichth. Notizen, 1868, vii, 40. (Polar Sea, north of

Iceland.)

Habitat.—Seas of the north of Europe in rather deep water, south to

Cornwall.

This small flounder is rather common in the waters of Northern

Europe. It reaches the length of a foot or more, and is said to be ex-

cellent as food. We have no specimens at hand, and have therefore

relied chiefly on the figure and description given by Dr. Day, in our

comparison of this species with M. pacificus. • Like its congener, M.

pacificus, this species is often very slimy in life.

This species is*recorded by Day, on the authority of Dr. Steindach-

ner, as occurring in Kamtschatka. This reference probably belongs to

M. pacificus.

The specific name " Icitt," given by Walbaum on the authority of

Jago's description, seems to be the one which should be adopted for

this species. According to Day, the species is still called "Jcitt" on

the coast of Cornwall.

Pleuronectes gilli, as described by Dr. Steindachner, seems to differ

from Microstomus kitt only in the larger head, which is but 4f in the

length to base of caudal. It is probably not specifically distinct from

the latter. Only a single specimen 10 1 inches long is known.

89. MICROSTOMUS PACIFICUS.

(TnE Slippery Sole.)

Glyptocephalus pacificus Lockington, Rep! Com. Fisheries, 1878-79, p. 43 (off Point

Reyes). Lockington, Proc. U. S. Nat. Mus., 1879, p. 86 (San Francisco). Jor-

dan, Nat. Hist. Aquat. Anim., 1884, 188.

Cynicoglossus pacificus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, p. 453 (Puget

Sound, San Francisco, Monterey Bay). Jordan and Gilbert, Proc. U. S. Nat.

Mus.. 1881, p. 68 (Seattle). Jordan and Gilbert, Synopsis Fish. N. A., 1882, 838.

Habitat.—Pacific coast of Xorth America, Monterey to Vancouver's

Island, and probably northward.
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This small flounder abounds in deep water about San Francisco, but

conies near the sbore farther north. It is exceedingly slimy when first

t aken. The large specimens are considered excellent as food, the smaller

are thrown away. It rarely reaches the weight of a pound.

Genus XXXVIII.—GLYPTOCEPHALUS.

Glyptocephalus Gottache, Wiegmann's Archiv, 1835, 156 (saxicola= cynoglossus).

Type : Glyptocephalus saxicola Gottsehe==Pleuronectes cynoglossus L.

This genus is one of the most strongly marked in the family, being

distinguished from most of the genera by the greatly increased num-
ber of vertebra}, aud from all of them by the remarkable cavernous

structure of the bones of the head.

There are two species known, found in the deep waters of the north-

ern seas, the one in the Pacific, the other in the Atlantic.

ANALYSIS OF SPECIES OF GLYPTOCEPHALUS.

(i. Pectoral Una very short, not falcate, that of right side about half length of head.

Eyes large, about 3 in head, close together. Head 5 in length, depth 2f (2* to 3). D.

101 to 11,. A. 87 to 99. Lat. 1. 125. Vertebrae 58. Color grayish-brown ; fins with
dark snots; tip of pectoral dusky above CYNOGLOSSUS, 90.

aa. Pectoral fin of colored side falcate, longer than head. Eyes large, 3f in bead,

close together. Head 4| in length, depth 3. D. 94 to 106 ; A. 79 to 89 ; Lat. 1. 138.

Vertebrae 13 -f- 52 = 65. Color uniform brown, the fins darker, the blind side

dusted with dark points ZachikUS, 91.

90. GLYPTOCEPHALUS CYNOGLOSSUS.

(The Craig Fluke.)

[Plate XIX.]

Pleuronectes, sp., Gronow, Museum Ichthyol., 1, iv, 30, Ac. (Belgium.)

Pleuronectes cynoglossus Linnaeus, Syst. Nat., ed. x, 1758, 269 (after Gronow). Giin-

ther, iv, 449. Day, Fishes Great Britain, ii, 30, pi. 103. (Lofoten, Einmark)

(and of European writers generally.)

Glyptocephalus cynoglossus Gill, Proc. Acad. Nat. Sci. Phila., 360, 1873. Goode &
Bean, Proc U. S.Nat. Mus., 1878, p. 21. (Salem, Mass.; Halifax: La Have
Bank; Bedford Basin, Halifax; Eastport, Me.) Goode, Proc. U. S. Nat.

Mus., 1880, 337. (Deep sea, south coast New England.) Goode, Proc. U.

S. Nat, Mus., 1880, p. 475. (Deep sea, New England coast.) Collett, Norsko

Nord-Havs Expd., 1880, p. 150. (Lofoten; Tana Fjord, Finmark.) Goode &.

Beau, Bull. Mus. Comp. Zoology, xix, 1883, 195. (Station 343.) Jordan <t

Gilbert, Syn. Fish. N. A., 1882, 838. Goode, Nat. Hist. Aqnat. Anim., 1884.

Solca cynoglossa Rafinesque, Indice di Ittiologia Siciliana, 1810, 53 (based on the

Pole or Cynoglossum of Roudelet).

Platessa pola Cuvier (Regne Animal, 1817). Lac6pede, Hist. Nat,, Poiss., edition of

1832, vi,50, and of several authors.

Pleuronectes saxicola Faber, " Tidsskr. f. Naturv., 5 B., 244, 1828."

Glyptocephalus saxicola Gottsche, Wiegmann's Archiv, 1835, 156.

Platessa saxicola Kioyer, " Daumark's Fiske, 1843, 338."
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Pleuronecies nigromanus Nilsson, " Prodr. Ichth. Scand., 1832, 55."

Platessa elongata Yarrell, "Supplement Brit. Fish., 1839."

I'leuroncetcs elongatus Giinther, iv, 450 (copied).

Glyptoeeplialus elongatus Gill, Proc. Acad. Nat. Sci. Phila., 1873, 3152.

Ghjptoceplialm acadianus Gill, Proc. Acad. Nat. Sci. Phila., 1873, 360 (Nova Scotia).

Habitat—North Atlantic, chiefly in deep water, south to Cape Cod
and France.

This species is found in rather deep water on sandy bottoms. It

reaches a length of 12 to 18 inches. It is considered a fair food-fish.

The nominal species, acadianus and elongatus, have been shown by

Goode and Bean to be identical with cynoglossus. Beyond this the

synonymy needs no special remarks.

This flounder has been taken in great numbers with the beam trawl

in deep Avater off our New England coast. It is pronounced by the U.

S. Fish Commission to be not inferior as a food-fish to the European

sole.

91. GLYPTOCEPHALUS ZACHIRUS.

Glyptocephalus zachirus Lockington, Proc. U. S. Nat. Mus., 1879, p. 88 (San Francisco).

Lockingtpn, Rep. Com. Fisheries California, 1878-79, p. 42 (off Point Reyes).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, p. 453 (San Francisco; Mon-
terey Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, p. 68 (San Fran-

cisco ; Monterey). Jordan & Gilbert, Syn. Fish. N. A., 1882, p. 838. Jordan,

Nat. Hist. Aquat. Anirn., 1884, 18d (deep waters about San Francisco).

Habitat.—Deep waters of the Northern Pacific ; thus far known only

from about San Francisco.

This species is a thin, dry flounder, reaching a length of something

over a foot. It is taken in the sweep-nets in deep water about San

Francisco, and thus far has been known from no other locality. It is

readily known by its long pectoral fin.

Genus XXXIX.—SOLEA.

Solea Klein, Pisces (non-binomial).

Solea Quensel, Vet. Akad. Handl., 1806, 230 (solea).

Pegusa Giinther, Cat. Fish. Brit. Mus., 1862. iv, 462 (aurantiaca).

Type : Solea vulgaris Quensel =Pleuronectes solea L.

As now understood by us, this geuus includes some six or seven

species of soles, most of them belonging to the European fauna. The
genus is distinguished especially in the group to which it belongs by the

elongate body, this elongation being connected with a much increased

number of vertebras. The soles of this genus are the only ones having

much value as food. They reach a considerably larger size than any

others of the species found in America or Europe, and as food-fishes

they are especially excellent. The European sole (Solea solea) is the

most highly esteemed of them all.

The subgenus Pegusa cannot well be separated froni the true soles,

as Solea lleini is intermediate between the two groups.

In the waters of the East Indies the related genus Pardachirus Giin-

ther (= Achirus Kaup, notCuvier) takes the place of Solea. Its species
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are destitute of pectoral fins. There is a conspicuous pore at the base

of each ray of the dorsal and anal, and on the blind side there is an ac-

cessory half lateral line.

ANALYSIS OF SPECIES OF SOLEA.

a. Nostril of blind side simple, not forming a distinct tube, its edge scantily friuged
;

black spot on pectoral fin at its tip. (Solca.)

b. Pectoral of eyed side about one-tbird length of head, that of blind side a very

little shorter ; eyes well separated, the upper considerably in advance of

lower; scales small, ctenoid on both sides ; those of blind side of head with

few fringes ; color dark brown, with darker mottlings, rarely jdain brown,

immaculate (var. cinerea); vertical fins with darker edgings; tip of pectoral

jet black. D. 73 to 80 ; A. Gl to 69 ; lat. 1. 140 to 150. Vertebrae 9 + 40= 49.

Head, 3 in length ; depth, about 4 Solea, 92.

bb. [Pectoral of eyed side less than one-third length of head, that of blind side

similar ; eyes well separated ; scales small, ctenoid on both sides ; color

clear brown, thickly covered with pale and dark brown spots and dots;

fins similarly spotted ; vertical fins without dark edgings; tip of pectoral

black. D. 80 to 92; A. 75 to 76; lat. 1. 128 to 150. Head, 4& in length
;

depth, 2|.] (Steindachmr) Capellonis, 93.

bbb. [Pectoral of eyed side as long as snout to eye. Form elongate; lower jaw

included; teeth sharp, in three rows. Posterior nostril concealed; ante-

rior in a short tube ; color uniform blackisb. D. 84. A. 65. P. 8. V. 4.

C.21.] (Kaup) Brasiliensis,* 94.

aa. Nostril of blind side with its margin produced into a tube, which is more or

less conspicuously friuged. (Pegusa Gunther.)

c. Scales of blind side cycloid ; nasal tube moderate, its fringes few and short

;

scales of blind side of head with few fringes
;
pectoral fin with its black

ocellus near the base, the fin short, that of the eyed side not one-third

length of head. Eye rather large, the interorbital space moderate ; scales

rather small, those on the blind side cycloid. Pectoral tin black at base,

its tip and margin whitish ; coloration of body subject to many varia-

tions, usually gray, profusely dotted and speckled with black and whitlsb,

sometimes very finely mottled and sometimes nearly plain ; vertical fins

broadly edged with black. Head, 4f ; depth, 3£. D. 74 to 82 ; A. 59 to 64
;

lat. 1. 100 to 110. Vertebra}, 10 + 38 = 48 Kleini,95.

cc. Scales of left side of body ctenoid ; nasal tube broad, well fringed, scales of

eyed side with fringes ; black ocellus on pectoral near the tip of the I'm.

(/. [Fringes of left nostril comparatively few, the margin of the nostril very

broad
;
pectoral fin comparatively long, about 2^ in head, the black ocellus

on its posterior half; eye small, its diameter equal to the interorbital space

;

scales small; color yellowish, marbled with round brownish blotches, aud

speckled with black. Head b\ ; depth 23. Dorsal 81 to 89 ; anal 66 to 68.

Lat. 1. 117. Vertebras 46. ] ( Giinther : Steindachner) Aurantiaca, 91 !.

dd. Fringes of left nostril very numerous; longer than the diameter of the

nasal tube,

e. Scales of lateral line 110 to 140.

/. [Dorsal rays 80 to 89 ; anal rays 61 to 68. Lat. 1. 120 to 140. Pectoral fin

2 to 2J in head. Depth 3 in length. Head 5. Color ashy gray with a dark

brown point at the base of each scale ; vertical fins with dark dots; pectoral

with a large round black spot near its tip, this spot edged with paler an-

teriorly. J J Steindachner) - Lascaris, 97.

' 1). 96; A. 84. Head 6 in length; depth 3; middle of pectoral and end of caudal

black, according to Agassi/.. Possibly two species arc confounded under this name.
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//. [Dorsal rays 75 to 7(i; anal rays 59 to 61. Lat. 1. 112 to 118; pectoral fins

about 2£ in head ; depth 2£. Head 4 J in length ; color brown, with numer-

ous obscure dusky cloudings ;
pectoral with a black ocellus in tbe middle

of its posterior half. 1 (Steiudachner : Giinther) Theophila, 98.

ee. [Scales in lateral line 90 to 95; D. 83 or 84. A. Go. Head 5-J- in length;

depth 3. Eye 5 in head, equal to interorbital width; nasal tube of left-

side long and much fringed ; lips not fringed ; blind side of head with

many fringes ; right pectoral 3 in head. Color grayish, very much mottled

and spotted on body and fins; base of caudal dark; pectoral black, edged

with paler.] (Kner) Variolosa, 99.

92. SOLEA SOLEA.

(The Common Sole.)

[Plates XX and XXL]

Pleuronectes solea Linnams, Systema Naturae, ed. s, 1758, 270 (and of the earlier

copyists).

Solea vulgaris Quensel, Vet. Akad. Haudl., 180G, 230, and of nearly all later writers.

Solea biiglossa Rafiuesque, Indice, 1810, 45.

Solea cincrea Guichenot, Explor. Alger., Poiss., 1850, 106 (plain brown variety).

Solea angulosa Kaup, Wiegmann's Archiv, 1858,95. (Algiers; Rochelle) (= P.angu-

lata, MSS. Paris Museum.)
Solea azevia Capello, Jonrn. Acad. Sci., Lisboa, i, 1867, 16G, fig. 2 (plain brown va-

riety).

Solea vulgaris var. azevia Steiudachner, Ichtbyol. Berichte, vi, 1«68, 54, with plate.

Solea linncei Malm, Bohusliins Fauna, 532 (about 1860).

Habitat—All coasts of Europe, except tbe extreme north.

This species is the famous sole of Europe, one of the most prized of

all food-fishes. It abounds on almost all coasts of central and southern

Europe, preferring sandy or gravelly shores, and it is usually captured,

according to Dr. Day, with the trawl. It usually reaches a length of

12 to 18 inches.

No specimens of the European sole have yet been taken on the

American coasts. Several attempts have been made by the United
States Fish Commission to introduce the species into our waters, but
thus far without evident success.

The Solea azevia of Capello is considered by Steiudachner to be an
unspotted variety of the common sole. The Solea cinerea, scantily de-

scribed by Guichenot, seems to be the same form.

Solea angulosa Kaup is said to have D. 84; A. 71; P. 7; V. 7-6; C. 19;
the pectoral as long as the distance from its root to the lower eye. It

may be a common sole, with the number of fin-rays slightly increased.

93. SOLEA CAPELLONIS.

Solea capellonis Steiudacbner, Ichtbyol. Berichte, vi, 56, 1868 (with plate) (Gibral-

tar; Dalmatia).

Rauitctt.—Mediterranean Sea.

This species is evidently very closely related to the common sole, of

which, it seems to us, it may be a mere local variety, with unusually
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variegated coloration. Steindacbner, however, compares it with iSolea

Icleini, which it much resembles iu color, but from which it differs in

numerous respects. We have not seen the species.

94. SOLEA BRASILIENSIS.

iSolai brasiliensis (Cuvier Mss.) Agassiz, Spix Pise. Brasil., 1829, 87 (Brazil). Kaup,

Wiegmann's Archiv, 1858, 95 (Montevideo);

Habitat.—Coast of Brazil.

We know this species only-froin the descriptions of Agassiz and Kaup.

These two accounts do not agree very well and may refer to different

fishes. It would appear to be very close to the European sole. Xone
of the collections from Brazil in the museum at Cambridge contain any

species of Solea.

95. SOLEA KLEINI.

Rhombus kleinii Risso, "Europe Meridionale, iii, 1826, 255.''

Solea kletnil Gihither, Cat. Fish. Brit. Mus., 1882, iv, 464, and of numerous writers.

Solea luctuosa Guichenot, Explor. Algerie, Poissons, 1850, 107.

Habitat.—Mediterranean Sea.

This species is subject to great variations in color, some of our speci-

mens being excessively spotted, others almost plain. In all cases, how-

ever, the coloration of the pectoral is distinctive. Our specimens are

from Venice and from Palermo.

96. SOLEA AURANTIACA.

(The Lemon Sole.)

Solea aurantiaca GUnther, Cat. Fish. Brit. Mus., iv, 1862, 467.

Habitat.—Coasts of Europe, north to England.

We have not seen this species. According to Dr. Day it is identical

with Pleuronectes nasutus Pallas, and he regards both as the same as

the original Pleuronectes lascaris Risso. Day therefore adopts for the

Lemon Sole the name of Solea lascaris. Knowing none of these fishes

from autopsy we can have no opinion of value in this matter, but it

would seem to us that the Solea aurantiaca of GUnther and also the

PI. lascaris of Risso correspond better to the species called lascaris in

the present paper than to the Pleuronectes nasutus of Pallas, which is

the Solea theophila of this paper.

97. SOLEA LASCARIS.

Plturonectes lascaris Risso, Ichth. Nice, 1810, p. 311, tab. 7, f. 32.

Solea lascaris Giiuther, iv, 467. Steindachuer, Ichth. Berichte, vi, 1868, 5'J.

Rhombus polus Risso, " Europe Meridionale, iii, 249," 1826 (not Pleuronectes polus

Cuvier).

Solea scriba Valenciennes, Webb A: Bertholot, lies Canaries, Poissons, 84, pi. 18, f. 3.

Habitat.—Mediterranean Sea.
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We Lave uot seen this species, and we take the above synonymy from
Giinther. According to Dr. Day the name lascaris belongs to Solea

aurantiaca. This species should stand in that case, perhaps, as Solea

8criba.

98. SOLEA THEOPHILA.

1'kttroncctvs theophilm Kisso, Ichth. Nice, 1810, 313.

Pleuroneetes nasutus Pallas, Zoogr. Rosso-Asiatica, iii, 1811, 427.

Solea nasuta Steindachner, 1. c, 58.

Solca impar Bennett, "Proc. Comoi. Soc. Zool., i, 147," 1831. Giinther, iv, 468.

Habitat.—Mediterranean Sea.

We do not know this species. According to Dr. Day it is identical

with Solca aurantiaca, and should receive the name of Solea lascaris.

Notwithstanding the close relation of S. theophila and S. aurantiaca, it

would seem that the two are different, as the number of fin-rays is con-

siderably smaller in the present species than in S. aurantiaca, or than
in the species called by us S. lascaris.

The Italian naturalists should be able to settle these questions of

synonymy. Judging from the literature alone, these three species

would appear to be valid. S. aurantiaca would seem to be distinguished

by the little development of its nasal fringes, its fin-rays being " D. SL

to 89 ; A. 66 to 68." S. lascaris has the nostril with a wreath of fringes

and the fin-rays substantially similar, and S. theophila {=nasuta=impar)
has the nostril well fringed and the fin-rays fewer; " D. 75 to 76 ; A.
59 to 61."

Eisso says of his Solea lascaris that its dorsal rays are 85, anal 08.

This agrees with our S. lascaris, which is that of Giinther, and differs

from our theophila, the impar of Giinther, with which Day has identi-

fied Eisso's lascaris.

Eisso further says that his Solea theophila (named for M. Theophile

Eainaut, of Sospello) has 75 dorsal and 64 anal rays. This corresponds

with the Solea impar of Giinther, and as the name tlieopliila has priority

over impar we have adopted it. Possibly all three are forms of a single

species, Solea lascaris Eisso.

99. SOLEA VARIOLOSA.

Solea variolosa Kuer, Novara Fische, 1869, 289 (Rio Janeiro).

Habitat.—Coast of Brazil.

This species is known to us from the account given by Professor

Kner.

Genus XL.—MONOCHIEUS.

Monochirus Rafinesque, " Pre"cis des Ddcouvertes Somiologiques, 1814" (hisjridus)

(fide Bonaparte).

Monochirus Cuvier, Regne Animal, ed. i, 1817 (microchirus.) (Not of Rafinesque.)

Monochir Cuvier, Regno Animal, ed. ii, 1828 (microchir.) (Modified orthography

of Monochirus.)

S. Mis. 90 20
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Monochirus Swainson, Nat. Hist. Class'n Fishes, ii, 1839,303 (lingaattila).

Microchirus Bonaparte, Catalogo Metodico dei Pesci Europei, 1845-50 (after Swain-

son : lingula).

Buglossus Giinther, Cat. Fish. Brit. Mus., iv, 1862, 462 (variegata).

Monochir Giinther, Cat. Fish. Brit. Mus., iv, 1862, 462 (monochir).

Quenselia Jordan, Suhgenus noyum (ocellata).

Type: Monochirus hispidus Rafliiesque.

This small group of European soles seems to be worthy of generic

distinction from ISolea, not so much from the reduction of the pectoral

fins as on account of the reduced number of vertebra?, which forms a

step in the direction of the genus Achirus.

The species are, however, much more nearly related to Solea than to

Achirus. Three subgeneric groups are included under the head of Mon-

ochirus as understood by us, and these might perhaps with no great

impropriety be taken as distinct genera. We think it better, however,

to place all together in one group, for which the name of Monochirus

has priority. We have not seen the paper of Eafinesque in which this

name is said to occur, but have taken our quotation from Bonaparte.

For the second subgenus, the same name, Monochirus, was proposed

by Cuvier, but this is antedated by Monochirus of Eafinesque. The name
Microchirus given by Bonaparte to the same group has priority over

Giinther's name Buglossus. For the third group, we have suggested the

new name Quenselia in honor of the Swedish naturalist who first sep-

arated the soles generically from the flounders.

ANALYSIS OF SPECIES OF MONOCHIRUS.

a. Vertebra} 37 to 40; scales normal, strongly ctenoid.

b. Pectoral of both sides well developed, that of the eyed side not quite half head,

that of blind side not quite a third ; vertebrae 37.
( Quenselia Jordau.)

a. Interorbital space very narrow, the eyelids thick, covered with rough scales;

blind side of head with conspicuous fringes; scales sub-villous, the spiu-

ules conspicuous, though less so than in Monochirus hispidus; color dark

gray, with some vague dusky blotches behind the gill opening ; 4 round

jet-black spots ocellated with white and about as large as eye disposed in

a quadrangle behind the middle of the body ; a black bar across base of

caudal; fins dusky; pectoral mostly blackish. Vertebrse 9+28=37. Head
4 in length; depth 2i ; D. 66 to 67. A. 52 to 54. P. 5-5. Lat. 1. 70 to

75 OCELLATUS, 100.

bb. Pectoral tin of blind side minute, that of eyed side small, not twice as long as

eye. (Microchirus Bonaparte.)

((. Scales in the lateral line 55 to 60. Depth 2£ in length ; head 4| ; color

nearly uniform brownish, sometimes spotted with darker ; a few dark spots

on dorsal and anal tins, each involving part or all of the membrane of about

every fourth ray
;
pectoral mostly black, its length not quite half more

than that of eye Luteus, 101.

dd. Scales in the lateral line 75 to 80. D. 63 to 73. A. 53 to 57. P. 5-3. Verte-

bras, 10 + 30 = 40. Depth 3 in length ; head 4| ; color brownish gray,

with broad irregular dark cross-bands which are darkest ou the dorsal and

anal tins
;
pectoral partly dusky, its length not greater than that of eye.

Variegatus, 102-
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ddd. [Scales very small, 112 to 118 ; D. 72 to 79 ; A. 56 to 62. Depth, 2$ ; head,

4| in length; colors of Monochirus luteus, each sixth or seventh ray of dor-

sal and anal blackish brown ; caudal with brown spots
;
posterior half of

dorsal and anal with narrow, dark brown cross-spots.] (Steindachner)

Minutus, 103.

aa. Vertebrae 34
;
pectoral fin of eyed side more than half length of head, that of blind

side wanting ; scales sub-concave, elongate, and with the free margin some-

what erected ; each scale with several long spinules, giving the body a

villous appearance (as in Phrynorhombus)
;
(Monochirus).

e. Scales of blind side with shorter spinules ; scales on head slightly re-

duced ; eyes rather large, with thick scaly eyelids ; head 4| in length

;

depth 2i ; D. 52 ( " 56 to 61," Gunther). A. 41 (44 to 49, Gunther). P. about 7

;

lat. 1. 54 (63, Gunther). Vertebrae 9 + 25 = 34. Color, brown with irreg-

ular dark marblings on body and fins ; dorsal and anal mostly dark ; caudal

abruptly pale, with light brownish cross-streaks Hispidxjs, 104.

100. MONOCHIRUS OCELLATUS.

Pleuronectes ocellatus Linnaeus, Syst. Nat., ed. x, 1758, 269 (" Surinam").

Solea ocellata Gunther, iv, 465.

Quenselia ocellata Jordan, MSS.
Pleuronectes pegusa Lac6pede, Hist. Nat., Poiss., iv, 639, 1803.

Pleuronectes rondeleti Shaw, Gen'IZool., iv, 307, 1803.

Solea oculata Eisso, Europe M6ridionale, iii, 248, 1826, and of numerous writers.

Habitat.—Mediterranean Sea ; Madeira Islands.

Our specimens of this pretty species are from Palermo, where they

were collected by Professor Doderlein.

This species, with some other African and Asiatic species, marks a

transition between the typical forms of Monochirus to those of Solea. It

may be regarded as forming the type of a new subgenus for which the

name Quenselia is suggested.

101. MONOCHIRUS LUTEUS.

Pleuronectes luteus Eisso, Ichth. Nice, 1810, 312.

Monochirus luteus Costa, "Fauna Napoli, ii, 49."

Solea lutea Gunther, iv, 469, 1862, and of most recent writers.

Habitat.—Mediterranean Sea.

Our numerous specimens of this species were collected by Professor

Doderlein at Palermo, and by Professor Jordan at Venice.

102. MONOCHIRUS VARIEGATUS.

Pleuronectes variegatus Donovan, British Fishes, 1801, pi. 117.

Solea vafiegata Gunther, iv, 469.

I'leuronectes microchirus Delaroche, Ann. Mus., xiii, 356, f. 2, 1809.

Pleuronectes mangili Eisso, Ichth. Nice, 1810, 255.

Pleuronectes lingula " Hamner in Pennant, Brit. Zool., ed. of 1812, iii, 313, pi. 48."

Pleuronectes fasciatua Naccari, "Giornale Fis. Pav., iii, Adr. Ittiol., 9, 1822."

Habitat.—Mediterranean Sea.

Our specimens of this species were collected at Palermo by Professor

Doderlein. Most of the synonymy given above is copied from Guuther
and Bonaparte, and has not been verified by us.
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103. MONOCHIRUS MINUTUS.

Monochirus minutus Pari) ell, Mag. Zool. and Bot., i, 527, 1837.

Solea minuta Giinther, iv, 470. Steindaehner, Ichth. Berichte, vi, 1868, 61.

Habitat.—Mediterranean Sea.

We know nothing of this species. According to Dr. Day, it is iden-

tical with Monochirus luteus. Steindaehner, however, regards the two

as distinct, and describes M. minutus as having 112 to 118 scales in the

lateral line—a number nearly double that found in his specimens as

well as in our specimens of M. luteus. If this count is correct, the two
species must be different.

104. MONOCHIRUS HISPIDUS.

Pleuronectes pegusa Risso, Ichth. Nice, 1810, 310 (uot of Lacepede).

Monochirus hispidm Rafinesque, "Precis des D6couvertes 1814 " (fide Bonaparte, Cata-

logo Metodico, 1845, 50).

Solea monochir Bonaparte, "Fauna Italica," about 1840. Giinther, iv, 470, 1862.

Habitat.—Mediterranean Sea.

Our specimens of this curious species are from Palermo and from

Venice, the former collected by Professor Doderlein, the latter by Dr.

Jordan.

Genus XLL—AGHIEUS.

Achirus Lacepede, Hist. Nat., Poiss., iv, 659, 1803 (fasciatus, etc.).

Achirus Cuvier, Regne Animal, 1828, (restriction to fasciatus, etc.).

Trinectes Rafinesque, Atlantic Journal and Friend of Knowledge, i, 1832 (scabra).

Grammichthys Kaup, Wiegmann's Archiv, 1858, 94 (lineatus, fasciatus) (Achirus being

restricted to Pardachirus barbatus, etc.).

Monochirus Kaup, 1. c. (maculipinnis).

?Aseraggodes Kaup, 1. c, 1858, 103 (guttulata).

Baiostoma Bean, Proc. U. S. Nat. Mus., 1882, 413 (brachlale).

Baeostoma Jordan & Gilbert, Syn. Fish. N. A., 1882, 965 (amended orthography).

Type: Achirus fasciatus Lacepede.

This strongly-marked genus contains numerous species, all very

closely related, and nearly all American. It has been united by Dr.

Giinther with Solea, but' apparently for no good reason, as the number
of vertebrae is very much less thau in the European soles, and the right

ventral fin is decurrent along the abdomen and united with the anal

in the American soles, while it is short and wholly free in all the Eu-

ropean forms. It is also worth noticing that the name Achirus is prior

in date to that of Solea. The species with rudimentary pectoral fins

have been set apart by Dr. Bean to form the genus Baiostoma, but tne

very slight development of these organs in some of the species, and the

evidently very close relationship of them all, leads us to regard Baios-

toma as a subgenus only. If we follow Kaup in restricting the name
Achirus to the Asiatic group called Pardachirus, the present genus
would receive the name of Trinectes. It seems to us that both Lac6pede
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and Cuvier regarded the species called by ns fasciatus as the type of

their genus Achirus.

ANALYSIS OF SPECIES OF ACHIRUS.*

a. Pectoral fins small
;
present at least on the right side. (Baiostoma Bean.)

h. Pectoral fin present on both sides, that of the left side rudimentary, of a single

ray ; that of the eyed side with about 3.

c. [Dorsal rays 60 to 07 ; anal rays about 48 ; lat. 1. 80 ; depth 1 1 in length ; color

brownish, irregularly spotted with darker, and with about

10 black vertical lines crossing the lateral line.] (G an-

ther) Achirus, 105.

cc. Dorsal rays 53 to 57 ; anal rays 40 to 42 ; lat. 1. 75 to 80 ; depth If in length

;

scales smaller and less rough than usual in this genus,

those of nape scarcely enlarged on eyed side, those of blind

side much fringed ; scales of colored side with scattered,

hair-like appendages, some black, others pale ; color oliva-

ceous; head, body, dorsal, and anal fins covered with a net-

work of dark lines ; traces of about 8 dark cross-streaks

sometimes present; caudal fin yellowish, nearly plain, or

with a few dark dots or reticulations ; its base dusky.

Vertebrae 8 -f 20 = 28 Inscriptus, 106.

hb. Pectoral of right side only present.

d. Dorsal rays 65 to 66 ; anal rays 48 to 51.

e. Pectoral well developed, with about 6 rays. Scales of eyed side without

hair-like filaments ; scales of lateral line 77 to 80 ; chin

little prominent ; dorsal rays 65 ; anal rays 51 ; depth 14

in length ; head 3f ; right lower lip fringed. Color brown-

ish, with 9 or 10 narrow blackish cross-lines ; small

rounded blackish spots on the membranes of each of the

vertical fins, much as in A. lineatus Klunzingeri, 107.

ee. Pectoral fin small, its rays about 2 in number ; scales of eyed side with

numerous hair-like filaments ; scales of lateral line about

70; chin prominent, protruding beyond upper jaw ; D. 66,

A. 48 to 50 ; depth If in length
;
pectoral black, not much

longer than eye ; eyes rather large, the upper not in ad-

vance of lower ; color brown, with traces of dark cross-

bands ; numerous irregular blackish clouds and blotches on

the body and fins; no small spots Mentalis, 108.

dd. Dorsal rays, 50 to 58 ; anal rays, 35 to 47.

/. Pectoral fin of 4 to 6 rays, considerably longer than eye ; body with 8 to

10 narrow vertical dark bars, these sometimes obsolete

with age.

g. Vertical fins, all with round dark spots, these usually especially distinct

on the caudal fin ; some of the scales of eyed side with

black, hair-like appendages
;
pectoral fin with 5 or 6 rays,

about 3 in head ; its length equal to that from outer edge

of one eye to outer edge of another ; head 3^ in length

.

depth about H 5 color brown, the young spotted with

whitish, the adult sometimes with darker ; body with about

8 narrow vertical cross-streaks of blackish. Lineatus, 109.

x. Dorsal rays 49 to 58 ; anal rays 38 to 44 ; scales 70 to 85.

Var. lineatus, 109 (a).

* Besides the species here mentioned, another, Achirus lorentzi Weyenbergh (Algunos

Nuevos Pescados del Museo Nacional y Algunas Noticias Ictiologicas 1877, 13, pi. 1,

f. 1—Buenos Ayres), has been described from Santa Fe\ Uruguay. We have not seen

the description.
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sx. Dorsal rays 50 to 51 ; anal rays 35 to 37.

y. Scales 75 to 77 Var. brachialis, 109 (&).

yy. Scales 55 to 67 Var. comifer, 109 (c).

gg. Vertical fins dark, without distinct markings. Body broad, ovate,

the depth about H in length
;
pectoral fin with 4 rays

;

scales of right side with numerous black hair-like append-

ages ; color brownish, with 8 or 9 narrow vertical black

bars; fins dark, without distinct markings; D. 5G, A. 42,

lat. 1. 70 Mazatlanus, 110.

ff. Pectoral fins of 2 or 3 rays, about as long as eye.

h. Body with 6 to 12 narrow dark bands ; these sometimes obsolete.

i. [Body rather narrowly ovate, its depth If in length; pectoral fin

very small, of about 2 rays, not much longer than eye

;

color brownish olive, with six pairs of deep brown vertical

lines extending on the dorsal and anal fins. D. 58, A. 44,

lat.1.85.] (Giinther) Foxsecensis, 111.

ii. Body broadly ovate ; the depth If in length ; pectoral as long

as eye ; fringes on lip of right side, few and small, incon-

spicuous ; scales on blind side moderately enlarged : hair-

like appendages on scales few or none ; D. 56. A. about

39. Scales about 76 ; color brown, finely mottled and

speckled with darker, and with about a dozen narrow, very

faint cross-streaks ; fins with similar dark spots ; scales all

finely dotted under the lens Punctifer, 112.

hh. Body with very numerous (20 to 40) black cross-bands, which are

as broad as the interspaces.

j. [Blind side of snout with few fringes ; pectoral rays 3 ; depth

1£ in length; D. 55, A. 48, lat. 1. 80. Color grayish; head,

body, and fins with numerous blackish, irregular wavy
bands, broader than the interspaces ; caudal fin with deep

black spots.] (Giinther) Scutum, 113.

jj. Blind side of head profusely covered with fringes ; scales on

body very rough, those of the eyed side of head enlarged

and with long spinules ; numerous patches on body covered

with appendages like short, coarse black hairs ; lower lip

with fringes on eyed side nearly half as long as eye
;
pec-

toral small, not longer than eye, which is rather large,

about 5 in head ; lowerjaw included ; upper eye largest and

much advanced; anterior rays of dorsal, with fringes of

cirri. Head 3$ in length ; depth If; D. 55, A. 47. Scales

77 to 80. Color dark-brown, with numerous (about 40)

close-set, straight, black cross-bars, each about as wide as

the interspaces ; vertical fins, with about three elongate

black spots on the membrane between each pair of rays.

Garmani, 114.

aa. Pectoral fins wholly wanting. (Achirus.)

k. [Dorsal rays 46 ; anal rays 33 ; right lower lip with serrated

fringes ; nostril in a fringed tube ; depth 1-J- in length

;

head 3; color brown, head and body with numerous large,

rounded, or kidney-shaped white spots, edged with dark

brown. Lat. 1. 70.] (Giinther) Fimbriates, 115.

Jck. Dorsal rays 50 to 55 ; anal rays 37 to 46 ; right lower lip

fringed ; left nostril with some fringes ; depth If in length;

head 4 ; none of the scales of eyed side with hair-like ap-

pendages ; color dusky olive, more or less mottled and with

about eight dark vertical stripes, these varying very much
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in width and in number ; vertical fins with the membrane

of every second or third pair of rays blackish, besides dark

cloudings at base of tin ; caudal with numerous longitud-

inally oblong spots ; blind side often with round, dark

spots, especially in northern specimens, usually immacu-

late in southern ones (var. oroivni). Lat. 1. G6 to 75 ; ver-

tebrae 8+ 20 = 28 Fasciatus, 1 1 6.

Jcklc. Dorsal rays 59 or 60 ; anal rays 41 to 45.

I. [Snout and chin without evident fringe or barbel ; right lower

lip fringed; head 4 in length; depth If; D. 59, A. 45;

scales 63 to 65 ; color brown ; about 12 dark cross-bands on

head and body ; between these faint, paler cross-bauds,

which form spots on dorsal and anal; caudal similarly

spotted, the spots forming obscure cross-bands. (Stehi-

dachner) Panamensis, 117.

II. Snout with a fringe-liko barbel near its tip, as long as eye ; a

shorter one on the chin ; eyed side with some patches of

black hairs ; scales of blind side of head scarcely enlarged or

fringed ; scales small, not very rough ; head 3£ in length

;

depth 1-J'. D. 60, A. 41; scales 80; color pale, the eyed side

with small scattered black points and blotches of varying

size ; a few narrow obscure dark cross-streaks ; blind side

immaculate Jenynsi, 118:

105. ACHIRUS ACHIRUS.

Pleuronecte8 oculis dextris, corfore glahr o, pinnis pectoralibus nullis Grouow, Museum, i,

No. 42. (Surinam.)

Pleuronectes achirus Linnaeus, Syst. Nat., ed. x, 1758, 268 (based on Gronow).

Solea yronovii Giinther, Cat. Fish. Brit. Mus., iv, 1862, 472 (Surinam).

Achirus gronovii Jordan, Proc. U. S. Nat. Mus., 1886, 602. (Name only.)

Habitat.—Coasts of Guiana.

We koow this species only from Dr. Gimther's description. We place

Achirus gronovii in the synonymy of the Linncean species Pleuronectes

achirus. Pleuronectes achirus is based on a description by Gronow of

some Achirus from Surinam. Gronow's fish agrees with the present spe-

cies in having GO dorsal rays and 48 anal rays, in being brown, with trans-

verse black bands, with dark spots on the fins, as well as in coming from

Surinam. But Gronow explicitly denies the presence of pectorals, and

the present species has rudimentary pectoral fins on both sides. Proba-

bly these were overlooked by Gronow, and as no other species found in

the same region has so large a number of rays, we feel justified in the

use of the name Achirus achirus for this species.

106. ACHIRUS INSCRIPTUS.

Achirus inscriptus Gosse, Nat. Sojourn Jamaica, 52, pi. 1, f. 4, 1851 (Jamaica).

Jordan, Proc. U. S. Nat. Mus., 1884, 143 (Key West).

Solea inscripta Giinther, iv, 1862, 473 (Jamaica).

Monochir reticulatus Poey, Memorias, ii, 1861, 317 (Cuba); Synopsis, 409 ; Enumeratio,

139.

Solea reticulata Giinther, iv, 472 (copied).

Bmostoma reticulatum Bean &Dresel, Proc. U. S. Nat. Mus., 1884, 152 (Jamaica).

Habitat.—West Indian fauna, north to Key West.
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This species is known to us from numerous specimens taken by Dr.

Jordan at Key West, and from specimens from Hayti, in the museum
at Cambridge. These specimens belong undoubtedly to the species

called reticulatus by Poey, and this is apparently not different from the

inscriptus of Gosse, as the agreement with the latter is even closer than

with the former description.

107. ACHIRUS KLUNZINC-ERI.

Solea lclunzingeri Steindachner, Zur Fisclie cles Cauca, und der Fliisse bei Guayaquil,

1879, 44 (Guayaquil).

Aoliirus lclunzingeri Jordan, Proc. U. S. Nat. Mus., 1885, 391 (Panama).

Habitat.—Pacific coast of tropical America. Panama to Guayaquil.

This species is known from Dr. Steindachuer's description. A speci-

men, since destroyed, was obtained by Professor Gilbert at Panama.

108. ACHIRUS MENTALIS.

Solea mentalis Giinther, Cat. Fish. Brit. Mus., iv, 475, 1862 (Para).

Habitat—Coast of Brazil.

This species is known to us from a specimen, 3 inches long (No.

11449, Mus. Comp. Zool.). It was obtained at Para.

109. ACHIRUS LINEATUS.

a. Var. Uneatus.

Pleuronectes fuscus subrotundus glaber "Brown, Jamaica, 445" (Jamaica).

Passer lineis transversis notatus Sloane, Jamaica, 2, 77, pi. 246, f. 2 (Jamaica).

Pleuronectes Uneatus Linmeus, Syst. Nat., ed. x, 1758, 268 (based on Brown and Sloane;

not of ed. xii, wbicb is Achirus fasciatus).

Monockir Uneatus Quoy & Gaimard, Voy. Uranie, Zool., 238, 1824 (Rio Janeiro, D. 52,

A. 42).

Achirus Uneatus D'Orbiguy, Voyage Amer. Merid. Poiss., pi. 16, f. 2, 1847 (Cayenne).

Monochir maculipinnis Agassiz, Spix Pise. Brasil., 83, pi. 49, 1829 (Brazil). Poey,

Synopsis, 1863, 409 (Cuba).

Solea maculipinnis Giinther, iv, 473 (Cuba, Jamaica, Brazil). Kuer, Novara Fische,

iii, 289 (Rio Janeiro).
Achirus maculipinnis Jordan, Proc. U. S.Nat. Mus., 1886, 602 (name only).

b. Var. brachialis.

Baiostoma brachialis Beau, Proc. U. S. Nat. Mus., 1882, 413 (South Florida).

Baiostoma brachiale Jordan & Gilbert, Synopsis Fish. N. A., 1882, 965 (copied).

Achirus brachialis Jordan, Proc. Ac. Nat. Sci. Phi la. , 1833. (Eginout Key.) Jordan,

Proc. U. S. Nat. Mus., 1834, 149.

c. Var. comifer.

Achirus comifer Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884, 31, 143 (Key West).

Habitat.—West Indian fauna—Key West, and Egmont Key to Uru-
guay.

The Pleuronectes Uneatus of the tenth edition of the Systema Naturae
is based wholly on the description of Brown and the figure and descrip-
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tiou of Sloaue in their works on Jamaica. It is very evident from

Sloane's figure that the species he had in view was the Achirus maculipin-

nis. So far as we know, but two species of Achirus (inscriptus and ma-

culipinnis) are found in the waters of the Antilles. There seems to be,

then, no doubt that the maculipinnis of Agassiz is the original Pleuro-

nectes Uneatus of Linnaeus. If it be so, it must stand as Achirus Une-

atus.

The Pleuronectes Uneatus of the twelfth edition of the Systenia Naturae

is described from a fish sent from Charleston by Dr. Garden. This is

Achirus fasciatus.

We have placed the Florida s.pecies, comifer and brachialis, in the sy-

nonymy of Uneatus. They differ from the latter only in the slightly

smaller numbers of the scales and fin-rays.

The following table shows our count of a number of specimens from
different localities

:

Locality. D.
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This species is uot rare on the west coast of Mexico. We have ex-

amined numerous specimens collected by Professor Gilbert at Mazatlan.

The Solea pilosa of Peters, as Dr. Steindachner has already indicated,

is the same fish. The date of Steindachner's paper is said to be a little

earlier than that of Professor Peters.

A specimen of this species is in the museum at Cambridge, collected

by Professor Sumichrast at Chiapas.

111. ACHIRUS FONSECENSIS.

Solea fonsecensis Gtinther, Cat. Fish. Brit. Mus., iv, 1862, 475 (Gulf of Fonseca).

Habitat.—Pacific coast of tropical America (Gulf of Fonseca).

Only the original type of this species, obtained by Sir John Richard-

son, is yet known.

112. ACHIRUS PUNCTIFER.

Monochir punctifer Castelnan, Aninaux Nouv. on Rares, Ame'rique clu Sud, 1855,

80, pi. 41, f. 3 (Rio Janeiro).

Habitat.—Coast of Brazil.

We refer a sole (11436, M. C. Z.) from Itabapnana to Monochir puncti-

fer Castelnau, although the figure published by this author does not

represent it very well. The black pepper-like spots are much smaller

in nature than in the picture. The following is Castelnau's description

:

" Longueur totale, 12 centimetres
;
plus grande largeur sans les nageoires,

7 centimetres ; avec les nageoires, 9 centimetres. Nageoire dorsale de

48 rayons ; anale de 42 rayons ;
caudale de 16 rayons. Les 6cailles sont

fines et apres, surtout celles de la tete. Le poisson est entitlement d'un

brun vert et convert, aiusi que les nageoires, de points noirs nombreux
et assez rapproches les uns des autres ; en dessous il est d'un brun rou-

geatre. J'ai trouve une seule fois ce Monochir an marche de Rio."

113. ACHIRUS SCUTUM.

Solea scutum Gilnther, Cat. Fish. Brit. Mus., iv, 18G2, 475 (Gulf of Fonseca, Panama).

Habitat.—Pacific coast of tropical America.

All that we know of this species is included in the description of Dr.

Gunther.
114. ACHIRUS G-ARMANI.

AcMrus garmani Jordan, sp. nov. (Rio Grande do Snl).

Habitat.—Coast of Brazil.

The type of this species is an example in good condition, 6 inches

long (11246, M. C. Z.), from " the Rio Grande in South America." I

have taken pleasure in naming it for my friend Mr. Samuel Garman,
curator of ichthyology in the Museum of Comparative Zoology, to whose
kindly aid I have been much indebted in my studies of the South

American fishes. (D. S. J.)
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115. ACHIRUS FIMBRIATUS.

Solea fimbriata Giinther, Cat. Fish. Brit. Mus., iv, 1862, 477 (Gulf of Fonseca).

Habitat.—Pacific coast of tropical America (Gulf of Fonseca).

This species is known from Giiuther's description of :i specimen taken

by Sir John Eichardson.

116. ACHIRUS FASCIATUS.

(The American Sole; Hog-Choker.)

(Plates XXII and XXIII.)

Pleuronectes lineatus Linnaeus, Syst. Nat., ed. xii, 458 (on a specimen from Charleston,

received from Dr. Garden), (not Pleuronectes lineatus of edition x). Gronow,

Systema, ed. Gray, 1854, 90 (in part, chiefly based on Linnaeus).

Achirus lineatus Cuvier, Regne Animal, 1828. Gill, Cat. Fishes East Coast N. Am.,

Rept. U. S. F. C, 1872-73. Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878,

368 (Beaufort ; Neuse R. ). Goode, op. tit. , 1879, 110 (St. John's R. ). Goode &
Bean, op. c, 1879, 123 (Peusacola, Potomac R.). Bean, op. c, 1880, 77 (Poto-

mac R., New Bedford, Tompkinsville, N. Y., Newport, Chesapeake Bay,

Providence). Jordan & Gilbert, op. tit., 1882, 618 (Charleston). Bean, op. tit.,

1883, 365 (Havre de Grace).

Grammichthys lineatus Kaup, Wieginann's Archiv, 1858, 101.

Achirus fasciatus Lace"pede, Hist. Nat., Poiss., iv, 659, 662, 1803 (excl. syn. ; description

based entirely on the Linnaean account of the fish sent by Garden).

Pleuronectes mollis Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 388, pi. 2, f. 4

(New York).

Achirus mollis Storer, Synopsis, 1846, 228. Storer, Hist. Fish. Mass., 1867, 206, pi. 32

(Charles River, Holmes' Hole, Mass. ). DeKay, New York Fauna, Fishes, 1842,

303, pi. 49, f. 159 (New York, ascending the Hudson River to Peekskill).

Achirus achirus mollis Jordan, Cat. Fish. N. A., 1885, 137.

Pleuronectes apoda Mitchill, Amer. Monthly Mag. and Crit. Rev., Feb'y, 1818, 244

(Straits of Bahama), (perhaps^!, lineatus).

Trinectes scabra Rafinesque, "Atlantic Journal and Friend of Knowledge, i, 1832

(Pennsylvania, in fresh water)."

Solea achirus Giinther, iv, 476, 1862 (New York) (not Pleuronectes achirus L.).

Achirus achirus Jordan, Proc. U. S. Nat. Mus., 1885, 19. Jordan, Cat. Fish. N. A., 1885,

137.

Solea browni Giinther, iv, 477 , 1862 (New Orleans, Texas).

Achirus lineatus var. browni Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 305 (Pen-

sacola, Galveston).

Habitat.—Atlantic coast of the United States, from Cape Cod to

Texas, often ascending" streams.

This species is the best known of the American soles, and it is com-

mon along our coast from Cape Cod to Texas, often ascending the

rivers for a considerable distance above tide-water. It seldom exceeds

5 or 6 inches in length, and is of but little value as food on account of

its small size. It was first described in the twelfth edition of the

Systema Naturre from a specimen sent to Linnaeus by Dr. Garden.

This specimen received the name of Pleuronectes lineatus , but the Pleu-

ronectes lineatus of the tenth edition was a different fish, the name
being originally based on a description of an Achirus found by Brown
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and Sloane in Jamaica, a region in wliich the present species does not

occur.

The specific name next in date to lineatus is that of Achirusfasciatus

Lac6pede. Lacepede quotes in his synouyiny only the Plcuronectes

achirus of the teuth edition of the Systema, which is a species from

Surinam. His description of Achirusfasciatus is however wholly taken

from the account given by Liunreus of the fish sent by Garden. It

therefore belongs to the present species, for which fasciatus seems to

be the oldest tenable name.

The Plcuronectes apoda of Mitchill seems to be this species, as Mitchill

expressly states that it has no pectoral fins. DeKay, however, speaks

of it as a species of Monochirus. If DeKay examined Mitchill's speci-

men we may infer that the latter belonged to A. lincatus rather than

to A. fasciatus.

This species has not yet been recorded from the West Indies. The

form found along the Gulf coast has been described as a distinct species

under the name of Solea broivni. The differences are not very evident.

We have compared a number of specimens from Boston (fasciatus) with

others from Pensacola, and find the following differences, none of

which are constant: In the Gulf variety (browni) the blind side is

always immaculate, while in almost all Atlantic examples (fasciatus)

the blind side is profusely covered with round dark spots. In one

specimen, however (11360, Boston), the blind side is immaculate. The

darker cross-streaks on the eyed side are usually broader and more

numerous in southern specimens, and the scales on the blind side of the

head rougher. There are no constant differences either in the fin-rays

or in the scales.

We have examined specimens of this species from Boston, Chester-

town, Tarrytown, New York, Port Monmouth, Havre de Grace, Poto-

mac Eiver, Neuse Kiver, Beaufort, Charleston, Pensacola, Mobile, and

Galveston. In one large specimen from Pensacola (11482 M. C. Z.)

there is a rudiment of a pectoral fin on the eyed side. It consists of a

single ray two-thirds as long as the eye.

117. ACHIRUS PANAMENSIS.

Solea panamensis Steindacliner, Ichthyol. Beitriige, v, 10, 1876, Taf. ii (Panama).

Habitat.—Pacific coast of tropical America, Panama.
Our knowledge of this species is derived from the description and

excellent figure of Dr. Steindachner. The species is evidently very

closely related to Achirus fasciatus, which it closely resembles in form

and color.

118. ACHIRUS JENYNSI.

Achirus lincatus Jenyns, Voyage Beagle, Fishes, 1842, 139 (Rio tie la Plata) (not P,

lineatus L. ).

Solea jenynsi Giintber, Cat. Fish. Brit. Mus., iv, 476, 1862 (after Jenyns).

Habitat.—lieaiou about Eio de la Plata.
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The Museum of Comparative Zoology contains a single specimen

(11425, 3 inches long) of this species. It was obtained in the Uruguay
Eiver by Prof. Jeffries Wyman. It is near A.fasciatus, from which
species it differs mainly in having fewer fringes on the scales of the left

side of head, and in having rather conspicuous cirri on the snout and
chin.

Genus XLIL—GYMNACHIBUS.

Gymnachirus Kaup, Uebersicht der Soleime, Wieginanns Arcliiv, 1858, 101 {malm).

Type : Gymnachirus nudus Kaup.
We have examined none of the species of this singular genus. All

that we know of it is drawn from the descriptions of Kaup and Giin-

ther. Two species have been described.

ANALYSIS OF SPECIES OP GYMNACHIRUS.

a. [Pectoral fin of right side present, very small, of two rays only, one-third as long

as eye
;
jaws hidden in thick skin ; lips slightly fringed ; left side of head with a

network of fringes
;
gill opening not reaching upward as far a s pectoral ; vertical

fins covered with thick skin; caudal as long as head; head 5^- (with caudal);

depth 2; D. 68, A. 50; color yellowish olive, with 14 brown bands, as broad as

the interspaces, which again are crossed by narrower bauds, all these bands ex-

tending over the dorsal and anal, the first crossing the snout, the second and third

the eye; caudal with three brown bands.] (Giinther) Fasciatus, 119.

aa. [Pectoral fius both wanting. Body somewhat longer than high. D. 51 ; A. 42.

Body with 14 black cross-bands; concentric rings about eyes; caudal with two
black bands auda pale margin.] {Kaup) Nudus, 120.

119. GYMNACHIRUS FASCIATUS.

Gymnachirus fasciatus Giinther, Cat. Fish. Brit. Mus., iv, 488, 1862 (locality unknown).

Habitat.—Unknown, probably Brazil.

We know this species from Dr. Giinther's description only. Possibly

Gymnachirus nudus may be the same species carelessly described by Dr.

Kaup.

120. GYMNACHIRUS NUDUS.

Gymnachirus nudus Kaup, Wiegmann's Archiv, 1858, 101 (Bahia). Giinther, iv, 488

(coined).

Habitat.—Coast of Brazil.

The scanty description of Kaup gives all that is known of this species.

Genus XLIIL—ACHIEOPSIS.

Achiropsis Steiudachuer, Ichth. Beitriige, v, 110, 1876 (nattereri).

Type: Solea nattereri Steindachner.

This is another of the remarkable genera found in the fresh waters

of South America. Although its species bear a strong general resem-

blance to the species of Achir us, they differ remarkably from the latter
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in some details of structure, and their real relations are with Apion-

ichthys. Achiropsis differs from Apionichthys chiefly in the develop-

ment of the left ventral fin. This is rudimentary in Apionichthys and

perfect in Achiropsis.

ANALYSIS OF SPECIES OF ACHIROPSIS.

a. [Gill-openiug on both sides present, but reduced to a short slit as loug as eye next

to the upper end of the opercular margin ; eye very small ; snout with a proboscis-

like prolongation beyond the mouth ; blind side anteriorly covered with fringes,

but without true scales ; scales on body ctenoid ; fins scaly. Dorsal and anal

fins slightly joined to the caudal; ventral of right side continuous with the anal.

Body oblong. Color grayish brown. Head 5 in length; depth 2|. D. 82. A.

61. V. 5-5. P. 0., 37 to 40 scales in an oblique series above lateral line.] (Stein-

dachner) Nattereri, 121.

aa. Gill-opening of eyed side wanting, the gill-membrane being throughout adnate to

the shoulder-girdle
;
gill-opening of blind side an oblique slit just below posterior

angle of opercle, its length 4£ in head. Eyes small, close together, the upper

considerably in advance of lower, their diameter equal to the interorbital width ;

snout protruding over the mouth, proboscis fashion, making the anterior profile

a regular curve. Snout 2| in head. Scales small (larger than in A. nattereri), not

as rough as in Achirus, those on the bliud side of the head wanting anteriorly,

their place taken by cirri and fringes of moderate length ; lateral line distinct,

straight ; fin-rays scaly ; lower lip slightly fringed on eyed side, not on blind side.

Nostril as in Achirus, around foramen in front of interorbital space, not produced

into a tube. Dorsal beginning on the snout, the dorsal and anal slightly joined

to the caudal ; ventral fin beginning at the chin, in front of the isthmus, the tip

of the snout being iu contact with its first ray ; ventral of right side with ex-

tended base, wholly continuous with the anal ; left ventral lateral, normally

placed, its five rays opposite the 3d, 4th, and 5th rays of the right ventral ; no

pectoral fins. Body oblong, less deep than in Achirus. Color sand-color, with

faint traces of about 8 narrow cross-bauds ; body aud fins profusely and finely

Ynottled and speckled with darker. Head, 4i; depth, 2&. D. 60. A. 44. V. 5-5.

P. 0. Scales 70, about 28 in an oblique series above lateral line.

ASPHYXIATUS, 122.

121. ACHIROPSIS NATTERERI.

Solea (Achiropsis) nattereri Steindachner, Ichth. Beitrage, v, 110, 1876 (Rio Negro).

Habitat.—Eivers of Northern Brazil.

We know this species from Steindachner's description only.

122. ACHIROPSIS ASPHYXIATUS.

Achiropsis asjiluj.riatus Jordan, sp. nov. (Goyaz, Brazil).

Habitat.—Rivers of Brazil.

The type of this species is a female specimen in good condition, 4§

inches loug (11106 M. 0. Z.), from Goyaz, Brazil. It differs from all other

flounders in having but a single gill-opening. Possibly this character

is only accidental in the individual, and that a small gill-opening may
normally be present on both sides. It is certainly not present on the

eyed side in the typical example.
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Genus XLIV.—APIONICHTHYS.

Apionichthys Kaup, Wieginann's Archiv, 1858, 104 (dumerili).

Soleotalpa Giinther, Cat. Fish. Brit. Mus., iv, 489, 1862, (unicolor).

Type : Soleotalpa unicolor Giinther = Apionichthys dumerili Kaup.
Besides the species here mentioned, we find in the Zoological Kec-

ord a reference to Apionichthys bleeJceri Horst, Nederl. Tijdschr. Dierk.

Verh., iv, 30, 1878. It is decribed from a specimen from unknown local-

ity in the museum at Utrecht.

This genus is a near ally of Achiropsis, from which it is only to be

separated by the rudimentary character of the left ventral fin. Although
it bears some external resemblance to Symphurus, its affinities are with
Achirus. The species, if more than one really exists, have yet to be ex-

actly defined.
ANALYSIS OP SPECIES OF APIONICHTHYS.

a. Left ventral reduced to two minute rays; body ovate-lanceolate, slender, and thinner

than in Achiropsis, the eyes much smaller, reduced to mere points ; scales very small,

rougb, those on head enlarged a little and fringed ; upper eye in advance of lower,

almost in the middle of the length of the head
;
gill-openings small, about equal on

the two sides ; right ventral beginning at the chin, and extending along the abdomi-
nal ridge so that it is continuous with the anal (left ventral destroyed in specimen
examined) ; dorsal and aual slightly connected with caudal ; color brown, rather
pale, the body and tins profusely covered with round, dark spots of varying sizes

the largest as wide as from eye to eye. Head 4| ; depth 2£. * D. 78. A. 56. Scales

about 100 Unicolor, 123.

aa. [Left ventral wholly obsolete ; scales ctenoid, cycloid on blind side ; fin-rays

scaly; depth, 2f; head, 4J. D. 70 to 73. A. 52 to 54. V. 5-0. Lat. 1. 87 to 90. Color
clear brownish yellow. ] (Sieindachncr) Ottonis, 124

123. APIONICHTHYS UNICOLOR.

Apionichthys dumerili Kaup, Wiegmann's Archiv, 1858, 104. (No locality; no descrip-

tion.)

Soleotalpa unicolor Giinther, Cat. Fish. Brit. Mus., iv, 1862, 489. (West Indies.) (?)

Apionichthys unicolor Jordan, Proc. U. S. Nat. Mus., 1886, 603. (Name only.)

Apionichthys dumerili Bleeker, Nederl. Tydschr. voor Dierkunde, ii, 1865, 305. Stein-

dachner, Ichth. Beitr., viii, 1878, 48. (Surinam.)

Apionichthys nebulosus Peters, Berliner Monatsberichte, 1869, 709. (Surinam.)

Habitat.—Brazilian fauna.

We have examined a single specimen of this species (4677 M. C. Z.)

2£- inches long, from Obydos, in Brazil. It evidently corresponds to

the Apionichthys dumerili of Bleeker and Steindachner, and apparently

also to the Apionichthys nebulosus of Peters, although Peters failed to

find the rudimentary left ventral fin. This fin, in fact, is not present

in the specimen examined by us, it having been destroyed in attaching

the metallic tag.

Giinther's Soleotalpa unicolor may be the same, but the account of

the coloration does not accord with the specimen examined by us, nor

*D.76. A. 57. Scales 92. Color uniform brownish gray {Giinther). D. 72. A. 53.

Scales 95. Color brownish, mottled with darker spots {Steindachner).
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with the statements of other authors. Perhaps the plain coloration

may be due to age, or to the poor condition of the typical specimen.

Kaup's Apionichthys dumerili has not been described at all, but simply

mentioned as the type of the genus. As his species cannot be identi-

fied, its name should not be used.

124. APIONICHTHYS OTTONIS.

Apionichthys ottonis Steindachner, Ichth. Notizen, vii, 41, 1868 (Sicily).

Habitat.—Mediterranean Sea.

This species is unknown to us. Judging from the published descrip-

tions, it must be very close to Apionichthys unicolor, and ouly the different

locality would appear to indicate specific distinction.

Genus XLV.—BBACHIRTJS.

Brachirus Swaiuson, Nat. Hist. Class'n Fishes, 1839, ii, 303 (orientalis, zebra, commer-

soniana, etc.) (not Brachyrus Swainson, nor Brachyurus Fischer, both prior

names).

Synaptura Cantor, Catal. Malayan Fishes, 1850, 232 (commersoniana, zebra) (name a

substitute for Brachirus, preoccupied by Brachyurus, which is regarded as the

correct ortbograpby).

Solenoides Bleeker (fide Kaup).

?Euryglossa Kaup, Wiegmann's Archiv, 1858, 99 (orientalis).

? Eurypleura Kaup, 1. c. (substitute for Achiroides).

? Achiroides Bleeker, Verb. Bataav. Genootscb., xxiv, Pleuron., 6,1862 (melanorhyn-

chus).

? Anisochirus Giintber, Cat. Fish. Brit. Mus., iv, 1862, 486 (panoides).

Type : Pleuronectes zebra Bloch (as restricted by Swain., Proc. Ac.

Nat. Sci. Phila., 1883).

We have had opportunity to study but few of the numerous species

referred to this genus, and have no opinion as to the proper limitation

of the group. Possibly neither of the European species should be re-

ferred to it.

We retain the name Brachirus (i. <?., Brachychirus), notwithstanding the

priority of the name Brachyrus, which seems to have the same meaning.

If, however, this name of Swainson be rejected, that next in order of

date is Synaptura, which has now the advantage of general usage.

ANALYSIS OF THE SPECIES OF BRACHIRUS.

a. [Pectoral fins subequal; one of the nostrils of tbe blind side large, round, much
dilated ; deptb, 3 in lengtb, with caudal; head, 5; upper jaw overbauging

;
pecto-

rals both present, equal in length, their length equal to their distance from the

eye; color greenish brown, marbled with darker. D. 72; A. 58 to 60; P. 8.

(Kaup

)

Savignyi, 125.

aa. [Pectoral fins unequal, tbe right pectoral £ its distance from the eye ; nostril on

each side dilated, trumpet-like; lateral line straight ; ventral not inserted at chin;

body rather elongate, depth 3£ to 4. D. 72 to 76 ; A. 58 to 60. Color chestnut,

much spotted and variegated; tbree rows of pale ocelli bordered with dark along

side of body.] (Capello) Lusitanicus, 126.
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125. BRACH3RUS SAVIGNYI.

Synaptura savignyi Kaup, Wiegmann's Arcbiv, 1858, 97 (Naples). GUntber, iv, 480.

1862 (copied).

Habitat.—Mediterranean Sea.

We know nothing of this species, except what is contained in the

scanty description of Kaup. According to Professor Giglioli, none of

the Italian naturalists have seen this species.

126. BRACHIRUS LUSITANICUS.

Synaptura lusiianica Capello, Jorn. Ac. Sci. Lisb., v, 1868, 92, and vi, 1869, 153, tab.

9, f. 1 (Lisbon).

Habitat.—Coast of Portugal.

We have not examined this species, and know it from Capello's

description only.

Genus XLVI.—SYMPHUEUS.

Syrnphurus Rannesque, Indice all' Ittiologia Siciliana, 1810,52 {nigrescens).

Bibronia Cocco, Alcuni Pesci del mare di Messina, 1844. 15 (ligulata ; larval form).

Plagusia Cuvier, Regne Animal, ed. ii, 1828 (based on Plagusia of Brown ; name pre-

occupied in Crustaceans, Latreille, 1806).

Plagiusa Bonaparte, Catalogo Metodico, 1846, 51 {lactea; substitute for Plagusia

preoccupied).

Aphoristia Kaup, Wiegmann's Arcbiv, 1858, 106 (omata).

Glossichthys Gill, Cat. "Fish. E. Coast N. A., 51, 1861 (nometi nudum : plagiusa).

Ammopleurops Guntber, Cat. Fisb. Brit. Mus., iv, 1862, 490 (lacteus = nigrescens).

? Bascanius Scbiodte, "Naturhist. Tydsskr., v, 269, 1867" (tcedifer ; larval form).

Acedia Jordan, subgenus novum (nebulosus).

Type: Symphurus nigrescens Eafinesque.

We have adopted for this genus the name Symphurus instead of

Aphoristia, as the so-called Ammopleurops lacteus is a genuine member of

the latter genus, and as it seems to be evident that the latter species is

the original of the Symphurus nigrescens of Eafinesque.

The following is Eafinesque's description :

" III. Gen. Symphurus. Ala caudale acuta, e riunita all' ale dorsali,

ed anali, occhj alia sinistra. Osserv. Si dovranno ragguagliare in questo

genere due specie del genere Achirus di Lacepede, cioe gli A. Mlineatus,

e A. ornatus. " Sp. no. 41. Symphurus nigrescens. Nerastro senza fascie,

alluugato, una sola linea laterale da ogni lato."

This single lateral line assumed to distinguish Ammopleurops from

Aphoristia is not a real lateral line, but a depression along the median

line produced by the junction of the muscles.

The species of Symphurus are somewhat mini erous and very closely

allied. With the exception of the European Symphurus nigrescens, all

of them are American.

The development of the species is imperfectly known. According to

Giglioli, the larvae called Bibronia, may belong to this genus, and so

possibly may Delothyris and Charybdia.

S. Mis. 90 21
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The name Plagusia belongs properly to the present genus rather than

to the type of Plagusia bilineata, to which it has been restricted by

Kaup and Giinther. It is, however, preoccupied in crustaceans, and in

any case, both Plagusia and the substitute name Plagiusa are antedated

by the name Symphurus.

One of the American species referred to Symphurus, nebulosus, seems

to differ widely from the others and is probably the type of a distinct

genus, or subgenus, for which we have suggested the name Acedia.

This name is applied by the Cuban fishermen to Symphurus plagusia.

ANALYSIS OF SPECIES OF SYMPHURUS.

c. Scales ctenoid, not keeled. (Symphurus.)

i. Scales small, moderately ctenoid ; the number in a longitudinal series from 75

to 105.

c. Dorsal and anal fins chiefly black anteriorly and posteriorly, with paler edg-

ings ; body moderately elongate, the depth 3f in' length ; the head

4£. Scales rather small, not very rough, about 80 in a longitudinal

series. D. 90 ; A. 73 to 75. Color rather pale, plain or more or less

mottled with darker, but without cross-bars ; fins chiefly black with

paler edgings Nigeescens, 127.

cc. Dorsal and anal pale anteriorly, becoming more or less abruptly black pos-

teriorly.

d. [Caudal fin abruptly pale ; depth 4| in length; head, 5-£. D. 96 to 100; A
86 to 87. Scales, 88 to 90. Color, grayish, speckled with brown

;

dorsal and anal fins black on last tenth, the caudal abruptly pale

;

tips of fin-rays vermilion. ] ( Goode $• Bean) Marginatus, 128.

dd. Caudal tin black, as is a large part of the dorsal and anal ; the black either

continuous or in the form of large spots. Color, brownish, often

mottled, usually with more or less distinct darker cross-bands, and

with longitudinal streaks along the rows of scales, sometimes nearly

plain brown.

6. Scales quite small, 98 to 105.

/. Body decidedly elongate, the depth about 4f in length ; D. 97 ; A. 82

;

scales, 98 Elongatus, 129.

ff. Body less elongate, the depth 3& in length ; head, 5£ ; longitudinal streaks

very distinct ; D. 100 ; A. 80 ; scales about 105 Atricauda, 130.

ee. Scales somewhat larger, 75 to 85 ; body rather elongate, the depth 3^ to

3f in length ; the head 5J to 5|; D. 90 to 95 ; A. 75 to 80.

Plagusia, 131.

ccc. Dorsal and anal pale throughout, or more or less mottled or spotted with

darker; the caudal similarly colored, not distinctly black; body

not very elongate, the depth 3 to 3£ in length. (Probably all va-

rieties of S. plagiusa) Plagiusa, 132.

x. Body with dark cross-bands more or less distinct ; the fins mottled

or speckled; upper eye slightly in advance of lower.

y. Dorsal rays 8G to 95 ; anal rays 75 to 80 ; head 5 in length ; depth

::; ; scales 85 to 93 ; cross-bands more distinct than in related species.

Var. plagiusa, 132 (a).

yy. Dorsal rays 78 to 85 ; anal rays 70 to 72 ; head 5 in length ; depth

3£ ; scales 80 to 90 ; color light brown, with darker cross-bars, which

become obsolete with age Var. pusillus? 132 (b).
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xx. [Body uniform grayish, without cross-bands ; last part of dorsal

and anal with 3 or 4 oblong black blotches, each somewhat larger

than the eye ; upper eye directly above lower ; head, 5| in length

;

scales, 85 ; D. 92 ; A. 75. ] ( Goode # Bean)

Var. diomedeanus 132 (c).

bb. [Scales rather large, very rough-ctenoid, about 65-34 ; depth, 3f in length ; head,

4£; D. 90; A. 69 to 75; color clouded brown, somewhat blotched.]

( Goode $• Bean) Piger, 133.

aa. [Scales very small, ctenoid, each with a median keel, which is dark and promi-

nent; snout and jaws naked; fin-rays in increased number.] (Sub-

genus Acedia Jordan.)

h. Head, 5f; depth, 4f; D. 119; A. 107 ; scales, 120; grayish, every-

where mottled with brown. ] ( Goode <$ Bean) Nebulosus, 134.

127. SYMPHURUS NIGRESCENS.

Symphurus nigrescens Rafinesque, Indice all' Ittiologia Siciliana, 1810, 52 (Palermo).

Plagusia lactea Bonaparte, Fauna Ital. Pesci, about 1840.

Ammopleurops lacteus Giinther, iv, 490 (copied).

Plagusia picta Cocco (fide Giglioli).

Bibronia ligulata Cocco, "Alcuni Pesci del mare di Messina, 1844,390" (Messina)

(larva).

? Bascanius tcedifer Schiodte, Natur. Tydsskr., v, 209,1867 (free-swimming oceanic

larvae).

Habitat.—Mediterranean Sea.

We have examined three specimens of this rare species, obtained at

Palermo by Professor Doderlein. As already noticed, this is a genuine

member of the genus usually called Aphoristia, having no lateral line.

These three specimeus have the body nearly uniform in color. They
correspond to the Ammopleurops lacteus of European authors. A speci-

men in the museum at Cambridge from Naples is somewhat mottled

and represents the nominal species Ammopleurops pictus.

128. SYMPHURUS MARGINATUS.

Aphoristia mmginata Goode & Bean, Bull. Mus. Comp. Zool., sii, 153. (Off St. Vin-

cent, etc.)

Habitat.—West Indies.

This species is known only from the original types, taken in deep water

(94 to 324 fathoms) in the West Indies.

129. SYMPHURUS ELONGATUS.

Aphoristia omata var. elongata Giinther, Fishes Centr. Amer., 1869, 473. (Panama.

)

Aphoristia elongata Jordan &, Gilbert, Bull. U. S. Fish Comm., 1882, 111. (Panama.)

Habitat—Pacific coast of tropical America.

This species is not uncommon on the Pacific coast of Central America,
where it represents the closely related Symplmms plagusia. Its relations

with 8t)mphurus atricauda are still closer.
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130. SYMPHURUS ATRICAUDA.

Aphoristia atricauda Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 23 (San Diego).

Jordan & Gilbert, Synopsis Fish. N. A., 1882, 842. Jordan & Gilbert, Proc.

U. S. Nat. Mus., 1882, 380. (San Jose", Lower California.) Jordan, Proc. U. S.

Nat. Mus., 1886, 54.

Habitat.—Lower California, north to San Diego.

This species is common in the bay of San Diego, in which locality the

numerous specimens before us were taken. A small specimen 1£ inches

long, with light spots on the colored side and a pale ocellation on the

black of the tail, taken by Mr. L. Belding near Cape San Lucas, prob-

ably belongs to the same species.

JSymphurus atricauda is very close to 8. elongatus, and both might well

be regarded as geographical varieties of 8. plagusia.

131. SYMPHURUS PLAGUSIA.

(Acedia.)

Plagusia Brown, Jamaica, 415, No. 1. (Jamaica.)

Pleuronectes plagusia Blocb & Schneider, Syst. Ichth., 1801, 1(52 (after Brown).

Acliirus ornatus Lac6pede, Hist. Nat. Poiss., iv, 659, 1803 (on a specimen " presented by

Holland to France ")•

Plagusia ornata Cuvier, Regne Animal, ed. ii.

Aphoristia ornata Kaup, Wiegmann's Archiv, 1858, 106. Giinther, iv, 490 (San Do-

mingo, Jamaica). Poey, Synopsis, 1868, 409. Poey, Enumeratio, 1875, 140

(Havana). Kner, Novara Fische, iii, 292. (D. 90 ; A. 75 ; depth 3£ in length

;

Rio Janeiro.)

Plagusia tessellata Quoy & Gaimard, Voyage Uranie, Zoologie, 240, 1824 (Rio Janeiro).

Plagusiairasiliensis Agassiz, Spix Pise. Brasil., 1827, p. 89, tab. 50. (Brazil.)

Aphoristiaplagiusa Jordan, Proc. U. S. Nat. Mus., 1886, 53. (Havana.) (Not& plagiusa

of this paper.

)

Habitat.—West Indian fauna (south to Eio Janeiro).

The numerous specimens of this species examined by us are from Ha-

vana, Pernambuco, Santos, Eio Janeiro, Curuca, and Victoria.

The synonymy of this species is somewhat doubtful. The original

type of Pleuronectes plagiusa was sent to Linnaeus by Dr. Garden, of

Charleston. It would therefore appear probable that this specimen

represented the species of this genus which is found on the Carolina

coast. But this typical specimen is still preserved in the rooms of the

LinnaBan Society in London, where it has been examined by Goode
and Bean.

From their notes (Proc. U. S. Nat. Mus., 1885, 196) we quote: " The
type of this species may have come from Africa or India. There is con-

siderable doubt as to its origin. (See Garden's Correspondence with

Linn6", page 314.) D. ca 92, A. ca 80. Scales 77. The species is more

elongate than our specimens of Aphoristia plagiusa, so called, the depth

being contained in the total length without caudal 4$ times and the

head 6 times."

As, however, no species of this genus are yet known from Africa or

India, it is rather probable that Garden's fish actually came from
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Charleston. The greater slenderness of the original type is perhaps

clue to distortion, and the smaller number than usual of the scales does

not afford a marked distinction.

On account of the fact that the West Indian species as a rule is a

little slenderer than the northern one and has a little larger scales,

Dr. Jordan has elsewhere adopted for the former the Linnaean name,

but, on the whole, it seems more probable that the original plagiusa was
the northern fish.

The name ornatus is also doubtful in its proper application. The only

thing distinctive in the description of Lacepede is that the typical speci-

men was " given by Holland to France." Many of the species in this

Dutch collection seem to have come from Surinam, and this is probably

no exception. But Lacepede's description might apply as well to any

other species of Symphurus as to this.

Tbe name Pleuronectes plagusia, given by Schneider to the species de-

scribed by Brown, seems to admit of no doubt, as this is the only one of

the group yet known from Jamaica. If, therefore, the name plagiusa

be used for the northern species, or dropped altogether as not identi-

fied, the present species will stand as Symphurus plagusia.

We have compared numerous specimens from Rio Janeiro (represent-

ing the nominal species tessellatus or brasiliensis) with others (plagusia

= ornata) from Havana. There is certainly no permanent difference.

The Brazilian specimens are a little more slender on an average, but

there are numerous exceptions, and all variations in color are found in

both.

132. SYMPHURUS PLAGIUSA.

(Tongue-fish.)

a. Var. plagiusa.

Pleuronectes plagiusa LiunaeUs, Syst. Nat., ed. xii, 1766, 455 (on a specimen from Dr.

Garden, probably from Charleston, bnt the locality not quite certain ; asd of

various copyists).

Glossichlhys plagiusa Gill, Cat. Fish. E. Coast N.Am., 1861,51 (name only).

Flagusia plagiusa Gill, Cat. Fish. East Coast N. Am., 1872-'3, 794 (name only).

Aphoristia plagiusa Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 368 (Beaufort).

Jordan, op. cit., 1880, 22 (St. John's River). Jordan & Gilbert, op. cit.,

1882, 305 (Pensacola) ; 1882, 618 (Charleston). Jordan & Gilbert, Synopsis

Fish. N. A., 1882, 842. Jordan, Proc. U. S. Nat. Mus., 1884, 144 (Key West).

Plagusia fasciata Holbrook, MSS. DeKay,Ne\v York Fauna, Fishes, 1842, 304 (Charles-

ton).

Aphoristia fasciata Jordan, Proc. U. S. Nat. Mus., 1886, 53.

I). Var. pusillus.

Aphoristia pusilla Goode & Bean, Proc. U. S. N. Mus., 1885, 590 (Gulf Stream; lat. 40°).

c. Var. diomedeanus.

Aphoristia diomedeana Proc. U. S. Nat. Mus., 1835, 589 (Gulf of Mexico; 24 fathoms).

Habitat.—South Atlantic and Gulf coasts of the United States.
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This species is very common oil the sandy shores of our South Atlantic

and Gulf States. Our numerous specimens are from Beaufort, Charles-

ton, Pensacola, and Key West.
• The reasons for continuing to regard this species as the original

Pleuronectesplagiusa of Linnaeus, are given under the head of Symphurus

plagusia.

If however, the name plagiusa be referred to the West Indian form

or dropped as unidentifiable, the name fasciatus would then hold for

this species.

The characters distinguishing elongatus, atrioauda, plagusia, plagiusa,

pusillus, and diomedeanus are of slight value, and doubtless all will

ultimately prove to be varieties of a single one, the coloration of the fins

being more marked in southern specimens.

A specimen nearly six inches long collected at Beaufort, N. C, by

Prof. O. P. Jenkins seems referable to pusillus rather than to the typi-

cal plagiusa. It is highly mottled in coloration, the body and fins being

profusely speckled and blotched with' blackish besides 9 or 10 rather

distinct cross-bands. D. 85, A. 72. Scales about 80. Depth 3J in

length.

Another large specimen 7 inches long from the Florida Keys is in the

museum at Cambridge. This has : D. 82, A. 72, lat. 1. 70. Depth 3 in

length. Color brown almost plain, except that the fins are mottled,

especially posteriorly; candal fin not black.

If these two specimens are really typical of Symplmrus pusillus, it

probably cannot be separated as a species from 8. plagiusa.

The form called diomedeanus is known to us from the description

only. It is certainly very similar to S. plagiusa. Perhaps it is identical

with our Key West specimens of the latter. These are very pale, and

nearly plain gray, as would be expected in fishes taken from the coral

sands.

133. SYMPHURUS PIGER.

Jplwristia pigra Goode & Bean, Bull. Mus. Comp. Zool., xiii, 5, 1886, 154 (St. Kitts,

Key West, Cedar Keys, in about 250 fathoms).

Habitat.—West Indies and Gulf of Mexico, in deep water.

This species is known to us from the original description. It is evi-

dently a better defined species than are most of the others.

134. SYMPHURUS NEBULOSUS.

Aplioristianebulosa Goode & Bean, Bull. Mus. Comp. Zool., xix, 1883, 192 (Gulf Stream,

off the coast of Carolina).

Acedia nebulosa Jordan, MSS.

Habitat.—Gulf Stream.

This species is known from the original account only. The descrip-

tion would indicate a species considerably unlike those forming the rest
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of the genus. If its scales are really keeled it may form the type of a
distinct genus. The increased number of fin-rays also indicates a
probability that the number of vertebrae will be found to be similarly

increased. For the subgenus of which this is the type, we have sug-

gested the name of Acedia.

LARVAL FORMS.

(BlBRONIJE.)

The very young of all the Pleuronectidce so far as known are trans-

parent and with the eyes symmetrical. At a length of from one-fourth

of an inch to an inch the eye of one side moves by degrees to the other

side, where it becomes the upper eye. The question has been much
discussed as to how this change comes about—whether by a twisting

of the head so that the eye moves over the line of the profile, whether
by passing from side to side beneath the frontal bone, or by passing
between the frontal bone and the bases of the dorsal rays, or whether
by each of these methods in different genera. The present writers have
had no opportunity to make any observations on this point, the state-

ments which follow being entirely drawn from others, chiefly from the
papers of Dr. Luigi Facciola.*

According to Prof. Japetus Steenstrup,t who has examined some
" plagusiiform" specimens (Symphurus?) about 25 millimeters in length,

the eye, by a combined movement of rotation and translation, goes from
its original position to the other side by passing under the frontal bone.

In other flounders examined by Prof. Alexander Agassiz the eye
is said to have crossed from side to side above the frontal bone, pene-
trating the space between this bone and the dorsal fin by sinking into

the tissues of the head. In the species examined by Dr. Facciola the

eye was found to pass between the frontal bone and the dorsal rays,

but without penetrating any tissues. During the passage of the eye
the first dorsal ray formed a projection detached from the cranium, and
in the notch between this and the head the eye has passed from one side

to the other.

It has not been easy to determine with certainty the species to which
these larval forms belong. The first of these which were known were
described by Cocco as distinct genera, allied to the flounders, but dis-

tinguished from them by the symmetrical arrangement of the eyes.

For the group thus defined Bonaparte has proposed the family name
of Bibronidi (Bibroniidcc), and this name has been adopted by some of
the Italian ichthyologists.

* " Sulla StatoGiovanile del Iihomboidichthys mancus," Facciola, Natnralista Siciliano,

vi, 1887, and " Su di Alcuiii Rari Pleuronettidi del inare di Messina, " Nat. Sicil., iv,

1885.

t "Om Skjsebheden hos Flynderne og navnlig oin Vandringen af det ovre Oie fra
Blindsiden til Ojesiden tvers igjennem Hovedet," 1864. *
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Lately the relations of these forms have been made the subject of

careful study by Dr. Carlo Emery, Dr. Luigi Facciola, and others of

the Italian naturalists, and no doubt remains that the "Bibroniidce " are

larval flounders and soles.

For the sake of completeness, we give the following analysis of the

nominal genera and the synonymy of the species

:

ANALYSIS OF THE NOMINAL GENERA OF BIBRONIiE OR LARVAL FLOUNDERS AND SOLES.

a. Eyes wholly sinistral ; mouth toothless, shaped as in the soles; upper jaw hook-

shaped ; head very small ; caudal fin suhsessile, free from the dorsal and

anal; scales small, caducous, cycloid; eyes small; pectoral fins both

present, the right pectoral small ; ventral fins both present, free from anal

;

dorsal fin of long, simple rays, their tips much exserted ; body moderately

elongate ; the depth 3 in length ; dorsal rays 100 ; anal rays 80. P. 12-4.

Delothyris, A.

aa. Eyes partly sinistral, the one on the left side, the other on the vertex (in the

act of transition) ; form pleuronectoid Coccolus, B.

aaa. Eyes, one on either side of the head ; strictly symmetrical (or with the right eye

somewhat higher than the other), and with a notch before it, between the

cranium and the dorsal fin.

o. Vertical fins scarcely or not confluent ; left ventral largest, on abdominal ridge,

e. Body excessively compressed, broadly ovate, its depth If in its length; both

profiles very convex ; the snout not forming an angle ; no scales; none of

the dorsal rays prolonged ; ventral fin single (Facciola)
;
pectoral fins short,

rounded, with fleshy base and fringe-like rays ; D. 85 ; A. 65. Jaws equal,

with small, acute teeth Peloria, C.

cc. Body more elongate; scales present or absent; pectorals adipose, with fringe-

like rays.

d. Ventral fin single ; first four rays of the dorsal well separated and with

much exserted tips; dorsal and anal slightly joined to caudal; depth about

4£ in length ;* D. 4, 106 ; A. 100. (Emery) ? Charybdia, D.

dd. Ventral fins both present, the left ventral with more prolonged base

;

dorsal with only the first ray (if any) prolonged; dorsal and anal free from

caudal ; depth 2£ to 2 in length ( Facciola) Charybdia, D.

ob. Vertical fins fully confluent ; form lanceolate.

e. Body linguiform, the depth 6 in length; no teeth; snout obtuse; eyes

minute; ventral fins two; four or five of the dorsal rays produced; pec-

torals pedunculate. D. 90; A. 80 Bibronia, E.

ee. Body plagusiiform
;
perfectly transparent Bascanius, F.

Synonymy of genera of larval Pleuronectidw or Bibronkc.

Bibronia Cocco, "Intorno ad alcuni Pesci del mare di Messina. Lettera al Sig.

Augusto Krohn da Livonia. In Giornale del Gabinetto & Lettere di Mes-

sina. Aun. iii, torn, v, fasc. xxv. Genuaio e febbraio 1844, pag. 21-30, tav.

2" (fide Facciola) (ligulata).

Peloria Cocco, 1. c. (hceckeli).

Coccolus (Bonaparte) Cocco, 1. c. (anneclens).

Bascanius Sckiodte, Naturhist. Tidsskr., v, 209, 1867 (tcedifer).

Thyris Goode, Proc. U. S. Nat. Mus., 1880, 344 (jpellucidus ; name preoccupied).

Delothyris Goode, Proc. U. S. Nat. Mus., 1883, 110 (pellucidus).

Charybdia Facciola, Naturalista Siciliano, iv, 265, 1885 (riippelli).
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Synonymy of specie* of Bibronice.

1. DELOTHYRIS PELLUCIDUS.

Thyris pellucidus Goode, Proc. U. S. Nat. Mus., 1880, 337, 344, 475. (Gulf Stream, off

Rhode Island). Jordan & Gilbert, Synopsis Fish. N. A.
:
1882, 840 (copied).

Deloihyris pellucidus Goode, Proc. U. S.Nat. Mus., 1883, 110.

This fish is unquestionably a larval form, but probably the adult is

not yet known. In some respects it resembles Monolene, in others it

seems allied to the Cynoglossince. The type was nearly three inches in

length.

2. COCCOLUS ANNECTENS.

Coccolus annectens (Bonaparte) Cocco, I.e., 1844 (Messina).

This species has not yet been described in detail, but from the form

of the body it would seem to resemble most closely the young of Plato-

phrys podas.

3. PELORIA H<ffiCKELI.

Peloria hceckeli Cocco, 1. c, 1844 (Messina). Emery, Contribnzioue all' Ittiologia,

405 (Naples). Facciola, Nat. Sicil., 1885, 5.

The specimens of this species described by Facciola are 20 to 36 mm

in length. According to Facciola,* it can be confounded with no known
species of Pleurouectoid. Dr. Emery has maintained that it is the

young of Platophrys podas, and his figure and description seem to ren-

der this determination almost certain.

4. CHARYBDIA. (Species.)

Peloria riippelli Emery, Contribuzione all' Ittiologia (Naples).

The description given by Dr. Emery of P. rilppelli diverges so widely

from that given by Dr. Facciola, that the identity of the two may be

questioned. If, as is possible, the pectorals in the achirous forms dis-

appear with age, this species may belong to the Cynoglossince. More
likely, it is a relative of Arnoglossus, or of Monolene.

5. CHARYBDIA RUPPELLI.

Peloria riippelli Cocco, 1. c, 1844 (Messina).

Charybdia riippelli Facciola, Nat. Sicil., 1885, 5 (Messina).

This is probably the young of some species as yet unknown in the

adult condition. Some of its characters suggest Arnoglossus ventralis.

According to Facciola, the body is naked ; the form oval; the mouth
as long as the eye ; right eye higher than left ; first dorsal ray only

prolonged ; no scales ; left ventral with its base longer than the right

;

length 30 to 40 mm
. D. 113, A. 91.

*"Non e adubitarsi chequesti Pleuronettidi son giovani di altro specie piu grandi.

Diro soltanto cbe la Peloria hceclceli non puo confondersi con nessun Pleuronettide

conosciuto." (Facciola.)
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G. CHARYBDIA RHOMBOIDICHTHYS.

Charyhdia rhomboidichthys Facciola, Nat. Sicil., 1885, 6 (Messina).

Form, oval ; the two outlines similar; snout, obtuse, somewhat prom-

inent; teeth, insensible; eye, 4£ in head, the right a little above the

left; none of the dorsal rays prolonged; scales, cycloid, thin; lateral

line without arch; length 40 mm
. D. 99, A. 74, V. 0.

This form seems to be allied to Syacium and Arnoglossus.

7. BIBRONIA LIGULATA.

Bibronia Ugulata Cocco, I.e., 1844 (Messina). Facciola, Nat. Sicil., 1885,4 (Messina).

This form is known from specimens one-third of an inch in length. If

we suppose that in Symphurus the pectoral fins become atrophied with

age, this may well be the larva of Symphurus nigrescens.

8. BASCANIUS T-S3DIFER.

Bascanins tcedifer Schiodte, "Naturhist. Tydsskrift, v, 269, 1867" (Oceanic).

We have not seen the original description of this form, but from the

references made to it by other authors it would appear to be a larval

Symphurus.

RECAPITULATION.

The following is the Mst of the genera and species of flounders now
recognized by us as occurring in the waters of North America and

Europe

:

The general distribution of each may be indicated by the following

letters

:

E. Europe (North of Spain).

M. Mediterranean Sea.

B. Bassalian or deep-sea fauna of the Atlantic.

G. Greenland fauna.

N. East coast of United States; Cape Cod to Cape Hatteras.

S. South Atlantic and Gulf coasi

.

W. West India fauna.

R. Brazilian fauna (Rio).

T. Patagonian fauna (Terra del Fuego).

P. Panama fauna.

V. Chilian fauna (Valparaiso).

C. Californian fauna.

A. Alaskan fauna.

Subfamily I.-HIPPOGLOSSINJE,

1. Atheresthes (Jordan & Gilbert).

1. Atheresthes stomias (Jordan & Gilbert). A.

2. Platysomatichthys Bleeker.

2. Platysomatichthys hippoglossoides (Walbauui). G.

3. Hippoglossus Cuvier.

3. Eippoglossus hippoglossus (Linmeus). E. G. A.
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4. Lyopsetta Jordan & Goss.

4. Lyopsetta exilis (Jordan & Gilbert). A.

5. Eopsetta Jordan & Goss.

5. Eopsettajordani (Lockingto.n). C.

6. Hippoglossoides Gottsche.

6. Hippoglossoides platessoides (Fabricins). E.G.

G (6). var. limandoides Blocb. E.G.

7. Hippoglossoides elassodon Jordan & Gilbert. A.

7. Psettiohthys Girard.

8. Psettichthys melanostictus Girard. C. A.

8. Hippoglossina Steindachner.

9. Hippoglossina macrops Steindachner. P.

10. Hippoglossina microps Giinther. V.

9. Xystreurys Jordan and Gilbert.

11. Xystreurys liolepis Jordan & Gilbert. C.

10. Paralichthys Girard.

12. Paralichthys californicus (Ayres). C.

13. Paraliehthys hrasiliensis (Eanzani). R. W.
14. Paralichthys adspersus (Steindachner). P. V. (Possibly to be called P.

lingi.)*

15. Paralichthys dentatus (Linnaeus). N. S.

16. Paralichthys lethostigma Jordan & Gilbert. N. S.

17. Paralichthys squamilentus Jordan & Gilbert. S.

18. Paralichthys albigutta Jordan & Gilbert. S.

19. Paralichthys palagonicus Jordan. T.

20. Paralichthys oblongus Mitchill. N.

11. Ancylopsetta Gill.

21. Ancylopsetta quadrocellata Gill. S.

22. Ancylopsetta dilecta (Goode & Bean). B.

Subfamily II -PLEURONECTLNJE.

12. Phrynorhombus Giintber.

23. Phrynorhombus regius Bonnaterre. M. E.

13. Zeugopterus Gottsche.

24. Zeugopterus punctatus (Bloch). E.

14. Lepidorhombus Giintber.

25. Lepidorhombus whiff-iagonis (Walbanm). E.

26. Lepidorhombus norvegicus (Giintber). E. (Doubtful species.)

15. Citharus Bleeker.

27. Citharus UnguatuJa (Linnams). M.

16. Pleuronectes (Linnaeus) Fleming.

§ Pleuronectes.

28. Pleuronectes maximus Linnreus. E. M.
28 (b). var ma'oticus (Pallas). M.

§ Bothus Rafinesque.

29. Pleuronectes rhombus Linnaeus. E. M.

30. Pleuronectes maculatus Mitchill. N.

* Hippoglossus Mngi is known from a drawing only, executed by unscientific bands.

In all respects but one this drawing agrees well with /'. adspersus. The first 18 of

the 66 rays of the dorsal are represented as lower than the others, apparently forming

a distinct portion. Depth 2 in length. Anal rays 51.
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17. Arnoglossus Bleeker.

$ Arnoglossus.

31. Arnoglossus lophotes Giinther. M. (Doubtful species; perhaps identical

with J. grohmanni—perhaps with Bothtts imperialis Rafinesque.)

32. Arnoglossus grohmanni (Bonaparte). M.

33. Arnoglossus conspersus (Canestriui). M. (Doubtful species; probably

same as the next.)

34. Arnoglossus laterna (Walbaum). M. E.

§

3f>. Arnoglossus 1 Jimhriatus (Goode & Beau). B. (Probably type of a distiuet

genus.

)

3G. Arnoglossus ? ventralis (Goode & Bean). B. (Perhaps type of a distinct

genus.)

18. Flatophrys Swainson.

37. Plalophrys podas (Delaroche). M.

3d. Platophrys spinosus (Poey). W. (Doubtful species.)

39. Platophrys consfellatus Jordan. V.

40. Platophrys ocellatus (Agassiz). S. W. R.

41. Platophrys macalifer (Poey). W. (Synonymy doubtful.)

42. Platophrys elllpticus (Poey). W. (Doubtful species.)

43. Platophrys lunatus (Linnaeus). W. R.

44. Platophnjx leopardinus (Giinther). P.

19. Syaciurn Ranzani.

45. Syaciurn comutum (Giinther). R.

40. Syaciurn •papillosum (Linnaeus). S. W. R.

47. Syaciurn micruruin (Ranzani). S. W. R.

48. Syaciurn latifrons (Jordan &. Gilbert). P.

49. Syaciurn ovale (Giiutber). P.

20. Azevia Jordan. .

50. Azevia panamensis Steindachner. P.

21. Citharichthys Bleeker.

§ Orthopsetta Gill.

51. Citharichthys sordidus (Girard). C.

52. Citharichthys siigmosus Jordan & Gilbert. C. (Doubtful species.)

§ Citharichthys.

53. Citharichthys dinoceros Goode & Bean. P>.

54. Citharichthys arctifrons Goode. B.

55. Cithariclithys unicornis Goode. B.

\ 56. Citharichthys man-ops Dresel. S.

57. Citharichthys uhleri Jordan. W.
58. Citharichthys spilopterus Giinther. S.W.P. R.

59. Citharichthys sumichrasti Jordan. P.

59(&). * Citharichthys microstomus Gill. S.

22. Etropus Jordan & Gilbert.

60. Etropus ectenes Jordan. V.

61. Etropus rimosus* Goode & Beau. S.

62. Etropus crossotus Jordan & Gilbert. S. W. P. R.

•We are probably iu error in regarding Etropus rimosus as identical with Citliar-

ichthys microstomus. The latter has a larger mouth, the maxillary 2f in head, instead

of nearly 4 as in the former.
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23. Thysanopsetta Giiuther.

63. Thysanopsetta naresi Giinther. T.

24. Monolene Goode. (Genus of uncertain relationships. 1

64. Monolene sessilicauda Goode. B.

65. Monolene atrimana Goode & Bean. B.

Subfamily m.-ONCOPTERINJE.

25. Oncopterus Steindachner.

66. Oncopterus darwini Steindacnner. T.

Subfamily IV.-PLATESSINJE.

26. Pleuronichthys Girard.

67. Pleuronichthys decurrens Jordan & Gilbert. C. A.

68. Pleuronichthys verticalis Jordan & Gilbert. C. A.

69. Pleuronichthys canosus Girard. C. A.

27. Hypsopsetta Gill.

70. Hypsopsetta gutiulaia (Girard). C.

28. Parophrys Girard.

71. Parophrys vetulus Girard. C. A.

29. Inopsetta Jordan & Goss.

72. Inopsetta ischyra (Jordan & Gilbert). A.

30. Isopsetta Lockiugton.

73. Isopsetta isolepis (Lockington). A. C.

31. Lepidopsetta Gill.

74. Lepidopsetta bilineata (A.yres). C.

74 (6). umbrosa (Girard). A.

32. Limanda Gottsehe.

75. Limanda ferruginea (Storer). G.

76. Limanda limanda (Linnajus). E.

77. Limanda aspera (Pallas). A.

78. Limanda beani Goode. 1!.

33. Pseudopleuronectes Bleeker.

79. Pseudopleuronectes americanus (Walbauin). N.

80. Pseudopl euronertes pinnifasciatus (Kner). A. (Generic relations uncer

tain.)

34. Platessa Cuvier.

§ Platessa.

81. Platessa platessa (Linnaeus). E. M.

81 (&). pseudoflesus (Gottsehe). E.

SZ. Platessa quadrituberculata (Pallas). A.

§ Flesus Moreau.

83. Platessa flesus Linnaais. E. M.

83 (&). glabra (Rathke). M.

35. Liopsetta Gill.

84. Liopsetta dvinensis (Lilljeborg). E. (Doubtful species, probably identi-

cal with L. glacialis.)

85. Liopsetta pulnami (Gill). N. (Probably identical with the next.)

86. Liopsetta glacialis (Pallas). A.

36. Platichthys Girard.

87. Platichthys stellatus (Pallas). A. C.
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37. Microstomus Gottscbe. (To be called Cynicoglossus if Microstomus be deemed

preoccupied.)

88. Microstomus kitt (Walbaum). E.

89. Microstomus pacificus (Lockington). A.

38. Glyptocephalus Gottscbe.

90. Glyptocephalus cynoylossus (Linnaeus). E.G.

91. Glyptocephalus zachirus (Lockington). A.

Subfamily V,-SOLEXNJE
39. Solea Quensel.

$ Solea.

92. Solea solea (Linnaeus). E. M.

93. Solea capellonis (Steindacbner). M. (Doubtful species.)

94. Solea brasiliensis (Cuvier). R. (Species unknown to recent writers.)

§ Peyusa Giintber.

95. Solea hleini (Risso). M.

96. Solea aurantiaea ("Giintber). E. (Doubtful species.)

97. Solea lascaris (Risso). M. (Synonymy doubtful; perbaps to be called

*S. seriba.)

98. Solea theophila (Risso). M. (Synonymy somewbat doubtful.)

99. Solea variolosa (Kner). R.

40. Monochirus Rafinesque.

*i Quenselia Jordan.

100. Monochirus ocellatus (Linnaeus). M.

§ Microchirus Bonaparte.

101. Monochirus luteus (Risso). M.

102. Monochirus variegatus (Donovan). M. E.

103. Monochirus minutus (Parnell). M. (Doubtful species.)

v* Monochirus.

104. Monochirus hispidus Rafinesque.

41. Achirus Lac6pede.
*j Baiostoma Bean.

105. Achirus achirus (LiunsBUs). W. R. (Possibly to be called A. yronovii.)

106. Achirus inscriptus (Gosse). W. S.

107. Achirus Munzingeri (Steindachner). P. V.

108. Achirus mentalis (Giintber). R.

109. Achirus lineatus (Linnaeus). S. W. R.

109 (b). braehialis (Bean). S.

109 (c). comifer (Jordan & Gilbert). S.

110. Achirus mazatlanus (Steindacbner). P.

111. Achirus fonsecensis (Giintber). P.

112. Achirus punctifer (Castelnau). R.

11'.5. Achirus scutum (Giinther). P.

114. Achirus garmani (Jordan). R.

§ Achirus.

115. Achirus fimbriatus (Giintber). P.

116. Achirus fasciatus (Lace"pede). N. S.

117. Achirus panamensis (Steindacbner). P.

118. Achirus jenynsi (Giintber). R.

118 (b). Jchirus lorentzi (Weyenbergb). R. (Species unknown to us.)
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42. G-ymnachirus Kaup.

l\0. Gymnachirus fasciaius (Giintker). R.

120. Gymnachirus nudus (Kaup). R.

43. Achiropsis Steiudacbner.

121. Achiropsis nattereri (Steiudacbner). R.

122. Achiropsis asphyxiatus (Jordan'). R.

44. Apionichthys Kaup.

123. Apionichthys unicolor (Giinther). W. R. (Synonymy a little uncertain.)

124. Apionichthys ottonis (Steindacliner). M. (Doubtful species.)

45. Brachirus Swainson. (To be called Synaptura if Brachirus be regarded as preoc

cupied.)

125. Brachirus savignyi (Kaup). M.

126. Brachirus lusitanicus (Capello). M. (Species unknown to us.)

Subfamily VT -CYNOGLOSSINJE.

46. Symplmrus Rafinesque.

§ Symphurus.

127. Symphurus nigrescens (Rafinesque). M.

128. Symphurus marginatus (Goode & Bean). W.
129. Symphurus elongatus (Giintber). P.

130. Symphurus atricauda (Jordan & Gilbert). C.

131. Symphurus plagusia (Bloch & Schneider). W. R.
132. Symphurus plagiusa (Linmeus). S.

132(h). pusiUus (Goode & Beau). S.

132 (c). diomedeanus (Goode & Bean). S.

133. Symphurus piger (Goode & Beau). W.

\\ Acedia Jordan. (Probably a distinct genus.)

1*5 i. Symphurus neoulosus (Goode & Bean). W.

LARVAL FORMS. (Bilronice.)

A. Delothyris Goode.

1. Delothyris pellucidus (Goode). B.

B. Coccolus Bonaparte.

2. Coccolus annectens (Bonaparte). M.

C. Peloria Cocco.

3. Peloria hceekeli (Cocco). M.

D. Charybdia Facciola.

4. Charyhdia sp. (Emery). M.
.">. Charybdia ruppclli (Cocco). M.
I). Charyhdia rhomhoidichthys (Facciola). M.

E. BlBRONIA COCCO.

7. Bibronia ligulata (Cocco). M.

F. Bascanius Schiodte.

y. Bascanius tadiftr (Schiodteb B,

Indiana University,

Bloomington,, Ind., July 10, L887.
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grobmanni 3, 35, 37, 108

imperialis 37

laterna 3, 35, 36, 37, 1 08

lopbotes 35,36,37,108

megastoma 28

soleiformis 35

veu tralis 36, 38, 105, 108

Aseraggodes 84

Atberestbes 4,6, 11, 12, 106

stomias 2,12,50, 106

Auclienipterus 74

Auchenopterus 74

Azevia 4, 8, 35, 38, 47, 48, 10S

panamensis 3, 47, 48, 108

Baeostoma 84
bracbiaie 88

reticnlatum 87

Baiostoma 5, 84, 85, 110

bracbialis 88

Balistes carolinensis 33

Bascanius 1, 5, 97, 104, 1 11

ttedifer 99, 106, 111

Bibronia 1,5, 97, 104, 111

• • ligulata no, 106,111

Bibronia' 103, 104, 105, 111

Bibroniidae. 1, 103, 104

Bothus 4, 30,31.32,38,107
imperiaUs 36, 37, 108

maculatus 34

podas 38,41
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Page.

Bothus rhojiiboides 41

runiolo 34

tappa 37

Brachirus 5,11,74,96,111

lusitanicus 96, 97, 111

savignyi 96,97,111

zebra 3

Bracbychiras 96

Bracbyprosopon 73, 74

Bracbyrus 74, 96

Bracbyurus 96

Buglossus - - 82

Cestracion 74

Cestrreus 74

Cestreus 74

Chsenopsetta 19

dentata 23

oblonga 25

ocellaris 22

Charybdia 1,5,97,104,105,111

rbomboidicbtbys 106, 111

riippelli 105, 111

Citharichthys .... 4, 8, 35, 44, 47, 48, 50, 53, 54, 55, 10S

EBthalion 46

arainaca 45

arctifrons 3,49,51,108

cayennensis 48, 52

dinoceros 49, 51, 108

guatemalensis 52

latifrons 47

niacrops 3, 49, 51, 108

microstonms 54, 108

ocellatus 46

ovalis 47

paetulus 46

j>anauiensis 47, 48

sordidus 3, 48, 50, 51, 108

spilopterus . . .3, 43, 48, 50, 52, 54, 108

stigma?us 49, 50, 51, 108

sumiehrasti 50, 52, 108

uhleri 49,51,108

unicornis 49, 51, 108

ventralis 38

Citharus 4,8,29,31,32,107

linguatula 29,107

platessoides 16

Coccolus 1,38,39,104,111

annectena 38,41,42,105,111

Congromuiwna 74

Creninobates 74

Cynicoglossus 5, 73, 74, 110

microeephalus 74

paeiflcus 75

Cynoglossa 73, 74

microcepbala 74 , 75

Cynoglossimp 1, 2, 3, 5, 6, 11, 105, 111

Cynoglnssimi 76

Cynoglossus 73

Cynoscion 74

Delotbyris 1, 5, 97, 104, 111

pellucidns 105,111

Drepanopsotta 15

platessoides 16

Engyprosopon 39

Eopsetta 4.7,15,107

Page.

Eopsetta jordani 2, 15, 107

Etropus 4, 9, 53, 54, 55, 108

crossotas 3,43,53,54,55,108

ectenes 53, 108

microstomus 3, 53, 54, 55

rimosus 54, 108

Euclialarodus 67, 70

putnami 69,71

Euryglossa 96

Eurypleura 96

Flesus 5,31,66,67,109

vulgaris 69

Glossicbtbys 97

plagiusa 101

Glyptocephalus 10,31,73,74,76,110

acadianus 77

cynoglossus 3, 76, 110

elongatus 77

paeiflcus 75

saxieola 76

zachirus 3, 76, 77, 110

Grammichtbys S4

lineatus 91

Gymnacliirus 5, 11, 93, 111

fasciatus 93, 1 11

nudus 93, 111

Hemirliombus 35, 38, 44

asthalion 46, 47

aramaca 46, 47

fimbriatus 38

fuscus 52

guineensis 44

ocellatus 46, 47

ovalis 47

pa;tulus 46

sole»formis 45

Heterodon 74

Heterodontus 74

Heteroprosopon 57

coruutus 57

Heterosomata 1

Hippoglossina 4, 7, 18, 107

niacrops 18, 107

microps 18, 107

punctatissima 19

Hippoglossin* 2, 4, 5, 6, 11, 106

Hippoglossoides 4, 6, 7, 14, 15, 17, IS, 19, 61, 107

dentatus 16

elassodon 6,16,17,107

exilis 14

jordani 15

limanda 16

limandoidesr 16

melanostictus 17

]>latessoides 2, 16, 107

limandoides.. 16,107

ffippoglossus 2, 4, 6, 13, 31, 106

aiuericanns 14

brasiliensis 22

californicus 19, 21

gi.^™ I*

grcenlandicus 13

hippoglossus 2, 13, 106

iutormedius 46

kingi 22,107
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Hippoglossus niaximus.

ocellatus

pinguis..

ponticus

Page.

14

40

13

14

vulgaris 13, 14

Hypsopsetta 4, 9, 59, 109

guttulata 3, 59, 109

Inopsetta 5, 9, 60, 61, 109

iscbyra 60, 109

Isopsetta 2, 4, 10, 61, 109

isolepis..., 3, 61, 109

Lagocheilus 74

Lagochila 74

Lepidopsetta 5, 10,61, 62, 109

bilineata 3, 61, 62, 109

unibrosa 62, 109

isolepis 61

unibrosa 61

Lepidorbonibus 4, 8, 27,28, 29,38, 75, 107

norvegicus 28, 29, 107

t
whin'-iagonia 3, 28, 36, 107

Leucos 74

Leucus 74

Limanda 5, 10, 31, 61, 62, 65, 109

aspera 63, 64, 109

beani 63, 64, 109

ferruginea 63, 64, 109

limanda... 3, 03,64, 109

oceanica 64

pontica 64

rostrata 63

vulgaris 64

Linguata iinpiriali 37

Liopsetta 5, 10, 14, 66, 69, 70, 109

dvinensis 70, 72, 109

glabra 70

glacialis 3, 66, 70, 71, 72, 109

putnami 70,71,72, 109

Lopbonectes 5

Lopbopsetta 30

maculata 34

Lucania 74

Lucanus 74

Lyopsetta 4, 7, 14, 107

exilis 2, 14, 50, 107

Mancopsetta 5t C2

Metoponops 48

cooperi 48,50
sordiclus 48

Microcbirus 5, 82, 110
Microstoma 73, 74

Microstomus 5, 9, 10, 73, 74, 1 1

Mtt 3,74,75,110

latidens 73, 75

pacificus 3,74,75,110

Monochir 81, 82, 90

lineatus 88

maculipinnis 88

punctifer 90

reticulatus 87

Monocbirus 5, 11, 81, 82, 83, 84, 92, 110

bispidus 3, 26, 82, 83, 84, 110

luteus 3, 82, 83, 84, 110

minutus 83, 84, 110

ocellatus 3,82,83,110

Monocbirus variegatus.. 82 83 110
Monolene 4, 8, 9, 55, los] 109

atrimana 55 j g
sessilicauda

3, 55, 56^ 109
Monomitra

74
Myloleucus

74
Myzopsetta ^

ferruginea
e3

Nebria ,-

.

Nebris _.
_T i <4
Nematops "

,

Notosema „,

dilecta
25 26

Oncopterinas
2,5,6,9,56 109

Oncopterus
5,9,56,57,109

darwini
56,57,109

Oplriosomus „

.

Ophisoma _,

Ortbopsetta
4 4g 1Qg

sordida
5(1

Paralichthys 4, 7, 18, 19, 21, 25, 26, 107
adspersus 20 22 107
albigutta 2 20 24 107
brasiliensis 20,21 22 23 107
californicus

2, 19, 20 21 107
dentatus 2,20,21 22 24 107
kingi '...'.

22! 107
lethostigma 2, 2 0, 22, 23, 24, 107
liolepis

JQ
maculosus 01

oblongns
2, 21 25 107

ocellaris «^

ommatus ««

ophryas 22 93
patagonicus 20, 21, 24 107
squamilentus 20 24 107
stigmatias 05

Pardachirus j j 77 g

barbatus g4
Paropbrys 5,9,57,59,60,109

ayresi
59

babbardi gy
iscbyrus 60
isolepis

g^
quadrituberculatus 68
vetullls 3,59,60,109

Passer
30,31

comubiensis
28

Pegnsa 77,78,110
Peloria 1,38,39,104,111

hajcteli 39,41,42,105,111
podas 00

riippelli 105
Pelorus 30

Peltorbampbus
gg

"'brynorhombus 4, 8, 26, 27, 83, 107
legius 3,26,27,107
unimaculatus 27

Plaginaa ;. 97> 98
Plagusia 2,97,98,100

bilineata gg
brasiliensis joo
fasciata joi
lactea 99
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Page.

Plagusia ornata 100

picta 99

plagiusa 101

tessellata 100

Platessa 2, 5, 9, 10, 31, 59, 65, 66, 73, 74, 109

bilineata. 61,62

comuta 57

dentata 16,22

dvinensis 70

elongata 77

ferruginea 63

flesus 3,67,68,109

glabra 67,109

glabra 3,69,70,71

limanda 64

melanogaster 69

microcepbala 75

oblonga 23

ocellaris 22, 23

orbignyana 22, 23

passer 69

plana 6o

platessa .3,66,67,68,109

pseudoflesus 67, 109

pola 76

. pseudoflesus 67

pusilla 65

quadrituberculata 67, 68, 109

quadrocellata - 25, 26

rostrata 63

saxicola 76

stellata 72

vulgaris 67

PlatessinaB .. .2, 3, 4, 5, 6, 9, 56, 109

Platicbtbys 5,10,66,72,109

rugosus ' 72

stellatus 3, 9, 60, 72, 109

umbrosus 61, 62

Platophrys 1, 4, 8, 35, 38, 39, 40, 44, 108

constellatus - 40, 42, 108

ellipticus 41, 43, 108

leopardiuus 41, 44, 10S

lunatus 3,39,40,41,108

maculifer 39, 40, 43, 108

mancua 41

nebularis 42, 43

oceUatua 3, 38, 39, 40, 42, 43, 108

podas 39, 40, 41, 42, 105, 108

sspinoaus 39, 40, 42, 108

Platysomaticbtby s 4, 6, 12, 106

hippogloasoides 12, 13, 100

pinguis 13

stomias 11, 12

Pleuronectes 4, 8, 27, 29, 30, 31 . 32, 66, 67, 76, 107

achivus 89, 91, 92

americanus 65

apoda 91,92

aquosus 34

aramaea 45

argus 41, 43, 44

arnoglossus 32, 35, 37

asper GJ

beani 64

bilineatus 62

bogdanovi 69

Pleuronectes borealis 67, 68

bosci 28

calhnanda 27

cardina 29

carnaria 69

casurus 37

cicatricosus 71, 72

citbarus.- 30

cristatus 34

cuspidatus 41

Cyclops 33

cynoglossus 13,74,76

dentatus 16,22,23

diapbanus 37

digrammus 60

dvinensis •.. 70

ellipticus 43

elongatus 77

fasciatus 83

ferrugineus 63

flesoides 68

flesus 68

frauklinii 71,72

gilli 75

glaber 70, 71

glacialis 71

grobmanni 37

guttulatus 59

bippoglossoides 12, 13

bippoglossus 13

birtus 27, 28

iscbyrus 60

italicus 69

kitt 28,73,75

laevis 75

lascaris 80

lateroa 35, 37

latus 67

leotardi 37

limanda 16, 62, 64

limandanus 16

liniandoides 16

limandula 64

lineatus 88, 89, 91, 92

linguatula 16, 29, 64

lingula 83

'

lioderma 34

lunatus 43

luscus 69

luteus 83

macrolepidotus 30, 45, 46

maculatus 3, 32, 34, 107

maculiferus 43

maculosus 19, 21

maoticus , 33

mancus 41

mangili 83

inaxiinus 3, 30, 31, 32, 33, 66, 107

maioticus 32, 33, 107

megastoma 28, 32

melanogaster., 22

niicrocepbalus 74, 75

microchirus 83

microstoruus 75

mollis 91
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Pleuronectes nasutus 80, 81

nigronianus 77

oblongus 23,25

ocellatus 83

pallasi 68

papillosus 45, 40

passer 34,68

pegusa 83, 84

pellucidus 38

perarcuatus 62

pinguis 12, 13

pinnifasciatns 60

plagiusa 100,101,102

plagusia 100,101

planus 65

platessa 31,32,06,67

platessoides 15, 16

podas 39,41

polus 80

pseudoflesus 67

pseudopolus 28

punctatus 27, 32

quadridens 75

quadrituberculatns 68

quenseli 75

regius : 26, 27

rhombus 3.32,34,107

rondeleti 83

roseus 08

saxicola 76

solea 77,79

pataraccliia 30

stellatus 72

surinaniensis 39, 43

theophilus - 81

tuberculatum 33

nmbrosus 02

variegatus 02, 83

vetulus 00

whiff-iagonis 28

zebra 9G

Pleuronectidaj 1, 2, 4, 5, 6, 14, 06, 103, 104

Pleuronectina) 2, 3, 5, 7, 50, 107

Pleuronichthys 4, 9, 50, 57, 59, 109

ccenosus 57,58,109

decurrens 3, 57, 58, 109

guttulatus 59

quadrituberculatus 58

verticals 3,57,58,109

Poecilopsetta 5

Pomatopsetta 15

dentata 10

Psetta 30,31

maxima 33

rhombus. . - 34

Psettichthys 2,4,7,10,17,01,107

melanostictus 2, 17, 61, 107

sordidus 50

Psettodes 11

Psettus 30

Pseudopleuronectes 5, 10, 02, 05, 60, 109

americanus . -.3, 65, 66, 71, 109

pinnifasciatus 65, 66, 109

planus 65

Pseudorhombus 19

Page.

Pseudorhombus adspersus 22

brasiliensis 22

californicus 21

dentatus 22,23,24

oblongus 23

ocellaria 22

quadrocellatns 20

vorax 22

Pterophryne 74

Pterophrynoides 74

Pterophrynus _ 74

Quassilabia 74

Quenselia 5, 82, 83, 110

ocellata 83

Reinhardtius 12

hippoglossoides 13

Rhomboides 41

Bhomboidichthys 1, 38, 39

cornutus 45

ellipticus 43

leopardinus 44

lunatus 43

lunulatus 43

maculiferus 43

mancus 41, 103

myriaster 38

ocellatus 42

podas 41

spinosus 42

Rhombosolea ._• 56

Rhombus 2,30,31,32,57

aculeatus 33

aquosus 34

aramaca 22, 45, 46

bahianus 42

barbatus 34

candidissimus 41, 42

cardina 24

diaphanus - 41, 42

gesneri , 41

heterophthalmus 41

hirtus 28

hybridus 34

kleinii 80

lajvis 34

cornubiensis 75

linnaji 34

maculosus 21

madeirensis 41

niseoticus 33

maximus 33

megastoma 28

norvegicus 29

nudus 38

ocellatus 39,42

polus 80

rhombitis 33, 34

serratus 41

soleaformis 45, 46

stellosus 33

torosus 33

unimaculatus 26, 27

uniocellatus 27

vulgaris 34

Samarin® 2,5
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Samaris

Scapkirkynchops

Scapkirkynckus .

Scapkorkynchus .

Page.

5

74

74

74

Scoph+balmus .' 27,30,31

diurus 67

ruaximus 33

rhombus 34

unimaculatus 27

Scytalina 74

Scytalinus 74

Scytaliscus 74

Solea 2, 5, 11, 31, 38, 77, 78, 80, 82, 84, 110

achirus 91

angulosa 79

arnoglossa 38

aurantiaca 3, 78, 80, 81, 110

azevia 79

brasiliensis 78, 80, 110

browni 91, 92

buglossa 79

capellonis 78,79,110

cinerea 79

citbara 30

cynoglossa 76

fimbriata 91

fonsecensis 90

gronovii 87

impar 81

inscripta 87

jenynsi 92

kleini 3, 77, 78, 80, 110

klunzingeri 88

lascaris 78,80,81,110

liraanda 30

linnffii 79

luctuosa 80

lutea 83

maculipinnis 88

mazatlana 89

inentalis 88

nrinuta 84

monochir 84

nasuta 81

nattereri 93, 94

ocellata 83

oculata 83

pananiensis 92

pilosa 89,90

punctata 43

reticulata • 87

rhomboide 38,41

scriba 80,81,110

Page.
Solea scutum 90

solea 3,77,78,79,110

theophila 79, 80, 81, 110

variegata 83

variolosa 79,81,110

vulgaris 77, 79

Soleina; 2, 3, 5, 6, 10, 56, 110

Solenoides 96

Soleotalpa 95

unicolor 95

Syacium 4,8,44,47,106,108

cornutum 44, 45, 108

latifrons 45, 47, 108

micrurum 3, 44, 45, 46, 47, 1 08

ovale 45, 47, 108

papillosum 3, 45, 40, 108

Synipkuius 5, 11, 95, 97, 98, 101, 103, 10G, 111

atricauda 3, 98, 99, 100, 111

elongatus 98,99, 100,111

marginatum 98, 99, 111

uebulosus 98,99,102,111

nigreseens 3, 97, 98, 99, 106, 111

piger 99,102,111

plagiusa 3, 98, 100, 101, 111

diomedeanns 99, 101, 111

pusillns 98, 101,111

plagusia 98, 99, 100, 101, 102, 111

pusillus 102

Synaptura 74, 96, 1 11

lusitanica 97

savigny i 97

Tappa impiriali 37

Tkymallus 74

Tkymalus 74

Tbyris 104

pellucidus 105

Tbysanopsetta 4, 9, 53, 55, 109

naresi 55, 109

Trinectes 84

scabra 91

Uropsetta 19

californica 21

Xipkidion 74

Xiphidium 74

Xipkister 74

Xystreurys 4,7,18,19,107

liolepis 2,18,19,107

Zeugopterus 4,8,26,27,28,56,107

gottscke 28

megastoma 28

pimctatus... 3,27,107

unimaculatus 27

velivolans - 28



III.—A REVIEW OF THE SCIMIM1 OF AMERICA AND EUROPE.

By David Starr Jordan and Carl H. Eigenmann.

Iu the present paper we .have attempted to give the synonymy
of the species of Scicenidce found in the waters of North and South

America and of Europe, together with analytical keys by which the

genera and species may be distinguished. The paper is based on the

collections in the museum of the University of Indiana, on a large series

belonging to the National Museum, the most valuable part of this

series being the collections made by Professor Gilbert at Mazatlan aud

Panama, and on the collections in the Museum of Comparative Zoology

at Cambridge, Mass. This collection is especially rich in South Amer-
ican forms, and nearly all of our information regarding the South

American species has been drawn from it. All the representatives of

this family in the museum at Cambridge have been examined by the

senior author of this paper, and for all statements regarding the South

American species he is responsible.

We wish to express our special obligations to Prof. Alexander Agas-

siz, Director of the Museum of Comparative Zoology, and to Mr. Samuel
Garinan, curator of the fishes, for the free use of the material iu the

museum, and to Dr. Tarleton H. Bean for a loan of special desiderata

from the United States National Museum. Through the aid of these

two great museums we have been enabled to examine nearly all the

species included in the present paper. The only species not seen by
us are the following: Cestreus obliquatus, Larimus staJdi, Scicma gilli,

Scicena heterolepis, Pachyurus frcmcisci, Pachyurus schomburgki, Pachy-

pops trijilis, Umbrina reedi, Lonchurus lanceolatuSj and Eques pulcher,

ten of the 113 species recognized.

There is room for much difference of opinion as to the proper sub-

division of the Scicenidce into genera. There are few families in which

the various types are more definitely joined together by intermediate

forms than in the present one. The subdivisions must be more or

less arbitrary, or else the great bulk of all the species must be thrown
into two genera, Scicena and Otolithus. Such an arrangement, however,

tends to obscure the inter-relations of the species, and so we have
adopted as distinct genera all the subordinate groups which we are

able to restrict and define by structural characters of some importance.

[11 343
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It is but fair to say, however, that the arrangement adopted is not en-

tirely satisfactory to us. The genera recognized are not equivalent in

value, and no subdivision is possible in which they can be made so.

The species of Scicenince with long gill-rakers (Stelliferus, &c), and

those with short ones (Scicena, &c.) form together an almost perfect

series. The characters on which the first of these groups is by us sub-

divided into distinct genera (dentition, armature of the preopercle, &c.)

cannot apparently be used for this purpose among the Scicena}, as the

gradation there is more perfect and the extremes less marked. It is

quite true that a character may have a generic value in one section of

a family and not in another, yet such generic characters of partial ap-

plication should always be looked upon with question.

The Sciwnidce fall naturally into two suborders, which are well dis-

tinguished from each other, and, so far as we know, not connected by

intermediate forms. These are the Otolithince and the Scicenince. The
extremes of the former group (Seriphus, Archoscion) have been of late

usually set off as a distinct subfamily

—

Isopisthiiuc. Dr. Bleeker has

even removed this group, Isopisthince, from the family of Scicenidce alto-

gether. There is no warrant for this arrangement. While Seriphus

seems quite different from the other Otolithince, Archoscion is intermedi-

ate between Seriphus and Cestreus, and from the latter it is scarcely to

be distinguished generically, so perfect is the gradation in the series of

species. At the opposite end of the series the genus Eques represents

an aberrant form of the Scicenince, and another is represented by Aplo-

dinotus and Pogonias. The differences existing do not apparently re-

quire the recognition of either of these groups as subfamilies, and we
refer all to the Scicenince.

The Scicenince constitute an irregularly graduated series, the characters

changing by small and often scarcely perceptible gradations from the

forms allied to Cestreus on the one hand to those approaching Eques on

the other.

We begin our series with the genus Seriphus, which is perhaps most

nearly related to the other percoid forms, and we close it with Eques,

which stands at the opposite extreme from Seriphus. In passing down
the series from Nebris and Odontoscion, the most Otolithus-like of the

Scicenince, to Scicena, Menticirrhus, Eques, and the other extreme forms,

we find, as has been already stated, no very sharp line of division. The

middle line, if we may so speak, lies between Bairdiella chrysoleuca and

Scicena sciera, two species closely allied to each other.

Nothing could be more unnatural or more ineffective than the subdi-

vision adopted by Cuvier, whereby the Scicenince without barbels are

divided into three groups, Gorvina, Johnius, and Scicena, solely on the

strength of the second anal spine. This is large in Gorvina, very feeble

in Scicena, and intermediate in Johnius. Giiuther's arrangement, by
which the species referred to Johnius are divided between Gorvina and
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Scicena, is ho better, as very many of the species have this spine neither

large nor small, and could as well be placed in the one group as the

other. Bleeker divides this group into Pseudoscicena, species with the

mouth oblique and the jaws subequal, the lower jaw with the teeth of

the inner row enlarged, and Johnius with the mouth horizontal and the

lower jaw included, the teeth of the lower jaw being in villiform bands.

This arrangement is better than the other only in theory. The charac-

ters chosen are of more value as indicating relationship, but they cannot

be applied in practice, as there are intermediate gradations of all sorts.

The type of Pseudosciccna {Scicena aquila) is in fact much more nearly

related to the type of Johnius than to most of the species associated

with it in Pseudosciama.

As we proceed along the series of Sciceninw from Larimus towards

Menticirrhus, the following changes are notable : In the Larimus type the

pores on the snout are small and few, and there are no distinct slits or

lobes on the snout above the upper jaw; in the other type the pores be-

come large and conspicuous, 4 to 6 in number, and the thickened snout

above the upperjaw has two slits on each side, bounding two dermal lobes.

The mouth becomes smaller, narrower, more horizontal as we proceed

towards Menticirrhus, the lower jaw shorter, and the bands of teeth in

both jaws more and more broad, those in the lower more decidedly vil-

liform ; the pores on the chin become larger and more numerous, the

number rising from 2 to 5 ; the lower pharyngeals become larger, and

their teeth larger and less acute ; the preorbital becomes wider and
more gibbous, the gill-rakers shorter, fewer, and more like tubercles

;

the anal fin is placed farther forward, and the spines of the fins gen-

erally are less slender ; the scales, as a rule, become rougher, and the

rows of scales less regular in their direction. The flesh, as a rule, be-

comes firmer, coarser, less agreeable in flavor, and of less value as food,

but this, like some of the other characters mentioned above, is subject

to much variation.

It may be noted that in some Scicenidce the middle rays of the caudal

are more produced in young specimens. In some also the serrations

on the preopercle become weaker or even obsolete with age.

The two subfamilies recognized by us may be thus distinguished

:

ANALYSIS OF THE SUBFAMILIES OF SCI&NIDm.

a. Vertebras typically 14 + 10, the number in the abdominal region always greater

than that of the caudal; lower jaw prominent; teeth not villiform; edge of pre-

opercle entire ; second anal spine weak and adnate to the first ray ; the first spine

minute and often obsolete Otolithin^e , I.

aa. Vertebrae typically 10 -f- 14, the number in the caudal region always greater than

that in the abdominal ; second anal spine usually well developed and usuallyjoined

to the first soft ray by a distinct membrane Sci^nin^e, II.
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ANALYSIS OF THE GENERA OF SCIMNIDJE.*

Subfamily L-OTOIITHINJE.

(Sciwnidce with the vertebrae 14 or 15 -4- 10 or 11, the abdominal por-

tion of the spinal column having always more vertebrae than the caudal

portion, the anal fin being posterior in its insertion ; body more or less

elongate, the mouth large, the lower jaw projecting, the preopercle with

a crenulate, membranaceous border ; snout without distinct pores or

slits; preorbital narrow; gill-rakers slender, moderate, or rather long;

anal fin with one or two very weak spines, the second closely connected

with the first soft ray ; scales small, smoothish.)

a. Anal fin long, of 15 to 21 soft rays, its length more than half that of soft dorsal

;

dorsal fins more or less separated (soft dorsal and anal fins closely scaled).

b. Teeth small, sharp, subeqnal, uniserial below, in a narrow hand above; no ca-

nines ; anal and soft dorsal with 20 to 22 rays each, the former but little

shorter than the latter ; dorsal fins well separated; body compressed; scales

large, ctenoid; gill-rakers long and slender; caudal fin lunate.. Seriphus, 1.

bb. Teeth larger, very unequal, tip of upper jaw with one or two strong canines;

enlarged teeth or canines on sides of lower jaw; anal fin shorter than soft

dorsal, with 15 to 18 soft rays ; dorsal fins more or less separated; body com-

pressed; scales rather small, cycloid Archoscion, 2.

aa. Anal fin moderate, or short, of 7 to 13 soft rays ; its length less than half that of

second dorsal ; dorsal fins contiguous,

c. Canine teeth, if present, not lance-shaped, tapering from base to tip.

d. Lower jaw without canines at its tip ; some of its lateral teeth sometimes

enlarged ; tip of upper jaw usually with canines Cestreus, ;?.

dd. Lower jaw with a pair of very strong canines at its tip, larger than the

canines at tip of upper jaw ; lateral teeth small ; body very slender ; anal fin

small
;
gill-rakers short. (Contains only Asiatic species. ) OxoLiTHUS.t

cc. Canine teeth lance-shaped, widened toward the tip, then abruptly pointed
;

canines of front of premaxillary largest ; about two- canines on front of lower

jaw on each side ; outer teeth of upper jaw enlarged, somewhat lance-

shaped; outer teeth of lower jaw compressed; air-bladder with two horn-

like processes; gill-rakers moderate, slender; (soft dorsal and anal fins

scaly) : Ancylodon, 4.

Subfamily H.-SCIJENINJE.

(Scicenidce with the dorsal fins contiguous, the soft dorsal being long,

much longer than the anal ; vertebras 9 to 12 -f- 13 to 20, typically 10 +
14, the number of vertebras in the abdominal part of the body being

always less than in the caudal part.)

*For completeness' sake we include in the following analysis, besides the American
genera, Otolithus, Sciwnoides, Collichthys, and Pseudotolithus, the only well-defined

genera without American representatives with which we are acqnaiuted.

t Otolithus Cuvier, Regne Animal. Type, Johnius ruber Bloch. The characters here

given are drawn from Otolithus argenleus (specimen from Hong-Kong, China).
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a. Dorsal spines well separated, the first dorsal spine * attached to the third or fourth

interneural, not more than two* of

the spine-hearing interneurals being
placed between the same pair of ver-

tebrae ; soft rays of dorsal fin 17 to 32

(37 to 40 in Lonchurus, 45 to 50 in Sci-

wnoides) ; occipital crest not greatly

b. Lower pharyngeals separate.
e evate(1 -

c. Lower jaw without barbels.

d. Caudal fin moderately scaly, its distal portion usually more or less naked,

the scales not numerous enough to

give a thickened appearance to the fin.

e. Teeth well developed, permanent in both jaws.

/. Lower pharyngeals rather narrow ; their teeth conic and mostly sharp
;

none of them molar; outer teeth of

upper jaw more or less enlarged.

g. Gill-rakers comparatively long and slender ; mouth more or less ob-

lique, anal fin usually (but not always)

inserted posteriorly; preorbital usually

narrow, flat ; edge of snout above up-

per jaw with the pores and slits little

conspicuous or obsolete.

h. Preopercle without bony teeth or serrations, its membranaceous mar-
gin entire, crenulate or ciliate (two or

three slender spinules present in Col-

lichthys); teeth of lower jaw in few
series.

i. Skull excessively cavernous, soft and spongy to the touch, the inter-

orbital space very broad; eye very
small; mouth large, oblique; preoper-

cle with a broad membranaceus border,

which is striated and fringed ; scales

small ; spinous dorsal short and weak

;

anal spines weak ; caudal fin pointed.

j. Pseudobranchiffi wanting ; air-bladder with a lateral horn-like

process on each side, this dividing into

many branches in the skin of a perito-

neal membrane ; bothjaws with small,

unequal, canine-like teeth, those of the

upperjawin the outer, of the lowerjaw
in the inner series ; forehead very con-

vex ; soft dorsal very long, of 27 to 50

rays; anal fin small; pectoral fin long

;

gill-rakers (X -f- 14) slender but rather

short; lower jaw included; "verte-
brae 14 + 10" (Bleeker) ;

" vertebra 12

-f- 12 " ( Cuv. 4" Val. ). (Asiatic species.

)

SCIiENOIDES.f

* These characters (which separate the rest of the Scicenince from Eques) have been
verified in part of the genera ouly, and the statement of them may need some modi-

fication when the entire group is considered. The genus Lonchurus especially should
be examined in this regard.

t Scicenoides Blyth, Journ. Asiat. Sci. Beng., 29, 1861; type Otolithus oiauritw Can-
tor. The characters here given are drawn from Scicenoides pama. This genus seems
nearest to Neoris, but it shows several resemblances to Lonchurus. If it really has
vertebrae 14 -f 10, as stated by Bleeker, it should be placed among the Otolithince.
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jj. Pseudobranchise small ; air-bladder with a very complex struct-

ure, having mauy forkiug branches on

each side, these extending in a perito-

neal membrane which surrounds the

viscera ; no canine teeth ; dorsal rays

IX-I, 25 to 30 ; anal rays II, 8 to II, 11

;

the spine small
;

pectoral shortish
;

gill-rakers slender, not very long
;
pre-

opercle with two or three stifl", slender

spinules near its angle ; top of head

very convex in all directions ; occipital

crest high, its edge dentate; caudal

finlanceolate. (Asiatic species.) Ver-

tebrae 11+ 18 Collichthys.*

jjj. Psendobranchiae present ; teeth snbeqnal, all villiform, in nar-

row bands; soft dorsal long, of 30 to

35 rays ; anal fin rather long ; soft dor-

sal and anal scaly: lower jaw project-

ing; vertebras 10+14; gill-rakers long

and slender; air-bladder with two
horns Nebris, 5.

ii. Skull firm, not excessively cavernous, interorbital space not very

broad
;
preorbital not turgid.

1c. Teeth minute, equal, chiefly uniserial or partly biserial above

;

snout very short ; cleft of mouth very

oblique or even vertical, the lowerjaw
projecting Larimtjs, 6.

lie. Teeth larger, more or less unequal, those in lower jaw mostly

biserial, those of the inner series

usually enlarged ; cleft of mouth more
or less oblique but not vertical.

/. Scales of the lateral line similar to the others, not con-
' cealed by smaller ones ; anal fin in-

serted more or less posteriorly, its first

spine usually nearer caudal than ven-

trals, the tip of the last ray when de-

pressed extending beyond base of last

ray of dorsal; caudal peduncle rather

short; pseudobranchise well devel-

oped.

m. Upper jaw with a single row of teeth, some of them en-

larged, forming long canines ; some
canines in lower jaw ; lower jaw pro-

jecting Odontoscion, 7.

mm. Upper jaw with a narrow band of teeth, those of the

outer row more or less enlarged; no

distinct canines Corvula, 8.

II. Scales of the lateral line considerably enlarged, almost en-

tirely concealed by smaller ones ; anal

fin small, inserted well forward ; its

first spine usually as near ventrals as

•* Collichthys Gunther—Hemiscicena Bleeker ; type Scicena lucida Gunther, not of Rich-

ardson. Our specimens from Swatow, China (Collichthys lucidus Rich.?) agree with

Bleeker's account of Hemiscicena lucida rather than with Giinther's. This genus is cer-

tainly very close to Scicenoides.
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caudal ; caudal fin pointed, its pe-

duncle long and slender ; soft dorsal

and anal scaly ; scales small
;
pseudo-

branchiae small, often obsolete on one

side. (Fluviatile species.)

Plagioscion, 9.

hit. Preopercle with its bony margin armed with sharp teeth or serrse.

n. Head not very broad, the interorbital space convex,

scarcely spongy.

o. Preopercle with its margin simply serrate ; the lower

spine not enlarged ; anal fin inserted

well forward ; caudal peduncle slen-

der. (Species chiefly African.)

PSEUDOTOLITHUS.*

oo. Preopercle with its lowermost spine largest, directed

abruptly downward. (Soft dorsal and

aiial fin moderately scaly.)

Bairdiella, 10.

nn. Head very broad above, the interorbital space flatfish,

excessively cavernous, the septa re-

duced to thin partitions ; soft dorsal

and anal fin usually densely scaly
.

second spine of dorsal usually thickl

ened Stellifeetjs, 11.

gg. Gill-rakers comparatively short and thick, usually not longer than

posterior nostril ; anal fin inserted

farther forward; snout above lower

jaw with large pores, and with two

more or less distinct slits on its edge

;

these sometimes obsolete
;
preorbital

more or less broad; mouth more or

less inferior SciiENA, 12.

ff. Lower pharyngeals very broad, with coarse blunt molar teeth
;
teeth

in both jaws subequal, in broad

bands; preopercle with its bony

margin coarsely serrate; lower jaw

included; snout with pores and slits

as in Scicena ; gill-rakers rather short

and slender Roncadok, 13.

ee. Teeth very small, subequal, those in the lowerjaw wanting or deciduous

;

lower pharyngeals rather broad, with

paved teeth; mouth small, inferior;

snout as in Scioena
;
preopercle en-

tire ; anal fin long, with about 12

soft rays
;
gill-rakers shortish, rather

slender Leiostomus, 14.

M. Caudal fin very densely scaly, the scales so closely set and so numerous as

to hide the rays and to give a thick-

ened appearance to the fin ; mouth

small, with very small, equal teeth in

villiform bands
;

preorbital broad,

more or less turgid; preopercle

* Pmidotolitlius Bleeker, Poissons de la cdte de Guine"e„1862, 59 ;
type Pseudotolitlms

typus. The characters here given are taken from a species from Gambia.
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sharply but finely serrate
;
gill-rakers

very small, thickish
;
pores and slits

on snout obsolete. (Fluviatile spe-

cies.) Pachytjrus, 15.

cc. Lowerjaw with one or more barbels, either at the symphysis or on the rami;

snout with slits and pores as in Sci-

cciia; lower jaw included
;
preorbital

broad ; lower teeth in villiform bauds

;

gill-rakers more or less short.

2>. PseudobranchisB well developed; pectoral fin not

elongate.

q. Lower jaw with slender barbels, usually several

in number.

r. Barbels mostly in a tuft at the symphysis of

lower jaw; mouth very small, infe-

rior
;

gill-rakers minute, thickish

;

O dorsal spines 10 or 11.

8. Preopercle sharply but finely serrate
;
preor-

bital turgid and cavernous, more or

less translucent ; caudal fin rhom-

bic. (Fluviatile species.)

Pachypops, 10.

su. Preopercle without bony serrse
;

preorbital

very broad, but less distinctly cavern-

ous POLYCIRRHUS, 17.

rr. Barbels chiefly lateral, along the rami of the

lower jaw, usually none at the

symphysis ; lower pharyngeals nar-

row with sharp teeth.

t. Preopercle without bony serraj ; dorsal

spines 14 ;
gill-rakers short, but

rather slender Genyonemtjs, 18.

ti. Preopercle with its bony margin armed
with strong teeth ; dorsal spines 10

or 11; gill-rakers short, thickish.

MlCROPOGON, 19.

qq. Lowerjaw with a single thickish barbel at its tip.

u. Air-bladder large ; anal spines two ; back

more or less elevated
;
preopercle with

its bony margin crenate or serrate
;

pectorals short, shorter than ventrals.

(Free-swimming species.

)

Umbrina, 20.

mu. Air-bladder none ; anal spine single,

weak ; back not elevated
;
preopercle

with its membranaceous edge crenu.

late
;
pectoral fins long, longer than

ventrals. (Bottom fishes.

)

Menticirrhus, 21.

pp. PseudobranchisB obsolete; body long and low;

caudal pointed
;
pectoral fin elongate

;

preopercle without bony serratnres.

v. Chin without barbels ; a row of slender

barbels along inner edge of mandible;

soft dorsal with about 30 rays:

Paralonchurus, 22.
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vv. Chin with two short barbels, none on

sides of mandible ; soft dorsal with

37 to 40 rays Lonchurus, 23.

bb. Lower pharyngeals very large, completely united, covered with coarse blunt

paved teeth; lower jaw included;

snout with slits aud pores, as in

Sciama; gill-rakers rather short.

w. Lower jaw with numerous barbels

along the inner edge of the rami;

preopercle nearly entire. (Marine spe-

cies.) POGONIAS, 24.

ww. Lower jaw without barbels; pre-

opercle obscurely serrate. (Fluviatile

species.) Aplodlnotus, 25.

aa. Dorsal spines close together, the first spine attached to the first interneural, and
from 5 to 12 of the spine-bearing in-

terneurals wedged in between the

high occipital crest and the neural

spine of the second vertebra on the

one hand, and that of the third verte-

bra on the other; occipital crest much
elevated. Vertebra} 10 -f- 14.

x. Mouth small, low, included, the teeth subequal, in villiform bands; air-bladder

simple
;
preopercle with its membra-

nous edge serrulate
;
gill-rakers short •

snout above premaxillary with slit and

pores essentially as in Scicena ; anal

fin small ; soft dorsal very long, of 36

to 55 rays Eqoes, 26.

Genus I.—SEKIPHUS.

Seriphus Ayres, Proc. Cal. Acad. Nat. Sci., ii, 80, 1861 {politM).

Type : Seriphus politus Ayres.

This genus consists of a single species, abundant on the California

coast.

It is one of the most aberrant genera in the family—as compared with

the typical scisenoid forms, standing at the farthest possible extreme

from Eques, Pogonias, and Menticirrhus.

ANALYSIS OF SPECIES OF SERIPHUS.

a. Body moderately elongate, compressed; profile slightly depressed over the eyes;

eyes large, 4\ in head; snout projecting, 3£ in head ; mouth large and narrow, the lower

jaw more or less projecting in the adult
;
premaxillary anteriorly about on the level

of the lower margin of the pupil ; maxillary 2 in head, reaching to below posterior

margin of eye ; lowerjaw with a knob at its symphysis which fits in a notch in the

upperjaw ; teeth all small, subequal ; those of the lower jaw in a single series, except

at the symphysis, where there are two or three series ; those of the upper jaw in two

series, the inner ones much recurved
;
gill-rakers long and slender, f length of eye,

7+16; lower pharyngeals narrow, linear, fragile; scales moderate, weakly ctenoid,

those about the head cycloid ; lateral line straight ; dorsal spines weak, the highest 3

in hoad ; soft dorsal falcate, the anterior rays much the longer ; anal similar, its base
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at least as long as that of the soft dorsal ; interspace between dorsals 2J- in head
;

ventrals 2 in head
;
pectorals If ; caudal lunate. Color bluish above, sides aud bellj

bright silvery, finely punctate; vertical fins all pale yellow; base of pectorals

blackish. Head 3£ in length ; depth 4 ; D. VIII-1 , 20 ; A. II, 21 or 22 ; scales 7-

65-9 Politus,

1. SERIPHUS POLITUS.

(The Queen-fish.)

Seriplius politus Ayres, Proc. Cal. Acad. Nat. Sci., ii, 80, 1861. Gifc, Proc. Acad. Nat.

Sci. Phila., 1862, 18 (name only). Jordan & Gilbert, Proc. U. S. Nat. Mus.,

1880, 456 (San Francisco, Monterey Bay, San Pedro, San Diego). Jordan &
Gilbert, Proc. U. S. Nat. Mus., 1881, 48 (San Francisco southwards). Jordan

& Gilbert, Syn. Fish. North Am., 582, 1882. Rosa Smith, West American Sci-

. entist, 1885, 47 (San Diego).

Habitat.—Coast of Southern California, north to San Diego.

The Queen-fish is common on the coast of Southern California. It

reaches the length of about a foot, and is an excellent pan fish.

Genus II.—AECHOSCIOX.

Archoscion Gill, Proc. Ac. Nat. Sci. Phila., 1862, 17 (analis).

Isopisthus Gill, Proc. Ac. Nat. Sci. Phila., 1862, 18 (parvipinnis).

Type : Otolithus analis Jenyns.

This genus as understood by us consists of two very closely related

species (Isopisthus), and a third species (Archoscion) which is almost

exactly intermediate between the typical Isopis thus and Cestreus.

The resemblance between Archoscion remifer and A. analis is so very

close that the two cannot consistently be placed in separate genera.

On the other hand, the affinities of Archoscion analis with certain species

of Cestreus (as C. bairdi) are scarcely less definite. The separation of

Archoscion from Cestreus and of the latter from Otolithus are justified

chiefly by convenience.

ANALYSIS OF SPECIES OF AKCHOSCION.

a. Distance between dorsal fins about equal to diameter of eye ; soft dorsal with 21

rays, its base about 1J times that of anal (Isopisthus Gill).

b. Anal rays II, 19; depth 4 in length; pectorals rather long, the middle rays

longest, 1$ in length of head; 75 series of scales between opercle and the

tail; back not elevated; head compressed; snout not prominent, scarcely

longer than the eye, which is 4^ in head ; mouth large, very oblique ; max-
illary extending slightly beyond middle of eye, 2 in head; lower jaw strongly

projecting, no pores about the chin; front of premaxillaries with two (or one)

strong, recurved, movable canines ; sides of upper jaw with two series of minute

teeth, the outer series the larger; lower jaw with one or two series of minute
teeth iu front, and with a single series of larger teeth and "3 to 6 moderate
canines on the sides; gill-rakers 4 + 9, those near the angle rather long and

slender; dorsal and anal densely covered with small scales; base of anal,

l| iu head. Color in life: bluish gray above, grayish silvery below, top

of snout aud tip of lower jaw blackish; inside of mouth yellow, with black on

lower lip within; lining of opercles black, bordered with pale orange; dor-

sals, caudal, and pectorals yellowish with liue black punctulations ; axil
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brownish, the color extending on pectorals; anal white, the anterior part and
the tips of most of the rays yellowish, punctate with black; a dark blotch be-

hind the orbit and another on upper part of opercle. D.VIII-I, 20 or 21 ; A-

II, 19; scales in the lateral line about 55 Remifek, 2.

bb. Anal rays II, 16 or 17 ; depth 3£ in length ; head 3^; pectorals shortish, the upper

rays longest, li in head ; at least 100 series of scales from opercle to the caudal '>

body much compressed ; upper canines very long, recurved ; three canines on

the sides of the lower jaw; caudal fin subtruncate ; color dark plumbeous

above, rest of body yellowish white ; no axillary spot ; an indistinct elongate

dark blotch from behind the eye to middle of opercle. D. VIII-1, 21 ; A. II, 16

or 17 ; scales in the lateral line 52 to 54 Pauvipinnis, 3.

aa. Distance between dorsals about equal to diameter of pupil ; soft dorsal with about

24 rays, its base about If times that of the anal (Archoseion).

c. Body more elongate than in the other species, with longer and sharper snout

;

ba'se of. anal fin 2£ in head; eye rather smaller than in A. rcmifer, 5$ in head;

snout 4^; maxillary 2-J-, reaching middle of eye
;
gill-rakers rather long, X+ 12;

upper jaw with a large canine in front ; two to four small canines on each side

of lower jaw; dorsal and anal sc-aly; pectoral long, 1^ in head; longest dorsal

spine 2-J ; caudal fin slightly lunate. Head 3£ iu length ; depth 4^-. D. IX-I,

24; A. I, 15; scales 64; color bluish, the sides and belly silvery; axil dark;

opercle dusky within Analis, 4.

2. ARCHOSCION REMIFER.

Isojnsthus remifer Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 320 (Panama).

Habitat.—Pacific coast of tropical America, Panama.

This species is extremely close to Archoscionparvipinnis, differing only

in the characters mentioned in our analysis. It may perhaps prove a

geographical variety of the other.

3. ARCHOSCION PARVIPINNIS.

Ancylodon parvipinnis Cuv. &Val.,Hist. Nat. Poiss., v, 84, 1830 (Cayenne). Giinther,

Cat. Fish. Brit. Mas., ii, 312, 1860 (copied).

Isoplstlius parvipinnis Jordan, Proc. Acad. Nat. Sci. Phila., 1883,289 (Cayenue, re-ex-

amination of type). Jordan, Proc. U. S. Nat. Mus., 1886, 588 (name only).

Isopiisthus affinis Steindachner, Denksch. Mat. Nat. Kais. Acad. Wiss., 1879, 43, plate 2,

fig. 2 (Porto Alegre).

Habitat.—Coasts of Brazil, north to Cayenne.

Only the original type of this species iu the Museum of Paris has

been examined by us. This seems to be identical with the species well

figured by Steindachner under the name of Isopisthus affinis, and from

Steindachner's description and figure our account has been chiefly

drawn.

4. ARCHOSCION ANALIS.

Otolith us analis Jeuyns, Zool. Beagle, Fishes, 164, 1842 (Pern). Giinther, Cat, Fish.

Brit. Mus., ii, 307, 1860 (copied).

Otoliihits peruanus Tschudi, Fauna Peruana Ichthyol., 10, 1344 (Peru).

Ancylodon altipinnis Steindachner, Ichthyol. Notizen, iii,2, plate l,fig. 2, 18G6 (West

coast South America).

Habitat.—Coast of Peru.

S. Mis. 90 23
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We have examined many specimens of this species from Callao, Peru,

in the museum at Cambridge. There seems no room for doubt as to

the identity of the nominal species analis, peruanus, and altijpinnis.

The species is about as near Cestreus as Isopistlius, and its existence

renders the separation of Archoscion as a genus from the former a matter

of questionable propriety.

Genus III.—CESTREUS.

Cestreus Gronow, Cat. Fish., ed. Gray, 49, 1854 (carolincmis = nebulosus).

Cynoscion Gill, Proc. Acad. Nat. Sci. Phil., 1862, 18 (regalia).

Apseudobranchus Gill, loc. cit. (toeroe = acoupa).

Atractoscioa Gill, loc. cit. (cequidens).

Otolithus species ; Cuvier, Giinther, &c.

Type: Cestreus carolinensis Gronow = Otolithus nebulosus Cuvier.

This genus is closely related to the old world genus Otolithus, from

which it differs cbietly in the absence of canine teeth in the lower jaw.

Nearly all the species referable to Cestreus are American.

Cynoscion, notwithstanding the existence of a prior name Cestrccus

We use the name Cestreus (usffTpsvb) instead of the later name
{usarpalos), also applied to a genus of fishes (Mugilidw).

The reasons for regarding the two words as different have been
already given in full by Dr. Jordan in a recent review of the Pleuronec-

thltv, and need not be repeated here. (See page 297 of this Report.)

ANALYSIS OF AMERICAN SPECIES OF CESTREUS.

a. Scales not very small, the lateral line having 55 to 75 pores, the number of trans-

verse series ranging from 55 to 75, being

not much in excess of the number of

pores; head compressed, not truly con-

ical; upper jaw with distinct canines,

the band of teeth in the upper j aw rather

narrow, the lower teeth small and in

few series in front, larger and uniserial

on the sides.

b. Soft rays of the dorsal and anal more or less closely scaled
;
gill-rakers compara-

tively long and slender, 9 to 12 on the

lower part of the arch, the longest at

least half the diameter of the eye.*

c. Soft dorsal of 19 to 23 rays.

d. Caudal fin rhombic, the middle rays considerably produced.

e. Mouth large, extremely oblique, the maxillary reaching considerably be-

yond eye, its length 2^ in head ; body
robust, deeper, heavier, and with the

back more elevated than in auy other

of our species; anterior profile depressed

above the eye, so that the snout prqj ects

;

snout short, not very acute, 4?- in head
;

head thicker than in other species, the

interoibital space equal to length ot

' Cestreus obliquatus, a species imperfectly known, belongs presumably to this group.
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snout; eye 7£ in head; maxillary very

broad, its tip 6 in head; canines two,

short and stout ; lateral teeth of lower

jaw moderate
;
gill-rakers X+ 10, rather

long and slender, the longest f eye;

pseudobranchiae often obsolete on one

side ; dorsal spines high, the longest 2-fo

in head; soft dorsal moderately scaly,

the distal half of the rays largely naked
;

middle rays of caudal produced; P. li

in head ; ventrals a trifle shorter ; color

pale, bluish above, silvery below, axil

and inside of opercle a little dusky;

head 3| ; depth 4. D. IX—1, 19 ; A. I, 9
;

scales about 65 PKiEDATORius, 5.

ee. Mouth moderate, not very oblique; the maxillary extending little be-

yond eye, its length about 2J in head.

/. Snout short, bluntish, 4J in head; mouth smaller and less oblique than

in most of the species, the canines quite

small; the lateral teeth of lower jaw
smaller and more nearly equal than in

others; lower jaw a little protruding;

maxillary extending to posterior margin

of eye, 2£ in head
;

gill-rakers 3+10,

those near the angle rather long, £ eye,

the others rapidly shortened ; eye large,

5f in head ; soft dorsal and anal scantily

scaled, the distal half largely naked, the

fins rather high, the longest soft rays 2£

in head ; caudal pointed
;
pectorals 1^ in

head, not reaching tips of ventrals;

color pale, with faint darker streaks

along sides of back ; axil pale ; opercle

dusky within ; head 3* ; depth 4. D. X-
1,20; A. I, 8; scales 66 Acoupa, 6.

ff.
Snout loug, about 3Jin head ; maxillary reaching a little beyond eye;

pectoral shortish, If in head ; lower jaw
very prominent ; lateral line becoming

straight opposite front of anal ; dorsal

spines weak, the longest 2| in head

;

color uniform silvery, sides minutely

punctulate; axil brown, ventrals yellow-

ish ; head 3£ in length ; depth 4. D. VIII-

1,21 or 22; A. II, 10; scales 10-70-23.

Squamipinnis, 7.

drf. Caudal fin lunate or subtruncate, the middle rays shorter than the upper

ones.

g. Coloration nearly plain, bluish above, silvery below ; anal rays II, 10,

maxillary reaching a little beyond eye,

2$ in head ; body rather elongate, the

back somewhat elevated ; head com-

pressed, pointed, not conical ; eye moder-

ate, 6| in head, its width a little more

than interorbital space
;
gill-rakers long

and strong, nearly as long as eye ; lateral

line becoming straight under soft dorsal

;
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soft fins all densely covered with small

scales ; dorsal spines stiffish, the longest

2f in head; anal spines small ; ventrals 2

in head; caudal fin deeply lunate ; the

middle rays 2J in head
;
pectoral fms If

in head, reaching beyond tips of ven-

trals; color slaty bluish above, silvery

below ; body and fins everywhere with,

dark punctulations ; tip of chin dark
;

fins yellowish, the upper all with dark

edging
;
pectorals blackish on the pos-

terior side ; axil dusky ; lining of opercle

dark ; head 3 nj in length ; depth 4.

D. IX-I, 23; A. II, 10; poretj in lateral

line 60 ; the series of scales 06.

Othonopterus, 8.

gg. Coloration not uniform, the back and sides with conspicuous continuous

brown streaks along the rows of scales,

those above lateral line running upward
and backward, those below horizontal

;

belly silvery ; fins plain ; anal rays I,

8 ; body rather robust, compressed '>

head compressed ; eye large,5J in head

;

mouth moderate, somewhat oblique, the

maxillary 2J in head, not quite reach-

ing line of posterior margin ofeye; snout

moderately pointed^ 4 in head ; canines

moderate ; lateral teeth of lower jaw
moderate in size, rather numerous ; chin

projecting ; interorbital space rather

flattened and depressed, 5^ in head
;
gill-

rakers long and slender, the longest §

eye, 4 -f- 13 in number; scales large!

lateral line becoming straight under

front of soft dorsal; soft dorsal and
anal low, densely scaled ; longest dorsal

spine 2£ in head; caudal subtruncate
;

pectorals longer than ventrals, If in

head; anal small; head 3J in length ;

depth 4^. D. X- I, 11) ; A. I, S ; scales

54 (pores) (52 series) Striatus, 9.

cc. Soft dorsal of 27 to 29 rays; caudal fin subtruncate, or double truncate,

the middle rays but slightly produced.

h. Coloration nearly uniform silvery, somewhat darker above ; snout

short, scarcely longer than eye.

i. [Caudal truncate; body rather slender; eye 5 in head, the snout

but little longer ; maxillary reaching

posterior third of eye
;
pectoral as long

as ventral ; coloration uniform silvery

;

head 3f in length ; depth 5-J-. D. X-I,

27; A. I, 11 ; scales 60, scales of fins un-

described.] (Sauvage.) .Obliquatus, 10

ii. Caudal weakly double concave; body rather deep ; eye very large

•1 in head, as long as snout, equal to

interorbital width; body more coin-

t
pressed than in other species; the back
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somewhat elevated ; snout rather short,

not very acute, 4£ in head; mouth
smaller than in related species ; maxil-

lary 2| in head, reaching to helow pos-

terior margin of pupil ; gill-rakers long

and slender, 4 -f 9, the longest half eye
;

lower pharyngeals very slender ; dorsal

fins contiguous ; memhrane of soft dor-

sal scaled to its tips; scales weakly
ctenoid; lateral line much curved ante-

riorly, becoming straight under sev-

enth dorsal spine ; color grayish silvery,

thickly punctulate above and on sides

to level of pectorals, then abruptly

silvery, a row of dark points marking
the line of division ; snout and tip of

lower jaw blackish ; mouth white
within; lower fius white, upper dusky;

head 3£ in length ; depth 3f. D. X-I, 27

to 29 ; A. II, 9 or 10 ; scales 6-58 to 62-7.

NOTHUS, 11.

hh. Coloration brownish silvery above, with many dark-brown spots,

arranged in uudulatiug streaks ; body
more or less compressed ; eye moderate,

5 to 7 in head ; maxillary extending- to

below posterior margin of eye, 2£ in

head ; canines large ; color brownish
silvery, with iridescent reflections, and
marked with many small, rather irreg-

ular dark-brown spots, some of which
form undulating lines running upward
and backward ; upper fins dusky, lower

yellowish Eegalis,12.

x. Snout not very sharp, about 4J (4 to 4J)

in head; gill-rakers long and slender,

usually 5 -j- 10 to 12 iu number; mem-
branes of soft dorsal and anal more or

less closely scaly, the scales readily de-

ciduous ; head 3+ ; depth about 4£. D.

X-I, 26 to 29; A. II, 11 to 13; scales

6-56-11 Var. regalia, 12 (a).

xx. Snout very sharp, 3f to 3J- in length

of head
;

gill-rakers shorter, rather

slender, 4 + 8 or 9 in number; mem-
brane of soft dorsal and aual with very

few scales, these readily deciduous

;

head 3^ in length; depth 4*. D. X-I,

24 or 25 ; A. II, 10 or 11 ; scales 5-52-8.

Var. lhalassinus, 12 (b),

bb. Soft rays of the dorsal and anal scaleless
;
gill-rakers comparatively short and

thickish, usually not longer than pupil,

and but 6 to 8 on lower limb of the arch.

j. Coloration not uniform, grayish and silvery, the back with dis-

tinct darker spots, lines, or reticulations;

caudal fki truncate, or slightly double

concave.
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A\ Caudal and dorsal fins immaculate.

/. Back and hides covered with dark-brown streaks aud reticu-

lations, which obscure the ground color,

"specially above the lateral line; lat-

eral line iu a pale streak, bordered above

and below by a darker one ; lower parts

silvery; fins unspotted. Body compara-
tively deep and compressed ; head some-

what conical, the snout not very sharp,

3$- in head ; maxillary extending to be-

low margin of pupil, 2* in head; eye 7

in head
;
gill-rakers shortish, 3 +7; ven-

trals lj in pectorals; pectorals about

If iu length of head; highest dorsal

spine about 2 1 in head ; caudal double

truncate. Head 3+ in length ; depth 4 J.

D. X-I, 28 ; A. II, 9 ; scales 9-60-15.

Reticulatus, 13.

kk. Caudal and soft dorsal tins with conspicuous round black spots

;

back and sides covered with similar

spots smaller than the pupil, largerthau

those on the fins ; anal fiu dusky. Body
moderately elongate, compressed ; snout

rather long and acute, 3J in head ; eye

small, 6 to 7 in head ; maxillary 2^ iu

head; canines strong; gill-rakers short-

ish, 3+8; lower pharyngeals narrow,

with seven or eight series of sharp teeth,

those of the inner series enlarged; pec-

torals li in veutrals, 2J in head. Head

•Si iu length; depth 4. D. X-I, 25 to 27.

A. II, 10 ; scales 10-70 to 75-11.

Nebulosus, 14.

jj. Coloratiou nearly uniform bluish gray above, silvery below

;

no distinct spots on body or fins,

m. Caudal fin somewhat lunate in the adult, the middle rays

shortest, although more or less pro-

duced in young specimens; pectoral fin

short, not reaching tips of ventrals

;

maxillary extending beyond pupil, 2£ in

head ; canine large, usually but one pres-

ent ; snout rather sharp, 4 iu head
;
gill-

rakers shortish, 4+7 ;
pharyngeals nar-

row, their teeth small, cardiform, the

inner ones somewhat enlarged ; color,

clear steel-blue above, without stripes

or spots ; silvery below ; a narrow dusky

shade aloug the sides below the lateral

line; axil dusky; lower fins yellowish,

with dusky shading ; upper fins dark;

second dorsal dark edged. Head 3J iu

length ; depth 4|. D. X-I, 22 or 23 ; A.

II, 10. Scales 13-75 (pores)-14, about 95

in a longitudinal series. Parvipixnis, 15.

mm. Caudal fin always double truncate or double concave,

the middle rays somewhat produced.
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n. Pectoral fins reaching nearly or quite to the tips of ven-

trals, their length more than half head.

o. Scales small (12-86-X), the number of pores in the

lateral line about 70 ; head rather long,

compressed and pointed ; maxillary a

little more than half head, reaching just

past eye ; lateral line becoming straight

opposite the vent ; body rather slender,

compressed ; eye large, G in head
;
pre-

maxiMaries in front, entirely below eye

;

canines small, two usually present;

longest dorsal spine 2 in head ; longest

soft ray 2£ ; middle rays of caudal con-

siderably produced, 1^ in head; anal

spine rather small and stout ; ventrals

little more than 2 in head
;
pectorals If.

Color bluish above, silvery below, upper-

parts and especially the middle of the

sides punctate with dark points ; upper

fins dark, their margins dusky, lining

of opercle black ; inside of mouth bright

yellow in life. Head 3* in length;

depth 4£. D. IX-1, 20 ; A. II, 8. Scales

12-66 (pores)-X ; 86 rows of scales.

Xanthulum, 16.

oo. Scales moderate (8-66-18), the pores in the lateral

line about 63 ; head large, bluntish ; the

snout shorter than in Cestreus stolzmanni,

the snout 4 to 4-£ in head ; eye 6J in head

;

maxillary nearly halfhead, reaching well

past eye; body rather robust; lateral

line becoming straight at a point well in

advance of vent ; dorsal spines slender,

the longest 2^ in head ; caudal double

truncate, the middle rays longer than the

head without snout; pectorals nearly

reaching tips of ventrals, more than half

length of head; second anal spine evi-

dent. Color white, somewhat bluish

above. Head 3£ in length ; depth 4. D.

X-I, 21 ; A. II, 9 ; scales 8-63 (pores)-18

;

66 series of scales Albus, 17.

tin. Pectoral fins short, reaching little past middle of ven-

trals, their length not more than half

head ; body elongate, somewhat com-

pressed; mouth oblique; maxillary 2 }

iu head, extending to posterior margin

of pupil ; snout rather sharp, 4 in head

;

canines rather small
;
gill-rakers short-

ish, 4+7 ; body comparatively slender

and elongate ; scales rather large, all

strongly ctenoid ; lateral line becoming

straight just before front of second dor-

sal ; longest dorsal spines 2\ in head

;

soft dorsal slightly falcate, the first rays
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about 2 in head ; caudal large and broad,

double truncate ; veutrals 1 §• in head.

Color steel bluish above, lower parts

silvery ; no distinct markings. Head 3f
in length ; depth 41. D. IX-1, 21 ; A. II,

9; scales 10-60 (pores)-lO.

Stolzmaxni, 18.

art. Scales very small ; the number of pores in the lateral line 70 to 90, and very

much less than the number of trans-

verso rows, which is from 85 to 150

;

teeth of upper jaw iu a rather broad

band, one to four of them usually more

or less canine-like, the canines generally

small,* and sometimes wholly disap-

pearing with age ; lateral teeth of lower

jaw not much enlarged; gill-rakers usu-

ally small and short.

t

p. Caudal fin lunate or subtruucate ; scales not very

small; head more or less distinctly con-

ical, not flattened above; soft dorsal

with 21 to 23 rays.

g. Soft dorsal and anal fins wholly scaleless.

r. Pectoral fin rather long, more than half head

;

flesh firm ; scales of sides of head not

silvery ; head pointed, subcorneal, little

compressed; profile rather steep; snout

sharp, rather long, 3f in head ; maxil-

lary extending beyond pupil ; anteriorly

on a level with the lower margin of the

pupil, 2£ in head; canines small, be-

coming obsolete
;
pharyngeals long and

slender, with four series of teeth, the

inner series several times larger than the

rest
;
gill-rakers short, 2+7 ; scales very

small, those on head little imbedded and

less silvery than in related species; cau-

dal lunate, its middle rays less than half

length of head ; both anal spines evi-

dent, the second about half length of

the rays; color bluish, little silvery;

everywhere punctulate
;
young with

three or four distinct dusky cross-bars

axil and fins dusky ; a dusky blotch at

base of pectoral, extending on whole

inner face of the fin . Head 3£ in length

.

depth 4. D. X-I, 21 to 23; A. II, 9; scales

12-88-14 Nobilis, 19.

rr. Pectoral fius short, not more than half length

of head ; flesh rather soft ; sides of head

brightly silvery; head very regularly

conical, pointed, tapering, scarcely com-

pressed; snout very acute ;
3* in head;

canines quite small, usually but one pres-

* Rather large in Cestreus microlepidotus.

tNot examined iu Cestreus microlepidotus, of moderate length in C. steindachneri.
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ent aud this disappearing with ago ; eye

small, 7-J in head; maxillary extending

to behind pupil, 2-J- in head; body slen-

der ; subfusiform, moderately com-
pressed

;
gill-rakers very short, 3+6.

Scales small, all cycloid, those on head
imbedded and brigbtly silvery ; bighest

dorsal spine 2^ in head
;
pectorals and

veutrals about equal, 2 in head ; caudal

lunate. Color grayish above, with brigbt

reflections; silvery below; lower part

of tail golden ; middle of sides with dark

punctulations; iuside of mouth deep

orange-yellow ; liniug of operclc black

;

caudal tins dusky wbitisb, with more or

less of dark edging ; lower rays of cau-

dal yellowish ; fins otherwise translu-

cent, unmarked; axil light brownisb.

Head 3£ in length ; depth 4f. D. IX-I,

21 ; A. II, 10. Scales 17-90-15
; about 80

distinct pores in the lateral line.

Phoxocephalus, 20.

qq. Soft dorsal fin with its lower portion covered

with small, caducous scales. Body com-
pressed ; head conic, more compressed
than in Cestreusphoxocephalus ; eye mod-
erate, 5 to G in head ; maxillary reach-

ing nearly to posterior margin of orbit,

2J in head ; lowerjaw mucb projecting;

upper teeth mostly biserial ; canines

small, both of them present ; lateral

teeth of lower jaw small; gill-rakers

short and slender, 2 + 7 ; scales small,

chiefly cycloid, those on sides of head
bright silvery ; lateral line becoming
straight above front of anal ; caudal fin

subtruncate
;
pectoral fins moderate, 2 in

head ; caudal weakly double truncate
;

head 3| in length ; depth 4£ ; D. IX-I,

21 to 23; A. II, 10; scales 13-90-13,

about 80 distinct pores . . Leiarciius, 21.

pp. Caudal fin rhombic or S-shaped, the middle rays

produced, the upper lobe usually pointed;

soft dorsal with 23 to 28 rays.

8. Soft dorsal entirely naked; anal with a few
scales; body long and low, spindle-

sbaped, the head slender, subterete, and
depressed above (suggesting the form of

Elacate)
;

profile from snout to dorsal

weakly concave ; snout long, rather

pointed, 4 in head ; mouth large, little

oblique, the lower jaw strongly project-

ing, the maxillary 2?- in head ; canine

teeth 2, short and thick ; lateral teeth

close-set, of moderate size ; eye small, 8|
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in head; interorbital space flattish, 4|

in head
;
gill-rakers rather short, X-f- 8,

the longest about half eye ; scales on

head very small and silvery ; caudal

S-shaped, the middle rays longest
;
pec-

toral 11 in head. Color plain, rather

dusky, silvery below ; inside of gill cav-

ity dusky ; head 3^ in length ; depth 5

to5£; D. X-i; 28; A. I, 8. Scales 80

(pores), 125 to 130 cross-series.

Yirescens, 22.

88. Soft dorsal and anal fins densely scaly

throughout.

t. Sides of lower jaw without canines, the

teeth all comparatively small.

u. [Scales extremely small, about 150 in a

longitudinal series above the lateral

line, 40 in a vertical series ; snout 4 in

head; eye large, 4£; interorbital area 5i

in head ; maxillary extending beyond

eye ; lower jaw projecting ; upper jaw
with 3 series of teeth ; canines rather

strong ; lateral teeth of lower jaw not

canine-like ; dorsal spines slender, the

longest 2| in head ; caudal fin S-shaped

;

pectoral slightly longer than ventral,

which is slightly more than half head
;

lateral line becoming straight above

anal ; color greenish, silvery below; head

3f in length ; depth 4£ ; D. XI-I, 23 ; A.

II, 9; scales 155 to 1G0; 70 pores in the

lateral line.] (Steindaehner.)

MlCROLEPIDOTUS, 23.

uu. Scales not very small, about 85 to 90 in

a longitudinal series above the lateral

line ; body rather robust, the head

small and tapering; profile of head

nearly straight and rapidly descending

;

mouth rather small, oblique, the max-
illary 2^ in head; chin prominent;

snout short, rather pointed, 6 in head

;

eye large, 5£ in bead ; teeth all compar-

atively small, the bands rather broad
;

no distinct canines in upper jaw, the

usual canine scarcely longer than the

teeth around it ; lateral teeth of lower

jaw small ; scales small, those of lateral

line little enlarged ; lateral line less con-

spicuous than in C. vircscens or C. bairdi,

becoming straight under front of soft

dorsal; gill-rakers rather long, 4+9,
the longest £ eye ; pectorals quite short,

shorter than ventrals, 2-i in head, their

tips not reaching tips of ventrals ; caudal

rhombic, the upper angle pointed ; color
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silvery, darker above; faint streaks

along the rows of scales on tlie back

;

head 3f in length; depth 4 ; D. X-I, 21

to 23 ; A. I, 9 ; scales 70 (pores) ; about

86 series Steindachneui, 24.

tt. Sides of lower jaw each with 4 or 5 mod-

erate canines (the lateral teeth being

larger than in any of the other species,

much as in Isopisthus); canines of upper

jaw strong; body slender, not specially

compressed ; head rather slender, little

compressed ; the upper profile straight •

theinterorbital area moderate (as bpoad

as eye) and little convex; eye large, 4£

iu head ; snout short, sharp, 4£ in head

;

mouth moderate, not very oblique, the

maxillary 2£ iu head and extending to

beyond pupil
;
preorbital very narrow,

not as broad as pupil; gill-rakers slen-

der, very short and small, X-f6, the

the longest half as long as pupil ; dorsal

spines slender, the longest 2£ iu head

;

soft dorsal and anal densely scaled ; cau-

dal fin rhombic
;
pectoral fins longer

than ventrals, 1* in head; scales of lat-

eral line enlarged, somewhat covered by

smaller scales; lateral line becoming

straight just before anal ; color plain

silvery, darker above; head 3*; depth
4i ; D. X-I, 25 ; A. I, 10 ; scales 70 pores

;

150 series Bairdi, 25.

5. CESTREUS FRiEDATORIUS.

(BOCCONE.)

Cestreus prwdatorius Jordan & Gilbert, sp. nov. (Panama).

Habitat.—Pacific coast of tropical America, Panama.
This strongly marked species was obtained by Dr. Gilbert at Panama

in 1883, and by us described in MS. at the time. Our specimens were

destroyed by fire, and the species has remained unnoticed. The types

of the present description are three specimens, the largest nearly 2 feet

in length, obtained by Professor Agassiz at Panama. These are num-

bered 10901 and 10902 on the register of the Museum of Comparative

Zoology. The species is known to the Panama fishermen as " Boccone."

6. CESTREUS ACOUPA.

Chellodipterus acoupa Lacdpede, Hist. Nat. Poiss., iii, 546, 1802 (Cayenne).

Cynoscion acoupa Jordan, Proc. U. S. Nat. Mus., 1886, 588 (name only).

Lutjanus cayennensis Lacepede, Hist. Nat. Poiss., iv, 196 and 245, 1802 (Cayenne)

Otolithus cayennensis Giinther, Cat. Fish, Brit. Mus., ii, 309, 1860 (West Indies)
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Otolithus rhomooidalis Cuvier, Regno Animal, ed. 2, 1829 (based on Lutjarius cayen-

nensis Lac6pede).

Otolithus toeroe Cvly. & Val., Hist. Nat. Poiss., v, 72, plate 103, 1830, Cayenne (same
type asi. cayennensis Lac., Surinam, Brazil, Lake Maracaibo), Hid., ix, 478

(Cayenne).

Apseudobranchus toeroe Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18 (name only).

Habitat—Surinam, Brazil.

There seems to be no reason to doubt that this is the Otolithus toeroe

of Cuvier & Valenciennes, and this toeroe is based on the same typical

examples as the prior names rhomboidalis and cayennensis.

As to the still earlier name aconpa, it seems to us that Cuvier and
Valenciennes are right in referring it to a species of this group, as the

'

caudal is rounded, the lowerjaw projecting, the teeth unequal, and the

second dorsal with 18 rays. As, according to the statements of these

authors, the lish called "Toeroe" by the Dutch in Guiana is known as
uAcoupa"by the Portuguese, this identification is highly probable.

The specific name aconpa should then supersede cayennensis.

Our description of this species is taken chiefly from a specimen 14

inches long from Cachiura, Brazil (10S92, M. C. Z.). Numerous other

specimens are in the museum from Surinam, San Matheo, Curuca, Ca-

chiura, and Bio Janeiro.

The statement is made by Dr. Giinther that this species lacks pseudo-

branchia?, and on this statement Dr. Gill has proposed for it the generic

name of Ap&eudobranclius.

It is true in this as in other species of Cestreus that the pseudo-

branchiae become smaller with age. Usually they become (in old spe-

cimens) obsolete on one side while they are perfectly evident on the

other. This is the case with all the old specimens of this species which

we have examined, and it is true also in several others of the larger

species. The genus Apseudobranckiis is therefore strictly synonymous
with Cestreus and Cynoscion.

7. CESTREUS SQUAMIPINNIS.

Otolithus squamipinnis Gunther, Fishes Central America, 387 and 429, I860 (Panama).

Steindaehner, Neue und Selteue Fische k. k. Zool. Mus. Wien, 37, 1879

(Panama").

Cynoscion squumipinne Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 232 (La Union
San Salvador). Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 320 (La
Union).

Habitat.—Pacific coast of tropical America.

This species is known from a few specimens taken at La Union and
Panama. Specimens obtained by Prof. Alexander Agassiz at Panama
are in the museum at Cambridge.

8. CESTREUS OTHONOPTERUS.

Cynoscion squamipinnis Streets, Bull. U. S. Nat. Mus., vii, 49, 1877 (oft' San Ygnaclo
River, Gulf of California) (not Otolithus squamipinnis Gunther).

Cynoscion othonopierum Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 274 (Punta San
Felipe, Mexico). Jordan & Gilbert, Bull. U. S. Fish Com., 1881. 320 (copied).

Habitat.—Gulf of California.
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This species is known to us from its type, a large specimen taken in

the Gulf of California. The specimen—also from the Gulf—recorded by
Dr. Streets under the name squamipinnis, seems to belong to G. othonop-

terus. The species is closely related to G. squamipinnis, bnt we believe

it to be distinct.

9. CESTREUS STRIATUS.

Chiatucwpa Marcgrave, Hist. Brazil, 1G4S.

Otolithus striatus Cuvier, Regno Animal, ed. 2, 1829 (based on Guatucupa of Marcgravo).
Ololithus guatucupa Cuv. & Val., Hist. Nat. Poiss., v, 75, plate 104 (Montevideo).

Giinther, Cat. Fish. Brit. Mus., ii, 309 (copied). Giinther, Shore Fishes, 13,

1880 (mouth of the Rio de la Plata). Jenyns, Zool. Beagle, Fishes, 41, 1842

(Maldonado Bay).

Habitat.—Coasts of Brazil and Argentine Eepubiic.

This strongly marked species much resembles the northern weak-
fish in coloration, but it is readily distinguished by the small number
of its dorsal rays.

Our description is mainly taken from a specimen 18 inches long from
Buenos Ayres (434, M. C. Z.). Other specimens are in the museum from
Montevideo, Maldonado, and Buenos Ayres.

10. CESTREUS OBLIQUATUS.

Otolithus obliquatus (Valenciennes MSS.) Sauvage, Bull. Soc. Philom. Paris, Hi, 209,

1879 (Martinique).

Cynoscion obliquaturn J ordau, Proc. TJ. S. Nat. Mus., 188G, 588 (name only).

Habitat.—Martinique.

This species is unknown to us. The increased number of dorsal

rays leads us to place it in the neighborhood of Gcstrens nothus, with
which species the scanty description agrees in most respects. G. nothus

has, however, not been recorded from the West Indies.

The following is the account published by Dr. Sauvage :

"Un Otolithe e"tiquet6 dans la collection du Museum Otolithus obliquatus de la main
de Valenciennes, n'est pas d6crit dans FHistoiro des Poissons. Voisiue de 1' Otolithus

thalassinus, Holbr., cette espece en differe par le moius grand nombre d'dcailles a la

ligne late"rale et rceil plus grand; la forme de la caudale la s6pare de Y Otolithus
nothus, Holbr., des inemes parages. Voici la diagnose dos deux exemplaircs recueillis

a la Martinique par M. P16e :

"D. X, 28; A. 1,11; L. lat. GO.

" Hauteur du corps contenue cinq fois un tiers, longueur de la tete trois foiset trois

quarts dans la longueur totale du corps ; museau un peu plus long que le diametre de
rceil, qui est contenue cinq fois dans la longueur de la tete ; machoire infe"rieure plus
lougue que la sup6rieure ; des canines assez fortes a la machoire supdrieure seulement •

maxillaire arrivant au niveau du tiers poste"rieur de l'ceil ; angle du pre"operculearrondi

et un peu rejet6 en arriere ; dentelures du prdopercule bien visibles, plus fortes a Tan-
gle. Caudale tronque"e ; pectorales de memo longueur que les ventrales. Lio-ne la-

t<§rale assez incurvde vers le milieu de sa longueur. Coloration uniforme. Lon<nieur
du corps 0,200.' ;
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11. CBSTREUS NOTHUS.

(Bastard Sea Tkout.)

Otolithus nothus Holbrook, Icbthyol. S. Carolina, 134, plate 19, fig. 1, 1860 (Sonth

Carolina). Giinther, JCat. Fish. Brit. Mus., ii, 308, 1860 (Jamaica).

Cynoscion nothus Goode & Bean, Proc. U. S. Nat. Mus., 1879, 131 (Pensacola). Jordan

& Gilbert, Proc. U. S. Nat. Mus., 1882, 607 (Cbarleston). Jordan & Gilbert,

Syn. Fish. Nortb Am., 580, 1882. Goode, Proc. U. S. Nat. Mus., 1884, 212 (St.

Jobn's River, Fla.).

Habitat.—South Atlantic and Gulf coasts of United States.

This species is rather rare at Charleston and elsewhere along our

Southern coast.

It is a very well marked species, differing in numerous respects from

the others, regalis, thalassinus, nebulosus, found in the same waters.

The specimens examined by us are from Cbarleston.

12. CESTREUS REGALIS.

(The "Weak-fish, or Squeteague; "Sea Trout.")

[FlateL]

a. Var. regalis.

Johnius regalis Blocb & Scbneider, Syst. Icbtbyol., 75, 1801. Holbrook, Icbtbyol. S.

Carolina, 127, plate 18, fig. 1 (South Carolina).

Otolithus regalis Cuv. & Val., Hist. Nat. Poiss., v, 67 (New York, New Orleans).

Ricbardson, Faun. Bor. Amer. Fisb., 68, 1836. Storer, Report Fisbes Massa-

chusetts, 33, 1839 ("no longer found on the coast"). Storer, Hist. Fisb.

Mass., 122, plate 9, fig. 1 (Provincetown). Ayres, Fisbes of Brookbaven,

L. L, 259, 1842. DeKay, New York Fauna, Fisbes, 71, plate 8, fig. 24, 1842

(New York). Storer, Syn. Fisb. Nortb Am., 118, 1846 (Massachusetts).

Giinther, Cat. Fisb. Brit. Mus., ii, 307, 1860.

Cynoscion regale Gill, Proc. Acad. Nat. Sci. Pbila., 1862, 18. Ubler & Lugger, Fisbes

of Maryland, 98, 1876 (Cbesapeake Bay). Goode & Beau, Fisbes of Esses

County and Massachusetts Bay, 17, 1879 (Milk Island, Cape Ann). Bean,

Proc. U. S. Nat. Mus., 1880, 90 (Norfolk, Va. ; Wood's Holl, Mass.). Jordan

& Gilbert, Proc. U. S. Nat. Mus., 1882, 607 (Cbarleston). Jordan & Gilbert,

Syn. Fisb. North Am., 581, 1882. Goode, Hist. Arpiat. Aniin., 362, plate 120,

1884 (Wood's Holl, Mass.).

Boccus comes Mitcbill, Report in part Fishes New York, 26, 1814 (New York).

Labrus squeteague Mitcbill, Trans. Lit. and Phil. Soc. New York, 396, plate 2, fig. 1,

LSI 5 (New York).

I). Var. thalassinus.

Otolithus thalassinus Holbrook, Icbth. South Carolina, 132, plate 18, fig. 2 (South Car-

olina). Giinther, Cat. Fish. Brit. Mus., ii, 308, 1860 (Gulf of Mexico).

Cynoscion thalassinus Jordan & Gilbert, Syn. Fish. North America, 581, 1882 (copied).

Habitat.—Atlantic and Gulf coast of the United States ; var. thalas-

sinus from Virginia to Louisiana.

The Weak-fish is one of the most valuable food-fishes of our At-

lantic coast. It is caught in large numbers, and its fiesh is very excel-

lent for the table. Its fiesh, like that of most species of the genus, is

very tender and easily torn, hence the common name of Weak-fish.
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On the Carolina coast it has received the very inappropriate name of

"Sea Trout."

Specimens of the typical regalis are in the museum at Cambridge from
various localities on the Atlantic coast, aud from Mobile and " Florida

Keys," on the Gulf coast. Its occurrence in the Gulf must be infrequent,

as no specimens have been obtained by Dr. Jordan at Galveston, New-

Orleans, Pensacola, Cedar Keys, or Key West.

The form called OtoUthus tlialassinus by Hoi brook has not been rec-

ognized by later collectors, and it has usually been considered identical

with (J. regalis.

A specimen lately sent to us by Mr. Silas Stearns from Pensacola

seems to answer to Holbrook's description, and we have found two simi-

lar specimens in the museum at Cambridge, one (No. 438, M.C. Z.)

from Pass Christian, Mississippi, the other from Hampton Roads, Vir-

ginia. The only differential characters which we have noted are given

in the analysis of species. As C. regalis is subject to considerable vari-

ation, we have regarded C. tlialassinus as an extreme form or variety

rather than as a distinct species. It may, perhaps, be found to inhabit

a different depth of water than that which the common Weak-fish fre-

quents.

The following is a description of oiir specimen from Pensacola: Depth,

4| in length ; head, 3J ; D. X — I, 24 ; A. II, 11 ; lateral line, 50 ; length,

12 inches.

Body compressed ; not especially elevated ; of abou t the same depth

everywhere betwen the ventrals and the vent ; caudal peduncle rather

long and stout.

Head poiuted, subcorneal
;
profile straight, scarcely descending; eye

rather large, If in snout, 5& in head ; mouth large, oblique
;
premaxil-

lary anteriorly on a level with the upper margin of the pupil ; maxillary

extending beyond the pupil; lower jaw strongly projecting, its tip en-

tering the profile.

Teeth of the lower jaw in two series, anteriorly in a single series; those

in front small and subequal ; the inner ones recurved ; those of the side

much larger. Teeth of the upper jaw in two series ; those of the outer

series scarcely decreasing in size towards the angle ; those of the inner

series becoming minute on the sides
; canines moderate, & the diameter

of the eye.

Preopercle with a striated and dentated dermal margin; gill-rakers

slender ; those near the angle half the length of the eye.

Lower pharyngeals weak and long, grooved below; teeth at the angle

several times as large as the rest, all more or less recurved ; the ante-

rior ones specially so; teeth of the upper pharyngeals unequal.

First dorsal spine inserted above the end of the first fourth of the

ventrals; the spines slender; the third highest, reaching to the ninth

spine, 2| in head; second anal spine about twice as large as tbe first,

2§ in length of eye; anal rays 2| in head
;
pectorals broken; ventrals
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slightly less than 2 in head; soft dorsal apparently not scaly, but so

mutilated that we cannot be certain of this.

Scales very weakly ctenoid; lateral line somewhat wavy anteriorly,

becoming straight under the fourth or fifth dorsal ray.

Color, brownish above, lighter below ; middle of sides with many dark
dots ; a dark blotch on upper corners of opercle and cheek ; axil and
inner margin of pectoral, black; spinous dorsal, black; soft dorsal and
caudal, dusky; the rest of the fins pale.

The specimen from Pass Christian has no scales on dorsal or anal at

present, but the marks showing their former presence on the basal parts

of the fin are evident. Gill-rakers, X-f 8, the longest § eye; snout 3|
in head; D. X-I, 25; A. I, 10.

In the specimen from Hampton Roads the gill-rakers are X+9; snout

3| in head; D.X— 1, 25. The coloration is essentially as in regalis, but

in all these specimens it is more silvery, the dark markings less dis-

tinct.

13. CESTREUS RETICULATUS.

OtoJUhus reticulatus Giinther, Proc. Zool. Soc. London, 1864, 149 (San Jose" de Gua-
temala, Chiapain). Giinther, Fishes Central America, 387, 388, and 430, 18G9

(San Jose", Chiapam).

Cynoscion reticulalum Jordan & Gilbert, Proc. U. S. Nat. Mus. , 1881, 232 (Acapulco,

Mexico). Jordan & Gilbert, Bull. U. S. Nat. Mus., 1881, 319 (Mazatlau ; Pan-

ama).

Habitat.—Pacific coast of tropical America, Mazatlau to Panama.
This is a common food-fish of the west coast of Mexico. It consid-

erably resembles Ccstrem nebulosus, and is similar in size, habits, and

value to the latter.

14. CESTREUS NEBULOSUS.

(The Spotted Weak-fish, or Spotted "Sea Trout.")

[Plate II.]

Ldbrus squeieaguex&r. maculatus Mitcbill, Trans. Lit. it Phil. Soc, 396, 1815 (New
York) (not Ldbrus maculatus Blocb).

Cynoscion maculatum Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882,285 (Pensacola,

Galveston). Jordan & Gilbert, Proc. U. S. Nat. Mus.. 1882, 607 (Charleston).

Jordan &, Gilbert, Syu. Fish. North Am., 581, 1883. Bean, Internat. Fishery

Exhib. Berlin, 55, 1883 (Pensacola, Florida). Jordan & Swain, Proc. U. S.

Nat. Mus., 1884,233 (Cedar Key, Florida). Goode, Hist. Aquat. Anim., 362,

plate 120, 1884 (Norfolk, Va.).

Otolithu8 nebulosus Cuv. & Yal., Hist. Nat. Poiss., v, 79, 1830 (locality unknown).
Jordan, Proc. U. S. Nat. Mus., 1886, 540 (note on type of Cuvier & Valenci-

ennes).

Otolithus carolinensis Cuv. & Val., Hist. Nat. Poiss., ix, 475, 1833 (South Carolina).

DeKay, New York Fauna, Fishes, 72, 1842 (New York). Storer, Syn.Fish.

North Am., 318, 1846 (copied). Holbrook, " Ichthyol. S. Carolina, 133, pi. 19,

fis- 2" (S. Carolina). Giiuthcr, Cat, Fish. Brit. Mus., ii, 306, 1860 (New York,

Lake Pontchartrain).

Cestreus carolinensis Gronow, Cat. Fish., ed, ('ray. 49, 1851 (Carolina).
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Cynoscion carolinensis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 377 (Beaufort).

Goode, Proc. U. S. Nat. Mus., 1879, 112 (St. John's River, Florida). Goode

tfcBean, Proc. U. S.Nat. Mus., 1879, 131 (Pensacola). Bean, Proc. U. S. Nat.

Mua.,1880, 92 (St. John's River, Florida; Norfolk, Virginia; Beaufort, N. C;
Fort Macou, N. C).

Otolitluts drummondi Richardson, Faun.Bor. Am. Fish., 70, 1836 (New Orleaus). Storer,

Syn. Fish. North Am., 318, 1846 (copied). Girard, U. S. & Mex. Bound. Sur-

vey, 12, plate vi, 1859 (New Orleans, Brazos Santiago, Indianola). Giinther,

Cat. Fish. Brit. Mus., ii, 307, 1860 (copied).

Habitat.—South Atlantic and Gulf Coast of the United States; New
York to Texas.

This excellent food-hsh is everywhere common on our Southern coast.

The northernmost locality from which we have examined specimens is

Beesley's Point, New Jersey.

The oldest specific name of the species is that of Labrus squeteague

var. maculatus Mitchill. This name seems, however, to be ineligible, as

there was already a Labrus maculatus Bloch. Next in order comes the

Otolithus nebulosus of Cuvier & Valenciennes. This name apparently

is the one which should be retained, although the later name carolinen-

sis has been generally in use.

15. CESTREUS PARVIPINNIS.

(California "Blue-fish.")

Cynoscion parvipinnis Ayres, Proc. Cal. Ac. Nat. Sci., 1861, 156 (coast of Lower Califor-

nia).

Cynoscion parvipinnc Jordan & Gilbert, Proc. U. S. Nat. Mus., 1830, 456 (San Pedro,

San Diego). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 48 (San Pedro

southward). Jordan &. Gilbert, Proc. U. S.Nat. Mus., 1881, 274 (Guaymas,

Mexico). Jordan & Gilbert, Bull. U. S. Fish. Corn., 1881, 320 (San Pedro,

San Diego, Gulf of California). Jordan & Gilbert, Syn. Fish. North Am.,

580, 1882. Rosa Smith, Proc. U. S. Nat. Mus., 1883, 234 (Todos Santos Bay,

Lower California). Rosa Smith, West American Scientist, 1885, 47 (San

Diego).

Otolithus magdalencc Steindachner, Ichthyol. Beit., iii, 1875 (Magdalena Bay, Lower
California).

Habitat.—Coasts of Lower California; Guaymas to the Santa Barbara

Islands.

This species is common along the coasts of Southern California, as far

north as San Pedro. It is an excellent food-fish, not inferior to its rela-

tive, the weak-fish of the Atlantic coast. As in the case of the latter

species, the flesh of Cestreus jparvipinnis is soft, and the fish does not

bear transportation well.

Types of Otolithus magdalencc, from Magdalena Bay, are preserved in

the museum at Cambridge.

16. CESTREUS XANTHULUM.

Cynoscion xanthulum Jordan & Gilbert, Proc. IT. S. Nat. Mus., 1881, 460 (Mazatlan;.

Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 319 (Mazatlan). Jordan &
Gilbert, Bull. U. S. Nat. Mus., 1882, 107 (Mazatlan).

Habitat.—Pacific coast of Mexico ; Mazatlan.
S. Mis. 90 24
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This species is not rare about Mazatlan. The specific name (gavBoS;

ov\ov) is intended to allude to the yellow color of its lips and gums. It

is closely related to Gestreus albus, a species which seems to replace it

farther south.

17. CESTREUS ALBUS.

Otoliihus albus Giinther, Froc. Zool. Soc. Lontl., 1864, 149 (Chiapam; Pauama). Giin-

ther, Fishes Central America, 387 and 429, 1869 (Chiapam). Steimlachner,

Neue u. Seltene Fische k. k. Zool. Mus. Wien, 36, 1879 (Panama).

Cynoscion album Jordan & Gilbert, Ball. U. S. Fish. Com., 1831, 319 (Panama).

Habitat—Pacific coast of tropical America ; Panama.

This species is not rare at Pauama. Like the others of the genus, it

is a food-fish of importance. Specimens from Panama are in the museum

at Cambridge.

18. CESTREUS STOLZMANNI.

Otoliihus siolzmanni Stcindaekner, Neue u. Seltene Fische k. k. Zool. Mus. "Wien,

1879, 35, plate ii, fig. 1 (Tumhez, Peru).

Cynoscion stolzmanni Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 320 (Panama).

Habitat.—Pacific coast of tropical America,; Panama to Peru.

This species is not rare about Panama, where specimens were obtained

by Professor Gilbert. A specimen collected by Prof. Alexander Agas-

siz, at Panama, is in the museum at Cambridge.

19. CESTREUS NOBILIS.

(The "White Sea Bass'' of California.)

Joknius nobilis Ayres, Proc. Cal. Acad. Nat. Sci., 1860, 78 (San Francisco).

Airactoscion nobilis Gill, Proc. Acad. Nat. Sci. Phila. 1862, 17 (name only). Jordan

& Gilbert, Proc. U. S. Nat. Mus., 1881, 48 (San Francisco southward). Jor-

dan & Gilbert, Syn. Fish. North Am., 579 and 933, 1882.

Cynoscion nobilis Jordan & Gilbert, Proc. U. S. Nat. Mus
, 1880, 456 (San Francisco,

Monterey Bay, Santa Barbara, San Pedro, San Diego). Jordan & Gilbert,

Bull. U. S. Fish Com., 1881, 320 (copied). Rosa Smith, West American

Scientist, 1885, 47 (San Diego).

Otolithus californiensis Steiudachner, Ichthyol. Beitr., iii, 31, 1875 (Lower California).

Habitat.—Coast of California, north to San Francisco.

This species is one of the largest in size of the Scicenoid lishes, reach-

ino" a weight of GO to 70 pounds. Its flesh is more firm than that of

most of the other species of Cestreus, but its quality is scarcely less

delicate than that of the weak-fish.

The young fishes are somewhat different in color from the adult, being

marked by two or three distinct dusky cross-bars on the back and sides.

These yonug fishes are often taken by fishermen to be a distinct species,

and called sea-trout. Such specimens have been described by Dr.

Steiudachner under the name of Otolithus californiensis. Typical exam-

ples of this nominal species, from San Diego, are in the museum at Cam-

bridge.



[29] REVIEW OF THE SCLENID2E. 371

20. CESTREUS PHOXOCEPHALUS.

Cynoscion phoxocephalum Jordan & Gilbert, Bull. U. S. Fish Com., 1831, 318 (Panama).

Habitat.—Pacific coast of tropical America ; Panama.

This species is not uncommon about Panama. It somewhat resembles

Cestreus nobilis, but it is not known to reach the large size of the latter.

The tapering form of the head reaches an extreme in this species, and

the silvery luster of the scales is brighter than in any other.

A specimen of this species from Panama is in the museum at Cam-

bridge.

21. CESTREUS LEIARCHUS.

Otolithus leiarchus Cuv. & Val., Hist. Nat. Poiss., v, 78, 1830 (Brazil; Cayenne). Giin-

tber, Cat. Fish. Brit. Mus., ii, 308, 1860 (Bahia). Jordan, Proc. U. S. Nat. Mns.,

1886, 540 (note on type of Cuvier & Valenciennes).

Habitat—Coasts of Brazil and Guiana.

This species is known to us from the examination of the type, a dried

skin of a young example in the museum at Paris. The absence of the

anal spine (" leiarchus ") is due to its being covered by varnish.

The description given in our analysis is taken from an example (34500,

U. S. Nat. Mus.) from unknown locality (Brevoort Coll.) and from speci-

mens from Eio Janeiro, Porto Alegre, Bahia, and Santos, in the mu-

seum at Cambridge. C. leiarchus is closely related to Cestreus phoxo-

ccphalus, but it more strongly resembles the typical Ccstrei than the

latter species does.

22. CESTREUS VIRESCENS.

Otolithus vircsccns Cuv. & Val., Hist. Nat. Poiss., v, 72, 1830 (Surinam).

Cynoscion virescens Jordan, Proc. U. S. Nat. Mus., 1836, 588 (name only).

Otolithus microps Steindacbner, Neue Fiscb-Arten k. k. Museeu Wien, Stuttgart,

und Warscbau, 38, plate viii, fig. 2, 1879 (Porto Alegre, Brazil).

Habitat.—Coasts of Guiana and Brazil.

We know this species from a specimen (4584, M. C. Z.) 18 inches long

from Victoria, Brazil.

This specimen agrees well with Steiudachner's description of Otoli-

thus microps. The scanty account given by Cuvier and Valenciennes

of Otolithus vircscens agrees, so far as it goes, with O. microps, and
with no other South American species known. We have been unable

to find the type of virescens in the museum at Paris. There seems to be

little reason for doubting the identity of the two. We have therefore

taken the older name instead of microps.

23. CESTREUS MICROLEPIDOTUS.

Otolithus microl&pidotus Cuv. & Val., Hist. Nat. Poiss., v, 79, 1830 (Surinam). Giin-

tber, Cat. Fisb. Brit. Mus., ii, 311, 1860 (copied). Steindachner, Neue und
Seltene Fiscbe k. k. Zool. Mus. Wien, 39, 1879 (Maranbao).

Cynoscion microlepidotum Jordan, Proc. U. S. Nat. Mus., 1886, 588 (name only).

Habitat.—Coasts of Surinam and Brazil.
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This species is known from the original discretion of Cnvier and
Valenciennes and from a more detailed account given by Dr. Stein-

dachner. It would appear to be well distinguished from all the others

mentioned in this paper.

24. CESTREUS STEINDACHNERI.

Cestreus steindachneri Jordan, sp. nov. (Curuca, Brazil).

Habitat—Coasts of Brazil.

The type of this species is a specimen (10922, M. C. Z.) collected at

Curuca by Professor Louis Agassiz. We have taken pleasure in nam-

ing the species for our friend, Dr. Frauz Steiudachner, of Vienna, who
has contributed more than any one else to our knowledge of the fishes

of South America.

Cestreus steindachneri seems to be allied to C. microlej)idotus, but it is

readily distinguished from that species by numerous characters. It

somewhat resembles C. acoupa, but its scales are not half as large as in

that species.

25. CESTREUS BAIRDI.

Otolithus (?) balrdi Steindachner, Neue Fisch-Arten k. k. MuseenWien, Stuttgart, und
Warschau, 40, plate i, fig. 2, 1879 (Santos, Brazil).

Habitat.—Coast of Brazil.

We have examined a single specimen of Cestreus bairdi, a young ex-

ample (10887,- M. C. Z.) 9 inches long, from Para,

This species has almost exactly the dentition of the species of Ar-

choscion. It cannot, however, be referred to that genus, as it has the fins

as in the ordinary species of Cestreus. The difference in the dentition is

one of degree only, the lateral teeth being a little larger and more un-

equal than usual, and cannot be used to separate this species from the

genus Cestreus.

Genus IV.—ANCYLODOK
Ancylodon Cnvier, Regno Animal, ed. 1, 1817 (jaculidens= ancylodon).

Type : Lonchurus ancylodon Bloch & Schneider.

This genus contains a single species, remarkable for the large size

and peculiar form of its canine teeth.

ANALYSIS OF SPECIES OF ANCYLODON.

a. Body oblong, moderately compressed, the general form about as usual in Cestreus'.

mouth oblique, the lower jaw projecting: maxillary moderate, 2£ in head; snout

rather pointed, 4£ in head; preorbital narrow; eye G| in head; large canine of

upper jaw very long, lance-shaped, i. e., widened toward the tip and then abruptly

pointed; about two canines in front of lower jaw on each side, also lance-shaped,

but much smaller; outer teeth of upper jaw enlarged and showing something of

the same form; enlarged lateral teeth of lower jaw compressed
;
gill-rakers moder-

ate, slender, 3+8, the longest $ eye; caudal fin rhombic; spinous dorsal very

weak; soft dorsal and anal scaly; pectoral 1§- in head; lateral line becoming;

straight before vent ; color bluish above, silvery below ; caudal lobe darker; head

3i in length ; depth 4 ; D. IX-T, 28 ; A. II, 10 ; scales 75 (pores), K> rows.

Ancylodon, 26.
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26. ANCYLODON ANCYLODON.

Lonohurvs ancylodon Blocli &, Schneider, Syst. Ichth., 102, plate 25, 1801 (Surinam).

Ancylodon jaculidens Cuv. & Val., Hist. Nat. Poiss.,v, 81, 1830 (Cayenne). Giinther,

Cat. Fish. Brit. Mns.,ii, 311, 1860 (Surinam; West Indies). Jordan & Gil-

bert, Bull. U. S.Nat. Mus., 1882, 111 (Panama).

Ancylodon airicauda Giinther, Shore Fishes of the Challenger Exp., 1880, 12 (Mouth
of Rio de la Plata).

Habitat.—Both coasts of tropical America ; Surinam ; Panama.
We have not been able to compare any specimens of this species in

good condition, from Surinam, with specimens from Panama. The
original types in the museum at Paris are in poor condition, but we did

not see, when examining them, any characters by which we could sep-

arate them from the specimens collected by Professor Gilbert at Panama.
Our description is taken chiefly from a specimen in the museum at

Cambridge from Kio Grande do Sul. Others from Guiana, Montevideo,

and Eio Janeiro are in the same collection.

The .specimen described by Dr. Giinther as Ancylodon, atricauda dif-

fers from our account only in having the head 3 in length and 31 rays

in the soft dorsal. It is probably identical with A. ancylodon.

Genus V.—NEBPvIS.

Nebris Cuvier & Valenciennes, Hist. Nat. Poiss., v, 149, 1830 (microps).

Type : Nebris microps Cuv. & Yal.

This genus is one of the most peculiar in the family. The cavernous

structure of the head reaches in this genus its extreme of development,

the head being more spongy to the touch than in Stelliferus, Collichthys,

or Pachypops. But one species is known.

We retain the name Nebris, notwithstanding the prior Nebria, as we
regard the two names as sufficiently distinct. The number of vertebrae

in Nebris is 10 + 14. The genus, therefore, belongs to the Scicminw and
not to the Otolithince.

ANALYSIS OF SPECIES OF NEBRIS.

a. Body plump, anteriorly tapering to the slender caudal peduncle; profile straight

head broad, heavy, extremely spongy above, eye minute, 9^ in head, 2£ in snout,

4 in intcrorbital area; 1-J in width of maxillary, which is very broad; mouth very
large, oblique; lower jaw projecting, premaxillary anteriorly on a level with the
middle of the eye ; maxillary extending to below posterior margin of orbit, 2£ in

head ;
teeth all minute, those of the lower jaw in a single series; those in upper

jaw in a band which widens backwards; tongue large and thick; head entirely

scaly ; margin of the preopercle indistinct, with a very wide membranous edge,

which is nearly covered with scales; gill-rakers long and slender, 5 + 15; scales

small, cycloid; lateral line little arched ; the bases, at least of all the soft fins,

densely covered with small scales; dorsal spines feeble, shorter than the dorsal

rays; caudal lanceolate; pectorals 1} in head; ventrals If; color silvery, darker
above; pectorals dusky on their inner, margin; head 3 in length; depth 4^. D.

VIII-1,31; A. 11-13. Scales 18-50 (pores)-18 Microps, 27.
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27. NEBRIS MICROPS.

Nebris microps Cuv. & VaL, Hist. Nat. Poiss., v, 149, plate 112, 1830 (Surinam).

Giiuther, Cat. Fish, Brit. Mus., ii, 31G, 18G0 (copied)- Stcindackner, Icktliyol.

Beitr., iv, 10, 1875 (Bay of Panama). Jordan & Gilbert, Bull, U. S. Fisli Coin.,

1882, 111 (Panama).

Habitat.—Both coasts of Central America, Surinam, Panama.

The specimen from which our description is taken was obtained by

Professor Gilbert at Panama, where the species is not rare.

The original type of the species, from Surinam, has been examined by

us, but it is not in very good condition, and no characters distinguishing

it from the Panama form were noted. No direct comparison of Atlantic

and Pacific specimens has yet been made. Numerous specimens from

Panama are in the museum at Cambridge.

Genus VI.—LARIMUS.

Larimus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 145, 1830 (6r< viceps).

Amblyscion Gill, Proc. Acad. Nat. Sci. Phila., 1863, 165 (argenteus).

Monosira Poey, Anales do Hist. Nat. Esp., 1881, 326 (stahli).

Type : Larimus breviceps Cuvier & Valenciennes.

This genus seems to be a very natural one, and well worthy of dis-

tinction, although it is very closely related to Bairdiella and other more

typical Sciamoids. The short snout and oblique mouth reach an extreme

in Larimus argenteus, but no definite generic line can be drawn between

that species and the others. Besides the following, one other species,

Larimus pel i Bleeker, is known, from Guinea. The species called Lari-

mus auritus (Brachydcuterus auritus Gill) is not a Sciamoid fish at all, but

allied to Pomadasis.

ANALYSIS OF SPECIES OF LARIMUS.

a. Dorsal with 27 to 30 soft rays; mouth extremely oblique or vertical.

b. Month large, the cleft vertical
;
profile slightly convex, nearly horizontal ; no

traces of dark stripes along the rows of scales ; snout very short, 5^ in head

;

eye large, 4| ;
profile slightly convex, little oblique ; snout very short, 5| in

bead ; maxillary not extending beyond anterior margin of pupil, 2 in head ; teeth

all minute
;
preopercle with a striated aud ciliated membranaceous border

;

gill-rakers £ length of eye, 7 + 16; scales on head all cycloid; highest dorsal

spine 2$ iu head ; ventrals a little shorter than pectorals, which are about as

long as head ; color plumbeous above, golden below and on sides ; a black axil-

lary spot ; a largo steel-blue opercular spot. Head 3£ in length ; depth 3£. D.

X-I, 27; A. II, 6. Scales 6-49-6 Argenteus, 28.

bb. Mouth not quite vertical ; upper parts with dark streaks along the rows of

scales
;
profile slightly convex, a little oblique ; snout very short, 6 in head ; eye

4 ; maxillary extending to below front of orbit, 2 in head ; teeth in lower jaw

uniseri.il, in upper uniserial in front, in about two series laterally; preopercle

with a ciliated, membranous border; gill-rakers slender and long, 10 + 21;

dorsal spines weak, the highest If in head ;
ventrals a little shorter than pec-

torals, which are as long as head ; scales largo, those on head chiefly cycloid
;

color plumbeous-silvery, with more or less conspicuous oblique blackish streaks



[33] .REVIEW OF THE SCI/LNIDyE 375

following the rows of scales above ; a black axillary spot ; region about pseu-

dobranchiae dusky. Head 3J; depth 3. D. X-I, 28; A. II, 6. Scales 6-48-

7 Breviceps, 29.

aa. Dorsal rays 24 to 26; mouth lower and less oblique, the snout more convex and
the profile descending forwards.

o. [Color white, with faint streaks and without vertical dark bars; second anal

spine long, nearly 2 in head ; body deep ; snout short, 5 in head; eye 3^ in

head; mouth large, maxillary 2 in head, lower mandible produced and
curved; a pore on each sido of the symphysis; gill-rakers long and slen-

der; teeth uniserial, numerous, and very small, those of the lower jaw
slightly larger

;
pectorals lanceolate, reaching beyond vent, slightly longer

than head. Head 3£ in length ;
depth 3. D. X-I, 25 ; A. II, 5.] (Poeij.)

Stahli, 30.

cc. Color grayish, silvery below, with about seven dark vertical cross-bars ; sec-

ond anal spine short, 3^ in head. Body heavy forwards, much compressed, tho

back somewhat elevated
;
profile convex ; snout veryvshort and blunt, 54; in

head; eye 4, about equal to the flattish interorbital area; mouth large, less

oblique than in other species ; tip of premaxillary on level of middle of pupil

;

maxillary 2 in head reaching to below posterior third of eye; lower man-
dible with a slight knob at its symphysis, a small pore on each side of it; teeth

minute, firm, in a single series in each jaw; pharyngeal teeth all long and
slender; the pharyngeal bones small and narrow, sub-triangular

;
gill-rakers

extremely elon gate, as long as eye, 12 -f- 24 ;
preopercle with minute cilia ; third

and fourth dorsal spiues about 2£ in head ; second anal spine short, one-fourth

shorter than the first anal ray ; scales large, ctenoid ; anal and soft dorsal with a

scaly sheath at base; color in life grayish olive above, with some silvery ; be-

low, clear silver white, back with 7 to 9 rather conspicuous darker vertical

bars extending to below middle of sides; fins dusky-olive; anal fin and lower

rays of caudal yellow, ventrals orange yellow, dusky towards tip ; lower side

of head very bright silvery; insido of mouth and lining of gill cavity, cheeks

and opercles, with some light yellow. Head 3i in length, depth 3. D. X-I,
24 to 26. A. II, 5 to 6. Scales 5-49-9 to 11 Fasciatus,31.

28. LARIMUS ARGENTEUS.

Amblyseitm argenteus Gill, Proc. Acad. Nat. Sci. Phila., 1863, 165 (West coast Cen-

tral America).

Larimus argenteus Jordan & Gilbert, Bull. U. S. Fish Com., 1882, 110 (Panama).

Habitat.—Pacific coast of tropical America ; Panama.
This singular fish is not uncommon about Panama, where several

specimens were obtained by Professor Gilbert. Of all the known spe-

cies of JSciamidw this one has the mouth most nearly vertical. There is,

however, in its structure nothing to warrant its separation as a distinct

genus, Amblyscion. Many specimens from Panama are in the museum
at Cambridge.

29. LARIMUS BREVICEPS.

Larimus breviceps Cuv. & Val., Hist. Nat. Poiss. , v, 146, pi. exl, 1830 (Brazil, San
Domingo). Storer, Syu. Fish. North Am., 321, 1846 (copied). Giinther,

Cat. Fish. Brit. Mus., ii, 268, 1860 (San Domingo). Giinther, Fishes Central

America, 387 and 425, 1869. Jordan & Gilbert, Bull. U. S. Fish Com., 1882,

107 (Mazatlan). Gilbert, loc. cit., 112 (Punta Arenas). Bean & Dresel,

Proc. U. S. Nat. Mus., 1S84, 158 (Jamaica).

Habitat.—Both coasts of tropical America, north to Mazatlan and

San Domingo.
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We have not been able to compare directly Atlantic and Pacific ex-

amples of this species, so that we cannot be quite sure as to their iden-

tity. The specimen now before us from Jamaica has the dark streaks

on tbe scales much less sharply defined than Mazatlan examples, but

we have no other evidence of difference. Specimens entirely similar to

this are in the museum at Cambridge from Brazil, Porto Rico, and from

J6r6mie, Hayti.

30. LARIMUS STAHLI.

Monosira stahli Poey, Fauna Puerto-Riquefta, 326, plate vi, 1881 (Porto Rico).

Habitat.—West Indian Fauna, Porto Rico.

This species is known from Poey's description and figure only. The
nominal genus, Monosira, supposed to be distinguished by the uniserial

teeth, is strictly synonymous with Larimus, and the species is evidently

very close to Larimus breviceps.

A specimen of Larimus in the museum at Cambridge (Panama, Dr.

Jones) agrees better with L. stahli than with L. breviceps. It has the

mouth less oblique than in the latter, and but 24 soft rays in the dorsal

fin.

31. LARIMUS FASCIATUS.

Larimus fasciatus Hoibrook, Ichthyology S. Carolina, 153, plato 22, lig. 1, 1860

(Charleston). Giinther, Cat. Fish. Brit. Mus. , ii, 269, 1860 (copied). Uhler &
Lugger, Fishes of Maryland, 102, 1876. Jordan & Gilbert, Proc. U. S. Nat.

Mus., 1882, 606 (Charleston). Jordan & Gilbert, Syn. Fish. North Am., 578,

1883.

Habitat.—South Atlantic coast of the United States.

Our specimens of this species were procured at Charleston by Mr.

Charles C. Leslie. Specimens are in the museum at Cambridge, from

Charleston and from Florida.

Genus VIL—ODONTOSCIOK

Odontosciou Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18 (dentex).

Type: Corvina dentex Cuv. & Yal.

As here understood, this genus consists of a single species, whicn

may be described as a Larimus armed with canine teeth. It also ap-

proaches closely to Bairdiella, one of the species of which genus (Bairdi-

ella archidium) would be placed in Odontoscion were it not for the

piectroid spine on the preopercle.

ANALYSIS OF SPECIES OF ODONTOSCION.

a. Teeth in both jaws in a single series ; the two front teeth in lowerjaw large canines,

some of the teeth on the side of the lower jaw also enlarged, canine-like ; teeth of tbe

upper jaw largest forward, smaller than those in the lower jaw; body oblong, com-

pressed, the profile straight and rather steep ; snout short, blunt, 4 in head ; eye

large, 3§ to 4 in bead
;

preopercle rounded without any distinct spines, with crenu-

lated membranaceous margin ; highest dorsal spine 2 in head; distance from first

anal spine to middle of base of eaudal 3^ iu length ; distance from vent to first anal
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spine l\ in base of anal; mouth large, oblique, maxillary reaching beyond middle

of orbit, 2 in bead
;
preorbital very narrow, about 4 in eye

;
gill-rakers long and

stiff, 5 -f- 14 ; lower pharyngeals small, with conical teeth ; scales thin, ctenoid
;

soft dorsal and anal scaly; scales below lateral line in nearly horizontal series; dorsal

spines long and slender, separated from soft dorsal ; the spine of soft dorsal short

and stout ; caudal subtruncate, upper lobe longer ; anal short and high, second

anal spine 2| in head ; ventrals half way to anal, pectorals 1| in head; color dusky

silvery, everywhere soiled with dark points, which form faint streaks along the

series of scales ; snout and anterior part of the chin black ; upper part of base of

pectoral and axil black. Head 3 to 3J in length ; depth 3J. D. XI or XII-I, 23
;

A. II, 8. Scales 7-49 to 52-10 Dentex,32.

32. ODONTOSCION DENTEX.

(CORVLXA.)

Corvina dentex Cuv. &, Val., Hist. Nat. Poiss., v, 130, plate 109, 1830 (San Domingo).

Storer, Syn. Fish. North Am., 320, 1846 (copied).

Larimas dentex Giinther, Cat. Fish. Brit. Mus., ii, 269, 1860 (Jamaica, Trinidad).

Odontoscion dentex Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18 (name'only). Poey,

Synopsis, 325, 1868 (Cuba) ; Enumeratio, 49, 1875 (Cuba). Jordan, Proc. U.

S. Nat. Mus., 1886, 44 (Havana).

Habitat.—West Indian fauna.

This small species is generally common in the West Indies, where it

is a food-fish of some importance. The numerous specimens before us

are from Havana, where the species is known to the fishermen as Corvina.

Genus YIIL—CORVTJLA.

Corvula Jordan & Eigenmann, genus novum.

Type : Johnius batabanus Poey.

We propose the above name for four species of Americau Scirenoids,

allied to Bairdiella in nearly all respects, but having the preopercle un-

armed as in Larimus. The typical species is remarkable in form and
coloration, but it is probably congeneric with the others with which we
here associate it.

ANALYSIS OF SPECIES OF CORVULA.

a. Body rather short and deep; depth 2£ to 3^ in length ; distance from insertion of

ventrals to first aual spine about equal to depth of body ; color silvery, usu-

ally with faint dusky streaks along the rows of scales.

b. [Dorsal rays XI-I, 26 ;
posterior dorsal rays much shortert ban the anterior ones

;

eye very large, 3£ in head ; dorsal outline strongly convex, somewbat eleva-

ted anteriorly ; ventral outline considerably, strongly convex ; snout short, 5

in head ; month moderate, somewhat oblique, reaching to below hinder mar-
gin of pupil ; tip of premaxillary little above lower margin of orbit ; maxil-

lary 2J in head ; teeth in narrow bands, the outer series of the upper jaw en-

larged ; longest dorsal spine If in head ; the highest (third or fourth) dorsal

ray 2 in head ; base of anal and soft dorsal with a scaly sheath, the mem-
branes with minute scales ; second anal spine small, 24 in head ; color brown-
ish, paler below ; upper two-thirds of body with dark streaks along the rows
of scales; pectoral and especially anal with dark points; base of spinous

dorsal light yellow; numerous dark dots on belly, lower part of sides, and
under side of head, nead 3 iu length; depth 21; D. XI-I, 26; A. II, 10;

scales' 7-50-10. ] (Steindachner. ) Macrops, 33.
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bh. Dorsal rays X-l, 28 ; der>th, 2£ in length
;
posterior rays of'soft dorsal rays higher

than the anterior ones ; eye small, 5 in head ; dorsal outline strongly and reg-

ularly convex and elevated ; ventral outline straight ; snout acute, not round-
ed, 3i in head ; mouth moderate, ohlique, maxillary extending beyond pupil

;

its length 21 iu head ; teeth ofthe lower jaw bluntish, in two series anteriorly,

in a single series laterally; those of the inner series largest; teeth of the

upper jaw in a narrow band, the outer series enlarged
;
preopercle with a cren-

ulate membranous margin
;
gill-rakers slender, about half as long as the eye,

7 -f- 13 ; dorsal spines slender, the longest li in head ; soft dorsal rounded pos-

teriorly
;

lf'ii h dorsal ray highest, 2 in head ; caudal convex ; second anal ray
•JI in head

;
pectoral short and broad, slightly shorter than ventrals which

are If in head ; scales large, those about the head, nape, and anterior part of

breast cycloid, the remainder ctenoid; color, silvery white, darker above;
sides and back with rather distinct dark lines along the scales ; spinous dor-

sal, tips of ventrals and anal dusky; upper part of head brownish; lower
part of head, cheek, and breast with numerous rusty dots, base of soft dorsal

and anal rusty ; head 3} in length; depth 2f. D. X-I, 28; A. II, 8; scales

7-52-S Sialis, 34.

bbb. Dorsal rays X to XII-1, 23 to 25; depth of body about 3& in length; form of C.

sialis, but the body more elongate; jaws equal; outer teeth above enlarged

lower teeth nearly uniserial ; eye large, 4]- in head ; snout bluntish, 4 ;} ; maxil-

lary 2i in head, extending to middle of pupil; preopercle with flexible seme;
second anal spinr, :;.: in head; caudal I'm subtruncate. Head 3^ in length;

depth about 3k D. XII-I, 22 to 24 ; A. II, 9 ; scales about AG; color silvery,

with faint streaks along the rows of scales above SuBzEQUalis,* 35.

(hi. Body rather elongate and compressed, the depth ;U in length; distance from in-

sertion of ventrals to first anal spine half greater than depth of body; col-

oration dusky, with conspicuous dark sjtreaks along the rows of scales.

c. Body oblong, compressed, the depth nearly uniform from ventrals to vent;

profile nearly straight and horizontal; mouth rather wide; maxillary 2i in

head, reaching middle of eye ; upper jaw with several series of minute teeth

and an outer somewhat enlarged series; lower jaw with a single series of

rather strong teeth, a pair of minute canine-like teeth at the symphysis;

snout short, without pores, 3A in head; chin with 5 large pores; preopercle

with a crenulate, dermal border; gill-raktrs slightly longer than pupil, 5+ 13
;

lower pharyngeals with many small teeth, some of the inner ones much elon-

gate ; eye slightly shorter than snout, 4^ in head, about equal to the inter-

orbital area ; scales large, their exposed edges much striated, the striae end-

ing iu cilia ; scales below lateral lino iu undulate, sub-horizontal series

;

lateral line slightly curved, becoming straight above anal ; soft portions of

vertical fins densely covered with scales; soft dorsal and anal with a scaly

sheath at their base; dorsal caudal and anal rounded behind; ventrals slightly

longer than pectorals, If in head. Color coppery-grayish, with many minute
brown points; scales of back and sides each with a dark spot, these forming
very distinct dusky stripes along the series of scales ; stripes below the lateral

line mostly of continuous spots, those above broken and irregular; upper
part of head and fins uniform.brownish with many minute points. Head 3f
in length

; depth 3}. D. XI-I, 2G ; A. II, 8 : scales 6-50-7 .... Batabana, 36.

* The following is the substance of Poey's account of his Corvina subwqualis: Body
rather elongate

; eye 3* in head; snout short, rounded
;
mouth moderate; maxillary

extending to below anterior margin of pupil, the jaws subequal ; teeth in tine bands,

the outer series longer, and larger above than below : symphysis with four pores; pre-

opercle finely dentate ; dorsal fins separated ; second dorsal spine stout ; caudal with
a salient angle; base of anal scaly; anal spine rather strong, its insertion rather pos-

terior; color silvery; depth 3f (with caudal) ; head 3|. D. X-l, 25; A. II, 7.
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33. CORVULA MACROPS.

Corvina macrops Steindachner, Ichthyol. Beitr., iii, 24, fig. 2, 18/5 (Panama).

Scicma macrops Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 316 (copied). Jordan,

Proc. U. S. Nat. Mus., 18S5, 382 (Panama).

Habitat.—Pacific coast of tropical America, Panama.

This species is apparently rare at Panama. Specimens were obtained

there by Dr. Gilbert, but as these have been destroyed we have copied

our diagnosis from Steiudachner. We do not find the species in the

museum at Cambridge.

34. CORVULA SIALIS.

Corvula sialis Jordan & Eigenmann, sp. nov. (Key West),

Habitat.—Florida Keys.

The only specimen of this species, as yet known (No. 20575, U. S.

Nat. Mus.), was collected by Mr. Silas Steams at Key West, Fla., in

18S0. We give here a detailed description of this specimen

:

Depth, 2§ (3f in total) ; head, 31 (3f in total) ; D. X-I, 28
; A. II, 8.

Length, G J- inches.

Body compressed 5 the back elevated, regularly rounded from snout

to posterior margin of soft dorsal; ventral outline almost straight from

chin to first anal spine 5 base of anal oblique; caudal peduncle short

and thick.

Profile slightly convex posteriorly, somewhat depressed over the

eyes ; s-nout rather acute, slightly longer than eye; eye 4f in head, 1£

in interorbital area
;
preorbital oue-half as wide as eye ; mouth moder-

ate ; maxillary extending past pupil, its length 24 in head; premaxil-

lary anteriorly on level with the lower border of the orbit; lower jaw in-

cluded ; maxillary broad, not entirely concealed by the preorbital when
the mouth is shut. Teeth of the lower jaw blunt, conical, in two series,

those of the inner series much larger than those of the outer series

;

upper jaw with a narrow band of villiform teeth and an outer series of

larger teeth, which are remote from each other and decrease in size to-

wards the angle of the mouth.

Chin with five small pores ; snout with six pores, arranged in a -~.-

shaped figure.

Preopercle with a narrow, crenulate, membranous border ; operclo

with two scarcely distinguishable spines; scapular scale entire.

Gill-rakers moderately developed, about half as long as the eye,

5+12; pseudobranchia) large.

Scales about the head in front of dorsal and on anterior part of breast

cycloid, marked with concentric strne; those on top of the head im-

bedded, indistinct; scales of the body all ctenoid ; membranes of caudal,

anal, and soft dorsal .densely covered with minute scales nearly to their

tips.

First dorsal spine short, inserted over the base of the pectoral

;

fourth dorsal spine highest, reaching to soft dorsal, l.V in head ; anterior
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dorsal rays shorter than the middle and posterior ones ; the eleventh

longer than the fourth by an eye's diameter, little more than half the

length of the head ; soft dorsal very broadly rounded posteriorly ; cau-

dal short, broad, rounded behind
; anal inserted posteriorly, the tips of

the anal extending nearly as far as the tips of the dorsal ; second anal

spine moderate, scarcely more than two-thirds the length of the rays,

little less than 3 in head ; ventrals lanceolate, slightly longer than the

rounded pectorals, LJ in head.

Color (in spirits), light brownish above, silvery on sides and below;

the centers of the scales with many dark dots, these forming horizontal

lines along the series of scales below the lateral line and oblique,

irregular, often interrupted, lines above the lateral line; all the fins

with dark dots ; spinous dorsal dusky; soft dorsal brownish for two-

fifths of its height ; the oth er three-fifths pale ; anal and tips of ventrals

dusky; pectoral pale; head with many minute rusty dots; these ag-

gregated, and forming brownish spots on the maxillary and lower part

of the head.

35. CORVULA SUBiEQUALIS.

Corvina subcequalis Poey, Aim. Lye. Nat. Hist., New York, 1875, 58 (Cuba). Poey,

Enumeratio, 48, 1875 (Cuba).

Habitat.—West Indian fauna.

We refer two specimens from Saint Thomas to this species, although

tihey differ in some respects from Poey's description of Corvina sub-

ccqualis. The specimens are in the museum at Cambridge, and are in

rather poor condition. The more elongate body and the smaller num-

ber of dorsal rays distinguish subcequalis readily from sialis.

36. CORVULA BATABANA.

Johnius batabanus Poey, Memorias, ii, 184, 18G0 (Batabauo, Cuba); Synopsis, 3:24,

1868 (Cuba); Enumeratio, 49, 1875 (Cuba) ; Fauna Puerto-RiqueSa, 327, 1881

(Porto Rico).

Larimus batabanus Jordan, Proc. U. S. Nat. Mus., 1886, 43 (Havana).

Habitat.—West Indian fauna.

This rare species is known to us from a single specimen, obtained by

Dr. Jordan in Havana, and from several specimens sent by Professor

Poey to the museum at Cambridge. Its strongly marked coloration is

a very unusual trait in this family. It diverges in several ways from

the other species referred by us to Corvula, but we think that all should

be placed in one genus.

Genus IX.—PLAGIOSCIOX.

Plagioscion Gill, Proc. Acad. Nat. Sci. Phila., 1861, 82 (a generic description only

no species or type being indicated).

Diplolepis Steindacbuer, Beitriige zur Kenutuiss der Sciasnoiden Brasiliens, 1863,

2 (squamosissimus ; name preoccupied in Hymenoptera).

Plagioscion Jordan & Eigenmann (squamosissima).

Type : Sciama squamossissima HeckeL
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This genus consists of fresh-water Scioenoids, inhabiting the rivers of

South America. The genus seems to us a valid one, although closely

allied to Corvula and Pseudotolithus, from both of which it is well dis-

tinguished by the peculiar squaination of the lateral line. This char-

acter suggested to Dr. Steindachner the name Diplolepis, a name
which is, unfortunately, preoccupied. As no species of Plagioscion was

named by the describer of that genus, we have hesitated as to the

propriety of making use of that name. The original description of

Plagioscion must, however, certainly have been based on some species

of the present genus, as it agrees with no other American form. We
have therefore retained the name given by Dr. Gill in preference to

coining some new one for the group.

Like most fresh-water fishes, the species of Plagioscion are subject to

many variations, especially in regard to the size of the second anal

spine. But three of the numerous nominal species seem to us valid.

ANALYSIS OF SPECIES OF PLAGIOSCION.

a. Second anal spine small, scarcely longer than eye, its length 4 to 5^ in head; teeth

of lower jaw with the inner series considerably enlarged; snout of moderate

length, 5 in head ; eye, 5£ ; maxillary, 2iin head
;
gill-rakers rather long, X+12;

pseudobranchiae usually small on one side and obsolete on the other ; upper part

of the preopercle crenulate on its bouy margin
;
pectoral fin short, If in head i

anal spine, 41 to 5J, its length subject to much variation ; caudal convex ; ven-

trals filamentous at tip. Color, silvery ; darker above, the ^il with a large

black spot. Head 3£ in length; depth 3£. D. X-I, 31 or 32. A. II, 7. Scales

(large ones or pores) 49 to 53. Lower pharyngeals narrow, armed with villiform

teeth Squamosissimus, 37.

aa. Second anal spino large and strong, its length 2 to 3 in head.

b. [Teeth of lower jaw with the inner series considerably enlarged'; snout very

short, blunt, 5| in head ; head depressed above the eyes ; mouth large, rather ob-

lique, subinferior, the maxillary 2J in head, reaching past eye ; back elevated ;

ventral outline nearly straight ; caudal peduncle slender
;
preorbital broad, a lit-

tle narrower than eye, which is 5£ in head; preopercle rounded, nearly or quite

entire ; teeth of outer series iu upper jaw and inner series of lower notably en-

larged ; dorsal spines slender, the highest 2f in head
;
pectoral 1| in head ; ven-

trals If; scales all ctenoid; head 3| ; depth 3|; D. X-I, 31 to 33. A. II, 6. En-

larged scales in lateral line about 50 ; about 100 in a longitudinal series above it.

Color grayish above, silvery below ; upper vertical fins punctate ; lower fins yel-

lowish; axil dark.] {Steindacliner.) Surixamensis, 38.

bb. Teeth of lowerjaw subequal, those of the inner row scarcely enlarged ; head very

convex above, not spongy
;
preopercle with a broad membranous margin, which is

slightly crenulate; preorbital broad, as broad as eye ; mouth large, oblique, the

lower jaw slightly included, the maxillary 2£ in head; snout bluntish, 3| in head,

eye 6 in head
;
gill-rakers X + 13, slender and moderately long, the longest about

§ diameter of eye; outer teeth above somewhat enlarged; pectorals loug, 1^ in

head, shorter than the ventrals, which have filamentous tips ; second anal spine

2j to 2f in head ; dorsals connected, the soft dorsal largely scaly at base ; caudal

rhombic, the middle rays produced. Color plain silvery, the axil dusky. Head

3£; depth 3J. D. X-I, 34 to 36. A. 11,7. Scales 49 (pores); 80 cross-series.

Auratus, 39.
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37. PLAGIOSCION SQUAMOSISSIMUS.

Scicena squamosissima Heckel, Annalen ties Wiener Museum, ii, 438, 1840. Reinhardt,

Videnskab. Medd. Naturhist. Forening Kjobenhavn, 108. 1854. Steindacbner,

Beitr. zur Kenntniss der Fisch-Fauna Sild-Auierica's, 1879, 3 (Amazon, Ori-

noco, Rio Negro).

Pachyurw squamosissimus Giinther, Cat. Fisb. Brit. Mus., ii, 526, 1860 (copied).

Diplolepis squamosissimus Steindacbner, Scisen. Brasil., 2, 1853 (Brazil).

? Scicena rubella Schoniburgk, Naturalists' Library, Fisbes of Guiana, ii, 133, 1843

(Rivers of Guiana). (D. IX, 34; A. II, 6; anal spines presumably small.)

Johnius cronvina Castelnau, Anim. Nouv. on Rares de l'Ain6r. du Sud, Poissons, 11,

plate v, bg. 1, about 1855 (Rio Crixas, Rio Araguay).

Scicvna crourina Guntber, Cat. Fisb. Brit. Mus., ii, 287, 1860 (copied).

Johnius amazonicus Castelnau, Anim. Nouv. on Rares de l'Am6r. du Sud, Poiss., 12,

plate iv, tig. 1, about 1855 (Amazon).

Scicena amazonica Guntber, Cat. Fisb. Brit. Mus., ii, 284, 1860 (River Chapin,

Para>
? Corvina monacantlta Cope,* Trans. Am. Pbil. Soc, 1866, 402 (near Parimaribo, Dutch

Guiana.

? Scicena monacantha Jordan, Proc. U. S. Nat. Mus., 1886, 587 (name only).

Habitat.—Eivers of Guiana and Brazil.

We have examined specimens of this species from Obidos, Avary,

Eio Puty, Tajaparu, Iga, Coary, Rio Trombetas, and Lake Hyanuary
in Brazil. Our description is chiefly taken from 10807, M. C. Z., from

Obidos, and 10857 from Coary.

We regard the Johnius amazonicus and Johnius crouviaa of Castel-

nau as identical, and we follow Dr. Steindachuer in placing both in

the synonymy of the earlier Sciwna squamosissima. of Heckel. We have

seen no specimens of this species from Guiana. It seems to us, how-

ever, that the scanty descriptions published of Scicvna rubella and Cor-

vina monacantha resemble this species more than any other, although it

is not impossible that both should be referred to Plagioscion surinamen-

sis. If the latter should be found to be the only species of the genus

in Guiana, it should stand as Plagioscion rubellus.

83. PLAGIOSCION SURINAMENSIS.

Pseudoscicena surinamensis Bleeker, Arch. Ncerl. Sci. Exact, et Nat., viii, 458, 1873

(Surinam).

Scicena surinamensis Steindacbner, Fiscb-Fauna des Can en, 1880, 4 (Rio Canca). Jor-

dan, Proc. U. S. Nat. Mus., 1886, 587 (name only).

Scicena magdalence Steindacbner, Zur Fiscb-Fanna des Magdalenen-Stromes, 6, 18T8

(Rio Magdalena).

Scicena magdalena; Jordan, Proc. U. S. Nat. Mus., 1886, 5S7 (name only).

Habitat.—Eivers of the northern part of South America.

*The following is tbe substance of Professor Cope's description of Corvina mona-

cantha :

First ventral ray produced as a filament which roaches past the vent
;
pseudo-

brancbiaj none ; eyes 5 in bead ; depth equal to length of bead; preopercle sharply

serrate on its vertical margin
;
pharyngeal patches of teeth small, tbe teeth bristly;

caudal fin sublanceolate
;
pectorals as long as ventrals without filaments ; anal spine

short, single in typical specimens; color, silvery, grayish above ;
no spots. D. X-L

33; A. I, 5. Scales 10-4'J-l 6.
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This species is known to us from descriptions only. We can see no

evident difference between tbe magdalence and the surinamensis as de-

scribed by Steindacbner and Bleeker. We therefore refer the former

to the synonymy of the latter. As already stated, this may be the orig-

inal Scicena rubella of Schoinburgk.

39. PLAGIOSCION AURATUS.

John tits aitratiis Castelnau, Anirn. Nouv. on Rares de L'Am6r. do Sud, 12, plate iv, fig. 2,

1855 (RioUcayala).

Scicena aurata Giinther, Cat. Fish. Brit. Mus., ii, 2S7, I860 (copied).

Habitat.—Elvers of Brazil.

This species seems to be very abundant in the rivers of Brazil. We
have examined specimens, old and young, from Tajapuru, Cachiura, Ca-

neta, Para, Bio Sao Francisco, Avary, Obidos, Bio Puty, and Teffy. A
specimen (10855, M. C. Z.) froui Tajapuru has especially served as the

type of our description.

Genus X.—BAIBDIELLA.

Bairdiella Gill, Cat. Fish. East Coast North America, 33, 1861 (ar(/!iroleiic(i=cltrysui-a).

Type: Bodianus argyrolcucus Mitchill = Dipterodon chrysurus Lace-

pede.

This genus is characterized by tbe oblique mouth, little cavernous

skull, few rows of teeth, slender gill-rakers, and the preopercle armed
with a plectroid spine. It seems to us a natural group, and perhaps

worthy of recognition as a distinct genus, although its relationships

with Ophioscion and especially with Stelliferus are very close. The
numerous species are all American, and some of them are remarkable
for the great size of the second anal spine. In others, this spine is

quite small. These variations among species unquestionably closely

allied shows how slight is the systematic value to be attached to the

size of this spine.

ANALYSIS OF SPECIES OF BAIRDIELLA.

a. Teeth of lowerjaw unequal, mostly biserial, some of those of the inner series very
slender, canine-like ; two small canines on front of lower jaw, inserted

on a symphyseal knob ; second anal spine very small, 3 in head (species

approaching Odontoscion).

b. Body moderately compressed, the back little elevated; profile somewbat con-

cave anteriorly ; snout acute, sligbtly longer than eye ; eye 44 to 5

in head ; mouth large, terminal, very obliqnc ; maxillary extend-

ing to below posterior margin of pupil, 2£ in head; teeth of the upper
jaw long and slender, in 3 to 4 series, the iuuer ones depressible back-
ward, tbe outer ones enlarged and fixed ; 5 or 6 distinct seme near tbe

angle of preopercle, the lowest a robust flattish spine directed down-
wards; gill-rakers slender, G+15 ; longest dorsal spine 2^ in head;

anal fin small, its base slightly oblique; second anal spine shorter

than tbe first rays, 3 in bead: pectorals about as long as ven-

trals, l£ in head; scales about the head cycloid, the rest all cte-
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noid ; ruembraues of soft dorsal and anal scaled for nearly half their

height ; color lustrous bluish gray above, silvery below; middle of sides

with indistinct lengthwise streaks formed by clusters of dark dots in

the centers of the scales ; snout and tip of lower jaw blackish; a dark

blotch on opercle above; sides of head bright silvery ; tins light straw

color ; Tipper half of pectorals dusky : spinous dorsal finely speckled

with black; axil brown above; lining of opercle black above; iris

bright yellow ; head 3 in length ; depth 3i ; D. X-I, 24 or 25; A. II, 8.

Scales 9-52-7 Archiditjm, 40.

aa. Teeth of the lowerjaw unequal, chiefly biserial, those of the inner series some-

what enlarged ; no distinct c anincs ; second anal spine moderate or

large
;
preorbital narrow (Bairdiella).

c. Second anal spine moderate, 2J in head, not as long as the soft rays, not reach-

ing to tip of last ray when depressed ; mouth large, somewhat oblique,

the premaxillary on the level of lower i>art of the eye ; maxillary

reaching middle of eye, 2| iu head ; body oblong, compressed, the back

a little elevated, the profile depressed over the eyes ; snout prominent,

bluntish, as long as eye, which is 4J in head ; upper teeth in two series,

the outer row slender, enlarged ; lower teeth in two series, the inner

larger, similar to the outer in upper jaw
;
preopcrclo serrate, the teeth

near the angle larger; the lowest and largest directed downward; gill-

rakers slender, rather long, 8 + 10 ; scales on head cycloid ; base of

aual little oblique; ventral outline rather regularly rounded; dorsal

spines slender, the highest 2J in head ; caudal long, double truncate
;

pectorals about as long as the A'entrals, If in head; soft dorsal and
anal scaled at least half their height. Color greenish above, silvery

below ; back and sides more or less densely punctate with dark dots

(especially in northern specimens), these forming narrow, somewhat
irregular streaks along the sides ; fins plain, mostly yellow in life.

Head 3 in length; depth 3. D. XI-I, 22; A. II, 10. Scales 8-52-8.

Chrysura, 41.

cc. Second anal spine very loug, nearly or (juite g length of head, reaching when
depressed beyond the tip of the last soft ray ; base of anal fin very

oblique, making an abrupt angle with the straightish ventral outline.

d. Mouth terminal, very oblique, the preruaxillary anteriorly on the level of the

middle of the eye ; body subrhomboidal and angular in outline
;
profile

steep, slightly convex; snout short, 5 in head; mouth moderate, the max-
illary reaching middle of eye,2| in head; teeth in upper jaw in two or

three series, the outer considerably enlarged, all of them more or less de-

pressible
;
gill-rakers long, 8 -f- 10 ; dorsal spines stout, the highest

about 2 in head ; second anal spine enormous, larger than in any other

species, If in head ; longer than any of the rays; second anal spine

and the anterior rays extending beyond the tips of the last rays ; the

margin of the fin concave, ventrals slightly longer than pectorals, 1^ in

head ; opercular scales and some of the scales of the cheek and top of the

head ctenoid, those ofthe interorbital space and a few on the lower parts

of the cheek and opercle cycloid ; color bluish-gray above and on

sides, silvery below ; a dark, ill-defined bluish-gray blotch on opercle;

mouth yellow within ; black towards the tip of the lower jaw ; spinous

dorsal with black punctulations and a black margin, soft dorsal dusky

yellow; caudal aud anterior rays of the anal brighter yellow ; caudal

and membrane between anal spine aud first ray with black dots; axil

of pectorals and inner membrane of the upper rays of the pectoral

brownish. Head 3J in length ; depth 3^. D. X-I, 23; A. II, 8. Scales

8-49-9 Exsifera, 42.
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dd. Mouth not quite terminal, the preniaxillary anteriorly scarcely on level of

lower margin of orbit; preorbital narrow, but broader than in the pre-

ceding species.

e. Dorsal rays X-I, 28 ; dorsal spines very slender, the highest 1£ in head
;

dorsal outline convex, especially anteriorly ; ventral outline straightish

;

profile straightish anteriorly ; eye moderate, as long as snout, 4£ in

head ; maxillary 2£ in head, reaching much beyond middle of eye
;

teeth in the upper jaw in a narrow band, the outer series enlarged ;

gill-rakers 8 + 19
J
basal half of soft dorsal scaly ; anal spine very strong,

its tip reaching past tip of last anal ray; pectorals about equal the

ventrals, 1£ in head ; color grayish silvery above, silvery on sides and

below ; dorsal region with faint streaks produced by the darker centers

of the scales; sides without dots; spinous dorsal blackish; ventrals

and pectorals pale; a dark axillary spot; lining of gill cavity with

dusky blotches. Head 3£ in length; depth 3£. D. X-I, 28; A. II, 8.

Scales 8-51-10 Icistia, 43.

ee. Dorsal rays X-I, 23; dorsal spines rather stiff, the highest 2 in head;

second anal spine rather strong, curved, If in head, as long as first soft

ray, and reaching beyond tips of other rays ; body oblong, compressed,

scarcely angular in outline
;
profile straight, rather steep, the snout

short and raiher acute ; eye as long as snout, 4J in head; mouth mod-

erate, nearly horizontal
;
preniaxillary on level of lower part of orbit

;

maxillary reaching beyond middle of eye, 2f in head ; teeth as in B.

icistia; preopercle strongly serrate; gill-rakers 9 + 18. Ventrals

slightly longer than pectorals, which are If in head; caudal truncate;

color soiled grayish above, silvery below ; faint, dark streaks along

the rows of scales ; spinous dorsal and anterior part of anal densely

covered with dark dots; head 3| in length; depth 3|. D. X-I, 23; A.

II, 8. Scales 7-50-8 Ronchus, 44.

aaa. Teeth of the lower jaw subequal in a rather narrow villiform band ; mouth in-

ferior or subiuferior, little oblique; preorbital broader, gill-rakers

shorter, and pores and slits on snout more conspicuous than in other

species. (Species approaching OpMoscion.)

f. Snout sharp, the head slender, narrow above, the interorbital space not

broader than eye ; anal spine very long and strong, If in head
;
pec-

toral fin short, 1£ in head ; form of body irregularly rhomboidal, the

base of the anal fiu being oblique
;
profile almost straight anteriorly

;

eye moderate, slightly shorter than snout, 4J in head ; snout 4£ in head
;

mouth large, inferior, almost horizontal, maxillary reaching beyond

pupil, 2f in head ; upper jaw with a band of villiform teeth and an

outer series of enlarged teeth; lower teeth in a moderate band, the in-

ner series slightly enlarged, especially in young examples; gill-rakers

comparatively short, 8 + 15 ; dorsal spines short and stout, slightly

more than 2 in head ; caudal rounded ; anal spine If in head
;
basal

half of the soft dorsal and anal covered with scales ; color, bluish above,

silvery below, a rather broad area from snout to caudal covered with

brownish dots ; upper fins and anterior half of anal with many dots.

Head 3 in length ; depth 3 ; D. XI-I, 21 ; A. II, 8. Scales 7-51-8.

Armata, 45.

ff. Snout bluntish; the head rather stout and broad above; the interorbital

space more or less broader than eye; second anal spine stout, shortish,

about half length of head.

g. Dorsal rays X-I, 18 ; scales large, about 44 in the lateral line
;
pectoral

not longer than caudal, which is 1| in head ; body rather elongate

.

back a little elevated and compressed
;
profile somewhat depressed

S. Mis. 90 25
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over eyes; snout rather truncate, about 4 iti head; eye about 4 in

head; lower jaw much shorter than upper ; mouth horizontal, maxil-

lary extending scarcely beyond middle of eye ; teeth in upper jaw in

a villiform band, the outer series somewhat enlarged
;
gill-rakers

about as long as pupil ; longest dorsal spine little more than half length

of head; second anal spine about 2 in head, f the height of the soft

rays ; caudal fin long, double truncate, the middle rays produced; ven-

trals reaching vent ; color light reddish-brown, with dark punctula-

tions ; caudal yellow ; anal almost black ; lining of gill-cavity dusky
;

head 3| in length ; depth 3£. D. X-1, 18 ; A. II, 8 ; scales 5-44-X.

Aluta, 46.

gg. Dorsal rays X-I, 21 or 22; scales moderate, 50 to 55 in the lateral

line; pectoral ly in head ; caudal If in head ; back somewhat elevated,

the form of the body much as in Scicvva scicra and related species;

preorbital broader thau iu other species of Bairdiella, -;'- width of eye
;

eye 5 iu head; snout blantish 4f ; interorbital space 3£; head thick,

somewhat more cavernous than in related forms
;
premaxillary en-

tirely below level of eye ; maxillary 2§ iu head ; teeth of outer series

of upper jaw enlarged ; lowest aerrae on preopercle smaller and less

turned forward than in the other species; dorsal spines rather stout,

the second strong, the third longest, If in head; second anal spine

shorter than the soft rays, 2\ iu head ; the form and size of thesespines

very variable
;
gill-rakers short and slender, X+ 15, the longest not as

long as pupil; caudal fin double truncate; color soiled brassy, ir-

regularly mottled, with large patches of shining golden brown ; faint

dark stripes along the rows of scales above, those below lateral line

nearly horizontal, those above oblique ; head 3^ in length; depth 3.

D. X-I, 21 or 22 ; A. II, 9 ; scales, 6-50 to 55-13 Chrysoleuca, 47.

40. BAIRDIELLA ARCHIDIUM.

Odontoscion archidium Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 317 (Panama).

Jordan & Gilbert, Bull. U. S. Fish Com., 1882, lit (Panama).

Habitat.—Pacific coast of tropical America, Panama.
This species is not very common about Panama, where three speci-

mens were taken by Dr. Gilbert. Although it bears a very strong re-

semblance to Odontoscion dentex, it should, we think, rather be placed

iu Bairdiella thau in Odontoscion. It has the very small anal of Odon-

toscion and the spur-like preopercular spine of Bairdiella, while in its

dentition it is intermediate.

41. BAIRDIELLA CHRYSURA.

(The Mademoiselle; Yellow-tail.)

[Plate III.
]

Perca punctata Liunums, Syst. Nat., ed. xii, 482, 1766, in part (South Carolina) (not

Perca punctatus of ed. x, which is Enneacentrus fulviis). Bonnaterre, Encycl.

Meth., 1788, 126. Goode & Bean, Proc. U. S. Nat. Mus., 1885, 201 (notes on
Linnteau Fishes).

Bairdiella punctata Jordan &. Gilbert, Proc. U. S. Nat. Mus., 1878, 377 (Beaufort).

Sciama punctata Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 280 (Pensacola; Gal-

veston L Jordan & Gilbert, Syn. Fish. North Am., 570, 1883.
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Dipterodon chrysurus Lace'pede, Hist. Nat. Poiss.,iii, 64, 1802 (after Linnaeus).

Sciosna chrysura Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 606 (Charleston). Jor-

dan & Gilbert, Syn. Fish. North America, 933, 1883. Swain, Proc. U. S.Nat.

Mus., 1884, 233 (Cedar Key, Florida).

Bairdidla chrysura Goode, Hist. Aquat. Anim., 375, plate 126, 1884.

Bodianus argyroleueus MitchiH, Trans. Lit. & Phil. Soc. New York, 417, plate 6, lig-

3, 1815 (New York).

Corvina argyroleuca Cuv. &Val., Hist. Nat. Poiss., v, 105, 1830 (Martinique (?), United

States). DeKay, New York Fauna, Fishes, 74, plate 18, fig. 51, 1842 (New
York). Storer, Syn. Fish. North Am., 319, 1846 (copied). Giinther, Cat.

Fish. Brit. Mus., ii, 299, 1860 (copied).

Bairdidla argyroleuca Goode, Proc. U. S. Nat. Mus., 1879, 113 (St. John's River, Flor-

ida). Goode. & Bean, Proc. U. S. Nat. Mus., 1879, 131 (Pensacola). Bean,

Proc. U. S. Nat. Mus., 1880, 93 (Brunswick, Ga. ; St. John's River, Florida).

Bodianus pallidus Mitchill, Trans. Lit. & Phil. Soc, 1, 420, 1815 (New York).

Homoprion xanthurus Holbrook, Ich. S. Car., ed. 1, 1856, 170, pi. 24 (not Leiostomus xan-

//Wks. Lace'pede.

Homoprion subtruncatus Gill, Cat. Fish. E. Coast, 1861, 33 (after Holbrook).

Habitat.—South Atlantic and Gulf coasts of the United States, north

to New York.

This species is very abundant on our sandy shores from Long Island

to Texas. It reaches but a small size, hence, although an excellent pan
fish, it has no great economic value.

Unlike most of the other species of the genus, its second anal spine

is little enlarged.

The oldest name of this species, Perca punctata L., is not available, as

tbere was at that time already anotber Perca punctata, also named by
Linnaeus. The appropriate name, chrysura, being next in order of date,

must, therefore, be adopted.

42. BAIRDIELLA ENSIFERA.

Corvina armata Steindachner, Ich. Beitr., iii, 28, 1875 (Panama) (not of Gill).

Sciwna ensifera 'Jordan & Gilbert, Bull. U. S. Fish Com., 1881,313 (Bay of Panama).
Gilbert, Ball. U. S. Fish Com., 1882, 112 (Punta Arenas).

Corvina fulgens Vaillant, Miss. Sci. au Mesique, 164, 1883 (Pacific coast of Mexico).

Habitat.—Pacific coast of tropical America.

This species is not uncommon about Panama. Of all the American
Scisenoids this species bas the largest anal spine in proportion to the

size of the body. Tbe Corvina fulgens, lately described by Dr. Vaillant,

seems to be identical with Bairdiella ensifera.

Numerous specimens of this species from Panama are in the museum
at Cambridge. They had been wrongly identified as u Corvina armata 1 ''

by Dr. Steindachner.

43. BAIRDIELLA ICISTIA.

(CORBIXETA.)

Sciana icistia Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 356 (Mazatlan). Jordan

& Gilbert, Bull. U. S. Fish Com., 1881, 316 (Mazatlan). Jordan & Gilbert,

Bull. U. 8. Fish. Com., 1882, 107 (Mazatlan).

Habitat.—Pacific coast of Mexico, Mazatlan.
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This species is rather common about Mazatlan, where numerous speci-

mens were taken by Dr. Gilbert. It is readily distinguished from other

species by the weakness of its dorsal spines, as w ell as by the large

number of the anal rays.

44. BAIRDIELLA RONCHUS.

(Ronco ; Corvina.)

Corvina ronchus Cuv. & Val., Hist. Nat. Poiss., v, 107, 1830 (Maracaibo ; Surinam).

Storer, Syn. Fish. North Am., 320, 184C (copied). Giinther, Cat. Fish. Brit.

Mus., ii, 299, I860 (San Domingo, Jamaica, Bahia). Giinther, Fishes Central

America, 387, 1869 (Atlantic coast Central America). Cope, Ichthyol. Lesser

Antilles, 471, 1870 (St. Martin).

Bairdiella ronchus Poey, Synopsis, 324, 1868 (Cuba). Poey, Enumeratio, 48, 1875

(Cuba). Poey, Fauna Puerto-RiqueEa, 326, 1S81 (Porto Rico).

Sciama ronchus Jordan, Proc. U. S. Nat. Mus., 1886, 44 (Havana).

Habitat.—Atlantic coasts of tropical America.

This species seems to be generally common in the West Indies and

along the coast of Brazil.

The numerous specimens before us are from Havana. The species is

called Corvina in the Havana markets, where it is a food-fish of some

importance.

Many specimens from Bio Janeiro and from Havana are in the mu-

seum at Cambridge. There is considerable individual variation, but

there seems to be no specific difference between Cuban and Brazilian

examples.

A number of specimens in poor condition are also in the museum,

supposed to have been obtained by Captain Perry at Yera Cruz. These

have the snout longer, the eye smaller, and the fins higher than usual

in ronchus, and they may represent a different species. In these the

snout is 4 in head, the eye 4i, the longest dorsal spines If, the second

anal spine If. D. X-I, 24.

45. BAIRDIELLA ARMATA.

Bairdiella armata Gill, Proc. Acad. Nat. Sci. Phila., 1863, 164 (west coast Central

America). Bean & Dresel, Proc. U. S. Nat. Mus., 1884, 156 (Jamaica).

Corvina armata Giinther, Fishes Central America, 387 and 428, 1869 (Pacific coast of

Central America).

Sciama armata Jordan & Gilbert, Bull. U. S. Fish Com., 1831, 316 (Pauama). Gilbert,

Bull. U. S. Fish Com., 1882, 112 (Punta Arenas). Jordan & Gilbert, Proc. U.

S. Nat. Mus., 1882, 276 (Panama).

Corvina acutirostris Steindachner, Ichthyol. Beitr., iii, 28,1875, plate 4 (Panama).

Corvina (Homoprion) acutirostris Steindachner, Zur Fisch-Fauna des Magdalenen-

Stromcs, 9, 1878 (Caiman on Rio Magdalena).

Habitat.—Both coasts of tropical America.

This species is not uncommon on the Pacific coast about Panama,
and it is equally abundant on the Atlantic coast, where it seems to as-

cend the rivers.
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There is no doubt, of the identity of Corvina acutirostris with Baird-

iella armata, the type of the latter having been examined by Dr. Gil-

bert.

Bairdiella armata is close to B. ronckus, and the character of the den-

tition of the lower jaw, which we have used to divide Bairdiella into

minor groups, becomes here of slight importance.

We have examined specimens of this species from Panama, Rio Mag-

dalena, San Matheo, Camaru, Oannarivieras, Curuca, Bahia, Pernam-

buco, Maranhao, and Itabapuana. The specimen from the latter lo-

cality (10837, M. C. Z.) is nearly a foot long, and has the spines a little

shorter and stouter than in Panama examples.

46. BAIRDIELLA ALUTA.

Sciwna aluta Jordan & Gilbert, Proc. U. S. Nat. Mus., 1831, 232 (La Uuion, San Sal-

vador.

Habitat.—Pacific coast of Central America.

This species is known only from the original type collected by Captain

Nichols at La Union.

This specimen strongly resembles Bairdiella chrysoleuca, apparently

differing only in the larger scales, fewer dorsal rays, longer caudal fin,

and larger eyes. The two characters last mentioned may be due to

youth, the type of aluta being smaller tban any chrysoleuca examined

by us. The other characters are possibly results of extreme variation.

It is, therefore, probable that the two nominal species will prove to be

identical.

47. BAIRDIELLA CHRYSOLEUCA.

Corvina chrysoleuca Giinther, Fish. Central America, 387 and 427, plate 67, fig. 1, 1869

(Panama).

Scicena chrysoleuca Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 31G (Panama).

fScicena aluta Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 232 (La Union).

Habitat.—Pacific coast of tropical America.

A few specimens of this species were obtained at Panama by Profes-

sor Gilbert. Two others are in the museum at Cambridge (No. 10S2G,

from Panama). The species is quite variable, especially in the arma-

ture of its preopercle.

This species, although technically a Bairdiella, shows numerous affini-

ties with Sciwna sclera and other species of Ophioscion. It marks the

transition from one group of Scisenoids to the other, from those related

to Larimus to those allied to Sciwna, Pogonias, and JEques.

Genus XL—STELLIFERUS.
Les Stelliferes Cuvier, Regne Animal, ed. i, 1817, 283 (stellifer).

Stelliferus Stark, " Elements Nat. Hist., i, 459, 1828" (stellifer) (fide Gill).

Homoprion Holbrook, ichth. S. Carol., 1st ed., 1856, 168 (lanceolata).

Type : Bodianus stellifer Bloch.
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This group is composed of small species, all American, allied to

Bairdiella and Ophioscion, but distinguished by the remarkably spongy

and cavernous structure of the bones of the skull. The septa are re-

duced to the thinness of the walls of honeycomb. The skull is also

very broad and much depressed between the eyes.

The generic name Romoprion was based on a species each of Stelliferus

and Bairdiella. It was restricted by Gill to the former group, and

should therefore be regarded as a synonym of Stelliferus. TVe have not

examined the paper of Stark, but we understand that Stelliferus is a

latinization of Cuvier's "Les Stelliferes," based on Bodianus stellifer.

ANALYSIS OF SPECIES OF STELLIFERUS.

a. Preopercle with two spines only, the upper directed backward, tlie lower more or

less downward.

b. Jaws subequal, the mouth very oblique; teeth of lower jaw unequal, notvilli-

form, those of the inner series eularged ; mouth very large, oblique,

the jaws equal, the snout not projecting beyond the premaxillaries,

which are on the level of the eye; maxillary 2 in head, extending

beyond eye ; interorbital width nearly half head
;
preopercle with

two spines ouly, the upper directed backward, the lower downward
;

body robust, subrhomboidal
;
profile steep, straightish ; snout short,

prominent, as long as eye, 4$ in head; teeth of the upper jaw ante-

riorly in two separated series, the outer of which is composed of en-

larged teeth
;
posteriorly in a broad band of villiform teeth; gill-

rakers long and slender, scarcely shorter than eye, 21 + 27 ; dorsal

spines low, the first two and last two somewhat thickened, the rest

slender ; highest spine 2 in head ; caudal rounded, shorter than

head, l£ in head ; second anal spine robust, 1| in head ; ventrals li in

pectorals, which are slightly longer than the head ; scales about head,

on breast, antedorsal region, and several series along the base of the

dorsals cycloid, the rest ctenoid ; bases of anal and soft dorsal densely

scaly ; a series of scales ou membrane of each spine in the dorsal fin.

Color dusky above, pale below, with some silvery luster ; middle of

sides conspicuously punctulate ; upper fins all brownish, punctulate

with darker; ventrals, anal, and pectoral pale, the anal and peel oral

dusted with darkpoints ; opercle blackish within; head 3£in length
;

depth 4^. D.XI-I, 24 ; A. II, 8; scale s7-48-6 Oscitans, 48.

bit. Jaws not equal, the lower jaw included ; mouth less oblique ; teeth of lowerjaw

subequal, in a narrow, villiform band,

c. Mouth large, maxillary 2 in head; lower preopercular spine directed down-

ward and backward; body moderately deep, the anterior profile

straightish and steep, a litlle depressed over the eyes; eye rather

large, 4£ in head ; snout 4*- ; interorbital area broad and flatfish, its

width 2^ in head ; head narrower and less depressed than in S.fiirllii ;

mouth oblique, the lower jaw included, the premaxillary in front, a

little above lower edge of pupil; maxillary 2 in head, reaching to

posterior margin of eye; teeth of lower jaw in a narrow band of

about 3 series, those of the inner series very slightly enlarged
;

gill-

rakers extremely long aud slender, about X + 30, the longest slightly

less than eye
;

preopercle strongly rounded, the lower spinule di-

rected backward and downward; scales large; lateral line becom-

ing straight over the anal spine: caudal pointed; longest dorsal
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spine 1{, in head; second anal spine 2£; pectoral
1-J- ; head 3£ in

length; depth 3i ; D. XI-I, 21; A. II, 9; scales 48 (pores); color

rather pale, the pectoral with dark points
;

gill cavity dark with-
in Rastrifkr, 40.

cc. Mouth moderate, the maxillary reaching to hehind pupil, 2| in head ; lower
spiue of preopercle directed downward and forward; hones of side

of head little cavernous; interorhital width more than
•J-

head;
mouth low, little oblique, the maxillary reaching to behind pu-
pil, 24- in head ; eye 4fin head

;
gill-rakers shorter and fewer than

in S. rastrifer ; snout short, thick, and blunt, protruding beyond the
preuiaxillaries which are on the level of the eye

;
profile steep ; body

rather short and deep, the back elevated ; highest dorsal spine If in

head ; second anal spine small, 2J in head, shorter than soft rays ; ven-

trals 24, in head; pectorals scarcely shorter than head; color dull

silvery, darker above ; lower fins pale ; head 3? in length; depth Qf
to 3; D. XI-I, 23; A. II, 9; scales 6— 46— 10 FtjRTHi,50-

aa. Preopercle with numerous (6 to 20) serraB, those near the angle more or less en-

larged ; lower teeth subequal, in a narrow band.

d. Lowermost spinule of preopercle enlarged, directed downward (as in Baird-

iella); caudal fin subtruncate ; body deep, robust, moderately com-
pressed ; nuchal region compressed

;
profile steep, depressed over the

eye, the snout projecting; head broad, llattish, and soft above, but
less cavernous than in the other species; interorhital space 3 in

head ; a sharp ridge above orbits as in other species ; snout very
blunt, short, and thick, 4} in head ; mouth oblique, the lower jaw in-

cluded ; maxillary reaching middle of pupil, 24 in head; eye 4* in

head
;
gill-rakers long and slender, X -4- 21, the longest, f eye

;
pre-

opercle with 6 or 7 sharp teeth above, the one at the angle enlarged
and turned downward; dorsal spines moderate; second anal spine
short, stoutish, g- length of first soft ray, 3 in head ; caudal subtrun-
cate, the upper lobe slightly produced; pectorals rather long, 1 i, in

head, reaching beyond tips of ventrals ; color soiled silvery, with
faint darker streaks along the rows of scales; dorsal with dark
points; other fins pale ; head3i; depth 3; D. XIII-1, 22; A. II, 11;

scales 51 Minor, 51.

dd. Lowermost spinule of preopercle not directed downwards; caudal fin

pointed.

e. Mouth large, oblique, the maxillary 2 to 21 in length of head ; snout very
short, little projecting.

/. Preopercle with three or four spines uext the angle, divergent, consider-
able larger than the others.

g. Pectoral fin long, 1£ in head; body deep, compressed; head short,

deep, more compressed than in related species, the interorhital space
less depressed, its width 3

:

!

r in head, the supraocular ridges less promi-
nent

; anterior profile evenly convex: eye rather large, 44 in head
;

snout very short aud blunt, 4£; mouth oblique, large, the maxillary
2 in head, reaching posterior border of eye ; the premaxillary on
the level of lower part of eye

;
preopercle very convex, forming an

arc of a circle; gill-rakers long aud slender, X -f- IS, the longest f
eye; dorsal spines slender, rather low, the longest If in head

; sec-

ond anal spine long and rather stout, If in head
; color dull silvery,

the lins not very dark; head 31 in length; depth 3£; D. XI-I, 19;
A. 11,8; scales 48 Stellifer, 52.

(jg. Pectoral fin short, about If in head; interorhital space 3 in head

;

second anal spiue 2J; body rather slender; snout as long as eye, 4J
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in head; nioutli moderate, oblique, the maxillary not quite half length

of head, extending just past pupil
;
premaxillary in front on level of

lower margin of pupil; teeth above in broad bands, the outer row

enlarged
;
gill-rakers 13 -j- 22, about | length of eye ; scales on head

cycloid; dorsal spines slender, the first two somewhat stronger, the

highest about 2 in head; caudal long, lanceolate, li in head; second

anal spine little shorter than the highest dorsal spine; first ventral

ray filiform
;
pectoral about as long as ventral, If in head ; color

grayish olive above, silvery below ; fins all nearly uniform dusky

;

the ventrals margined with white ; many black dots along the

sides ; base of anal fin and inner lining of opercle dusky ; head 3£

in length; depth 3£; D. XI-I, 20 to 23; A. 11,7 or 8; scales 5 — 47

to 50 — 8 Lanceolatus, 53.

ff. Preopercle with numerous short, straight spinules, which decrease in size

regularly from angle upwards ; eye small ; mouth terminal, moder-

ate, the maxillary extending past the pupil, its length 2f in head

;

premaxillaries anteriorly opposite lower margin of orbit, the snout

scarcely projecting beyond them ; head extremely spongy and cav-

ernous ; interorbital width less than % head
;
profile straight; snout

short, blunt, 5 in head, equal to diameter of eye ; upper jaw with a

band of villiform teeth, the outer series enlarged ; margin of preo-

percle rounded, its spines all small
;
gill-rakers £ length of eye, 11 -f 18

in number ; first two dorsal spines stout, the highest 2 in head ; second

anal spine 2 in head
;
pectorals as long as ventrals, 1£ in head ;

scales

on cheeks mostly ctenoid, on top of head cycloid ; color dark brownish

above, everywhere soiled with dark points ; a dark temporal blotch
;

lower jaw black within, behind the front teeth; lower fins dusky;

head 3£ in length ; depth 3$ ; D. XII-I, 23 ; A. II, 7 or 8 ; scales 5—
48—

7

.' Ericymba, 54.

ce. Mouth small, inferior, nearly horizontal ; the maxillary 3 to 3£ in head
;

the snout thick, blunt, and protuberant, the premaxillaries entirely

below the level of the eye ; lower jaw cavernous.

h. Eye large, 3^ in head; lower teeth on preopercle enlarged; preorbital

moderate ; its width about half diameter of eye ; body moderately

elongate ; anterior profile straight and rather steep ; interorbital area

flatfish, very spongy, narrower than in S. microps ; its width 3^ in

head ; snout thick, blunt, protruding, 4£ in head ; eye very large
;

mouth small, inferior, horizontal, the maxillary extending to posterior

border of pupil, 3^ in head ; teeth as in related species, in moderate

bands, those above slightly enlarged
;
preopercle rounded, sharply

serrate, the serrre largest near the angle, some 12 of them present

;

gill-rakers rather long, very slender, about X + 18 ; dorsal spines

slender, the longest If in head ; soft dorsal less scaly than in other

species, lower than in S. microps, the longest ray 2\ in head ; second

anal spine 2 in head
;
pectoral 1J ; color soiled grayish above, with

faint dark streaks along the rows of scales ; silvery below ; fins some-

what punctulate ; head3f ; depth o\ ; D. XI-I, 20; A. Ill, 7; scales

48 - Naso, 55.

hli. Eye small, 5 to 6 in head ; teeth on preopercle subequal; preorbi-

tal thick and swollen, much broader than eye; body moderately

elongate; snout thick, blunt, convex, and protuberant; head above

less cavernous than usual in the genus, more so below
;
preopercle

(as usual in this genus) forming the arc of a circle ; mouth rather

small, the maxillary 3 in head ; snout 4; gill- rakers about X + 16,

shorter than in S. rastrifer, about i diameter of eye ; no pores or
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slits at end of snout; interorbital space 2f iu Lead; dorsal spines

low, the longest If in head ; soft dorsal high, the longest ray 2£ in

head ; second anal spine rather large, If in head
;
pectoral 1-g-. Color

pale, nearly plain ; faint oblique streaks along the rows of scales,

those below lateral line running obliquely upward and backward

;

scales of sides with many brown dots. Head 3J- ; depth 3£. D. X-I,

19; A. 11,8. Scales 51 Microps, 56.

48. STELLIPERUS OSCITANS.

Scioma oscitans Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 312 (Bay of Panama);

1882, 111 (Panama); Proc. U. S. Nat. Mus., 1882, 376 (Panama).

Habitat.—Pacific coast of tropical America; Panama.

This species is not uDcommon about Panama; numerous specimens

from that locality are in the museum at Cambridge. Iu the dentition

and form of its mouth it differs from the other species, approaching

the genus Bairdiella.

49. STELLIFERUS RASTRIFER.

Stelliferus rastrifer Jordan, sp. nov.

Habitat.—Coast of Brazil.

This species seems to be generally common on the coast of Brazil.

Specimens are in the museum at Cambridge from Rio Janeiro, Santos,

Maranhao, Bahia, Cachiura, and Abrolhos Islands. The specimen

specially described (10815, M. C. Z.) is 5£ inches in length and was ob-

tained at Santos.

The species is allied to Stelliferus fiirthi, from which it is distin-

guished, among other things, by the long and numerous gill rakers

(hence the name—rostrum, a rake).

50. STELLIFERUS FURTHI.

Corvina (Homoprion) fiirthi Steiudachuer, Ichthyol. Beitr., iii, 26, fig. 3, 1875 (Pan-

ama).

Scioena fiirthi Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 315 (Panama).

Habitat.—Pacific coast of tropical America; Panama.
One specimen of this species was taken by Professor Gilbert at Pan-

ama. Several others from the same locality are iu the museum at Cam-
bridge.

51. STELLIFERUS MINOR.

Corvina minor Tschudi, Fauna Peruana, Ichthyol., 8, 1844 (Peru).

Sc'uena minor Gunther, Cat. Fish. Brit. Mus., ii, 295, 1860 (copied).

Corvina (Homoprion) agassizi Steindachner, Ichthyol. Beitriige, ii, 26, 1875 (Caldera,

Callao, Payta).

Habitat.—Pacific coast of South America.

The specimens of this species in the museum at Cambridge are from

Callao, in Peru. There seems to be no doubt of the identity of Corvina
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agassizi with, the Corvina minor of Tschudi. The name minor was given

to indicate the small size of the species as compared with Corvina deli-

ciosa. The name seems a little unfortunate, as this species reaches a

larger size than any other in the genus Stelliferus. It bears a consider-

able resemblance to the species of JBairdiella, but its nearest affinities

are with Stelliferus stellifer.

52. STELLIFERUS STELLIFER.

Bodianus stellifer Bloch, Ichtliyologia, plate 231, 1790 (" Cape of Good Hope")- Bloch

& Schneider, Syst. Ichth., 331, 1801 (copied).

Scicena (Stelliferus) stellifera Jordan, Proc. U. S. Nat. Mas., 1886, 540 (notes o.n type

of trispinosd).

Corvina trlspinosa, Cuv. & Val., Hist. Nat. Poiss., v, 109 (Brazil; Cayenne). Steiu-

„__, c,..: ^...n^i^u low m„...ndachner, Scisenoiden Brasiliens, 14, 1803 (Para).

Habitat.—Coasts of Guiana and Brazil. Our description of this spe-

cies is taken from specimens in the museum at Cambridge, fromvBahia.

i We "nave also examined the original type of Corvina trispinosain the

museum at Paris. It is doubtless true th at Bloch's type of Bodianus

'stellifer came from Surinam rather than from Africa. His figure rep-

I resents some species of Stelliferus, and Cuvier and Giinther are probably

right in identifying this figure with Corvina trispinosa. Still this iden-

- tification is not free from doubt, and it may be better to call the species

/O^j' Stelliferus trispiiiosus.

53. STELLIFERUS LANCEOLATUS.
-^

Homoprion lanceolaius Holbrook, Ichtkyol. S. Carolina, ed. 1, 168, plate 23, 1856

(Port Royal Sound). Girard, U. S. and Mex. Bound. Survey, 11, 1859 (Saint

Joseph's Island, Texas).

Scimna lanceolata Giinther, Cat. Fish. Brit. Mus., ii, 289, I860 (copied). Jordan & Gil-

bert, Proc. U. S.Nat. Mus., 1882, 605 (Charleston). Jordan & Gilbert, Syn.

Fisb. North Am., 931, 1883.

Stelliferus lanceolaius Goode, Proc. U. S. Nat. Mus., 1881, 113 (Saint John's River

Florida). Bean, Iuternat. Fishery Exhib. Berlin, 55, 1883 (Matanzas River

Inlet, Florida).

Scicena stellifera Jordan & Gilbert, Syn. Fish. North America, 569, 1883 (Pensacola).

Habitat—South Atlantic and Gnlf Coast of the United States,

Charleston to Texas.

This small fish is rather rare on our coast, the specimens seen by us

being few and all from rather deep water ; the one here described was

obtained at Charleston by Dr. Gilbert.

54. STELLIFERUS ERICYMBA.

Scicena ericymba Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 311 (Bay of Pan-

ama).

Habitat.— Pacific coast of tropical America; Panama.

This small species is rather common about Panama. The cavernous

character of the head is more marked in this species than in any other.
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55. STELLIFERUS NASO.

Stelliferw riaso Jordan, MSS.

Habitat.—Coast of Brazil.

This species is represented in the museum at Cambridge by many
young specimens from Cachiara, the longest about 4 inches in length.

The label of the bottle, in Dr. Steindachner's handwriting, indicates

that he has regarded it as a species distinct from S. micro})*, although

he has published no description of the species.

56. STELLIFERUS MICROPS.

Corvina stellifera Glinther, Cat. Fish. Brit. Mas., ii, 293, I860 (West Indies). (Not
Bodiauus stelUfer Bloch.)

Cortina microps Steiudaeliuer, Ichthyol. Not., i, G, plate ii, fig. 1, 1864 (Guiana).

Habitat.—Coast of Brazil and Guiana.

The specimeus of this species (4581, M. C. Z.) examined by us, were
collected at Para by Dr. Steiudachuer. The largest is 3 J inches in length.

Genus XII.—SCI^NA.

Sciaena part Artedi, Genera Piscinm, 1738. (Includes umbra and cirrosa.)

Sciaena Linnseus, Systema Naturae, ed. x, 289, 1758 (umbra; cirrosa).

Johnius Bloch, Ichthyol ogia, x, 107, 1793 (carutta, Ac, later restricted by Gill to

Johnius carutta).

Sciaena Cuvier, Regne Animal, ed. i, 297, 1817 (restricted to Sciaena umbra, a Linnrean
species, and to Scicena aquila, a nou-Linineau one) (not of Eegne Animal, ed.

ii, which is Pseudosciama).

Bola Francis Hamilton, Fishes of the Ganges, 1822 (coitor chaptis, &c).
Sciaena Cuvier, Regne Animal, ed. ii. 1829 (''.umbra " = aquila ; and of all subsequent

authors except Bleeker; not of Linnaeus, nor of Artedi, to both of whom
Sciama aquila was unknown ; not of the first edition of the Regne Animal).

Corvina Cuvier, Regne Animal, ed. ii, 1829 (nigra = umbra).

Cheilotrema Tschudi, Fauna Peruana, Fische, 1845, 13 (fasciatum).

Rhino-scion Gill, Proc. Ac. Nat. Sci. Phila., 1861, 85 (saturnux).

Fseudosciaena Bleeker, Nederland. Tydsskr. f. Dierkuude, i, 1863 (aquila).

Sciaenops Gill, Proc. Ac. Nat. Sci. Phila., 1863, 30 (ocellata).

Ophioscion Gill, Proc. Ac. Nat. Sci. Phila., 1863, 164 (typicm).

Callaus Jordan, subgenus novum (deHciosus).

Type: Scicena umbra Linnseus.

We are compelled to place in a single genus the great bulk of those
Sfiiamidce which have short gill-rakers, inferior mouth, and no barbels
on the lower jaw. In spite of the marked differences between the ex-

tremes of the series, the intergradation in characters is so perfect that
we are unable to draw any sharp distinctive lines among them. This
is especially true when the Asiatic species, forming the groups called
BoJa and Johnius, are taken into account. It is also true that one of
the species of Bairdiella (chrys'oleuca) is very close to some of the mem-
bers of the present group. In this case, however, there is really one



396 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [54]

difference—the length of the gill-rakers, which, though small, is con-

stant, and holds good in all the known species.

With a view to the discovery of a basis for generic subdivision, we

have especially compared the following species: Scicena (Scicenops) ocel-

lata, Scicena (Pseudoscicena) aquila, Scicena (Bola) diacantha, and Scicena

(Callaus) deliciosa. If these species could be satisfactorily arranged in

different genera, it would be comparatively easy to find characters on

which to detach the rather more aberrant types of Scicena (umbra),

Cheilotrema (saturna nwlfasciata), Ophioscion, and Johnius.

The four species first mentioned agree in the position of the anal fin.

Its second spine is very weak in aquila and adnate to the first ray. It

is somewhat so in the others and it is not large in any. In Johnius

(dussumieri) it is also small, but in Scicena, Cheilotrema, and Ophioscion

it is considerably enlarged.

The scales are smallest in aquila, largest in ocellata, but the difference

is not sharp enough to warrant generic division. In all four of the

species first mentioned the preorbital is flat and rather broad, broadest

i:i deliciosa (7 in head) and narrowest in aquila—lOi. In the other

forms it is generally still broader and more gibbous.

The slits and pores about the snout are distinct in ocellata and deli-

ciosa, little marked in diacantha and nearly or quite obsolete in aquila.

In Johnius, Scicena, Cheilotrema, and Ophioscion these are more or less

distinct.

In all the four species the mouth is of moderate size, slightly oblique,

with the lowerjaw included, the maxillary reaching to opposite the poste-

rior border of the eye. The mouth is largest in ocellata,smallest in aquila.

In all the others (Ophioscion, &c.) the mouth is still smaller. The upper

teeth are nearly alike in all of these ; of the four mentioned they are

largest in diacantha, smallest in deliciosa. In some East Indian species

(referable to Bola?) these teeth are still larger, some of them almost

canine-like.

The lower teeth are rather large, and chiefly uniserial in diacantha

and other species of Bola ; in two or three rows, the inner enlarged in

deliciosa and aquila ; in a broad band, some of the inner enlarged in ocel-

lata. In Johnius, Cheilotrema, Scicena, and most of the species of Ophio-

scion, the lower teeth are in a broad baud and equal.

The preopercle is sharply serrate in youth, becoming entire with age

in ocellata. In aquila it is vaguely crenulatein youth, becoming finally

entire. In diacantha it remains more or less crenulate. In deliciosa the

preopercle is edged by fine flexible seme. In Ophioscion the preopercle

is always sharply serrate. In Scicena, Cheilotrema, and Johnius it is al-

ways entire or at least without bony serratures.

Among the four species first mentioned, the gill-rakers are smallest

in diacantha (X + 7), when they are short and thick, the longest not

half the pupil. They are longest in deliciosa; when they are slender

(X + 12; as long as pupil. In aquila and ocellata they are X + 8 or 9,
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rather slender and short, about § length of pupil. In most of the species

of the other groups (Ophioscion, &e.) they are very few, short and
thiekish, usually not more than half the length of the pupil. The form

of the body offers nothing which can be used for generic distinction, as

the intergradations are very perfect. The same can be said of the

form and the squamation of the fins.

We may, however, recognize for convenience' sake a number of sub-

genera, all but one (Bola) of them being represented by species occurring

within our limits.

We think that there is no doubt that the generic name, Scicena, should

go with Scicena umbra (the type of Gorvina Cuvier), if the laws of nomen-
clature followed by us be admitted.

There are three members of the preseut family found in European
waters. Two of these, cirrosa and umbra, were known to Linnreus and
to Artedi, and on these the genus was primarily based. The third, aquila,

was unknown to these authors, and could not therefore with any sort of

propriety be taken as the type of a Linnrean genus. The group was first

knowingly subdivided by Cuvier in 1817. First separating cirrosa as

the type of the genus Umbrina, he retains in Scicena proper (" les Scie-

nes proprement dites") two species (" Scicena umbra L." and "Scicena

aquila nobis"). This is a perfectly proper arrangement, and of this

genus, Scicena, as thus restricted by Cuvier, Sckvna umbra must be re-

garded as the type.

Later, in 1829, this Scicena umbra was made the type of the new genus
Gorvina, as Corvina nigra GriViev, while the non-Linnrean species "aquila 1

"
1

was left as the type of Scicena. This arrangement has been followed by
nearly all recent writers, but it is manifestly inadmissible, except to

authors to whom, as to Cuvier, all laws of nomenclature are subordinate

to personal caprice or convenience.

Eecently Dr. Bleeker has proposed to take, as the type of Scicena,

the Umbrina cirrosa, because this is the species mentioned first by Ar-
tedi. In the rules now generally followed, this matter of being placed

first in the genus is not regarded as an element of any importance.

The restriction proposed by Bleeker must therefore give way to the

earlier one of Cuvier, and the name Scicena must be regarded as syn-

onymous with Gorvina. There is the less to be regretted from the fact

that Gorvina has usually been regarded as a generic name for all Scise-

noids with conspicuous anal spines, and members of a dozen different

genera have been from time to time referred to it.

ANALYSIS OF SPECIES OF SCICENA.

a. Preopercle, with its bony margin armed with strong persistent spines, which do
not disappear with age

;
(caudal fin not lunate ; soft

dorsal and anal scaly; species of small .size). (Ojphi-

08cion Gill.)

b. Caudal fin convex or lanceolate, the middle rays longest, often nearly as long as

head; soft dorsal with 10 to 23 rays; head low, the

snout somewhat projecting.
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c. Anterior profile of head nearly straight ; maxillary about 3 in head.

d. [Maxillary not extending to front of eye; depth of body 4-^- in total (with

caudal); head4| ; eye 4 in head; snout 3; preopercle

with larger teeth at the aDgle ; mouth longer than

broad ; mouth inferior, the snout extending beyond
the premaxillary ; teeth all alike and minute ; max-
illary extending to below posterior nasal opening,

profile ascending uniformly to first dorsal, convex at

the snout and nape ; highest dorsal spine 1§ in head

;

highest dorsal rays not half head ; second anal spine

robust, scarcely half as long as head; first anal ray

I3 in head ; caudal rhomboidal yf in head ; soft dor-

sal scaly for half its height
;
pectoral equals ventral,

1£ in head ; membranes of fins with numerous dark

points ; D. X-1, 16 ; A. II, 7 ; scales 11-52-16.
] (Stein-

dachner.) Gilli, 57.

dd. Maxillary extending to opposite posterior edge of pupil; its length 3A in

head ; body compressed, moderately deep, the head

low, subconic, acutish but blunted at tip; snout

projecting, the usual slits and pores well developed;

its length 4| in head ; eye small, 4| in head ; mouth
small, iuferior, horizontal ; teeth in lower jaw equal,

in the upper nearly so, the outer row a little en-

larged
;
preopercle with a vertical limb and rounded

angle, the latter with about 8 rather strong teeth

on it ; interorbital space 3J in head
;
preorbital wide,

about as broad as eye
;

gill-rakers very short,

thicker than high ; scales regularly arranged, those

below lateral line in horizontal series ; lateral line

becoming straight before anal ; dorsal spines rather

stout, the longest 1£ in head ; second anal spine

shortish and very stout, 2 in head; longest soft ray

of dorsal 3 in head; caudal rounded, shorter than

head; pectoral 1J in head. Color, soiled brassy; a faint

small dark spot on each scale of back and sides, these

forming dusky streaks along the rows of scales ; fins

all dark with dark points. Head 3* in length
;

depth 3J-; D. X-I, 22 to XI-I, 23; A. II, 7; scales 51.

Adusta, 58.

cc. Anterior profile more or less concave, especially in old examples, the head

beiug very low and slende~ ; caudal fin lauceolate,

almost as long as head; snout short and bluntish,

projecting a little beyond the premaxillaries, about

as long as eye ; eye 3f in head ; mouth small,

low, maxillary not extending to below middle of

eye, 21 in head ; teeth in both jaws in moderate

bands, the outer series of the upper jaw enlarged;

highest dorsal spine 1* in head; anal spine very

thick, strong ; as long as the rays, If iu head
;
pec-

torals about as long as veutrals ; first ventral ray

filiform. Color, grayish ; anal and ventral fins largely

black. Head 3£ in length ; depth 3£ ; D. X-I, 22

;

A. II. 7; scales 5—50—7 Typica, 59.
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bb. Caudal fin irregularly double truncate or /bhaped, much shorter than the

head ; soft dorsal with 24 or 25 rays.

e. Teeth in the lower jaw equal, in a broad villiform band.

/. Snout much projecting beyond the premaxillaries; head low, slender,

blunt, somewhat spongy; body rather deep, com-

pressed ; the back considerably elevated; profile

steep, concave over the head; snout shorter than

the eye, which is 4| in head ; month small, maxil-

lary reaching to below middle of eye, 3 in head
;

outer series of teeth in the upper jaw slightly en-

larged ; highest dorsal spine slightly more than half

length of head; anal spine moderate, shorter than
the rays, 2£ in head; iirst ventral ray filamentous

pectorals much longer than the ventrals, scarcely

shorter than the head. Color, dull brown above,

lighter below; upper fins brown; spinous dorsal

dusky at tip; anal black; ventrals and pectorals

dusky. Head 3£ in length ; depth 3 ; D. XI-I, 25 : A.

11,8; scales 5-51-8 Imiceps, 60.

ff. Snout scarcely projecting beyond the premaxillaries; head not very
slender ; body robust

;
profile steep ; snout rather

acute, somewhat longer than eye, which is about 54

in head; mouth moderate; maxillary 3 in head,

reaching beyond middle of orbit; teeth in broad
villiform bands, the outer series in upper jaw larger;

highest dorsal spines, 2 in head; caudal irregularly

double truncate, the median rays longest, If in

head; the upper angle not produced; second anal
spine stout, scarcely shorter than the rays, 2 in

head; pectorals as long as the ventrals, l\ in head.
Color, steel gray above, dull silvery below, every-
where densely covered with brown points, these

becoming more numerous and larger below; nar-
row, very distinct dark lines following the series

of scales, those below the lateral line horizontal,

those above extending obliquely upward and back-
ward ; fins plain ; edge of the spinous dorsal and
the whole of the anals and ventrals blackish. Head

'

in length ; depth 3£ ; D. X-I, 24 ; A. II, 7 ; scales

6-50-9 Sciera, 61.

ee. Teeth in lower jaw unequal, a series of larger ones being present besides

those of the villiform band; upper lobe of caudal
produced, acute, the lower lobe rounded ; form of S.

sciera; [head somewhat compressed, the snout ob-

tuse, a little longer than eye, which is about 5 in

head
;
premaxillaries below level of eye, the snout

projecting beyond them
; margin of preopercle with

wide-set spinous teeth
;

preorbital nearly as wide
as eye ; maxillary reaching beyond middle of eye

3ij in head ; third dorsal spine 1$ in head ; second
anal spine very strong, 2 in head. Color, dusky sil-

very, with distinct purplish brown streaks along
the series of scales; fius, brown. Head 3& in length ;

depth 3 ; D. X-I, 25 ; A. II, 8 ; scales 6- ? -15.
J
(Gun-

ther. ) Vermiculakis, 62.
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aa. Preoperule, with its bony margin sharply serrate in young examples, becoming en-

tire with age : body rather elongate, not much com-

pressed. (Sciwnops Gill.)

i. Caudal fiu slightly concave, about half as long as head; a large black

ocellus at its base above. Body elongate, rather ro-

bust, back somewhat arched; profile rather steep,

somewhat convex ; head long, rather low ; eye

small, 7 in head ; snout bluntish, rather long, 4 in

head ; mouth large, nearly horizontal ; maxillary not

quite reaching posterior border of orbit, 2£ in head;

teeth in both jaws in villiform bauds, the outer

series of the upper jaw much enlarged ; lower teeth

subequal
;
gill-rakers 5 -f- 7, shorter than the diam-

eter of the pupil ; longest dorsal spine 2£ in head
;

second anal spine If in the longest ray, 3J in head
;

pectorals as long as ventrals, 2 in head ; scales of

the breast imbedded, cycloid ; soft dorsal scaleless;

color grayish-silvery, iridescent ; each scale with a

center of dark points, these forming rather obscure,

irregular, undulating brown stripes along the rows

of scales ; a jet black ocellated spot about as large

as eye at base of caudal above ; this sometimes du-

plicated; the body occasionally covered with ocelli.

Head 3| in length ; depth 3£. D. X-I, 24 ; A. II, 8.

Scales 4-50-7 Ocellata, 63.

aaa. Preopercle, with its bony margin entire or irregularly crenulate or ciliate, never

distinctly serrate.

/. Secoud anal spine small and slender, 3J to 4^ in head ; mouth small,

the back not greatly elevated.

k. Body more or less elongate, little compressed, formed as in Ophi-

oscion; teeth of lower jaw equal (Johnitts Bloch).

I. [Caudal rhombic, its length J that of head ; no black ocellus at

its base. Body rather elongated, the form much as

in Scici'na (OpMoscion) typica, but the head less de-

pressed; profile, depressed above eye; eye 4 in head,

as long as the snout, which is rather long, bluntish

at tip
;
preorbital, f length of eye ; mouth moderate,

horizontal; maxillary extending to below middle of

eye, 2^ in head ; teeth in many series ; outer series of

the upper jaw somewhat longer, those of the lower

jaw all subequal
;
preopercle entire (in the figure)

;

scales of the cheek cycloid ; those of the opercle and

body ctenoid ; 46 series of scales above the lateral

line; 40 below it; spinous dorsal little longer than

high, the spiues slender, scarcely flexible, the third

longest, 2 in head ; soft dorsal densely scaly, the

longest ray 2| in head; second anal spiue small, lit-

tle longer than the eye, 3} in head; pectorals 1| in '

head. Color, greenish or bluish gray above, silvery

below ; fins yellowish. Head 3£ to 3-A- ; depth 3£ to

3£; D. X-I, 28 or 29; A. II, 7; lateral line, 45.]

(Bleeler.) Hetekolepis, 64.

Ick. Body rather elongate, considerably compressed ; teeth in lower

jaw unequal, those of the inner series more or less

enlarged ; mouth rather large
;
preopercle with flex-

ible serrae.
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to. Slits and pores of snout anteriorly obsolete, or nearly so

(Pseudo8cicena Bleeker).

n. Caudal peduncle long, the caudal fin subtruncate
;
profile

rather steep, the snout pointed, 4 in head ; eye
small, 5 to 6 ;

preorbital narrow, about 2£ in eye

;

mouth rather large, little oblique, tbe maxillary

reaching beyond pupil, 2£ in head ; teeth above in a
narrow band, the outer enlarged ; teeth in lower
jaw in few series, some of those in the inner consid-

erably larger ; lower jaw included ; snout 3| in head

;

preopercle serrulate, the teeth all membranaceous,
becoming obsolete with age

;
gill-rakers 4+8, short

and slender ; scales small, those below lateral line

in oblique series, as well as those above ; dorsal

spines weak, the longest 2f in head
;
pectoral short,

If in head; second anal spine very small, 4f in head,

about half as long as soft rays, the insertion well

forward; caudal subtruncate; soft dorsal scaleless.

Color grayish, darker above ; a gray blotch on oper-

cle ; fins reddish. Head 4 in length ; depth 4^ ; D.

X-I, 26 to 29 ; A. II, 7. Scales 8-52 to 55-18.

Aquila, 65.

mm. Slits and pores on snout anteriorly well developed (Cal-

laus Jordan),

o. Head and body compressed, the back arched, the outline

oblong-elliptical
;
profile straightish, rather steep

;

head bluntish, the snout 4£ in head ; eye rather

large, 5-J in head, as wide as the broad preorbital

;

maxillary extending to middle of pupil, 3£ in head
;

mouth rather large, a little oblique, the lower jaw
slightly included

;
preopercle finely and evenly ser-

rate, the serrae flexible and not bony
;
gill-rakers

slender and very short, scarcely as long as pupil, X-f-

12 in number ; teeth in moderate bands, some of tbe

outer moderately enlarged above, some of the inuer

ones below, these smaller than those of the upper
jaw ; soft dorsal and anal scaled at base only ; dorsal

spines moderate ; second anal spine small, 4-g in

head ; caudal lunate, its upper lobe the longer
;
pec-

toral long, 1£ in head ; color bluish above with faint

dark horizontal streaks, following the rows of scales

;

axil dark ; fins pale ; head 3 in length ; depth 3-
]

J
il ;

D. X-I, 23 ; A. II, 9. Scales 50 Deliciosa, 66.

If. Second anal spine long and stout, its length 2 to 3 in head ; back
elevated; mouth small, inferior; snout with con-

spicuous slits and pores.

p. Vertical fins high ; membranes of dorsal and anal scale-

less; caudal fin subtruncate, its middle rays the long-

est {Scicena).

q. Dorsal spines slender and weak, the 4th to 6th sub-

equal, If- in length of head ; ventrals long and lan-

ceolate, the outer rays reaching almost to vent,

scarcely shorter than head ; body rather short and
deep, the back elevated, profile steep, depressed above

the eye; ventral outline slightly arched; snout blunt,

S. Mis. 90 26
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searcely longer than eye, 4* in head ; eye 5f in head
;

preorbital broad, nearly as wide as eye ; mouth rather

small, inferior, maxillary reaching middle of eye, 2£
in head; teeth in both jaws in broad, villiform

bands, the outer series above somewhat enlarged
;

pharyngeal teeth all more or less conical, the inner

series somewhat rounded and molar-like
;
gill-rakers

short, flattened, 5 -f- 8 ;
preopercle with an irregular

entire border ; dorsal spines all thin and slender

;

middle rays of soft dorsal highest If in head : caudal

enbtruncate, the middle rays longest ; second anal

spine stout and long, about 2 in head, reaching

when depressed beyond the last ray ; first and
second soft rays elongate If in head, the rest rapid-

ly decreasing in length
;
pectorals 1J in head ; scales

strongly ctenoid, those about the head cycloid ; a

scaly sheath at base of anal and soft dorsal. Color

dark golden, each scale with many blackish dots,

these forming stripes along the rows of scales ; rows
of scales below lateral line undulating ; membranes
of dorsal spines blackish ; anal black, the last two
rays pale ; ventrals black, their first rays with the

outer border white, caudal edged with dusky below
and behind. Head 3| in length ; depth 3. D. X-I,

23 ; A. II, 7. Scales 8-60-17 Umbra, 67.

pp. Vertical fins low, the membranes of the dorsal and anal

closely scaled ; caudal fin lunate, the upper lobe the

longer. {Cheilotrema Tschudi.)

r. Dorsal rays X-I, 27 or 26 ; snout moderately blunt

;

second anal spine 2J in head ; dorsal spines grad-

ually shortened behind the third, which is 2| in head

;

ventrals short, 1£ in head ; body oblong, the back
considerably elevated

;
profile steep, the nape con-

vex ; snout short and blunt, but less so than in S.

faseiata, 3^ in head ; eye, 5
;
preorbital broad, nearly

as wide as eye ; teeth as in Sciwna umbra, the bands

broader
;
pharyngeal teeth all conic, the inner series

enlarged
;
gill-rakers short, thick, 6 -f- 9 ; middle rays

of soft dorsal longest, 2| in head ; second anal spine

long and stout, 2^ in head, not reaching nearly to

tip of last ray ; first anal rays scarcely elongate, about

2 in head; pectorals broad, 1£ in head; all scales of

of head strongly ctenoid ; a scaly sheath at base of

anal and soft dorsal. Color blackish, with coppery

luster, each scale with a cluster of dark points, an

obscure, broad, pale cross-band extending downward
from front of soft dorsal to tips of ventrals; fins

rather dark, belly silvery, dusted with dark specks

;

suborbital region coppery, with round, dark dots

;

membrane about angle of opercle jet black ; tips of

ventral and anal black; young (" Corvina jacobi")

with three broad longitudinal dark bands. Head 3|

in length; depth 2f. D. X-I, 27; A. II, 7. Scales,

10-55 to 60-17
- Saturna, 68.
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rr. Dorsal rays XI-I, 23 ; snout extremely short and
blunt ; second anal spine 2J- in head. Body deep, the

back elevated ; anterior profile very steep and some-

what convex ; the back a little compressed ; snout

low, thick, blunt, and short, 3| in head, its pores

and slits conspicuous ; mouth inferior, horizontal,

the maxillary reaching middle of eye, 3 in head

;

teeth in broad bands, the outer above somewhat en-

larged; preopercle with membranaceous serrae
;
pre-

orbital very broad, as broad as eye; gill-rakers very

short and thick, rough, as long as high, 5 or 6 of them
developed; eye 5^ in head ; dorsal spines moderate,

the longest 2£ in head; second anal spine stout and

rather shorter than in related species ; longest soft ray

of dorsal 2£ in head
;
pectoral shortish, If. Color

dusky, the young with two or three vague blackish

cross-bands; fins all dusky. Head 3£ in length;

depth 2*. D. XI-I, 23 ; A. II, 8. Scales 57.

Fasciata, 69.

57. SCIiENA GILLI.

Corvina gilli Steindachner, Ichthyol. Notizen, vi, 29, 1867 (Rio de la Plata).

Habitat.—Atlantic coast of South America.

We know this species from the account given by Dr. Steindachner.

It is very close to Sciwna adusta, and may prove to be the same, but

the description seems to indicate some differences.

58. SCLSJNA ADUSTA.

Scicena {Corvina) adusta Agassiz, Spix Pise. Bras., 126, plate 70, 1829 (Montevideo).

Jenyns, Zool. Beagle, Fishes, 42, 1842 (Maldonado ; Montevideo). Giinther,

Cat. Fish. Brit. Mus., ii, 289, 1860 (South America).

Habitat—Coast of Brazil and the West Indies.

We refer to this species several specimens in the museum at Cam-
bridge from Pernambuco, Fonteboa, and Jer6mie, Hayti. Our descrip-

tion is drawn chiefly from the largest example (22417, M. C. Z., 7 inches

long) collected at Pernambuco by Rev. J. C. Fletcher. These speci-

mens agree almost perfectly with the figure of Scicena adusta, given by

Agassiz, the only discrepancy being that the second anal spine is a little

longer than is shown in the figure. They agree fairly with the descrip-

tions of Jenyns and Giinther, except in the number of rays in the soft

dorsal. In Agassiz's text, as well as by Jenyns and Giinther, 28 soft

rays are enumerated. We count 22 and 23 in different specimens. But

in Agassiz's plate but 19 or 20 are shown, and it has occurred to us that

the number 28 in the description was a misprint for 18 or for 20, and

that possibly this number, 28, may have been copied without verification

by Jenyns and by Giinther. If this is not so Agassiz's description

must refer to one species, the one examined by Giinther and Jenyns,

and his figure to another, the one examined by us. In that case our

species must receive a new name. But we regard this as highly im-

probable, and refer all these accounts to the synonymy of Sciwna adusta.
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59. SCIiENA TYPICA.

Ophio8cion typicus Gill, Proc. Acad. Nat. Sci. Phila., 1863, 165 (west coast Central

America).

Corvina ophioscion Giinther, Fish. Central America, 387 and 428, 1866 (Panama).

Seicena ophioscion Jordan & Gilbert, Bull. IT. S. Fish Com., 1881, 315 (Panama).

Habitat—Pacific coast of tropical America; Panama.

This species is not uncommon about Panama. In its slender head

and lanceolate caudal fin it would seem to differ widely from most of

the related forms. Its relations with 8. sclera are, however, close, and

8. imiceps is evidently intermediate.

The undesirability of such words as "typicus" as specific names is

very evident in this case. If we follow the law of priority we have a

name which is self-contradictory, as this is one of the species most un-

like the real type of 8ciama.

60. SCIiENA IMICEPS.

Seicena imiceps Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 309 (Bay of Panama).

Habitat.—Pacific coast of tropical America ; Panama.

This small species is not rare at Panama. It resembles the species of

StelHferus, and it has real affinities with the latter group. The head is,

however, different, being low and narrow, and little cavernous, while

the gill-rakers are very short, as in the other species referred to Ophio-

scion.
61. SCIiENA SCIERA.

(CORBINETA.)

Seicena vermieularis Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 315 (Mazatlau
;

Panama) fnot Corvina vermieularis Giinther). Gilbert, I.e., 1882, 112 (Punta

Arenas).

Seicena sclera Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884, 480 (Panama).

Habitat.—Pacific coast of tropical America.

This species is one of the most abundant of the Sciaenoid fishes on

the Pacific coast of Mexico. It was at first taken by Jordan and Gil-

bert for the Corvina vermieularis of Giinther, but the latter species is

well distinguished by the enlarged teeth * of the lower jaw and by the

sharp upper lobe of the caudal.

62. SCIiENA VERMICULARIS.

Corvina vermioularis Giinther, Fish. Central America, 387 and 427, plate 67, fig. 2, 1869

(Panama).

Seicena vermieularis Jordan, Proc. U.S. Nat. Mus., 1885, 381 (Panama).

Habitat.—Pacific coast of tropical America; Panama.

This species is rare about Panama. One specimen was obtained by

Dr. Gilbert in 1883. Besides this, only Dr. Giinther's original type is

on record.

* This character is not mentioned in the description of S. vermieularis. We give it

on the strength of our remembrance of the species, as no specimens of the species now

exist in any American museum.
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63. SCIiENA OCELLATA.

(The Red Drum, or Channel Bass; "Red-fish.")

[Plate IV.]

Perca oeellata Linnaeus, Syst. Nat., ed. xii, 483, 1766 (South Carolina). Goode &
Bean, Proc. U. S. Nat. Mas., 1885, 202 (examination of Linmean types).

Cen troponins ocellatus Lace'pede, Hist. Nat. Poiss., iv, 257,279,1802.

Covvina oeellata Cuvier & Val., Hist. Nat. Poiss., 134, plate 108, 1830 (New Orleans).

DeKay, New York Fauna, Fishes, 75, plate 21, fig. 61, 1842 (New York). Storer,

Syn. Fish. North Am., 319, 1846 (copied). Holbrook, Iclitliyol. S. Carolina,

ed. 1, 149, plate 21, fig. 2, 1856 (South Carolina).

Johnius ocellatus Girard, U. S. & Mex. Bound. Survey, 14, plate viii, fig. 1-4, 1859 ( In-

dianola, Tex.).

Sciwna oeellata Guntker, Cat. Fish. Brit. Mus., ii, 289, 1860 (America). Jordan &
Gilbert, Proc. U. S. Nat. Mus., 1882,280 (Pensacola, Galveston). Jordan &
Gilbert, Proc. U. S. Nat. Mus., 1882, 606 (Charleston). Jordan & Gilbert, Syn.

Fish. North Am., 571, 1883. Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 233

(Cedar Key, Florida). Goode, Hist. Aquat. Anim., 371, plate 125, 1884.

Sciamops ocellatus Gill, Proc. Acad. Nat. Sci. Phila., 1863,30 (name only). Uhler &
Lugger, Fishes of Maryland, 100, 1876 (southern part Chesapeake Bay).

Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 378 (Beaufort). Goode &
Bean, Proc. U. S. Nat. Mus., 1879, 113 (St. John's River, Florida). Goode &
Bean, Proc. U.S. Nat. Mus., 1879, 132 (Pensacola). Bean, Proc. U. S. Nat.

Mus., 1880, 93 (St. John's River, Florida; Beaufort, N. C. ; Fort Macon,

N.C.).

Lutjanus triangulum Lac6pede, Hist. Nat.Poiss., iv, 181 and 217, plate 24, fig. 3, 1802.

Sciama imberUs Mitchill, Trans. Lit. & Phil. Soc, New York, 411, 1815 (New York).

Habitat.—South Atlantic and Gulf coasts of the United States, New
York to Texas.

This species is common along our coast, especially to the southward,

where it one of the largest and most important of the food -fishes. On
the Texas coast, where it is known as "Bed-fish," or "Pescado Col-

orado, " it exceeds in economic value all other fishes found there.

64. SCIiENA HETEROLEPIS.

Johnius heterolepis Bleeker, Archives Neerlandaises, viii, 1873, with plate (Surinam).

Habitat.—Surinam.

We know this species solely from Dr. Bleeker's account of it. It much
resembles the species of Ophioscion, but from these it is apparently sep-

arated by the entire preopercle, which, in the figure, is represented much
as in Scicena and Johnius. -

65. SCIiENA AQUILA.

(The Maigre.)

f Labrus hololepidotus Lacepede, Hist. Nat. Poiss., iii, 517, plate 21, fig. 2, 1802 (Cape of

Good Hope).

Cheilodipterus aquila Lace'pede, loc. cit., v, 685, 1803.

Scicena aquila Cuv. &. Val., v, 28, pi. 100. Giinther, ii, 291, and of writers generally.

Perca vanloo Risso, Iclitliyol. Nice, ed. i, 298, plate 9, fig. 30, 1810.

Scicena umbra Cuvier, Mem. Mus., i, 1 (not of Linnaeus).

? Sciwna capensis Smith, "111. S. Afr. Fishes, plate 15."
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Habitat.—Coasts of Southern Europe (said to range southward to the

Cape of Good Hope).

Our description of this species is taken from specimens iu the museum
at Cambridge from Cadiz, Spain.

If the accepted synonymy be correct, and the species found at the

Cape of Good Hope be identical with the Maigre of Europe, the species

should stand as Scicena hololepiclota. But this identity seems rather

assumed thau proved. Tue Australian " Jew-fish,'7 until lately also

identified with Scicena aquila, is now recognized as a distinct species

(Scicena neglccta Ramsay). It is, therefore, not improbable that the form

found at the Cape is also different.

This species reaches a large size. It is in many respects analogous

to Sciama ocellata, which species is perhaps its nearest relative among
the American forms.

66. SCIiSNA DELICIOSA.

Corvina deliciosa Tschudi, Faun. Peru. Ichthyol., 8, 1845 (Peru).

Scicena deliciosa Giiuther, Cat. Fish, Brit. Mus., ii, 295, I860 (copied).

Habitat.—Pacific coast of South America, north to Panama.

This species is said to be one of the most abundant food-fishes on the

coast of Peru. A great number of specimens are in the museum at

Cambridge. Most of them are from Callao, but a few from Panama.
This is a strougly marked species, having no very near relatives any-

where, and, if the other subgenera are to be noticed, this must form an

additional one, for which we have suggested the name of Gallaus (from

Callao). It resembles Genyonemus lineatus as much as any of our spe-

cies, but it reaches a much larger size and it has uo barbels.

67. SCIiENA UMBRA.

Sciama No. 2 Artedi, Genera, 39; Syn., 65, 1734 (Venice; Rome).

Scicena umbra Linnaeus, Syst. Nat., ed. x, 289, 1758 (based on Artedi).

Sciama nigra Blocb, Icthyologia, vi, 35, taf. 297, 1792.

Johnius niger Block & Schneider, Syst. Ichth., 76, 1801.

Corvina nigra Cuv. & Val., and of most recent authors.

Coracinus chalcis Pallas, Zoographia Rosso-Asiatica, iii, 256, 1811.

Corvina canariensis Cuv. & Val., Hist. Nat. Poiss., v, 93, 1830 (Canaries).

Habitat.—Coasts of Southern Europe.

This species is generally common in the Mediterranean. The speci

mens examined by us are from Venice.

As there can be no possible doubt that this is the original Scicena

umbra of Linnaeus, we have adopted the name umbra instead of the

more frequently used name nigra.

68. SCIiENA SATUENA.

(Red Roncador, Black Roncador.)

Amblodon saturnus Girard, U. S. Pac. R. R. Survey, 98, 1859 (San Diego, California).

Corvina saturna Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (San Diego). Jordan &
Gilbert, Proc. U. S. Nat. Mus., 1880, 456 (Santa Barbara, San Pedro, San

Diego). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 49 (Santa Barbara

southward). Rosa Smith, West American Scientist, 1885, 47 (San Diego).
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Bhinoseion saturnus Gill, Proc. Acad. Nat. Sci. Phil., 1862, 17 (California).

Scicena saturna Jordan & Gilbert, Syn. Fish. North America, 572, 1883.

Johnius .saturnus Jordan, Cat. Pish. North America, 93, 1885 (name only).

Corvina (Johnius) jacobi Steindachner, Ichthyol. Beitr., viii, 3, 1879 (San Diego), based

on young specimens.

Sciarna jacobi Jordan & Gilbert, Syn. Fish. North America, 57l, 1883 (copied). Rosa

Smith, West American Scientist, 1885, 47 (San Diego).

Habitat—Coast of Southern California, north to Santa Barbara.

This species is common on the coast of Southern California, where ib

is a food-fish of some importance, and is usually known as the RedRon-
cador or Black Roncador. It reaches a length of something more than

a foot.

The nominal species, called Corvina jacobi, described from young
specimens taken at San Diego, is doubtless identical with Corvina sa-

turna. The only difference indicated by Steindachner which could have

any serious importance is in the coloration. In the species of Hcemu-

lon,Anisotremus, and other analogous groups the young often have ex-

actly the coloration assigned to C. jacobi, while the adult may be very

differently marked. We have not seen the very young of saturna, but

have no doubt that it passes through the "jacobi' 7 coloration in the

course of its development.

69. SCIiENA FASCIATA.

Cheilotrema fasciatum Tschudi, Faun. Peru. Ichthyql., 13, plate i, 1845 (Peru).

Corvina fasciata Giinther, Cat. Fish. Brit. Mus., i, 305, 1860 (copied).

Corvina fasciata Steiudachuer, Ichthyol. Not., vii, 21, 1868 (Chili).

Habitat.—Pacific coast of South America.

Our account of this species is taken from a large specimen (10839,

M. C. Z.) from Payta, Peru.

The species is closely related to Scicena saturna, but it is a more ro-

bust fish with heavier head. The genus Bhinoseion, based on S. saturna,

is perfectly identical with Cheilotrsma. The name fasciata is not a

fortunate one, as the dark bands are not conspicuous and not perma
nent.

Genus XIII.—RONCADOR.

Roncador Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 28 (stearnsi).

Type : Corvina stearnsi Steindachner.

This genus contains, so far as known, a single species, a large Seise-

noid of the California coast, much resembling Aplodinotus grunniens and
having similar teeth, except that the lower pharyngeals in Roncador are

separate. The Spanish name, Roncador (grunter), is one of general ap-

plication to these fishes, but on the California coast it is used most par-

ticularly for the present one.

ANALYSIS OF SPECIES OP RONCADOR.

ft. Body oblong, heavy forward; the back elevated and compressed; depth 3 in

length; head 3^ to 3& ;
profile long, steep, and convex, abruptly rounded at the

snout ; snout very blunt, 3^ in head, about equal to the interorbital space ; eye 5
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in head ; mouth moderate, low, subiuferior, the lower jaw iucluded ;
maxillary 2ij

in head, reaching at least to below middle of eye; preorbital nearly as broad as

eye ; teeth in both jaws in broad villiform bands, none-of them enlarged ; lower

pharyngeals large, with many rounded molars, the outer series and a patch at the

outer corner, composed of villiform teeth; gill-rakers slender, rather short, 7+15;

posterior margin of preopercle with short, stout teeth; dorsal spines strong, the

longest 2 in head; caudal lunate, the upper lobe the longer; second anal spine

stout, 3£ in head
;
pectorals much longer than ventrals, about as long as head ; scales

below lateral line in slightly oblique series. Color grayish silvery, with bluish luster,

some streaks of dark points along the rows of scales ; breast and belly with two

dusky longitudinal streaks; a very conspicuous jet black spot as large as eye at

base of pectoral; axil and lining of gill cavity black. D. X-I, 24 ; A. II, 8; scales

(3-60-9 Stearnsi, 70.

70. RONCADOR STEARNSI.

(The Roncador.)

[Plate V.]

Corvina stearnsi Steindachner, Ichthyol. Beitr., iii, 22, 1875 (San Diego).

Roncador stearnsi Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 28 (San Diego) (gen.

nov.). Jordan «fc Gilbert, Proc. U. S. Nat. Mus., 1880, 456 (Santa Barbara,

San Pedro, San Diego). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 49

(Santa Barbara, southward). Jordan & Gilbert, Syn. Fish. North Am., 572,

1883. Rosa Smith, Proc. U. S. Nat. Mus., 1883, 234 (Todos Santos Bay,

Lower California). Goode, Hist. Aquat. Anim., 379, plate 129, 1884 (Santa

Barbara, Cal.). Rosa Smith, West American Scientist, 1885, 47 (San Diego).

Jordan, Cat. Fish. North America, 93, 1885 (name only).

Habitat.—Coast of Southern California, north to Santa Barbara.

This species is rather common on the coast of Southern California,

where it is a food fish of some importance. It reaches a weight of 5 or

C pounds.

The black ocellus on the base of the pectoral fin iu this species is as

characteristic as that at the base of the caudal in Sciwna ocellata.

Genus XIV.—LEIOSTOMUS.

Leiostomus Lac6pede, Hist. Nat. Poiss., iv, 4:59, 1802 {xantliurus).

Liostomus Gill, Proc. Ac. Nat. Sci., 18(53, 63 (corrected orthography).

Type : Leiostomus xantliurus Lacepede.

This genus, as now understood, contains but a single species. It is

distinguished from Sciwna chiefly by the obsolescence of the teeth in

the lower jaw, and by the more paved teeth of the pharyngeals. The

soft rays of the dorsal fin and especially of the anal* are more numerous

than in related groups.

ANALYSIS OV SPECIES OF LEIOSTOMUS.

a. Body short, deep, much compressed; back in front of dorsal compressed to a sharp

edge
;
profile steep, convex, depressed over the eyes ; dorsal outline convex, high-

est at front of dorsal; depth 3 in length; head 3£ to3i; snout very blunt, as
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long as eye, 3£ to 3£ in head; mouth small, inferior, horizontal; maxillary 3 in

head, extending to below pupil; no teeth in lower jaw, in the adult ; upper jaw
with a narrow series of minute teeth; gill-rakers short, slender, 8+22; lower

pharyngeals small, with three series of molars posteriorly and many villiform

teeth anteriorly
;
preopercle entire

;
preorbital broad, 1£ in eye ; third dorsal spine

highest, 1$ in head ; soft dorsal with the sheath at its base, formed by a single

series of scales ; caudal long and forked, as long as head ; anal long and slightly

falcate; second anal spine, 2£ in the longest ray, 4 in head; ventrals $ shorter

than pectorals which are as long as the head; scales small, strongly ctenoid,

extending on caudal and base of pectorals but not on other tins ; lateral line little

curved anteriorly ; scales below lateral line in oblique series. Color bluish above,

silvery below; about 15 narrow dark wavy bands extending from the dorsal

downward and forward to below lateral line ; a round black humeral spot rather

smaller than eye ; fins plain olivaceous, the caudal not yellow. D. X-I, 31 ; A.

II, 12 ; scales 9-60 to 70-12 Xanthurus, 71.

71. LEIOSTOMUS XANTHURUS.

(The Spot; Goody; Post-croaker; Oldwife ; Lafayette.)

[Plate VI..]

Leiostomus xanthurus Lace"pede, Hist. Nat, Poiss., iv, 439, plate 10, fig. 1, 1602 (Caro-

lina). Cnv. & Val., Hist. Nat. Poiss., v, 142, 1830 (Martinique). DeKay,
New York Fauna, Fishes, 70, 1842 (New York). Storer, Syn. Fish. North Am.,

321, 1846 (copied). Gill, Proc. Acad. Nat. Sci. Phila., 1863, 63 (N. Y. to S. C).
Uhler & Lugger, Fishes of Maryland, 99, 1876 (Lower Potomac, Chesapeake

Bay, Siuepuxent Bay). Jordan & Gilbert, Proc. U. S. Nat. Mns., 1878, 377

(Beaufort). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 281 (Pensacola, Gal-

veston). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 606 (Charleston). Jor-

dan& Gilbert, Syn. Fish. North Am., 574, 1883. Bean, Internat. Fishery Exhib.

Berlin, 55, 1883 (Brazos Santiago, Tex. : Pensacola, Fla.). Jordan & Swain,

Proc. U. S. Nat. Mus., 1884, 233 (Cedar Key, Florida). Jordan & Meek, Proc.

U. S. Nat. Mus., 1884, 237 (St. John's River, Florida). Goode, Hist. Aquat.

Anim., 370, plate 124, 1884 (Newport, R. I., and southward). Jordan, Cat. Fisb.

North America, 94, 1885 (name only).

Homoprion xanthurus Holbrook, Ichthyol. S. Carolina, ed. 1, 170, 1856 (South Carolina).

Girard, U. S. and Mex. Bound. Survey, 11, 1859 (Brazos Santiago, St. Joseph's,

Texas).

Seiwna xanthurus Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (New York).

Mugil obliquus Mitchill, Trans. Lit. and Phil. Soc, New York, 405, 1815 (New York).

Leiostomus ooliquus DeKay, New York Fauna, Fishes, 69, plate 60, fig. 195, 1842 (New
York). Storer, Syn. Fish. North Am., 321, 1846 (copied). Holbrook, Ichthyol.

S. Carolina, ed. 1, 164, plate 24, fig. 2, 1856 (South Carolina). Girard, U. S. and
Mex. Bound. Survey, 11, 1859 (Brazos Santiago, Tex. ; Indianola). Gill, Proc.

Acad. Nat, Sci. Phila. , 1863, 32 (north to Mass. ). Jordan & Gilbert, Proc. U. S.

Nat. Mus., 1878, 377 (Beaufort). Bean, Proc. U. S. Nat. Mus., 1880, 93 (St.

John's River, Florida ; Wood's Holl).

Seiwna ohliqua Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (North America).

Sciama multifasciata Lesueur, Journ. Ac. Nat. Sci. Phila., ii, 225, 1821.

Leiostomus humeralis Cuv. &, Val., Hist. Nat. Poiss., v, 141, plate 110, 1830 (New York).

Leiostomus philadelphicus Goode, Proc. U. S. Nat. Mus., 1879, 113 (St. John's R.). Goode
& Bean, 1. c, 1879, 131 (Pensacola) (not Perca philadelphica L.).

Habitat.—South Atlantic and Gulf coasts of United States ; Cape
Cod to Texas ; Martinique (?).
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This species is one of the most common food-fishes of our southern

coast, being an excellent pan-fish. Notwithstanding the numerous

nominal species which authors have recognized, there is no evidence

whatever of the existence of more than one species of Leiostomus on

our coasts.

The name xanthurus is an unfortunate one, as in this species the

caudal fin is never yellow. This name came about through confusion

with Bairdiella chrysura, in which species the caudal fin is bright yel-

low.

Genus XV.—PACHYUEUS.

Pachyurus Agassiz, Spix Pisces Brasiliens., 1829,123 (squamipennis).

Lepipterus Cuvier & Valenciennes, Histoire Naturelle des Poissons, v, 151, 1830

(francisci).

Type : Pachyurus squamipennis Agassiz.

This genus is composed of fresh-water Scirenoids inhabiting the rivers

of Brazil. It is well separated from Scicena (Ophioscion) by the weak

dentition. Two groups or subgenera are readily distinguished by the

form of the mouth, the group called Lepipterus agreeing in this respect

very closely with the species called Pacliypops, from which Lepipterus can

only be separated by the absence of the small barbels at the chin, which

are usually present in the species of Pacliypops. As these barbels are

quite small, and in individuals even occasionally absent, Dr. Steiudach-

ner has proposed to unite Pacliypops with Lepipterus as a subgenus under

Pachyurus. There is no doubt that Pacliypops. Lepipterus, and Pachy-

urus together constitute a single natural group. The characters drawn

from the form of the mouth and of the preorbital are subject to inter-

gradation. Unless the presence of the barbel can here, as elsewhere, be

used as a mark of generic distinction, all the species must be placed in

Pachyurus. It seems to us, however, that convenience is but served by

placing all the species in which barbels are habitually developed in one

genus (Pacliypops), and those which never have them in another (Pachy-

urus).
ANALYSIS OF SPECIES OF PACHYURUS.

«. Mouth terminal, oblique, small, but larger than in other species ; the maxillary-

reaching front of pupil, its leugth about 2| in head
;
jaws subequal ; caudal

fin densely covered with scales, so that it is thick to the touch
;
preorbital

scarcely turgid (Pachyurus).

b. Body compressed; the back elevated, the nape especially compressed; head low

and narrow
;
profile depressed above the eyes, so that the sharp, projecting

snout leaves a considerable concavity in the line of the profile; teeth in

broad bands, all equally minute in both jaws; preorbital broad, broader

than eye ; skull not specially cavernous
;
pores and slits on snout obsolete

;

preopercle sharply but rather finely serrate on tine bony border ; eye large,

5% in head; snout 3|; interorbital width 5£ ;
gill-rakers almost obsolete,

2 + 4 in number, not higher than wide; pseudobranchire small; caudal fin

rhombic, much thickened ; soft dorsal scaly, but not thickened ; longest
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dorsal spine 2£ in head; anal scaleless, its second spine very strong, If in

head
;
pectoral If in head ; color silvery, with narrow dark streaks above

the lateral line; both dorsals profusely covered with fine dark spots; head

33 ; depth 3^. D. X-1,35; A. II, 7 ; scales 67 to 68 ; those in the lateral line

scarcely larger Squamipinnis, 72.

aa. Mouth small, inferior, the maxillary barely reaching front of eye, about 3^ in head;

lower jaw included; caudal fin less thickened; preorbital more or less cav-

ernous and turgid (Lepipterus Cuv. & Val.).

c. [Dorsal rays X-I, 33 ; body elongate ; head long and depressed over the eyes

;

depth 6 in length ; head 4 ; maxillary concealed under preorbital ; teeth in

fine bands ; mouth sm^ll, maxillary not reaching to front of eye
;
preopercle

serrate; dorsal spines feeble, flexible, and little elevated ; dorsal rays sub-

equal ; caudal rounded ; dorsal and caudal completely scaled ; second anal

spine curved and compressed, larger and stronger than in related species
;

color entirely silvery, with numerous darker lines along the back ; brown
spots on second dorsal. D. X-I, 33; A. II, 7.] (Cuv. 4" Val. ). .Francisci, 73.

cc. Dorsal rays X-l, 26 to 29.

d. Second anal spine very long, 2 in head ; anterior profile more or less concave,

rather steep posteriorly; profile of snout convex; snout 3iu head; mouth small,

with very small teeth overlapped by the turgid and translucent preorbital

;

eye large, 4-J in head ; maxillary 31 ; caudal fin rhombic, densely scaled, but
less thickened than in P. squamipinnis; soft dorsal much scaly; anal

naked ; dorsal spines slender, the longest 2 in head, about as long as sec-

ond anal spine; preopercle strongly serrate
;
gill-rakers very small

;
pec-

toral l^in head ; color brownish, silvery below ; traces of 2 or 3 faint dark
streaks on posterior part of body above ; spinous dorsal mostly black ; soft

dorsal with some dark spots ; head 3J to 3f in length ; depth 3A to 3£. D.

X-I, 26 to 29 ; A. II, 6 to 8 ; scales 65 (pores) to 70 (series).. Bonariexsis, 74.

dd. [Second anal spine shorter, 3 in head; body slightly compressed and some-

what elongate; head conical, elongate; snout produced and somewhat
pointed, 2f in head; eye 4 in head; preorbital much swollen, concealing

the maxillary
;
mouth inferior, small ; maxillary not reaching to below eye

;

preopercle with moderate spinous teeth ; longest dorsal spines jj of depth

of body ; all the spines slender; soft dorsal scaly j- of its height; caudal

pointed ; second anal spine 3 in head ; anal rays naked, shorter than dor-

sal rays; scales small, finely ciliated; teeth minute, scarcely perceptible in

upper jaw, in a fine villiform band below ; body and second dorsal with
blackish spots; head 4 in length; depth 4£. D. X-I, 26; A. II, 7; scales

9-85-20.] (Giinther.) Schomburgki, 75.

72. PACHYURUS SQUAMIPINNIS.

Pachyurus squamipinnis (misprinted " squamipennis ") Agassiz, Spix. Pise. Bras., 123,

plate 71, 1829 (Brazil). Giinther, Cat. Fish. Brit, Mus., ii, 281, 1860 (Atlantic

Ocean). Steiudachner, Ichthyol. Beitr., viii, 13, 1879 (Rio Sao Francisco;

Rio das Velhas).

Pachyurus lundii (Bernhardt, MS.). Liitken, Velhas-Flodens Fiske, xx, 1875 (Rio das
Velhas).

Habitat.—Rivers of Brazil.

The numerous specimens of this species which we have examined are

from the Rio das Velhas, in Brazil. The largest of these (8634, M. C.

Z.) is about 15 inches long.
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73. PACHYURJS FRANCISCI.

Lepipterus francisci Cuv. & Val., Hist. Nat., v, 152, plate 113, 1830 (Rio Sao Fran-

cisco).

I'aehynrus francisci Giinther, Cat. Fish. Brit. Mus., ii, 281, 1860 (copied).

Pachyurus corvina (Reiuliardt MS.), Liitken, Velhas-Flodens Fiske, xx, 1875 (Rio

das Velhas).

Habitat.—Rivers of Brazil.

We kuow this species from descriptions only.

74. PACHYURUS BONARIENSIS.

Pachyurus bonariensis Steindachner, Iclithyol. Beitr., viii, 8, 1870 (Rio de la Plata).

Habitat.—Basin of the Rio de la Plata.

We have examined three specimens of this species in the Museum of

Comparative Zoology. Two of them, each about a foot in length, are

from Buenos Ayres, the other from Rosario.

75. PACHYURUS SCHOMBURGKI.

Pachyurus schoniburgki Giinther, Cat. Fish. Brit. Mus., ii, 282, 1860 (Rio Capin; Ca-

rife; Para). Steindachner, Ichthyol. Beitriige, viii, 11, 1879 (Pari; Carneta;

Obidos; Lake Saraca; Rio Negro; Rio Branco).

Pachyurus nattereri Steindachner, Beitr. zur Kenntn. der Sciaen. Brasil., 10, plate iii,

1863 (Rio Bianco ; Rio Negro).

Habitat.—Rivers of Brazil.

This species is known to us from descriptions only. We have failed

to recognize it in the collections at Cambridge. We follow Steindachner

in regarding his Pachyurus nattereri as a synonym of schomburgki.

Genus XVI.—PACHTPOPS.

Pachypops Gill, Proc. Ac. Nat. Sci. Phila., 1861, 87 (trifilis).

Type : Micropogon trijilis Midler & Troschel.

This genus, like Pachyurus, is composed entirely of fresh-water spe-

cies, inhabiting the Amazon region. It differs from Pachyurus only in

the presence of small barbels at the chin, and in some individuals these

appendages may be rudimentary or even wanting. For this reason Dr.

Steindachner has proposed to regard this character as of no systematic

importance, and to place these species in the subgenus Lepipterus under

Pachyurus. But unless it can be shown that the Pachyuri sometimes

possess barbels, it seems to us better to retain the two groups as dis-

tinct genera.
ANALYSIS OF SPECIES OF PACHYPOPS.

a. Dorsal rays X-I, 25 to 27 ; body without conspicuous dark brown spots; caudal

rhombic ; teeth all equally small.

h. Maxillary scarcely reaching front of eye, its length 4 to 4-J in head : barbels 3
(

minute (sometimes obsolete) ; snout prominent, blunt, 2f in head ; eye very

large, 3 in head ; mouth very small, overlapped by the turgid preorbital ; teeth

small, equal
;
gill-rakers very small ; soft dorsal and anal completely scaled

;

pectorals 1^ in head ; caudal rhombic, 1£ in head; second anal spine 2^ in head
;
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longest dorsal spine 1^. Color uniform dusky, paler below; dorsals punctate

with black. Head 3£ ; depth 4. D. X-I, 25 to 27 ; A. II, 6. Scales 58.

Furcr.eus, 76.

bb. [Maxillary reaching line of front of eye, its length 3| in head ; .barbels 3, well

developed ; body oblong, compressed ; eye not very large, 3| to 3f in head

;

snout prominent, rounded, 3f in head; preorbital broad; teeth equal; pre-

opercle rather finely serrate ; soft dorsal closely scaled ; anal scaly at base

only
;
pectoral, If in head ; caudal rhombic, 1£ in head ; second anal spine, 2}

6 ;

third dorsal spine, 1$. Color silvery, with 5 dusky longitudinal bauds ; dorsals

edged with black, the membranes of the spinous part with longitudinal series

of dark dots. Head 3£ ; depth 3|. D. X-I, 26; A. II, 6. Scales 50 to 55.]

(Steindachner. ) Trifilis, 77.

aa. Dorsal rays X-I, 31 or 32; back and dorsal fins sprinkled with round dark

spots ; caudal fin not rhombic ; outer teeth above slightly enlarged. Body
rather elongate, the back elevated ; head rather slender, depressed above the

eye ; snout rather long, bluntish at tip, 3 in head ; eye large, 5 in head
;

mouth small, low, inferior, scarcely overtipped by the snout, the maxillary

reaching front of eye, 3£ in head ; teeth in broad bands, the outer teeth of

upper jaw somewhat enlarged ; barbels at chiu 3, minute, not longer than nos-

tril
;

preopercle sharply serrate. Gill-rakers slender, very short
;
preopercle

and especially preorbital much swollen, cavernous, and translucent; mandi-

ble not cavernous ; dorsal spines strong, the longest 2 in head, as long. as the

large anal spine
;

pectoral If in head ; caudal fin /-shaped, the upper lobe

pointed. Color brown, with round dark-brown spots scattered over the back

and sides, these forming streaks along the rows of scales, which are more or

less irregular or interrupted, the spots not being confluent ; both dorsals with

rows of similar spots ; ventrals dusky. Head 3| in length ; depth 3*. D.

X-I, 31 or 32 ; A. II, 6 to 8. Scales 75 (8-67-13) Adspersus, 78.

76. PACHYPOPS FTJRCRiEUS.

Perca furcrcea Lacepede, Hist. Nat. Poiss., iv, 398, 424, 1802 (? Surinam).

Corvina furcrcea Cuv. & Val., Hist. Nat. Poiss., v, 111, 1830 (same type).

Pachypops furcrceus Steindachner, Beitr. zur KenntnissSciamoiden Brasiliens, 7, plate 1,

1863 (Rio Negro).

Pachyurus furcrceus Steindachner, Ichthyol. Beitr., viii, 12, 1879 (Surinam ; Rio Trom-
betas ; Rio Negro ; Amazon, near Cameta).

Corvina biloba Cuv. & Val., Hist. Nat. Poiss., v, 112, 1830 (habitat not known).

Pachypops biloba Steindachner, Ichth. Notiz., 206, 1864 (Surinam).

Habitat.—Rivers of Brazil ami Guiana.

Specimens of this species are in the museum at Cambridge from Rio

Trombetas, Rio Negro, Obidos, and Cameta. The specimen here, de-

scribed was obtained in Rio Negro by Rev. J. C. Fletcher.

This species was named in honor of a French chemist, Fourcroi.

77. PACHYPOPS TRIFILIS.

Micropoyon trifilis Miiller and Troschel, Schomburg Reise, iii, 622, 1848 (Guiana).

Gunther, Cat. Fish. Brit. Mus.. ii, 273, 1860 (copied).

Pachypops trifilis Gill, Proc. Acad. Nat. Sci. Phila., 1861, 87 (copied). Steindachner,

Beitr. zur Kenntniss Sc'ueuoiden Brasiliens, 7, plate ii, figs. 1-3, 1863 (Rio Gua-

pore ; Rio Negro).

Pachyurus trifilis Steindachner, Ichthyol. Beitr., viii, 12, 1879 (synonymy).

Habitat.—Rivers of Brazil and Surinam.

This species is known to us from Pr. Steindachner's descriptions and
figure only.
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78. PACHYPOPS ADSPERSUS.

? Corvina grunniens Schomburgk, Nat. Libr. Fish. Guiana, 1843, 136 (RioEssequibo).

Pachyurus (Lepipterus) adspersus Steindachner, Ichtbyol. Beitr., viii,5, 1879 (Rio Para-

byba, Rio Doce, Rio Sau AntODio, Mucuri).

Habitat.—Rivers of Brazil.

We have examined numerous specimens of this species in the museum
at Cambridge from Rio Uoce, Santa Clara, Rio San Antonio, and Men-

chez. The specimen described, 15 inches in length, is from the Rio

Doce.

The scanty description of Corvina grunniens indicates some river

Scisenoid, with distinctly spotted dorsal and anal fins, and with the fin

rays D. IX, 32 ; A. II, 7. The account comes nearest among known species

to Pachypops adspersus, and if this species occurs in the Essequibo it

should probably stand as Pachyjjops grunniens. But without a better

knowledge of the local fauna of Guiana, such an identification would

be premature.

Genus XVII.—POLYCIRRHUS.

Polycirrhus Boconrt, Nouv. Arcb. Mus. d'Hist. Nat., iv, 22, 1868 (dumerili).

Type : Polycirrhus dumerili Bocourt.

This genus is composed of three species of Scirenoid fishes, distin-

guished from Micropogon chiefly by the absence of seme on the pre-

opercle, and from Genyonemus by having the normal number of dorsal

spines. All the known species are marked by well-defined dark cross-

bands, and all belong to the fauna of South America.

ANALYSIS OF SPECIES OF POLYCIRRHUS.

a. Dorsal rays about IX-I, 22 ; caudal fiu double truncate ; body ratber elongate, tbe

back somewhat elevated, tbe head low aud small; profile steep; ventral outline

straightisb ; snout not very sbort, somewhat acute, 3^ in head ; iuterorbital

area broad, convex, 3 in head; eye 5^; mouth small, entirely inferior, max-

illary extending past middle of eye, 2§- in head ; teeth small, villiform, the

outer scarcely larger
;
preopercle rounded, its edge with soft cilia ; third

dorsal spine 3 in head ; soft dorsal with' a scaly sheath, its membranes with

small scales; ventrals filiform at tip, 1^ in head; anal inserted well forward,

its second spine 2f in head ; caudal double truncate ; lateral line much arched

anteriorly. Color, bluish-gray, silvery below ; 6 rather broad distinct cross-

bars extending down to edge of belly ; two inconspicuous dark cross-bars on

head ; lower fins pale. Head 3| to 3f in length ; depth 3* to 3J. D. IX-I,

22 to 25 ; A. II, 7 or 8 ; scales 6-47 to 52-9 Dumerili, 79.

aa. Dorsal rays X-I, 26 to 32.

b. Caudal fin obliquely truncate, or somewhat pointed. Dorsal rays X-I, 29 to 31;

snout short, 3| to 4£ in head ; body more elongate than in P. dumerili, the

snout lower, shorter, aud more pointed ; maxillary 3^ to 3^ in head; gill-rakers

minute ; fins scaly ; soft dorsal rays 3 in head ; eye 4 J to 6 ; longest dorsal

spine 2^ ; caudal ly ff
in head ; second anal spine very small, 4| in head ; pectoral

1J; preopercle ciliated on its membranous border. Coloration less marked

than in P. dumerili, the darker cross-bands narrower, more numerous (about

8), and less sharply defined ; the anterior band sometimes reduced to a large

round black blotch above base of pectoral; pectoral mostly dusky. Head 4;

depth 3$. D. X-I, 29 to 31 ; A. II, 8 ; scales about 7-58-11 . . Brasiliexsis, SO.
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bb. Caudal fin slightly lunate or S-shaped ; body compressed, rather robust ; head
low, little compressed, the snout extremely short and blunt, 4f in head

;
gill-

rakers small and slender; barbels well developed, about as in the other

species; eye 4f in head; mouth larger and more oblique than in the other

species; the maxillary 3A- in head
;
pectoral 1£ in head; longest dorsal spine

2 ; second anal spine 3f. Color soiled, hardly silvery ; about eight short,

rather faint, dark cross-bands, as wide as the interspaces ; fins all dusky. Head

3f in length; depth 3*. D. X-1, 26; A. II, 9; scales 55 Peruanus, 81.

79. POLYCIRRHUS DUMERILI.

Poh/oirrhua dumerili Bocourt, Nouv. Arch. Mus. d'Hist. Natur., iv, 22, 1868 (La Union).

Jordan, Proc. Acad. Nat. Sci. Phila., 1883, 288 (La Union) (note on Bo-

court's type).

Genyonemus fasciatus Steindachner, Ichthyol. Beitr.,ii, 31, 1875 (Panama). Jordan &
Gilbert, Bull. U. S. Fish Com., 1882, 111 (Panama).

Habitat.—Pacific coast of Central America ; Panama.

This small species is rather abundant about Panama. An examina-

tion of Bocourt's type of Polycirrhus dumerili has shown its identity

with the Genyonemus fasciatus of Steindachner. The specimens in the

museum at Cambridge are from Panama.

80. POLYCIRRHUS BRASILIENSIS.

Genyonemus brasiliensis Steiudachner, Ichthyol. Beitr., ii, 34, 1875 (Pant, Santos).

Micropogon ornatus Giinther, Shore Fishes Challenger, 13, plate vii, fig. A, 1880 (mouth
of Rio de la Plata).

Habitat.—Coast of Brazil.

The specimens of this species in the Museum of Comparative Zoology

are from Bio Janeiro and Santos. The identity of ornatus with brasili-

ensis has been claimed by Dr. Steindachner. Giinther's description does

not agree very well with the specimens examined by us, which are a

part of the number of Dr. Steindachner's original types. It is not

likely, however, that they belong to a different species.

81. POLYCIRRHUS PERUANUS.

Genyonemus peruan us Steindachner, Ichthyol. Beitrage, ii, 27, 1879 (Callao ; Payta).

Habitat.—Coast of Peru.

The specimens of this species in the museum at Cambridge are from

Callao and Payta. They are among the original types of Dr. Steindach-

ner.

Genus XVIII.—GENYOKEMUS.

Genyonemus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 87 (lineatus).

Type : Leiostomus lineatus Ayres.

This genus contains but a single species, abundant along the coast of

California.

Although in a general way allied to Polycirrhus and Micropogon, it has

some points of resemblance to Gorvula and Bairdiella, and especially to

Sciama deliciosa.
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ANALYSIS OF SPECIES OF GENYONEMUS.

a. Body oblong, somewhat compressed, the back little elevated ; depth 3£ to 3£ in

length ; head 3£ to 3^ ;
profile little convex, rather abruptly decurved at the snout

;

snout 4£ in head; mouth subinferior, some what oblique; maxillary 3 in head,

reaching posterior margin of pupil, lower jaw included ; teeth in villiform bands,

the outer series above slightly enlarged ; chin with five small pores and two series

of minute barbels; preorbital two-thirds width of eye, which is 5^ in head; pre.

opercle with a creuulate membranous border ; opercle with radiating striae
;
gill-

rakers short and slender, 7+19; third dorsal spine highest, 1| in head; first soft

rays of dorsal highest, decreasing in height to the last; caudal lunate ; first ventral

ray produced as a filament, li in head
;
pectoral slightly longer than ventrals

;

scales large, strongly ctenoid, those below lateral line in horizontal series ; color

silvery with brassy luster aud black pnnctulations, these forming faint, oblique

dark lines along the rows of scales; fins yellowish; axil black. D. XIII-I, 21 or

22; A, IT, 11; scales 7-54-10 Lineatus, 82.

82. GENYONEMUS LINEATUS.

Leiostomu's lineatus Ayres, Proc. Cal. Acad. Nat. Sci., 1855, 25 (San Francisco). Gi-

rard, Proc. Acad. Nat. Sci. Phila., 1856, 135 (San Francisco). U. S. Pac.

R. R. Survey, 99, plate 22 B, fig. 1-4, 1859 (San Francisco).

Sciarna Uneata Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (copied).

Geni/onemus lineatus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 89 (name only). Gill,

Proc. Acad. Nat. Sci. Phila., 1862, 17 (name only). Jordan & Gilbert, Proc.

U. S. Nat. Mus., 1880, 456 (San Francisco, Monterey Bay, San Luis Obispo,

Santa Barbara, San Pedro, San Diego). Jordan & Gilbert, Proc. U. S. Nat.

Mus., 1881, 49 (San Francisco, southward). Jordan & Gilbert, Syn. Fish.

North America, 574, 1883. Jordan, Cat. Fish. North America, 94, 1885 (name

only).

Habitat.—Coast of Southern California, north to San Francisco.

This little fish is generally common along the coast of Southern Cali-

fornia, where it is a food- fish of some importance and is usually known

as the " Little Roncador."

Genus XIX.—MICROPOGOX.

Micropogon Cuvier &, Valenciennes, Hist. Nat. Poiss., v, 213, 1830 (Uneatus=

fur ii ieri.)

Type: Micropogon lineatus (Juy. & Val.= Umbrina furnieri Desmarest.

The species of this well-marked genus are very closely related and

are all American.
ANALYSIS OF SPECIES OF MICROPOGON.

a. Dorsal rays X-1, 28 to 30.

b. Scales comparatively small, about 9 in a vertical series between front of dorsal

and lateral line, 12 in an oblique series ; outer teeth of upper jaw evidently

enlarged ; dark spots on scales above lateral line not forming continuous

stripes ; 16 scales iu an oblique series from vent upward aud forward to lateral

line. Body rather robust, the back elevated
;

profile regularly rounded,

scarcely depressed above eyes ; snout 3 in head ; eye 5 in head
;
preorbital

broader than eye
;
preopercle strongly serrate along its whole posterior mar-

gin ; maxillary reaching front of pupil, 3 in head
;
gill-rakers slender, very

short, numerous, about 7 4- 16 ; third dorsal spine 2 in head ;
pectoral If in
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head ; caudal double truncate, If- in head ; second anal spine 3 in head.

Color brassy, paler below ; middle part of body with short, irregular dusky
vertical bars crossing the lateral line ; many dark-brown spots on sides of

back, irregularly placed, and not forming continuous streaks along the rows

of scales ; usually some of these coalesce to form two dark streaks concurrent

with the back. Head 3 in length ; depth 3£. D. X-I, 28 or 29 ; A. II, 7 ; lat.

1. 54 - Undulatus, 83.

66. Scales larger, 7 in a vertical series from front of dorsal to lateral line, 9 or 10

in an oblique series ; teeth of outer series in upper jaw scarcely enlarged
;

dark spots on back forming continuous dark streaks nearly as wide as the

pale interspaces ; body a little more slender than in M. undulatus; profile

almost straight, a little depressed above the eye ; snout long, 3 in head ; eye

small, 6 in head, 1| in interorbital area; preorbital wider than eye; maxil-

lary 3 in head, reaching front of pupil ; teeth in broad, villiform bands
;
pre-

opercle less strongly serrate than in M. undulatus ; third dorsal spine highest,

If in head ; dorsals connected by a low membrane ; dorsal with a sheath at its

base formed by a single series of scales ; soft dorsal naked ; second anal spine

5 in head ; scales of the breast and head cycloid ; a dark spot on opercle

;

axil dusky; short vertical bars extending across lateral line ; many oblique

lines above these ; markings more regular, though less sharply deliued than

in M. undulatus. Head 3| in length; depth 34; to 3f. D. X-I, 30; A. II, 7;

lateral line 54 Furnieri, 84.

aa. Dorsal rays X-I, 24 to 26 ; outer teeth of upper jaw scarcely enlarged ; scales

rather large ; snout little projecting ; lateral line 43 (oblique series, 53 pores)

;

scales between, front of dorsal and lateral line, vertically 6 or 7 ; obliquely

8; 16 in an oblique series from vent; profile gibbous above the eyes, de-

pressed at the nape ; eye If in snout, 6 in head ; month broad, inferior

slightly oblique ; maxillary entirely concealed by the broad preorbital, which

is wider than the eye ; maxillary extending to below anterior margin of the

orbit ; teeth in both jaws in villifurm bands, those of the outer series of the

upper jaw somewhat enlarged
;

preopercle with two strong spines at the

angle and many smaller ones above these
;
gill-rakers little developed, not

half the length of the pupil, 7 + 12 ; third dorsal spine highest, reaching

to first soft ray, 1^ in head; soft rays of dorsal subequal; caudal double

truncate ; anal spine moderate, 1* in the rays, 3* in head
;
pectorals

-J-
longer

than ventrals, slightly less than 1^ in head; scales on cheek, opercle, and
breast cycloid, the rest ctenoid ; soft dorsal with a weak scaly sheath

anteriorly; soft dorsal and anal naked; lateral line arched anteriorly, be-

coming straight slightly in front of anal fin. Color, grayish silvery ; dorsal

region and sides above lower edge of pectorals marked with dark streaks ex-

tending obliquely upward and backward along the series of scales ; about

ten short oblique bars extending downward aud forward across the arched

portion of the laterial line ; lining of gill cavity blackish ; fins all yellowish
;

tip of spinous dorsal blackish ; upper edge of pectoral and border of soft

dorsal dusky. Head 3| in leugth ; depth! 3^. D. X-I, 24 to 26 ; A. II, 7

;

scales 7-53-10 Ectexes, 85.

aaa. Dorsal rays X-I, 20 to 22; outer teeth of upper jaw scarcely enlarged; snout

somewhat projecting; scales still larger; lateral line 42 (49 pores); scales

above the lateral line, •vertically, 5 or 6 ; obliquely, 8; 12 in an oblique

series from vent; maxillary extending scarcely beyond the vertical from the

anterior margin of the eye ; body less elongate than in Micropogon ecteues
;

highest dorsal spines 1| in head; anal spine about 4 in head; coloration

essentially as in Micropogon ectenes. Head 3£ in length; depth 3|. D. X-I,

20 to 22; A. 11,7. Scales 7-48-15 Altipinnis, 86.

S. Mis. 90 27
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83. MICROPOGON UNDULATUS.

(The Croaker.)

[Plate VII.]

Perca undulata Liunceus, Syst. Nat., ed. xii, 483, 1766 (South Carolina). Block &,

Schneider, Syst. Ichth., 87, 1801.

Micropogon undulatus Cnv. & Val., Hist. Nat. Poiss., v, 219, 1830 (New Orleans).

Storer, Syn. Fish. North Am., 325, 1846 (copied). Holbrook, Ichth. S.

Carolina, 145, plate 21, fig. 2, 185G (South Carolina). Girard, U. S. &
Mex. Bound. Surrey, 13, plate xii, 1859 (mouth Rio Grande, Indiauola, Gal-

veston, Saint Joseph's Island, Texas). Giinther, Cat. Fish. Brit. Mus., ii, 271,

18P0 (in part) (New York). DeKay, New York Fauna, Fishes, 84, 1862 (New
York). Uhler & Lugger, Fishes of Maryland, 102, 1876 (southern part Chesa-

peake Bay). Jordan & Gilbert, Proc. U. S.Nat, Mus., 1878, 378 (Beaufort).

Goode, Proc. U. S. Nat, Mus., 1879, 113 (Saint John's River, Florida). Goode &
Bean, Proc. U S. Nat, Mus., 1879, 132 (Pensacola). Bean, Proc, U. S.Nat.

Mus., 1880, 94 (Saint John's River, Florida). Jordan & Gilbert, Proc. U. S.

Nat, Mas., 1882, 282 (Pensacola: Galveston). Jordan & Gilbert, Proc. U. S.

Nat. Mus., 1882, 606 (Charleston). Bean, Internat. Fishery Exhib. Berlin, 56,

1883 (Arlington, Florida). Jordan & Gilbert, Syn. Fish. North Am., 575,

1883. Jordan, Proc. U. S. Nat, Mus., 1884, 36 (Pensacola). Goode, Hist.

Aquat. Aniin., 378, plate 128, 1884 (Newport, R. I., and southward). Goode

&. Bean, Proc. U. S. Nat, Mus., 1885, 202, Linnsean types (South Carolina).

Sciasna croker Lac6pede, Hist. Nat. Poiss., iv, 309. 314, 316, 1802 (Carolina).

Bodianus costatus Mitchill, Trans. Lit, and Phil. Soc. New York, 417, 1815 (New
York).

Micropogon costatus DeKay, New York Fauna, Fishes, 83, plate 72, fig. 230, 1842 (New
York). Storer, Syn. Fish. North Am., 325, 1846 (copied).

Habitat.—South Atlantic aud Gulf coasts of the United States, Cape

Cod to Texas.

Tkis species is generally common along our Atlantic coast, becoming

very abundant southward, but not extending into the West Indies. It

is a food-fish of some importance.

84. MICROPOGON FURNIERI.

(Verrugato. )

Umbrina furnieri* Desmarest, Premiere D<3&n.-ie Ichthyol., 22, plate ii, fig. 3, 1823

(Cuba).

Micropogon furnieri Jordan, Proc. U. S. Nat. Mus., 1884, 37 (Havana). Beau &
Dresel, Proc. U. S. Nat. Mus., 1884, 157 (Jamaica). Jordan, Proc. U. S. Nat.

Mus., 1886, 44 (Havana)..

Sciosna opercularis Quoy & Gaimard, Voy. Uran., Zool., 347, 1824 (Rio Janeiro).

Micropogon lineatus Cuv. & Val., Hist, Nat. Poiss., v, 215, plate 119 (Brazil; Porto

Rico; Havana).

Micropogon argenteus Cuv. & Val., Hist. Nat. Poiss., v, 218 (Surinam).

'Micropogon undulatus Giinther, Cat, Fish. Brit. Mus., ii, 271, 1860 (in part; not Percy/ un-

dulatalj.) (Surinam; Bahia; Guatemala; Cuba; Jamaica). Giinther, Fishes

Central America, 387, 1869 (Atlantic coast of Central America ). Poey, Synop-

sis, 325, 1868 (Cuba). Poey, Enumeratio, 48, 1875 (Cuba). Giinther, An. &
Mag. Nat. Hist,, July, 1880 (Rio Plata). Poey, Fauna Puerto-Riquena, 325,

1881 (Porto Rico).

* This species, although named for its discoverer, Marcellin Fouruier, is always

writtenfurnieri by Desmarest.
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Habitat.—West Indies ami coasts of South America.

This species is generally common in the West Indies and southward

along the coast of Brazil. It is very close to the northern Micropogon

unchdatus, and for this reason its real distinction from the latter has

been generally overlooked until quite lately. We have examined nu-

merous specimens from Cuba and from Rio Janeiro.

85. MICROPOGON ECTENES.

Micropogon cctenes Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 355 (Mazatlan)
;

Bull. U. S. Fish Com., 1882, 107 (Mazatlan).

Habitat.—Pacific coast of Mexico ; Mazatlan.

This species was found by Professor Gilbert in moderate abundance

at Mazatlan, where it seems to take the place of the closely allied Mi-

cropogon altipinnis.

86. MICROPOGON ALTIPINNIS.

Micropogon aliip'mnis Gunther, Proc. Zool. Soc, 1864, 149 (San Jose"; Panama; Chia-

pam ). Gunther, Fish. Central America, 387 and 425, 1869 (Chiapam ; San Jose

;

Panama). Jordan & Gilbert, Bull. U. S. Fish Com., 1882, 111 (Panama).

Habitat.—Pacific coast of Central America.

This species is closely related to the others of the genus. It was
found by Dr. Gilbert at Panama. Specimens from Panama are also in

the museum at Cambridge.

Genus XX.—UMBRINA.

Scieena (part) Artedi, 1738 (includes Corvina).

Scieena (part) Linnseus, Systema Natune, ed. x, 289, 1758 (umbra; cirrosa).

Umbrina Cuvier, Regne Animal, ed. i, 297, 1817 (cirrosa; Scieena L. being restricted to

Scieena umbra, a Linnaean, and Scieena aquila, a non-Linnaean species).

Scieena Bleeker,* Poissons de la Cote de Guiue'e, 1862,66 (cirrosa; not the earliest

restriction to a Linmean type).

Umbrina Gunther, Gill, Jordan & Gilbert, and of authors generally.

Type : Scieena cirrosa Linnseus.

This genus contains a considerable number of species, most of them
being American. It agrees with Scice na in nearly all respects, except-

ing the presence at the chin of a short, thick barbel. A similar barbel

is found in the genus Menticirrhus, but notwithstanding the fact that

all European writers have confounded Menticirrhus with Umbrina, the

two genera are not among the most closely related in this family.

*"Je note ici que l'espece typique du genre Scieena Art. 6tant V Umbrina cirrosa

CV., le nom de Scieena devra etre appliqu6 aux especes dont Cuvier a fait des Um-
brina, et ne pourra plus etre employe" dans le sens de Cuvier. Ni M. Gunther ni M.
Gill, dans leurs travaux sur les Scienoides, paraissent avoir fait attention a ce que
le nom g<me"rique d'Artedi est mal employe" par les auteurs modernes, et M. Gill cite

meme le Scieena aquila comme le type du genre." (Sleeker, 1. c.)

In quoting Umbrina cirrosa as the type of Artedi's geunsSciwna, Bleeker means merely

that it is the one placed first by Artedi in the list of species.
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We find ourselves unable to follow Bleeker in using the name Sciwna

for the group usually called Umbrina, for reasons which may be again

briefly stated. Scicena was originally (Artedi, 1738; Linnaeus, 1758)

founded on the typical species of the two modern genera Umbrina and

Corvina. In 1817, Umbrina was set oft' from this group and Sciwna was
made to apply to the group later called Corvina, a third species

(aquila) being added to Scicena. Later (1829) Corvina was separated

by Cuvier. This gave Umbrina, Corvina, and Scicena, the latter name
then standing for aquila. In 1862, Bleeker proposed to use Scicena for

the type of Umbrina, because in enumerating his species of Scicena, Ar-

tedi had made the Umbrina li ?$o. 1" and the Corvina "No. 2." This

is, however, a matter of no significance. In our view but one arrange-

ment of these names is allowable. Umbrina must stand, Sciwna must
take the place of Corvina, and the third species (aquila) must take a

new name

—

Pseuclosciwna Bleeker.

ANALYSIS OF SPECIES OP UMBRINA.

a. Dorsal rays X-I, 22 to 24.

I. Snout moderate, 3J in head ; stripes on body yellowish, bordered with steel blue

;

preopercle with its bony margin distinctly serrate, the teeth at the angle

broad and flattish. Body rather deep, the back elevated, the dorsal out-

line regularly rounded, highest at first dorsal spines; profile steep ; snout

low, bluntish, 3J- in head ; eye small, If in snout, 1^ in interorbital area,

about 5$ in head ; mouth moderate, inferior ; maxillary reaching front of

eye, 3i in head
;
preorbital one-third broader than eye ; teeth villiform,

in broad bands, the outer above little enlarged; lower pharyngeal teeth

stout, conical, the inner posterior series slender. Spinous dorsal high

the third spine 1^ in head; soft dorsal scaleless; second anal spine

small, If in soft rays, 2] in head; pectorals little shorter than ventrals,

which are If in head ; caudal slightly lunate, the upper lobe the longer.

Color olivaceous, silvery below ; upper parts with many wavy lines, yel-

lowish in color, and each bordered on each side by a distiuct streak of

steel blue ; the lines partly following the rows of scales, running nearly

straight upward and backwards at the shoulders, more nearly horizontal,

more irregular and more or less broken posteriorly ; free membrane of

opercle jet black within and without
;
gill cavity pale. Head 3-^ in length

;

depth 3& to 'Si. D. X-I, 22 to 24 ; A. II, 7 ; scales 9-51 (pores)-12 ; about

65 transverse series of scales Cikkosa, 87.

J>1>. [Snout very short, 4A in head ; stripes on body dusky. Body somewhat elon-

gate; the ventral outline straightish, dorsal outline elevated and much
convex

;
profile steep and convex, slightly depressed over the eyes ; snout

bluntish, 41 in head ; eye 6 in head, about equal to the broad preorbital

;

mouth subinferior, horizontal ; maxillary reaching past middle of eye,

3| in head ; barbel very short ; dorsal spines rather strong, the longest

2£ in head; anterior dorsal rays highest ; base of membrane scaly; cau-

dal slightly lunate ; anal spine very strong, 3 in head ; ventrals shorter

than pectorals, which are 1£ in head; scales very thin, covered with mi-

nute scales on their base ; scales below the lateral line in horizontal series

;

lateral line regularly arched to above posterior margin of anal. Coloration

much as in Micropogon undulatus : conspicuous undulating black lines fol-

low the aeries of scales on whole of boby above the pectoral ;
pectoral, ven-

tral, and anal blackish, with broad whitish margin. Head 3^ in length
;

depth 3. D. IX-I, 24 ; A. 11,9; scales 6-60 (about)-lO.] (GUnther.)

Reedi, 88.
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aa. Dorsal rays X-I, 26 to 28 ; seme of preopercle slender, not notably flattened.

c. Body "with about nine dark vertical cross-bands, besides narrow undulating
streaks along the rows of scales. Body ratber stout, tbe back somewhat
arched ; eye 3| in head

;
preopercle finely denticulate ; mouth moderate,

the maxillary reaching to below middle of eye ; teeth subequal, villiform,

in broad bands; gill-rakers minute, slender, 5. + 9; second dorsal spine

highest, If in head; second anal spine about 2J; pectorals short, If in

head ; ventrals 1£ ; lateral line little arched. Head 3f ; depth 3. D.

X-I, 26 to 28 ; A. II, 6 or 7 ; scales 5-48-10 Broussoneti, 89.

cc. Body without dark cross-bauds, the rows of scales above with distinct undu-

lating streaks.

d. Snout bluntish, short, 4-J in head ; serrae of preopercle comparatively numer-
ous and strong, subterete. Body not very deep, the profile somewhat de-

pressed over the eyes ; eye 1£ in snout, 1J in interorbital space, 5 in head
;

preorbital not quite so broad as eye ; mouth inferior, the maxillary reaching

to middle of eye, 2f in head ; teeth in broad bands, the outer series above

little enlarged
;
gill-rakers shortish, rather stout, shorter than pupil, 6+9;

pharyngeal teeth longer and more numerous than in cirrosa ; highest

dorsal spine 1* in head ; caudal slightly lunate ; second anal spine strong,

2J in head ; color bluish above, silvery below ; a dusky blotch on center

of opercle ; back and sides with distinct streaks of deep olive following

the centers of the rows of scales, these lines regular and not interrupted;

they run obliquely upward and backward below as well as above the

lateral line, those below being more nearly horizontal ; fins chiefly bright

yellow ; membrane of opercle pale ; lining of gill cavity dusky. Head 3£

in length ; depth 3J. D. X-I, 27 ; A. II, 6 or 7 ; lat. 1. with about 50

pores ; about 60 transverse rows of scales Roncador, 90.

dd. Snout longer than eve, 3 to 3£ in head
;
preopercle distinctly serrate.

e. Second anal spine large, 2 in head
;
profile straight, moderately steep

;

. snout rather acute ; eye 4£ in head ; mouth small, inferior, the maxillary

nearly reaching middle of orbit, its length 2£ in head ; teeth subequal;

gill-rakers scarcely developed, 4 + 9 ; third dorsal spine highest, If in

head ; anterior dorsal rays much longer than posterior ones ; anal fin

pointed, the second soft ray longest, the second spine very strong, 2 in

head ; ventrals slightly longer than pectorals, 1£ in head ; lateral line

moderately arched anteriorly ; color bluish, silvery below ; conspicuous

dark lines following the rows of scales, those below lateral line oblique

as well as those above ; spinous dorsal dusky. Head 3?- in length ; depth

3£. D. X-I, 26; A. II, 6; scales5-48-8 Xanti, 91.

ee. Second anal spine short and thickish, 3 in head. Back elevated, the an-

terior profile steep and rather convex; snout blunt, much protruding;

mouth small, horizontal ; the maxillary reaching just past pupil, 3 in head

;

eye 5 in head
;
preopercle finely and sharply serrate

;
gill-rakers very

small
;
pectoral short, 1^ in head ; longest dorsal spine 2 ; caudal fin

slightly lunate, the upper lobe the longer ; scales above lateral line iu

very oblique series, in oblique series below lateral line anteriorly ; color,

grayish, yellow below ; faint dark lines along the scales on the upper

half of the body, golden lines on scales below ; dorsals finely punctu-

late; fins pale
;
gill cavity pale within. Head 3f to 3f; depth 3i to 3£.

D. X-I, 28 or 29; A. II, 6 ; lat. 1. 50 to 53 Galapagorum, 92.

aaa. Dorsal rays X-I, 31 to 33; preopercle with its edge weakly crenulate ; snout

very blunt, not longer than eye, 4 in head ; back elevated
;
profile de-

pressed posteriorly, anteriorly gibbous ; mouth rather large, subter-

minal ; maxillary reaching posterior border of pupil, 2J iu head; gui-
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rakers short and slender, 5+9; second dorsal spine highest, 2 in bead;

soft rays high; second anal spine 2£ in head
;
pectorals slightly shorter

than ventrals, which are If in head. Color bluish, silvery below, dark

streaks along the rows of scales very faint, broader than the pale inter-

spaces. Head 3£ in length ; depth 3. D. X-I, 33 ; A. II, 7 ;
scales 8-53-9.

Dorsalis.. 93.

87. UMBRINA CIRROSA.

Scicena No. 1. Artedi, Genera 38, 1734 (Mediterranean).

Scicena cirrosa Linnaeus, Syst. Nat., ed. x, 289, 1758 (Mediterranean ;
after Artedi).

Johnius cirrhosus Bloch & Schneider, Syst. Ichth., 72, 1801.

Umbrina cirrhosa of recent writers generally.

Pwca umbra Lace'pede, Hist. Nat. Poiss., iii, 16, 1802 (not Scicena umbra Linnaeus).

Chilodipferus cyanopierus Lacepede, Hist. Nat. Poiss., iii, 54G, plate 6, fig. 3, 1802 (on

a painting by Plunder).

Coracinm boops Pallas, Zoographia Rosso-Asiat., iii, 259, 1811.

Umbrina vulgaris Guichenot, Expl. de l'Alg^rie, 43, 1850 (coast of Algeria).

Scicena ceslreus Gronow, Cat. Fish., ed. Gray, 52, 1854 (Mediterranean).

Habitat.—Mediterranean Sea.

This handsome species is rather common in the waters of Southern

Europe. Our specimens are from Venice and Palermo.

88. UMBRINA REEDI.

Umbrina reedi Giinther, Shore Fishes, Challenger, 25, plate xiii, fig. B, 1880 (Juan

Fernandez).

Habitat.—Coast of Chili.

We know this species from Giiuther's description only.

89. UMBRINA BROUSSONETI.

Umbrina broussoneli Cuv. & Val., Hist. Nat. Poiss., v, 187, 1830 (Jamaica). Storer,

Syn. Fish. North Am., 324, 1846 (copied). Giinther, Cat. Fish. Brit, Mus., ii,

277, 1860 (San Domingo, Jamaica). Cope, Ichthyol. Lesser Antilles, 471,

1870 (St. Martin). Jordan & Gilbert, Syn. Fish. N. Am., 576, 1883 (specimens

described from Indian River, Florida).

Umbrina coroides Cuv. & Val., Hist. Nat. Poiss., v, 187, 1830 (Brazil). Storer, Syn.

Fish. North Am., 323, 1846 (copied). Poey, Enumeratio, 48, 1875 (Cuba).

Habitat—West Indian Fauna; Florida to Brazil.

This species i s known to us from two specimens taken by Dr. J. A.

Henshall in the Indian Eiver, Florida. These agree on the whole bet-

ter with Umbrina coroides C. & V., than with Umbrina broussoneti;

but we think that Dr. Giinther is probably right in regarding the two-

nominal species as identical.

We have also examined specimens from Jeremie, Hayti, and from

Pernambuco in the museum at Cambridge.

90. UMBRINA RONCADOR.

(The Yellow-finned Roncador.)

Umbrina undulata Steindachner, Ichthyol. Beitr., iii, 21, 1875 (San Diego) (not of

Girard).

Umbrina xanti Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 48 (Santa Barbara south-

ward). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 456 (Santa Barbara,

San Pedro, San Diego) (not of Gill).



[81] REVIEW OE THE SCLENID.E. 423

Umbrina ronca'dor Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 277 (west coast

Lower California). Jordan & Gilbert, Syn. Fisb. Nortb Am., 576, 1883. Kosa

Smitb, West American Scientist, 1885, 47 (San Diego).

Habitat.—Coast of Southern California; north to Santa Barbara.

This species is rather common along the coast of Southern California

from Santa Barbara as far south as Cerros Island. It is a handsome

species, brightly colored in life, and of some value as food.

91. UMBRINA XANTI.

Umbrina xanti Gill, Proc. Acad. Nat. Sci. Pbila., 1862, 25G (Cape San Lucas). Jor-

dan & Gilbert, Proc. U. S. Nat. Mus., 1882, 363 (Cape San Lucas). Jordan

& Gilbert, Bull. U. S. Fisb Com., 18-S2, 107 (Mazatlau) and 111 (Panama).

Gilbert, Bull. U. S.Nat. Mus., 1882, 112 (Punta Arenas).

Umbrina analis Giintber, Fisbes Central America, 387 and 426, 1869 (Pauama).

Habitat.—Pacific coast of tropical America, Cape San Lucas to Pan-

ama.

This species is rather common along the west coast of Mexico, speci-

mens having been taken by Dr. Gilbert, at Mazatlan, Punta Arenas,

and Panama. These are identical with Gill's types of U. xanti and with

Gunther's TJ. analis, both of which have been examined by us.

92. UMBRINA GALAPAGORUM.

Umbrina galapagorum Steindacbner, Icbtbyol. Beitr., vii, 20, 1878 (James Island, Gal-

apagos).

Habitat.—Galapagos Archipelago.

This species is known from Dr. Steindachner's original types, most
of which are still in the Museum of Comparative Zoology.

93. UMBRINA DORSALIS.

Umbrina dorsalis Gill, Proc. Acad. Nat. Sci. Pbila., 1862, 257 (Cape San Lucas).

Jordan &. Gilbert, Proc. U. S. Nat. Mus., 1882, 363 (Cape San Lucas). Jordan

& Gilbert, Bull. U. S. Fisb Com., 1882, 107 (Mazatlan).

Habitat.—Pacific coast of Mexico.

This species seems to be rather rare. A large example was taken by
Dr. Gilbert at Mazatlan, and this has been compared by us with the

types of U. dorsalis, young examples taken at Cape San Lucas by Mr.

Xantus.

Genus XXL—MENTICIRRHUS.
Menticirrhus Gill, Proc. Acad. Nat. Sci. Pbila., 1861, 86 (alburnus).

Cirrimens Gill, Proc. Acad. Nat. Sci. Pbila., 1862, 17 (opkicephaluz).

Umbrula Jordan & Eigenmaun, subgenus nov. (littoralis).

Type : Perca alburnus lAwm^w.a=^Cyprinus americanus Linnaeus.

This genus is one of the most strongly marked in the family. It has
been confounded by all European writers with Umbrina, with which it

has not very much iu common except the presence of the barbel at the

chin. All the species are Americau, and most of them are closely re-
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lated to each other. Two of them, however (littoralis, elongatus), while

retaining the external form and appearance of the others, differ from

them widely in the form of the lower pharyngeal teeth and in the pres.

ence of gill rakers. These we have placed in a distinct subgenus, which

we have called Umbrula. Another species (ophicephalus) is also some-

what aberrant and represents a third subgenus (Oirrimcns).

The species of Menticirrhus are all bottom fishes. The low, elongate

body, the large pectorals, and the obsolete air-bladder are all characters

related to this peculiarity of habit.

ANALYSIS OF SPECIES OF MENTICIRRHUS.

a. Dorsal spines about 13 ; head very low, thick, sub-terete, the snout blunt and very

prominent ; lower pharyngeals with acute teeth
;
gill-rakers

obsolete. (Cirrimens Gill.)

V. Body formed as usual in Menticirrhus; loug and low, little compressed ; head

with very convex cross-outlines, high in front, gibbous above

the nostrils
;
profile depressed above eye ; snout 3^ in head

;

projecting for one-third its length ; eye small, 5 or 6 ; mouth

very small, inferior, the outer teeth in the upper jaw mod-

erately enlarged ; maxillary reaching to opposite middle of

eye, 3| in head; gill-rakers minute, reduced to little fleshy

projections; gill openings contracted, the membranes more

united below than in other species
;
preopercle with flexible

cilia; lower pharyngeals small, the teeth mostly pointed;

spinous dorsal high, the longest spines li in head
;
pectorals

short, 1£ in head, not reaching tips of ventrals ; caudal S-

shaped, the lower lobe the longer. Color, dark gray
;
pec-

torals dusky. Head 4; depth 4. D. XII-I, 23; A. I, 8;

scales 74 (pores) Ophicephalus, 94.

act. Dorsal spines usually eleven ; head not terete, more depressed, with lower snout,

c. Gill-rakers obsolete, reduced to tubercular prominences, covered with teeth

similar to those on the other gill arches ; lower pharyngeals

narrow, the teeth villiform or cardiform, all of them acute

or conical, none with rounded heads (molar) ; teeth in the

outer series of upper jaw more or less enlarged ; scales on

breast large. (Menticirrhus.)

d. Soft dorsal rather short, its rays I, 18 to I, 22 ; snout prominent.

j Snout very prominent, 3$ in head, its tip slightly turned upward, project-

ing beyond the premaxillaries for a distance about two-thirds

diameter of the eye; spinous dorsal elevated, its longest

spines 11 in head, reaching beyond front of soit dorsal; eye

large, but considerably smaller than in M. nctsus, 5-J in head;

mouth comparatively small, inferior, the maxillary reaching

middle of eye, 3-t in head; posterior margin of spinous dor-

sal deeply concave ; rays of soft dorsal low, subequal; caudal

deeply/- shaped, the upper lobe much the longer, 1£ in head

;

ventrals short, If in pectorals; pectorals 1} in head; lateral

line concurrent with the back. Color, bluish above, silvery

below; spinous dorsal dusky; lining of gill cavity and

inner side of pectorals dusky. Head 3£ in length ; depth 4.

I ). X-I, 22 ; A. I, 8 ; scales 6-50-10 Simus, 95.

ee. Snout less prominent, about 4 in head, its tip not recurved ; dorsal spines

not elevated, the longest barely reaching soft dorsal, 1| in

head.
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/. Dorsal rays X-I, 22; eye very large, 4^ in bead; snout projecting be-

yond lower jaw for a distance about equal to half tlie diame-
ter of the eye ; mouth small, inferior, the maxillary reach-

ing to below middle of eye, 3 in- head; pectoral 1£ in head,

caudal fin /-shaped, the upper lobe pointed, the lower
rounded. Color, silvery ; fins blackish. Head 3J in length;

depth 4. D. X-I, 22 ; A . I, 8 ; scales 6-54-1 4 . . . . Nasus, 96.

ff. Dorsal rays X-I, 19 or 20.

g. Snout low and pointed, 3f in head, projecting much beyond the pre-

maxillaries ; eye rather large, 5^ in head ; body long and low,

with rather depressed profile, and low, sharp snout ; maxil-
lary extending beyond pupil, 3 in head

;
preopercular seme

somewhat bony, stifi'er, and more distinct than in any other

species, rather small and distant
; gill-rake'rs minute, about

half length of nostril
; outer teeth of upper jaw much en-

larged, as in 21. alburnus ; scales on breast large ; dorsal

spines high, the longest reaching beyond front of soft dorsal,

1^ in head
;
pectorals rather short, 1£. Color, plain, dark gray

above, paler below
;
gill cavity dusky ; lower fins all dark.

Head 3^ ; depth 4. D. IX-I, 20 ; A. I, 9 ; scales 55 (pores).

Agassizi, 97.

gg. Snout rather short and blunt, 4 in head, projecting beyond premax-
illaries for about half a diameter of the eye; eye small, 7

in head ; maxillary reaching nearly to posterior margin of

eye, 3 in head ; outer teeth of upperjaw much enlarged
;
pec-

toral long, 1£ in head ; ventral 2 in head ; longest dorsal

spine as long as pectoral, anal spine half as long as the rays;

upper lobe ofcaudal not produced. Color, plumbeous, bright
silvery below

; lower fius mostly black. Head 3 in length
;

depth 4.
' D. X-I, 18 to 20 ; A. I, 9 ; scales 6-50-14.

Panamensis, 98.

dd. Soft dorsal longer, its rays I, 23 to I, 25.

7i. Mouth comparatively large, the maxillary reaching to below middle
of eye, 2| to 3£ in head ; teeth on lower pharyngeals acute

;

back and sides usually with oblique dusky bars; lower lobe
of caudal longest.

i. Outer teeth of upper jaw decidedly enlarged; dorsal spines not
much elevated, the lougest usually not reaching front of soft

dorsal, 1^ to lg- in head. Coloration, grayish silvery, the
dark markings not pronounced and often obsolete.

j. Dorsal rays X-I, 22 or 23 ; snout rather shorter and less pointed
than in M. americanus, 3£ in head; mouth smaller, the max-
illary 3 in head. Coloration usually plain, sometimes very
dark, otherwise as in Menticirrhus americanus. Head 3f

;

depth 4h D. X-I, 22 or 23 (rarely 24); A. I, 7; scales 55
(6-52-10) Martinioensis, 99.

jj. Dorsal rays X-I, 24 or 25 ; snout longer, 3£ in head; maxillary
reaching nearly to middle of eye, 2f to 3 in head; eye small,

2 in snout ; teeth villiforin, in broad bands, the outer series of
the upper jaw very much enlarged, larger than in the other
species; ventrals short, 1* in pectorals; pectorals 1£ in

head; caudal /-shaped, the broad rounded lower lobe longer
than the acute upper; scales all ctenoid, those of the breast
larger and regularly placed. Color, grayish silvery, with ob-
scure darker clouds along the back and sides : these marks
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forming dusky bars, running obliquely forward and down-
ward to considerably below the lateral line, tliese often

obsolete; the bar at the nape saddle-like; lining of gill

cavity dusky; pectoral yellowish, dusky at tip ; an obscure
dusky streak along lower parts of sides running into lower
lobe of caudal. Head 3^ ; depth 4 to 5. D. X-I, 24 or 25 ; A.

I, 7; scales 6-55 (pores)-12 Americanus, 100.

ii. Outer teeth of upper jaw less enlarged ; spinous dorsal elevated,

the longest spine reaching past front of soft dorsal, its length

li in head ; coloration strongly marked, body scarcely sil-

very. Profile slightly depressed above the eyes ; eyes small,

.

2-} in snout, 2 in interorbital area, about 7 in head ; snout long,

bluntish, 3£ in head ; mouth large ; maxillary reaching

middle of eye, 2f in head ; ventrals 1| in pectorals, which
are \\ in head ; scales all ctenoid. Color dusky gray above,

sometimes blackish, the back and sides with distinct dark

oblique cross-bands running downwards and forwards, the

anterior one at the nape extending downward, meeting the

second and thus forming a V-shaped blotch on each side ; a

dark lateral streak bounding the pale color of the belly, most

distinct posteriorly, and extending on lower lobe of caudal

;

inside of gill-cavity scarcely dusky
;
pectorals dark. Head 3$

to 4 in length ; depth 4^ to 4|. D. X-I, 26 or 27 ; A. I, 8; scales

7-53 (pores)-14 Saxatilis, 101.

lilt. Mouth smaller, the maxillary reaching scarcely to front of eye, 3£

in head ; teeth on lower pharyngeals bluntish ; coloration

grayish, with dark streaks along the rows of scales. Snout

long, little projecting, 3i in head ; eye small, 7 in head, 2j- in

snout, 1£ in interorbital area; outer teeth in upper jaw
moderately enlarged, about as in M. saxatilis ; lower pharyn-

geals a little broader tban in M. americanus, the teeth

coarser, and many of them bluntish, none of them really molar,

those of the inner posterior corner of the bone much enlarged
;

ventrals 1£ in pectorals, which are 1£ in head ; scales all

ctenoid. Color sooty-grayish, with bright reflections ; the

back, all the fins, and under side of head dusky; undulating

lines along sides running upward and backward, made of

dark points in center of each scale ; back often with very

faint dark cross-bars ; edge of opercle dusky ; lining of gill-

cavity slightly dusky. Head 4 in length ; depth 4 to 5. D.

X-I, 25 or 26 ; A. 1, 8 ; scales 7-60-11 Undtjlatus, 102.

cc. Gill-rakers present, very short and somewhat slender ; lower pharyngeals

rather broad ; some or nearly all of the teeth molar, i. e.,

enlarged, with thickened, rounded heads, the molar teeth

covering at least the anterior portion of the bone ; teeth in

the outer series of upper jaw scarcely larger than the others
;

scales on breast small. ( Umbrula Jordan & Eigenmann.)

k. Upper lobe of caudal longer than lower ; scales rather small,

about 25 in an oblique series from vent forward to lateral

line; axillary scale one-third length of pectoral ; snout very

little projecting; gill-rakers very short, 3 -f 5, the longest

about one-third diameter of pupil ; lower pharyngeal bones

narrower than in littoralis, the molar teeth smaller, covering

the whole anterior part of the bone ; conical teeth on poste-

rior part of the bone, the outermost row enlarged : body
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more elongate than in other species; profile low, little con-

vex ; eye small, 2£ in snout, 7 in head ; snout long, 3 in head
;

mouth small, the maxillary scarcely reaching front of eye,

3 in head; second dorsal spine If in head; anterior soft

rays of dorsal almost twice as long as the posterior ones,,

caudal with an /-shaped margin ; ventrals 1J in pectorals;

pectorals If in head. Color bluish on sides and back, silvery

below, without stripes or bands. Head 3£ in length ; depth

4|. D. X-1, 22 to 24 ; A. I, 7 ; scales 5-53-13 . . Elongatus, 103.

Tck. Upper lobe of caudal not longer than lower ; scales rather

large, 15 to 18 in an oblique series from vent upward and

forward to lateral line ; axillary scale not one-fourth length

of pectoral; snout distinctly projecting beyond mouth, 3£ in

head
;
gill-rakers larger than in other species, the longest

about i length of pupil, the number X + 7; lower pharyngeal

bones broad, most of the teeth developed as coarse molars,

only those along the posterior margin conical; maxillary

reaching past front of orbit, 3J in head ; outer teeth of upper

jaw scarcely enlarge ;1 ; longest dorsal spines reaching past

front of soft dorsal, the free margin of the fin concave ; cau-

dal rather deeply lunate, the lower lobe rounded, the upper

pointed; ventrals 1.3 in pectorals, which are 1J in head.

Color silvery gray above, with bluish and bronze reflections,

immaculate ; a dark-bronze shade along sides on level of

pectorals, extending to tail and along cheeks ; belly below

this abruptly white ; dorsals light brown, spinous dorsal

black at lip, the base narrowly white ; caudal pale, its tip

usually black ; inner lining of pectoral and ventrals blackish

;

gill cavity pale. Head 3^ in length; depth 4f. D. X-I, 23

to 25; A. I, 7 ; scales 6-53 (pores)-12 Littoralis, 104,

94. MENTICIRRHUS OPHICEPHALUS.

Umbrina ophicephalus Jenyns, Zool. Beagle, Fish, 45, 1842(Coquimbo, Chili). Giin-

ther, Cat. Fish. Brit. Mus., ii, 277, 1860 (copied).

Cirrimens ophicephalua Gill, Proc. Acad. Nat. Sci. Phila., 17, 1862.

Habitat.—Coast of Chili and Peru.

This singular species is represented by numerous specimens large and

small in the Museum of Comparative Zoology. These are from Caldera,

Chili (8603, M. C. Z.), and from Callao, Peru. It seems to us that the

name Cirrimens proposed for this species can be used for a subgenus

only.

95. MENTICIRRHUS SIMUS.

Menticirrhus nasus Jordan & Gilbert, Bull. U. S. Pish Com., 1882,107 and 111 (Ma-

zatlan and Panama) (not Umbrina nasus Guuther). Jordan, Cat. Fish. North

America, 94, 1885 (name only).

Menticirrhus sim us Jordan & Eigenmaun, sp. nov.

Habitat.—Pacific coast of tropical America ; Mazatlan to Panama.
This species is known to us from the specimeus collected by Dr. C. H.

Gilbert at Mazatlan and Panama.

It was at first identified somewhat doubtfully with Menticirrhus nasus

by Jordan and Gilbert. The examination of the original type of Um<
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brina nasus has convinced Br. Jordan that this is a different species.

We here describe in detail the typical specimen under the name of

Menticirrhus simus.

Menticirrhus simus sp. uov. Type No. 28292, U. S. Nat. Mus.

Depth 4 in length (5 in total) ; head 3£ (4£). D. X-I, 22 ; A. I, 8

;

scales 6-52-10.

Body robust ; back somewhat compressed and regularly arched

;

depth about uniform between the first dorsal spine and the first soft

ray ; caudal peduncle rather heavy ; distance from last dorsal ray to be-

ginning of middle caudal ray slightly more than 2 in head.

Head subcorneal
;
profile steep, slightly depressed over the posterior

part of eyes ; snout abruptly blunted, turned up anteriorly, suggest-

ing the form of snout in the genus Heterodon; five large incision's in the

upper lip, three large oval and three small round pores above them,

as in other species of Menticirrhus ; snout 3h in head ; eye 5| in head

;

mouth horizontal, inferior, the snout extending ^ of its length beyond

the premaxillary ; maxillary extending past middle of eye, slightly

more than 3 in head.

Teeth in lower jaw villiform in rather broad bands ; upper jaw with

a band of small teeth and an outer series of enlarged ones ; largest teeth

of the outer series slightly longer than the anterior nostril
;
preopercle

with fine widely placed teeth on its membranous border
;
gill-rakers ob-

solete
j
pseudobranchia?. very large; lower'pharyugeal teeth villiform,

those of the inner series much enlarged ; first dorsal beginning behind

. base of pectoral ; the first spine minute ; the second spine highest,

reaching to third dorsal ray, li in head
;
posterior margin of spinous

dorsal deeply concave ; dorsal soft rays low, subequal ; caudal un-

equally lunate, the upper lobe much the longer, li in head ; anal in-

serted under fifth dorsal ray ; its spine weak, 5 in head; the anterior

anal rays much the longer, but not*extending to tip of last rays ; ventrals

If in pectorals
;
pectorals 1± in head.

Scales'large; all strongly ctenoid ; those in the lateral line and those

above it more or less covered with smaller ones. Soft dorsal, with a

very narrow scaly sheath. Bases of pectorals and caudal densely scaly,

the rest of the fins naked. Color, grayish above, lighter below ; lower

parts of sides with numerous dark points; faint lines following the rows

of scales above; spinous dorsal dusky, anal with dark specks; axil and

inner margin of pectoral dusky; other fins plain ;
lining of gill cavity

dusky.

This species differs from Menticirrhus nasus (Giinther) in the size of

the eye, the size of the teeth, and the size and shape of the snout. Dr.

Jordan has examined the type of M . nasus and verified the description

of Giinther. The large size of the eye in M. nasus is not due to the im-

maturity of the typical example.
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96. MENTICIRRHUS NASUS.

Umbrina nasus Giiuther, Fishes Central America, 387 and 426, 1869 (Panama). Jor-

dan, Proc. Acad. Nat. Sci. Phila., 1883, 289 (Central America).

Habitat.—Pacific coast of tropical America, Mazatlan to Panama.
This species is known to ns from Dr. Giinther's original type. No

others have since been taken, if, as we suppose, our Menticirrhus simus

is really a distinct species.

97. MENTICIRRHUS AGASSIZI.

Menticirrhus agassizi Jordan, sp. nov. (Caldera).

Habitat. —Coast of Chili.

This species is known from a single specimen, G£ inches long, in the

Museum of Comparative Zoology, from Caldera, Chili. It was found

mixed with specimens of Menticirrhus ophicephalus, in bottle 8603.

This species is named in honor of Professor Louis Agassiz.

98. MENTICIRRHUS PANAMENSIS.

Umbrina panamensis Steindachner, Ichthyol. Beitr., iv, 9, 1875 (Panama).

Menticirrhus panamensis Jordan & Gilbert, Bull. U. S. Fish Com., 1882, 107 (Mazatlan);

1. c, 111 (Panama). Jordan, Cat. Fish. North America, 94, 1885 (name only).

Habitat.—Pacific coast of tropical America, Mazatlan to Panama.
This species is known to us from specimens taken by Dr. Gilbert at

Panama and Mazatlan.

99. MENTICIRRHUS MARTINICENSIS.

Umbrina martinicensis Cuv. & Val., Hist. Nat. Poiss., v, 186, 1830 (Martinique). Storer,

• Syn. Fish. North Am., 323, 1846 (copied). Giiuther, Cat. Fish. Brit. Mus., ii,

277, 1860 (copied). Jordan, Proc. U. S. Nat. Mus., 1886, 539 (note on type of

Cuvier & Valenciennes).

Umbrina gracilis Cuv. & Val., Hist. Nat. Poiss., v, 189, 1830 (Brazil). Giinther, Cat.

Fish. Brit, Mus., ii, 277, 1860 (copied). Jordan, Proc. U. S. Nat. Mus., 1886,

539 (note on type of Cuvier & Valenciennes).

Umbrina arenataCuv. & Val., Hist. Nat. Poiss., v, 190 (Brazil). Jenyns, Zool. Beagle,

Fishes, 44, 1842 (Bahia Blauca ; Maldonado). Giiuther, Cat. Fish. Brit.

Mus., ii, 276, 1860 (Jamaica).

Umbrina phahvna Steindachner, Ichth. Notizen, ix, 20, 1869 (Santos, Brazil).

Umbrina januaria Steindachner, Ichthyol. Beitr., v, 122, 1876 (Rio Janeiro).

Habitat.—West Indies to Patagonia.

We have examined the types of Umbrina martinicensis and U. gracilis

in the museum at Paris. We have also examined numerous specimens

in the museum at Cambridge, apparently identical with these, from Rio

Janeiro, Rio Grande do Sul, Victoria, Bahia, and Montevideo. The
species seems to be as common in South America as its analogue M.
americanus is in ISTorth America. The two are exceedingly alike, and
martinicensis is probably a geographical variety of the other, distin-

guished perhaps by a slightly smaller number of rays in the dorsal fin.
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Were it not that the Scisenoid fauna of South America is chiefly dif-

ferent from that of North America, we should scarcely hesitate to place

martinicensis in the synonymy of americanus. Umbrina januaria is ap-

parently based on the specimens from Rio Janeiro examined by us.

Umbrina gracilis was based on the dried skin of a young example, dis-

torted and varnished.

Umbrina arenata, as described by Cuvier & Valenciennes, does not

differ at all from 71/. martinicensis. As described by Dr. Gunther, the

scales are 72 to 78 in arenata. It is evident, however, that Gunther
has counted not the pores, but the number of vertical series of scales,

and these range from 70 to 80 in nearly all of our species, the number
exceeding the number of pores by about 20, and similarly exceeding

the number of oblique series. We see no reason, therefore, for not

placing arenata in the synonymy of martinicensis.

100. MENTICIRRHUS AMERICANUS.

(The Carolina Whiting.)

[Plate VIII.]

Alburnus americanus (the Whiting) Catesby, Nat. Hist. Carolinas, etc., pi. 12, f. 2

(Jordan, Proc. U. S. Nat. Mus., 1884, 195).

Cyprinus americanus Linnaeus, Syst. Nat., ed. x, 321, 1758 (based on the Whiting of

Catesby) (not Cyprinus americanus of the twelfth edition, which is a Cyprinoid,

Notemigonus bosci Cuv. & Val.).

Perca alburnus Linnseus, Syst. Nat., ed. xii, 482, 1886 (on specimens sent from Charles-

ton by Dr. Garden). Schopf, Scbrift. Naturf. Freunde Berlin, viii, 162,

1788. Bloch & Schneider, Syst. Ichth., 87, 1801.

Centropomus alburnus Lacepede, Hist. Nat. Poiss., iv, 249,257,264, 1802.

Scicena alburnus Gronow, Cat. Fish., ed. Gray, 51, 1854 (South Carolina).

Umbrina alburnus Cuvier & Valenciennes, v, 180, 1830 (in part). Holbrook, Ichthyol,

S. Carolina, 136, plate 20, fig. 2, 1856 (South Carolina). Gunther, Cat. Fish.

Brit. Mus., ii, 275, 1860.

Mcnticirrhus alburnus Uhler & Lugger, Fishes of Maryland, 101, 1876 (Chesapeake

Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 378 (Beaufort). Goode,

Proc. U. S. Nat. Mus., 1879, 113 (Saint John's River, Florida). Goode & Bean,

Proc. U. S. Nat. Mus., 1879, 132 (Pensacola). Jordan & Gilbert, Proc. U. S.

Nat. Mus., 1882, 282 (Galveston). Jordan & Gilbert, Proc. U. S. Nat. Mus.,

1882, 6C6 (Charleston). Jordan & Gilbert, Syn. Fish. North Am., 577, 1883;

Goode, Hist. Aquat. Anini., 376, plate 127 b, 1884. Goode & Bean, Proc. U. S.

Nat. Mus., 1885, 202 (Linnsean types). Jordan, Cat. Fish. North America, 94,

1885 (name only).

Umbrina phalcena Girard, Proc. Acad. Nat. Sci. Phila., 1858, 167 (Indianola, Brazos

Santiago). Girard, U. S. and Mex. Bound. Survey, 13, 1859.

Habitat.—South Atlantic and Gulf coasts of the United States,

Chesapeake Bay to Texas.

This species is very common on the sandy coasts of our Southern

States, where it is a food-fish of some importance.

As elsewhere stated, this may be identical with the South American

Menticirrhus martinicensis.
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This species has generally received the specific name of alburnus

given to it by Linnaeus in the twelfth edition of the Systema Naturae.

In the tenth edition of the Systema, Linnaeus had already given the

specific name of americanus to the Whiting of Oatesby. There is no

doubt that Catesby had this common species in mind, although his

rude figure resembles the Surf Whiting {littoralis) fully as much as it

does the common Whiting.

101. MENTICIRRHUS SAXATILIS.

(The King-fish; Sea Mink.)

[Plate IX.]

Johnius saxatilis Bloch & Schneider, Syst. Ichtb., 75, 1801 (New York).

Menticirrhus saxatilis Jordan, Proc. Acad. Nat. Sci. Phila., 288, 1883 (note on type of

Bloch & Schneider). Jordan, Proc. U. S. Nat. Mus., 1884, 129 (Key West).

Jordan, Cat. Fish. North America, 94, 1885 (name only).

Umbrina alburnus DeKay, New York Fauna, Fishes, 78, plate 7, fig. 20, 1842 (New
York).. Storer, Syn. Fish. North Am., 323, 1846 (Massachusetts) (not Perca

alburnus L.).

Scicena nebulosa Mitchill, Trans. Lit. & Phil. Soc. New York, 406, plate 3, fig. 5,

1815 (New York) (not of Gmelin).

Umbrina nebulosa Storer, Fishes Massachusetts, 35, 1839 (near Boston light house).

Ayres, Fishes of Brookhaven, L. I., 259, 1842. Storer, Hist. Fishi Mass., 124,

plate ix, fig. 4, 1867 (Boston light-house; Lynn; Provincetown). Giinther,

Cat. Fish. Brit. Mus., ii, 275, 1860 (New York).

Menticirrhus neb ulosus Goode & Bean, Fish. Essex Co. and Mass. Bay, 17, 1879 (Dan-

vers ; Spite Bridge ; Marblehead light-house). Bean, Proc. U. S. Nat. Mus.,

1880, 93 (Wood's Holl, Mass ; Noank, Conn.; Cohasset Narrows, Mass). Goode,

Proc. U. S. Nat. Mus., 1881, 113 (St. John's River, Florida). Jordan & Gil-

bert, Proc. U. S. Nat. Mus., 1882, 232 (Pensacola). Jordan & Gilbert, Syn.

Fish. North America, 577, 1883. Goode, Hist. Aquat. Anim., 375, plate 127a,

1884.

Habitat.—Atlantic and Gulf coasts of the United States, Boston to

Key West and Pensacola, most common northward.

This species is generally common along the coasts of our Northern

States, its greatest abundance being north of the limit of M. americanus,

a species which it very closely resembles, the differences being of com-

paratively little importance. Southward its distribution seems to be
peculiar. A large specimen was obtained by Dr. Jordan at Pensacola

and several small ones at Key West. All these are very dark in color,

but not otherwise evidently different from the common northern form.

The name saxatilis should be used for this species. The original type

of Johnius saxatilis, sent by Schopf(?) to Bloch, is still in the museum at

Berlin, where it has been examined by us. The name saxatilis for the

Whiting, like that of regalis for the Weak-fish, came about through a

confusion of the vernacular names, the supposed " King-fish " beiug

named " Johnius regalis 1 '' by Bloch, and the supposed "Rock-fish,"
" Johnius saxatilis."
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102. MBNTICIRRHUS UNDULATUS.

(The California Whiting or " Sucker.")

Umbrina undulata Girard, Proc. Acad. Nat. Sci. Phila., 1854, 148 (San Diego, Cal.).

Girard, U. S. Pacif. R. R. Survey, 121, 1859 (San Diego, Cal.).

MenHcirrhus undulatus Gill, Proc. Acad. Nat. Sci. Phila., 1862, 17 (name only). Jor-

dan & Gilbert, Proc. U. S. Nat. Mus., 1880, 45b (Santa Barbara, San Pedro,

San Diego). Jordan & Gilbert, Proc. II. S. Nat, Mus., 1881, 48 (Santa Bar-

bara, southward). Jordan & Gilbert, Syn. Fish. North Am., 578 and 933,

1883. Rosa Smith, West American Scientist, 18H5, 47 (San Diego). Jordau,

Cat. Fish. North America, 94, 1685 (name only).

Habitat.—Coast of Southern California, north to Santa Barbara.

This species is rather common along the sandy coasts of Southern

California, where it is a food-fish of moderate importance. Girard's

type of Umbrina undulata has been examined by us. It is a young ex-

ample of this species.

103. MENTICIRRHUS ELONGATUS.

Umbrina elongata Giinther, Proc. Zool. Soc. Lond., 1864, 148 (Chiapam). Giinther,

Fishes Central America, 387 and 425, plate 64, fig. 2, 1869 (Chiapam). Stein-

dachuer, Ichthyol. Beitr., iv, 9, 1875 (Panama north to " San Diego," con-

founded with M. undulatus).

Menticirrhus elongatus Jordan & Gilbert, Bull. U. S. Fish Com., 1882, 107 (Mazatlan).

Jordan, Cat, Fish. North America, 94. 1885 (name only).

Umbrula elongata Jordan & Eigenmann.

Habitat.—Pacific coast of tropical America, Mazatlan to Panama.
This species is rather common on the west coast of Mexico. Its rela-

tions are evidently with M. littoralis, but in several respects it repre-

sents a transition towards Menticirrhus undulatus, its nearest relative

among the typical Menticirrhi.

104. MENTICIRRHUS LITTORALIS.

(The Surf Whiting; Silver Whiting.)

Umbrina littoralis Holbrook, Ichthyol. S. Carolina (first edition), 142, plate 20, fig 1,

1856 (South Carolina). Giinther, Cat. Fish. Brit. Mus., ii, 276, 1860 (copied).

Menticirrhus littoralis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 378 (Beaufort).

Bean, Proc. U. S. Nat. Mus., 1880, 93 (Florida). Jordan & Gilbert, Proc.

U. S. Nat. Mus., 1882, 283 (Pensacola, Galveston). Jordan & Gilbert, Proc.

U. S. Nat. Mus., 1882,606 (Charleston). Jordan & Gilbert, Synopsis Fish.

North Am., 933, 1883. Bean, Internat. Fishery Exhib., 56, 1883 (Matanzas

River Inlet, Florida). Jordan, Cat. Fish. North America, 94, 1885 (name

only).

Umbrula littoralis Jordau & Eigenmann.

Habitat.—South Atlantic and Gulf coasts of the United States,

North Carolina to Texas.

This species is generally common in the surfalong the sandy shores of

the Southern States. It resembles M. amerlcanus somewhat in external

characters so that it has often been confounded with it by careless ob-

servers. Its technical distinctions are, however, numerous, and in the
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form of its pharyngeal teeth it differs in a marked degree from all the

other species of Menticirrhus except M . elongatvs. Were it not that M.

elongatus and M. undulatus are both in several respects intermediate

between M. Uttoralis and the typical forms of Menticirrhus, we should re-

gard the subgenus Umbrula, based on M. Uttoralis, as certainly worthy

of full generic rank.

Genus XXII.—PARALONCHUEUS.

Paraloncliurus Bocourt, Nbuv. Arch. Mas., iv, 21, 1869 {petersi).

Type: Paraloncliurus petersi Bocourt.

This genus seems to be most nearly related to Lonclmrus, being in

some respects intermediate between that and ordinary Scisenoids. But
one species has been described.

ANALYSIS OF SPECIES OF PARALONCHUKUS.

a. Body long aud low ; head slender, flatfish, somewhat spongy above, with protub-

erant snout ; eye 8£ iu head ; snout 3f ; interorbital area 3^ ; mouth horizontal

;

maxillary 2§ in head; teeth in villiforrn bands; upper jaw with a conspicuous

outer row of larger ones; chin with 5 pores, a multifid barbel at the symphysis:

rami with a row of slender barbels along inner edge ; dorsal low, highest behind;

soft dorsal scaled at base only ; caudal pointed, as long as head ; anal spines small

;

second spine as long as snout; pectorals very large, 2f in body; scales rather large,

cycloid; color light olive with faint stripes on rows of scales; pectoral dusky

;

other fins plain. Head 3J in length ; depth 4. D. X-I, 30 ; A. II, 9 ; scales 8-

50-16 Petersi, 105.

10^. PARALONCHURUS PETERSI.

Paralon churn* petersi Bocourt, Nbuv. Archives dn Museum, iv, 1369, 22 (San Salva-

dor). Jordan, Proc. U. S. Nat. Mns., 1886 (Panama).

Habitat.—Pacific coast of tropical America, Panama.
This rare species is now known to us from the original account of Dr.

Bocourt and from Dr. Jordan's notes on the original type in the museum
at Paris. Specimens were later taken by Dr. Gilbert at Panama, but
all of th ese have been destroyed by fire.

A second species of Paraloncliurus was obtained by Dr. Gilbert, but
the typical specimens were destroyed by fire and no description has
been published.

The following is Bocourt's description :

" D. X-I, 30; A. II, 0. C. 17; P. 21 ; V. I, 5. L. hit. 50. L. trans. T%.
"CAEACTERES.—Corps allonge coinpritne; la plus grande hauteur,

prise a la naissance cles pectorales, est contenue quatre fois dans la lon-

gueur (la caudale non comprise), la tete y entrant trois fois et demie.

Museau deprime, perce en avant d'un gros pore ; deux lobes arroudis

au-devant de la bouche, au-dessus de chacun desquels se trouve un
autre pore. Diametre horizontal de l'ceil, compris trois fois et demie
dans la largeur de 1'espace interorbitaire, et pres de dix fois dans la

S. Mis. 90 28
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longueur de la t6te. Bouche placee sous le museau, l'extreinite du max-

illaire ne d^passant pas verticalement le bord posterieur de l'orbite.

Quatre pores sous la nmchoire inierieure; entre les deux premiers on

apercoit un petit barbillon multifide touchant a la symphyse, et il y en

a dix d'une grande termite places sur chacune des branches de la ma-

choire inferieure. Preopercule arrondi; une cre'nelure meinbraneuse

existe sur son bord posterieur. Ligne laterale inflechie au-dessus de

l'anale. Pectorales tres developpees. Dorsale profondement 6chancree

et a rayons epineux faibles ; le premier, ties court, prend naissance au-

dessus de l'origine des pectorales; le quatrieme, le plus long, 6gale la

largeur de Fespace interorbitaire. Ventrales attachees au meme niveau

que les precedentes. Anale petite, et a cpines inediocres. Caudale

poiutue, sa longueur 6gale celle de la tete. Anus pins eloigne, de l'ex-

tremite de la queue que du bout du museau. Yessie a^rienne dpaisse,

argeutee et prolougee en une pointe tres deltee. Ecailles cycloides.

"Un seal exemplaire a etc" rapporte de La Union, Eepublique du Sal-

vador.

" Longueur totale, m 256."

Genus XXIIL—LONCHURUS.

Lonchurus Blooh, Syst. Ichth., plate 360, 1793 (barbatus— lanceolatus).

Type : Lonchurus barbatus Bloch.

This genus contains apparently but a single species, a rather rare in-

habitant of the Caribbean waters. This species we have not been able

to examine. ^
The genus seems to be one of the most remarkable of the family. Ex-

cept its analogue, Paralonchurus, it seems to have no very near rela-

tives.
ANALYSIS OF SPECIES OF LONCHURUS.

a. [Body long and low ; the profile straightish, depressed over the eyes ; interorbital

area as broad as eye, which is as long as snout ; snout small. 10 in head ; snont

soft, depressed, with conspicuous pore at tip; mouth oblique, subinferior; maxil-

lary reaching a little beyond eye ; teeth in fine bands; barbels 2, not longer than

eye
;
preoporcle with crenulate, membranaceous margin ; upper ray of pectoral

much elongate, ~>i in body; caudal elongate lanceolate, 4 in body ; first ray of

ventral reaching front of anal; anal short and high, its spines weak, inserted

before middle of soft dorsal; scales mostly cycloid ; lateral line becoming straight

above anal; color brownish; pectoral and caudal tins black, other fins dusky.

Depth 4 in length. D. X orXI-I, 33 to 40 ; A. II, 7 or 8 ; lateral line GO to 70.]

( Cuvier cj- Valenciennes. ) Lanceolatus, 106.

106. LONCHURUS LANCEOLATUS.

Perca lanceolata Bloch, Nov. Act. Sc. Copenh., iii, 383.

Lonchurus lanceolatus Giinther, Cat. Fish. Brit. Mus., ii, 317, 1860 (copied).

Lonchurus barbatus Bloch, Ichthyol., plate 360, 17'J3. Bloch & Schneider, Syst.

Ichthyol., 102, 1801 (Surinam). Cuv. &Val., Hist. Nat. Poiss.,v, 193, 1830 (de-

scribed from Bloch's type).
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Lonchurus dipressus Blocli & Schneider, Syst. Ichthyol., 102, 1801 (Surinam). Cuv. &
Val., Hist. Nat. Poiss., v, 195, 1830 (copied). Giinther, Cat. Fish. Brit. Mus.,

ii, 317, 1860 (West Indies).

Habitat.—Coast of Guiana.

This remarkable species we have had no opportunity to examine.

We follow the suggestion of Dr. Giinther, in regarding the nomiual

species, Lonchurus depressus, as a synonym of L. lanceolatus.

Genus XXIV.—POGONIAS.

Pogonias Lace"pede, Hist. Nat. Poiss., iii, 138, 1802 {fascial us — cromis).

Pogonathus Lacepede, Hist. Nat. Poiss., v, 121, 1803 (oourMna= cromis).

Type: Pogonias fasciatus Lacepede.

This genus contains, so far as known, but a single species, a large

coarse fish of our Atlantic coasts.

ANALYSIS OF SPECIES OP POGONIAS.

a. Body oblong, the back much elevated, ventral outline almost straight, the depth
rapidly diminishing from the first dorsal spine backwards ; depth 21 to 3

in length ; head 3^; profile rather steep and slightly convex ; mouth mod-
erate, inferior, the maxillary not reaching middle of eye, 3£ in head ; teeth

in broad bands, the outer series above scarcely enlarged ; snout blunt, 1 onger
than eye, 3| to 4 in head ; lower pharyngeals large, completely united, cov-

ered with many blunt molars and a small patcli of conical teeth at the outer

posterior corner
;
gill-rakers 4 + 12, very short, slender ; dorsal spines high

but slender, the 4th highest, 2 in head; caudal subtruncate ; second anal
spine very large, about 2 in head; pectorals about as long as head; scales

large, those on breast small; color grayish silvery, with 4 or 5 broad dark
vertical bars, these disappearing with age ; fins blackish. D. X-I, 19 to 21

;

A. II, 5 or 6 ; scales 5-47 to 50-9 Cromis, 107.

x. Body deep, the depth about 2^ in length; snout blunt, 3f in head. D. X-I,

21; scales 47; back usually without distinct oblique streaks . Var. cromis, 107(a).

xx. Body more elongate, the depth about 3 in length ; snout more acute, 3f in

head. D. X-I, 19; scales 50; color more silvery, with oblique faint dark
streaks along the rows of scales above Var. courbina, 107 (&).

107. POGONIAS CROMIS.

(The Drum.)

[Plates X and XI.]

a. Var. cromis.

Labrus cromis Linnaeus, Syst. Nat., ed. xii, 479, 1766 (Carolina). Gmelin, Syst. Nat.,

1292, 1788 (Carolina).

Pogonias cromis Goode & Bean, Fishes of Essex County and Massachusetts Bay, 17,

1879 (Provincetown). Goode & Bean, Proc. U. S. Nat. Mus., 1879, 131 (Peusa-
cola). Bean, Proc. U.S.Nat. Mus., 1880, 93 (St. John's River, Florida; near
Charleston, S. C). Jordan, Cat. Fish. North America, 93, 1885 (name only).

Labrus chromis Schiipf, Schrift. Naturforsch. Freunde Berlin, viii, 158, 1788 (New York).

Sciwna chromis Bloch & Schneider, Syst. Ichth., 82, 1801 (Carolina). Lacepede, Hist.

Nat. Poiss., iv, 314, 1802.
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Pogonias chromis Cuvier, Regne Animal, plate 29, fig. 1, 1829. Cuv. & Val., Hist. Nat.

Poiss., v, 206, 1830 (New York; Montevideo). DeKay, New York Fanna,

Fishes, 80, 1842 (New York). Storer, Syn. Fish. North Am., 324, 1846 (copied).

Holbrook, Ichth. S. Carolina, ed. 1, 112, plate 16, fig. 2 (South Carolina).

Giinther, Cat Fish. Brit. Mus.
;

ii, 270, 1860 (Lake Pontchartrain). Uhler &
Lugger, Fishes of Maryland, 98, 1876 (Eastern Shore, Maryland). Jordan &
Gilbert, Proc. U. S. Nat. Mus., 1878,377 (Beaufort). Jordan & Gilbert, Proc-

U. S. Nat. Mus., 1882, 280 (Pensacola; Galveston). Jordan & Gilbert, Proc.

U. S. Nat. Mas., 1882, 605 (Charleston). Jordan & Gilbert, Syn. Fish. North

Am., 568, 1883. Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 233 (Cedar

Key). Jordan & Meek, Proc. U. S. Nat. Mus., 1884, 237 (St. John's River,

Florida). Goode, Hist. Aquat. Auim., 367, plates 121 and 122, 1884.

Pogonias fasciatus Laccpede, Hist. Nat. Poiss., iii, 137, 1802. Cuv. & Val., Hist. Nat.

Poiss., v, 210, pi. 118, 1830 (New York)- DeKay, New York Fauna, Fishes, 81,

pi. 14, fig. 40, 1842 (New York). Storer, Syn. Fish. North Am., 324, 1846

(copied). Girard,U. S. & Mes. Bound. Survey, 11, 1859 (Brazos Santiago).

Holbrook, Ichthyol. S. Carolina, 118, pi. 16, fig. 1, 1860 (South Carolina).

Giinther, Cat. Fish. Brit. Mus., ii, 270,1860 (copied). Giinther, Ann. and

Mag. Nat. Hist., July, 1380 (Rio Plata).

Mugil grunniens Mitchill, Report in part Fishes New York, 16, 1814 (New York).

Ldbrus grunniens Mitchill, Trans. Lit. and Phil. Soc, 405, 1815 (New York).

Mugil gigas Mitchill, Report in part Fishes New York. 16, 1814 (New York).

Seicena gigas Mitchill, Trans. Lit. and Phil. Soc, 413, 1815 (New York).

Pogonias gigas Ayres, Fishes of Brookhaven, L. I., 260, 1842 (Brookbaven, L. I.).

Seianafusea Mitchill, Trans. Lit, and Phil. Soc, 409, 1815 (New York).

b. Var. courbina.

Pogonatlius courbina Lacepede, Hist. Nat. Poiss., v, 121, 1803 (Rio Plata).

Habitat.—Atlantic coasts of America; Long Island to Montevideo.

This species is common on the sandy coasts of the United States,

where it reaches a very large size. It is probably the largest of all the

Scicenidce. It is a rather coarse fish, of no great value as food.

There is no doubt that all the North American names belong to a

single species, the form called fasciatus being simply the young.

The South American form (courbina) is scarcely different from the

Northern. We have examined specimens in the museum at Cambridge

from Eio Grande do Sul and other localities in Brazil. We have found

only the slight differences noticed in the analysis above.

Genus XXV.—APLOD1NOTUS.

Aplodinotus Rafinesque, Journ. de Phys., 1819,418 (grunniens).

Amblodon Rafinesque, Journ. de Phys., 1819,418 (based on the pharyngeal teeth of

A. grunniens, supposed to belong to a species of Buffalo-fish).

Haploidonotus Gill, Proc. Acad. Nat. Sci. Phil., 1861, 102 (grunniens) (amended or-

thography).

Eutychelithus Jordan, Man. Vert., ed. i, 242, 1876 {richardsoni—grunniens).

Type : Aplodinotus grunniens Eafinesque.

This genus contains a single species, a large coarse fish, confined to

the fresh waters of the United States. The genus differs from Eon-

cador chiefly in the complete union of the very large lower pharyngeal

bones.
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ANALYSIS OF SPECIES OF APLODINOTUS.

a. Body oblong; back much elevated and compressed: depth 2£ in length
;
head 3£;

profile long and steep, straightish ; head slightly compressed
;
mouth moderate,

subinferior, low ; the maxillary reaching past middle of eye, 3 in head ; teeth in

villiform bands, the outer above scarcely enlarged; lower pharyngeals completely

united; the teeth less blunt than in Pogonias; gill-rakers short, tbickish, 6+14 ;

preopercle obscurely serrated ; snout bluntish, longer than eye, 4J in head ;
dorsal

spines strong and high ; second spine highest, 2£ in head ; a scaly sheath at the

base of spines ; the two dorsals connected ; second anal spine very large, more

than half the lengtb of the head ; caudal double truncate ; scales rather thin and

deep, the series somewhat oblique ; scales on breast rather large ; color grayish

silvery, dusky above, sometimes very dark; back sometimes with oblique dusky

streaks along the rows of scales. D. X, 30; A. II, 7; scales 9-55-13.

Grunniens, 108.

108. APLGDINOTUS GRUNNIENS.

(The Fresh water Drum, Gaspergou, Thunder-pumper, Sheepsiiead, Croaker,
Bubbler,White Perch.)

[Plate XII.]

Aplodinotus grunniens Rafinesque, Journ. de Phys., 1819, 88 (Ohio R.). Graham, Pre-

liminary List Kansas Fishes, 77, 1S84 (Kansas River). Jordan, Cat. Fish.

North America, 93, 1885 (name only).

Amblodon grunniens Rafinesque, Ichth. Ohiensis,24, lS20(OhioR.). Agassiz, Am. Journ.

Sci. and Arts, 1854 (Tennessee R. ). Girard, U. S. Pac. R. R. Survey, 96, plate

23, 1859 (St. Louis; Arkansas R. ; Poteau R. ; Milk R.).

Haploidonotus grunniens Gill, Proc. Acad. Nat. Sci. Phila., 1861, 104. Jordan, Fishes

of Upper Georgia, 319, 1876 (French Broad R. ; Cumberland R. ). Jordan, Man.

Vert.,ed. i, 241, 1876. Nelson, Fishes Illinois, 44, 1876 (Lake Michigan). Jor-

dan, Cat. Fish. Illinois, 50, 1878 (La Salle ; Peoria). Bean, Proc. U. S. Nat. Mus.,

1880, 94 (Sandusky, O. ; Cincinnati, O. ; Detroit, Mich. ; An Sable Riv., Mich.).

Jordan & Gilbert, Syn. Fish. North America, 567, 1883. Jordan, Ohio Geol.

Survey, iv, 983, 1883 (Ohio R. ; Great Lakes). Forbes, Catalogue Fish. Illinois,

62, 1884 (Lake Michigan; Illinois R., Ohio R.). Goode, Hist. Aquat. Anim.,

370, plate 123, 1884.

Seicena oscula Lesueur, Journ. Acad. Nat. Sci. Phila., 1822, 252, plate 13. Kirtlaud,

Rept. Zool. Ohio, 168, 192, 1838 (Ohio).

Corvina oscula Cuv. & Val., Hist. Nat. Poiss., v, 98, 1836 (copied). Richardson, Faun.

Bor. Amor., iii, 68, 1836. Kirtlaud, Bost. Journ. Nat. Hist., iii, 350, plate 6,

fig. 3, 1840. DeKay, New York Fauna, Fishes, 73, plate 21, fig. 63, 1842 (New
York). Storer, Syn. Fish. North Am., 319, 1846 (copied). Gunther, Cat. Fish.

Brit. Mus., ii, 297, 1860 (Ohio Canal; Lake Pontchartrain).

Seicena grisea Lesueur, Journ. Acad. Nat. Sci. Phila., 1822, 254.

Corvina grisea DeKay, New York Fauna, Fishes, 76, 1842 (New York).

Corvina richardsoni Cuv. & Val., Hist. Nat. Poiss., v, 100 (Lake Huron). Richardson,

Faun. Bor. Amer., 64, 77, 1836. DeKay, New York Fauna, Fishes, 76, plate 20,

fig. 55, 1842. Storer, Syn. Fish. North Am., 320, 1846 (copied). Gunther, Cat.

Fish. Brit. Mus., ii, 298, 1860 (copied).

Haploidonotus richardsoni Gill, Proc. Acad. Nat. Sci. Phila., 1861, 105 (name only).

Eutycheliihus richardsoni Jordan, Man. .Vert., ed. i, 242, 1876 (copied).

Amblodon conoinnus Agassiz, Amer. Jour. Sci. Arts, 1854, 307 (Tennessee R.).

Haploidonotus" concinnus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 104 (name only).

Jordan, Man. Vert., ed. i, 242, 1876 (copied).
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Amblodon I'm cut us Agassiz, Am. Jour. Sci. Arts, 1855, 307 (Osage River).

Haploidonotus lineatus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 105 (name only). Jor-

dan, Man. Vert.,ed. i, 242, 1876 (copied).

Amblodon neglectus Girard, Proc. Acad. Nat. Sci. Phila., 1858, 167 (Rio Grande).

Girard, 1 T
. S. and Mex. Bound. Survey, 12, plate v, fig. 6-10, 1859 (Rio Grande,

Matamoras).

Haploidonotus neglectus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 105 (name only).

Corvina {Amblodon) neglecta Steindachner, Ichth. Notizeu, vi, 1867, 38 (" southern part

of the west coast of the United States").

Habitat.—Fresh waters of the Eastern United States, chiefly west of

the Alleghanies; Great Lakes to Dakota, and Texas.

This species is one of the common inhabitants of our deep and slug-

gish rivers and of our lakes. Under favorable circumstances it reaches

a large size, and a weight of 40 to 50 pounds. It is held in rather low

esteem as a food-fish, its flesh being rather coarse and flavorless. In

the lake region, as the " Sheepshead," it is altogether worthless, but

farther south it hohls a higher rank, the " White Perch" of the Ohio
being regarded as a tolerable food-fish. In Texas the same species, as

the " Gaspergou," is regarded as one of the best of the river fish.

There is no doubt that all of the nominal species above enumerated
should be referred to a single one, A. grunniens.

Genus XXYL—EQUES.
Eques Bloch, Ichthyologia, 1793 (americanus=1anceolafus).

Equietus Rafinesque, Analyse de la Nature, 1815, 86 (substitute for Eques, the latter

name being considered too short).

Pareques (Gill Mss. ) Goode, Bull. U. S. Nat. Mus., v, 50, 1875 (acuminatus).

Type: Eques americanus Bloch= GJuvto<lon lanceolatus L.

This genus is one of the most remarkable in the family in respect to

its osteology, as well as to the coloration of some of its species. One
of the four known species, Eques acuminatus, resembles considerably

Sciwna and other typical members of the family, while the bizarre form

and coloration of Eques lanceolatus gives it some resemblance to the

Cbretodonts. The two other species are, however, intermediate, and we
know of no sufficient character on which Pareques can be maintained

as a distinct genus.

ANALYSIS OF SPECIES OF EQUES.

a. Dorsal rays X to XII-I, 36 to 46 : first five or six of the interueurals * wedged in

between the neurals of the second and third vertebra3., the rest between
third and fourth. (Pareques Gill.)

b. Profile elongate, rather steep, but not nearly vertical ; distance from snout to

first dorsal spine about equal to depth of body (form approaching that

of Scieena umbra),

c. Dorsal spines little elevated, the longest about 5-J in length of body; vertica-

fins unspotted ; body oblong, compressed, the back somewhat elevated :

eye about equal to snout, 4 in head ; interorbital area not quite as broad

as eye
; preorbital 1^ in eye

; mouth larger than in Eques punctatus, max-

*Not examined in Eques pulcher.
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illary reaching past middle of orbit ; teeth of upper jaw slightly en-

larged; gill-rakers short, rather slender, 6 + 9 ; caudal peduncle and fin

less deep than in Eques punctatus ; second anal spine slightly shorter than

soft rays, 2£ in head; soft dorsal scaly; scales large, the series below

lateral line slightly oblique ; longitudinal streaks on body not following

the rows of scales Acuminatus, 109.

x. Color nearly black, with longitudinal whitish stripes on the body, not on

the fins ; one stripe from upper edge of eye straight to upper edge of caudal

peduncle, one just above this to last rays of soft dorsal, two confluent

behind from nape to middle of soft dorsal, two below the first from pec-

toral to base of caudal, the lowest to edge of caudal peduncle ; fins dusky.

Head 3 ; depth 2-J. D. X-I, 38 to 40 ; A. II, 7 ; scales 50 ;
eye 4 in head

;

snout 3f; maxillary 3 ; second anal spine 2£; longest dorsal spine If;

pectoral 1}. (West Indian specimens.) Var. acuminatus, 109 (a).

xx. Coloration dark smutty brown, with traces only of seven paler streaks
;

region at base of soft dorsal darker; spinous dorsal, tips of ventrals, and

inside of gill cavity black; fins otherwise smutty. Head 3£ in length;

depth 2f. D. X-I, 40; A. II, 7; scales 6-51-10 ; secoud aual spine 2£;

eye 4; snout 4 ; maxillary 2£. (Specimens from Charleston.)

Var. umbrosus, 109 (b).

cc. Dorsal spines elongate, the longest 2| in length of body ; soft parts of vertical

fins with white spots ; body robust, the back much compressed, the gen-

eral form much as in Eques acuminatus, but the caudal pedun.de deeper

and more compressed
;
profile rather steep, depressed over the eye ; snout

slightly longer than eye, 3£ in head; eye as wide as interorbital region;

preorbital broad, as wide as eye ; mouth small, sub-inferior ;
maxillary

almost entirely concealed below the preorbital, 2i in head, reaching to

below middle of eye ; teeth in both jaws in broad bands, the outer series of

the upper jaw enlarged; preopercle entire, the membrane with slight

cilia; gill-rakers small, slender, 6 -4- 11; lower pharyngeals small; the

teeth all conical, those of the posterior angle and inner series somewhat

enlarged ; anterior dorsal spines as high as body ;
membranes of the soft

portions of the vertical fins closely scaled to the tip ; caudal broadly

rounded ; anal short and high ; second spine about f of longest ray, 3 in head

;

anal spine placed midway between base of pectoral and base of caudal

;

pectorals and ventrals short and equal, If in head. Color, dark brown, a

light bar in front of eye extending around the chin, a second pale bar

extending around the head immediately behind the eyes, a third extend-

ing from in front of dorsal over base of pectorals ; a light bar along base

of soft dorsal; a light bar extending from behind the elevated portion

of the spinous dorsal downwards, dividing into two, the branches running

straight back, the upper branch to beginning of last fourth of soft dor-

sal, the lower branch to baseofcaudal; 2or31ight, undulating longitudinal

bars below these ; fins all dark brown, the soft portions of the vertical

fins with many whitish stellate spots. Head 3| in length ;
depth 3. D. XI

or XII-I, 46; A. 11,6 or 7 ; scales 8-55 to 59-11 or 12. ..Punctatus, 110.

66. [Profile very steep, "steeper than in Eques lanceolatus." Body deepest below

first dorsal spine, theuce rapidly tapering to the narrow caudal pedun-

cle; eye 3 in head; snout 1£ in eye; mouth subinferior, the thick convex

snout projecting beyond it; first ventral ray filiform, 3£ in body; longest

dorsal spines If to 2f in length of body, their height nearly twice that of

the body below them; color olivaceous, three dark-brown longitudinal

bands along the sides, the middle one from eye backwards reaching tips

of the middle caudal rays ; the upper from occiput backward to end of

soft dorscl s the lower from lower corner of eye to behind anal ; two very



440 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [98]

faint broad cross-bars, the anterior from base of first dorsal to ventrals,

the next from middle of soft dorsal to anal ; tip of snout and chin black;

an oblique bar below eye; spinous dorsal, pectoral, and ventral black,

edged with white ; edges of caudal yellowish ; anal with brown poiuts

anteriorly. Head 3f to 3i in total length ; depth the same. D. X-I, 3?

or 38; A. 11,7; lat.l. 50.] (Steindachner.) Pulcuek, ill.

aa. Dorsal rays XIV or XV-I, 53; about twelve of the anterior iuterueurals wedged

in between the occiput and the neural spine of the third vertebra
;
pro-

file almost vertical, the distance from tip of snout to first dorsal spine

much less than depth of body. {Eques.)

d. Body deepest below first dorsal spine, rapidly tapering to the narrow caudal

peduncle
;
profile very steep, little convex ; eye little longer than snout,

about 4 in head
;
preorbital broad, nearly as wide as eye ; mouth small,

slightly oblique ; maxillary reaching to below anterior fourth of eye
;

teeth all villiform in broad bands, the outer scarcely enlarged
;
preopercle

with a fringed membranous border
;
gill-rakers very short and slender,

6+9; anterior dorsal spines much elongate, If in body ; soft rays low,

the membranes scaled to the tips ; anal small ; its second spine 3 in head;

ventrals 1^ in head
;
pectorals scarcely shorter ; color, light yellowish; a

narrow brownish baud from the corner of the mouth up across the mid-

dle of the eve, and meeting its fellow on top of head ; another broader

band edged with a narrow white line on each side from the nape down
• and back over opercle, meeting its fellow between the ventral fins and

extending to the tips of their outer rays ; a third and still broader band,

also bordered by white, extending from the tips of the dorsal spines to

their base, then downward and backward to tbe tips of the middle cau-

dal rays ; body below this band silvery white ; above it somewhat darker.

Head 4 in length; depth 2f. D. XIV to XVI-I, 53; A. II, 5; scales

irregular, with smaller ones intermixed Lanceolatus, 112.

109. EQUES ACUMINATUS.

a. Var. acuminatum.

Grammistes acuminatus Bloch & Schneider, Syst. Ichth., 184, 1801.

Eques a< uminatus Castelnau, Auim. Nouv. on Rares de l'Ame'r. du Sud, 10, 1855. Giin-

ther, Cat. Fish. Brit. Mus., ii, 280, 1860 (Cuba). Poey, Memorias, ii, 370, 1861

(Cuba); Synopsis, 325, 1868 (Cuba). Cope, Ichthyol. Lesser Antilles, 471, 1870

(St. Croix). Poey, Enurneratio, 49, 1875 (Cuba). Jordan, Cat. Fish. North

America, 94, 18;- ;5 (name only).

Pareques acuminatus Goode, Bull. U. S. Nat. Mus., v, 50, 1876 (Bermudas). Bean, In-

ternat. Fish. Exhib. Berlin, 54, 1883 (Key Vest ).

Eques lineatus Cuv. &. Val., Hist. Nat. Poiss., v, 1830, 169 (Brazil).

7*. Var. umhrosus.

Scicena acuminata Jordan & Gilbert, Syn. Fish. North Am., 573, 1883 (Pensacola).

Eques acuminatus umhrosus Jordan & Eigenmann, var. nov. (Charleston; Pensacola).

Habitat.—West Indian fauna, South Carolina to Brazil ; var. umhrosus

on the United States coast.

This species is not uncommon in the West Indies. In several respects

it differs widely from the type of the genus Eques, in all these respects

approaching the type of tbe genus Scicena. It however seems impos-

sible to regard Pareques as a genus distinct from Eques, as in several
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regards Eques punctatus is intermediate between Eques acuminatus and

Eques lanceolatus.

A third species of the subgenus Pareques was obtained by Professor

Gilbert at Panama, but the types were destroyed by fire before a de-

scription could be published.

Northern specimens of this species (Charleston, Pensacola, Key

West) are much more plainly colored than the ordinary West Indian

form. We propose for such the varietal name of Eques acuminatus um-

brosus, taking as our type a specimen from Charleston sent us by Mr.

Charles C. Leslie.

Of the ordinary striped form we have examined specimens in the

museum at Cambridge from Rio Janeiro, Porto Rico, St. Thomas, and

Sombrero. Our description of var. acuminatus is especially drawn from

No. 563, M. C. Z., from the island of Sombrero.

110. EQUES FUNCTATUS.

(Serrana.)

Serrano, hispanis Parra, Piezas de Hist. Nat. de Cuba, 2, plate 2, lower figure, 1767

(Cuba).

Eques punctatus Blocb & Scbueider, Syst. Ichtb., 106, 1801 (based ou Parra, 2, plate 2,

fig. 2). Desmarest, Premiere Decade Icbtbyol., 40, plate iii, fig. 2, 1823 (Cuba).

Cuv. & Val., Hist. Nat. Poiss., v, 167, plate 116, 18130 (Cuba, Martinique).

Storer, Syu. Fisb. North Am., 322, 1846 (copied). Gunther, Cat. Fisb. Brit.

Mus., ii, 281, 1860 (Jamaica). Poey, Proc. Acad. Nat. Sci. Phila., 1863, 173

(Parra, plate 2, lower figure). Poey, Synopsis, 325, 1868 (Cuba). Cope,

Icbtbyol. Lesser Antilles, 471, 1870 (St. Croix). Poey, Enumeratio, 49, 1875

(Cuba). Jordan, Proc. U. S. Nat. Mus., 1886, 43 (Cuba).

Habitat.—West Indian fauna.

This handsomely colored species is not uncommon in the West Indies^

The specimen here described was obtained by Dr. Jordan at Havana.

Others are in the museum at Cambridge, from Cuba and from Jer6"mie.

Hayti.
111. EQUES PULCHER.

Eques pulcher Steiudacbuer, Ichtb. Notizen, vi, 43, 1867 (Barbadoes).

Habitat.—West Indian fauna ; Barbadoes.

This species is known from Steindachner's description oniy.

112. EQUES LANCEOLATUS.
(Serrana.)

(xuapena, Edwards, "Gleanings, plate 210" ("Caraibes islands").

Chcetodon lanceolatus Linnaeus, Syst. Nat.,ed. x, 277, 1758 (based on Edwards, plate

210). Linnaeus, Syst. Nat., ed. xii, 466, 1766. Gmelin, Syst, Nat., 1254, 1788

(copied^.

Scicena lanceolata Castelnau, Anim. Nouv. ou Eares de l'Ame"r. du Slid, 10, 1855.

Eques lanceolatus Giiuther, Cat. Fish. Brit. Mus.,ii, 279, 1860 (West Indies). Poey,

Enumeratio, 49, 1875 (Cuba). Poey, Synopsis, 325, 1868 (Cuba). Poey, Proc.

Acad. Nat. Sci. Phila., 1863, 177 (Parra, plate 2). Cope, Ichth. Lesser Antil-

les, 471, 1870 (St. Croix; St. Martin). Jordan «fc Gilbert, Syn. Fish. North

Am., 932, 1883 (Pensacola). Jordan, Cat. Fish. North America, 94, 1885 (name
only).
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Serrana Parra, Piez is de Hist. Nat. <le Cuba, plate 2, upper figure, 1787 (Cuba).

Eques americanus Bloch, Ichthyol., plate :?47, 1793. Bloch & Schneider, Syst. Ickth.,

105, 1801.

Eques punctata* var. Bloch & Schneider, Syst. Icbth., 106, 1801 (based on Parra,

plate 2, fig. 1).

Eques balteatus Cuvier, Regne Animal, plate 29, fig. 2, 1829. Cuv. & Val., Hist. Nat.

Poiss.,v, 165, 1830 (Martinique). Storer, Syn. Fish, North Am., 322, 1840

(copied).

Selccna edwardi Gronow, Cat. Fish., ed. Gray, 53, 1854.

Habitat.—West Indian fauna, ranging northward to Pensacola.

This interesting fish is widely distributed in the West Indian waters.

The specimen described by us is in the National Museum, having been

taken near Pensacola.

RECAPITULATION.

The following is a list of the species of Scicenidfs recognized by us as

occurring in the waters of America and Europe. The distribution in

general of each species is indicated by the use of the following letters:

E. Europe
N. Atlantic coast, north of Cape Hatteras.

S. South Atlantic and Gulf coast.

W. West Indies.

C. California.

P. Pacific coast of Mexico and Central America.

F. Rivers of North America.

B. Coasts of Bra zil.

A. Rivers of South America (Amazon).

V. Pacific coast of South America.

Subfamily I -0T0LITHIM.
1. Seriphus Ay res.

1. Seriphus polltus Ayres. C.

2. Archoscion Gill.

§ Isopisthiis Gill.

2. Ai-choscion remifer (Jordan & Gilbert). P.

3. Archoscion parvipinnis (Cuv. & Val.). YV., B.

§ Archoscion.

4. Archoscion analis (Jenyns). V.

3. Cestreus Gronow. (To be called Ct/noscion, if Cestreus be regarded as preoccupied

by Cestrceu8. I

5. Cestreus prcedatorius Jordan & Gilbert. P.

G. Cestreus acoupa (Lace"pede). B.

7. Cestretfs squamipinnis (Giinther'). P.

8. Cestreus othonopterus (Jordan & Gilbert). P.

9. Cestreus striatus (Cuvier). B.

10. Cestreus obliquat; s (Valenciennes). W. (Doubtful species; unknown to us.)

11. Cestreus nothus (Holbrook). S.

12. Cestreus regalis (Bloch it Schneider). N.,S.

12 (b). ihalassinus (Holbrook). S.

13. Cestreus reticulalus (Giiuther). I'.

14. Cestreus nebulosus (Cnv. & Val.). S.

15. Cestreus parvipinnis (Ayres). C.
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16. Cestreus xavthulum (Jordan & Gilbert). P.

17. Cestreus alius (Giinther). P.

18. Cestreus stolsmanni (Steindachner). P.

19. Cestreus nobilis (Ayres). C.

20. Cestreus phoxocephalus (Jordan & Gilbert). P.

21. Cestreus leiarchus (Cuv. & Val. ). W., B.

22. Cestreus virescens (Cuv. & Val.). B.

23. Cestreus microlepidotus (Cuv. & Val.). B.

24. Cestreus steindachneri Jordan. B.
•->."">. Cestreus bairdi (Steindachner). B.

Ancylodon Cuvier.

'Jii. Ancylodon ancylodon (Bloch & Schneider). B.,P.

Subfamily IL-SCLENINJE.

5. Nebris Cuv. & Val.

27. Nebris microps Cuv. & Val. B., P.

6. Larimus Cuv. & Val.

28. Larimus argenteus (Gill). P.

29. Larimus breviceps (Cuv. & Val.). W.,B.,P. (Perhaps more than one

species included in the synonymy.)

30. Larimus stahli (Poey). W.
31. Larimus faseiatus Holbrook. S.

7. Odontoscion Gill.

32. Odontoscion den tex (Cuv. & Val.). W.

8. Corvula Jon Ian & Eigcurnann.

33. Corvula macrops( Steindachner). P.

34. Corrida sialis Jordan &, Eigenmaun. S.

35. Corvula subasqualis (Poey). \V.

3G. Corrida batabana (Poey). W.

9. Plagioscion Gill.

37. Plagioscion squamosissimus (Meckel). A.

38. Plagioscion surinamensis (Bleeker). A.

39. Plagioscion auratus (Castelnau). A.

10. Bairdiella Gill.

40. Bairdiella archidium (Jordan & Gilbert). P.

41. Bairdiella chrysura (Lace"pede). S.

42. Bairdiella ensifera (Jordan &. Gilbert). P.

43. Bairdiella icistia (Jordan & Gilbert). P.

44. Bairdiella ronchus (Cuv. & Val.). W., B.

45. Bairdiella armata Gill. P., W., B.

46. Bairdiella alula (Jordan & Gilbert). P. (Doubtful species.)

47. Bairdiella chrysoleuca (Giinther). P.

11. Stelliferus Stark.

48. Stelliferus oscitans (Jordan & Gilbert). P.

49. Stelliferus rastrifer Jordan. B.

50. Stelliferus fiirthi (Steindachner). P.

51. Stelliferus minor (Tschudi). V.

52. Stelliferus stellifer (Bloch). B.

53. SIel liferus lanceolalus (Holbrook). S.

54. Stelliferus ericymba (Jordan & Gilbert). P.

55. Stelliferus naso Jordan. B.

56. Stelliferus microps (Steindachner). B.
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12. Sciaena (Artedi) Linnajus.-

§ Ophioscion Gill.

57. Scicena <)illi (Steindachner). B.

58. Scicena adusla Agassiz. B., W.
59. Scicena typica (Gill). P. (Nomen ineptum; perhaps to he called Scicena

ophioscion.)

GO. Scicena imiceps (Jordan & Gilbert). P.

61. Scicena sclera Jordan & Gilbert. P.

62. Scicena vermicularis Giinther. P.

§ Scicenops Gill.

63. Scicena ocellata Linnaeus. S.

§ Johnius Blocb.

64. Sc'uvna heterolepis Bleeker. B. (Species unknown to us.)

§ Pseudoscicena Bleeker.

05. Scicena aquila (Lace"pede). E. (Perhaps to be called Scicena hololepidota.)

§ Callaus Jordan.

60. Scicena deliciosa Tschudi. V.

§ Scicena (= Corvina Cuvier).

67. Scicena umbra Linnaeus. E.

§ Cheilotrema Tschudi.

68. Scicena saturna (Girard). C.

69. Scicena fasciata (Tschudi). V.

13. Roncador Jordan & Gilbert.

70. Roncador stearnsi (Steindachner). C.

14. Leiostomus Lac^pede.

71. Leiostomus xanthurus Lao6pede. S. (W. ?)

15. Pachyurus Agassiz.

§ Pachyurus.

72. Parity urns squamipinnis Agassiz. A.

;. Lepipt&rus Cuv. & Val.

7:5. Pachyurus francisci (Cuv. & Val.). A.

74. Pachyurus bonariensis Steiudachner. A.

75. Pachyurus schomburgki Giinther. A.

16. Pachypops Gill. (Perhaps a subgenus under Pachyurus.)

76. Pachypopsfurcrceus (Lacdpede). A.

77. Pachypops trifilis (Miiller & Troschel). A.

78. Pachypops adspersus (Steindachner). A. (Perhaps to be called P. grun-

niens.)

17. Polycirrhus Bocourt.

79. Polycirrhus dumerili Bocourt. P.

80. Polycirrhus brasiliensis (Steindachner). B.

81. Polycirrhus pernan ua (Steindachner). V.

18. Genyonemus Gill.

82. Genyonemus linealus (Ayres). C.

19. Micropogon Cuvier A;.Valenciennes.

83. Micropogon undulatus (Linnaeus). S.

84. Micropogon furn ieri ( Desmarest ). W
. , B.

85. Micropogon ectenes Jordan & Gilbert. P.

86. Micropoijon altipinnis Giinther. P.
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20. Umbrina Cuvier.

87. Umbrina cirrosa (Linnaeus). E.

88. Umbrina reedi Giinther. V.

80. Umbrina broussoneti Cuv. & Val. "S., W., B.

90. Umbrina roncador Jordan & Gilbert. C.

91. Umbrinaxanti Gill. P.

92. Umbrina galapagorum Steindachner. V.

93. Umbrina dorsalis Gill. P.

21. Menticirrhus Gill.

§ Cirrimens Gill.

94. Menticirrhus ophicephalus (Jenyns). V.

§ Menticirrhus.

9.
r
>. Menticirrhus simus Jordan & Eigenmanu. P.

96. Menticirrhus nas us (Giinther). P.

97. Menticirrhus agasshi Jordan. V.

98. Menticirrhus panamensis (Steindachner). P.

99. Menticirrhus niartinicensis (CiiY.&,Vii].). W.,B. (Doubtful species; prob-

ably a variety of tbe next.)

100. Menticirrhus americanus (Linnaeus). S.

101. Menticirrhus saxaiilis (Blocb & Schneider). N., S.

102. Menticirrhus undulatus (Girard). C.

§ Umbrula Jordan & Ei^cnmann.
103. Menticirrhus elongatus (Giinther). P.

104. Menticirrhus littoralis (Holbrook). S.

22. Paralonchurus Bocourt.

105. Paralonchurus petersi Bocourt. P.

23. Lonchurus Bloch.

106. Lonchurus lanceolatus (Bloch). B.

24. Pogonias Laee"pede.

107. Pogonias cromis (Linnaeus). S.

107(b). courbina (Lacepede). B.

25. Aplodinotus Rafiaesque.

108. Aplodinotus grunniens Rafinesque. F.

26. Bques Bloch.

§ Pareques Gill.

109. Eques acuminatus (Bloch & Schneider). W.
109(fc). umbrosus Jordan & Eigenmann. S,

110. Eques punctatus (Bloch & Schneider). W.
111. Eques pulcher (Steindachner). W.

§ Eques.

112. Eques lanceolatus (Linnaeus). W., S.

Indiana University,

Bloomington, Ind., July 25, 1887.
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Note on Cestreus and Cynoscion.

The generic name Cynoscion Gill must be used instead of Cestreus for the Weak-
fishes. Professor Gill calls my attention to the prior use of Cestreus by McClelland
( Journ. Nat. Hist., v. 2, p. 151) in 1842, for a genus of gobies (= Prionobutis Bleeker).

The type, Cestreus minimus McClelland = Eleotris amboinensis Day. For the Seitenoid

genus, Cestreus (1854), must give place to Cynoscion.

LIST OF PLATES.

Plate I.

Fage.

Fig. 1.

—

Cynoscion regale Bloch & Schneider. The Weak-fish, or Squeteague. .. 24

2.— Cynoscion nebulosum Cuvier & Valenciennes. The Spotted Weak-fish. 20

3.

—

Bairdiclla chrysura Lac6pede. The Mademoiselle, or Yellow-tail 44

Plate II.

4.

—

Sciwua ocellata Linnaeus. The Red Drum, or Channel Bass 63

5.

—

Eoncador slearnsi Steindachner. The Roncador 06

6.

—

Leiostomus xanthurus Lacdpede. The Spot 67

Plate III.

7.

—

Micropogon undulatus Linnaeus. The Croaker 76

8.

—

Menticirrhus americanus Linnaeus. The Carolina Whiting 88

9.

—

Menticirrhus saxatilis Bloch & Schneider. The King-fish 89

Plate IV.

10.

—

Pogonias cromis Linnaeus. The Drum (young) 93

11.

—

Pogonias cromis Linnaeus. The Drum (adult) .. 93

12.

—

Aplodinotus grunniens Rafinesque. The Fresh-water Drum, or Gaspergou 95
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FlG. 1.—CYNOSCION REGALE (Bloch & Schneider). The Weak-fish, or Squeteague.

(No. 10421, U. S. N. M., from Wood's Holl, Massachusetts.)

FlG. 2.—CYNOSCION NEBULOSUM (Cuvier& Valenciennes). The Spotted Weak-fish.

(No. 15000, U. S. N. M., from Norfolk, Virginia.)

r

FlG. 3.—BAIRDIELLA CHRYSURA (Lacepede). The Mademoiselle, or Yellow-tail.

(No. 771, U S. N. M., from Bjeesley's Point, New Jersey.)
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FlG. 4.—SCI/CNA OCELLATA Linnaeus. The Red Drum, or Channel Bass.

(No. 622, U. S. N. M., from Indianola, Texas.)
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FlG. 5.—RONCADOR STEARNSI (Steindachner). The Roncador.

(No. 26864, U. S. N. M.. from Santa Barbara, California.)
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FlG. 6.—LEIOSTOMUS XANTHURUS Lacepede. The Spot

(No. 20222, U. S. N. M., from Newport, Rhode Island.)
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FlG. 1.— MlCROPOGON UNDULATUS (Linnaeus). The Croaker.

(No. 20742, U. S. N. M., from Newport, Rhode Island.)

Fig. 8. -MENTICIRRHUS AMERICANUS (Linna3us). The Carolina Whiting.

(No. 22832, U. S. N. M., from Pensacola, Florida.)

FlG. 9.— MENTICIRRHUS SAXATILI3 (Bloch & Schneider). The King-fish.

(No. 25403, U. S. N. M., from Charleston, South Carolina.
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X V^

FlG. 10." POGONIAS CROMIS Linnasus. The Drum (young).

(No. 18036, U. S. N. M, from Matanzas River Inlet, Florida.)

Jfc</; ]

FlG. 1 1 .—POGONIAS CROMIS Linnaeus. The Drum (adult).

(No. 22936, U. S. N. M.)
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FlG. 12.—APLODINOTUS GRUNNIENS Rafinesque. The Fresh-water Drum, or Gaspergou.

(No. 10542, U. S. N. M., from Ecorse, Michigan.)
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IV -NOTES ON ENTOZOA OF MARINE FISHES OF NEW ENG-

LAND, WITH DESCRIPTIONS OF SEVERAL NEW SPECIES.

By Edwin Linton.

In the summers of 18S4-'85 I collected Entozoa from several of the

commoner species of food-fishes and Selachians at the summer station

of the U. S. Fish Commission, Wood's Holl, Mass.

Cestoid entozoa in the adult or strobile condition were found in great

numbers in the alimentary tracts of all the Selachians examined. En-

cysted forms of the Cesloklca are for the most part confined to the

Tcleostei and are found in greatest abundance in the submucous coat

of the stomach and intestine, although not infrequently met with in

the peritoneum, liver, spleen, ovaries, &c. In every specimen of such

fishes, as the Bluefish (Pomatomus saltatrix), Squeteague (Cynoscion

regale). Striped Bass (Roccus lineatus), &c, examined, the walls of the

alimentary tract were spotted thickly with minute cysts, which, when
opened, were found to contain larvae of some Cestods, most of them of

the genus Ehynchoboihrium. Some from the submucous coat of the

Squeteague (C. regale) seem to be larvae of the species which I have
named E. bisulcatum.

In the gall-bladder of nearly every specimen of Squeteague (Cynoscion

regale) that I have examined, I found hundreds of larval Tetrabothria.

Tliey are usually attached to the walls of the cystic duct in clusters of

such size as to obstruct the passage. (Plate VI, Figs. 6 and 7.) They
are easily dislodged and often may be seen in vast numbers in the amber-

colored contents of the gall-bladder. These larvae, when placed in sea-

water, are quite active. Each moves by alternately thrusting forward a

pair of bothria and by alternate contraction and extension of the body.

While this is in progress the body is constantly changing its form. At
times it is long and filiform, at others short and broad. At rest it is

commonly thickened or obtuse in front, tapering posteriorly. The body
of the larva consists of a thin limiting membrane about 0.05" 11 '1 thick,

inside of which is a granular parenchyma, the latter a clear fluid filled

with highly refractile globular masses averaging 0.01mm in diameter.

The bothria are four in number, without hooks, and in the majority of

those examined, without costa?. In some specimens there seems to be
the beginning of an auxiliary acetabulum at the apex of each bothrium.

[l] 453
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The apex of the head, at times obtuse or even retuse, is frequently ele-

vated into a terminal papilla, disclosing a comical proboscis aud termi-

nal os like that of Eeheneibotlirium. The entire head is sometimes invagi-

nated. The length is difficult to determine, on account of the extreme

variability of form, but the average length when at rest is not far from

2.5mm . When placed in fresh water they are apt to assume a filiform

shape, with a length of from 4 to 6mm . When disturbed they contract

to 1.5uim or less. Many of these larvae have two small red blotches im-

mediately behind the bothria. A water vascular system can be distin-

guished in most of them. This consists of a convoluted tube on each

margin, becoming evidently double near the head and forming a loop

in front of the bothria and giving off branches to the bothria. Larva?

resembling those from the gall-bladder, but smaller, were also found in

the intestine of the Squeteague (Cynoscion regale) and of the Angler

(Lophius piscatorius). These, wherever noticed, were in myriads, float-

ing free in the chyle. (Plate VI, Figs. 8 and 9.)

Elongated cysts were found in the liver, or peritoneum, of most of

the Teleostei that were examined. These when opened set free an en-

docyst which is contractile and has the power of locomotion to some
extent. When subjected to the action of the compressor, lateral ves-

sels can be discerned which are evidently parts of a water vascular

system. When one of these endocysts (blastocysts Diesing), that is suffi-

ciently developed, is opened, it will be found that an embryo has been

developed within. In some, this embryo seems to be free in the paren-

chyma, and when the wall of the blastocyst is ruptured, it is at once

freed from its living envelope. The development in this case seems to

be analogous to the development of Cercarkc in a Sporocyst.

In other cases the neck of the embryo is protruded from the side of

the blastocyst in the form of a loop. When further pressure is applied

the head is released, while the blastocyst remains attached to the scolex

much like the bladder of a Cystocercus. The embryo, however, it will

be observed, is not released by evagination, as in Tcenia.

Nematods were found in most of the fish that were examined, both

free in the alimentary canal and encapsuled in the peritoneum, gastric

caeca, liver, &c. They were found in the greatest numbers in the peri-

toneum of the Angler (Lophius piscatorius), from a single specimen of

which hundreds of the Nematoid, Agamoncma capsularia Dies., were

obtained.

Several Trematods were met with, most of them free in the stomach

of their host, but not so abundant as either the Cestoidea, Wematoidea, or

Acanthocepliala. These will be described in a subsequent paper.

The only fishes that were found comparatively free from intestinal

parasites were the Sea-Bobins (Prionotus), while a Sturgeon (Acipenser

sturio) yielded but one specimen, a Nematod from the alimentary canal,

and a few Trematods from the gills.
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In the descriptive part of this paper I have confined my attention to

the Cestoidea and the Acanthocephala, and with two exceptions, viz,

Dibothrium aluterce and Uchinorhynckus sagittifer, to adult forms.

In the determination of genera I have been guided principally by

Diesiug's Revisions. Accepting the characters there enumerated, I

have been compelled to create three new generic names, viz : Spongio-

bothrium, Crossobothrium, and Phoreiobothrium.

For the determination of species I have made use of the publications of

Eudolphi, Diesing, P. J. Van Bencden, Dujardin, Von Linstow, Wagener,

Krabbe, Olsson, Eschricht, Leuckart, Kiichenmeister, Ziirn, Von Sie-

bold, Leidy, Cobbold, and others.

Systematic work on the Entozoa is attended with much difficulty on

account of the confusion in which the earlier literature is involved. In

this connection I take the liberty of quoting a brief passage from Von
Linstow's " Compendium der Helminthologie," Hannover, 1878

:

" The number of well-founded species is indeed not quite so great as

the list indicates, for a host of older names, especially originating with

Eudolphi, figure in it, of which typical examples are no longer in ex-

istence, and which have been described imperfectly or not at all, so that

they must remain forever an unsolved riddle. For example, many rudi-

ments of Tarnice discovered by this author, whose enumeration has been

of not the least advantage to science, and many descriptions of older

date have not since been recognized. One comes from their contem-

plation often in great perplexity of mind, and does not really know how
they ought to be represented. Moreover, to make the entire literature

effective was impossible, since too many species are described in such

a way that it is not possible to recognize them again, and other specifi-

cations are so improbable that for this reason they must remain uncon-

sidered ;
* * * when further the description of a new species is dis-

posed of with an enumeration of the length and breadth, when, finally,

for new species only the place where they are found is given, together

with or without an accompanying description, as is to be found in many
works, then I think I am not at fault in citing such publications only

in limited amount."

It has been my endeavor to give as full a description of each species

considered as the material at baud would justify. When only alcoholic

specimens were accessible I have mentioned the fact in the proper

place.

As the development of many of the Cestoidea seems to be quite differ-

ent, even in closely related forms, it is very important that the sys-

tematic work which is done on them be so done as to leave no doubt in

the mind of the investigator what species is being described, whether
the name adopted for it holds or not. Appreciating the value of figures

in establishing the identity of species, I have therefore not included
in this paper descriptions of any forms unless accompanied with suffi-

cient figures to make future identification reasonably certain.



456 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4]

Iii giving the specific names of fishes mentioned in this paper, I have

used the nomenclature adopted by Prof. George Brown Goode in

"The Fisheries and Fishery Iudustries'of the United States, Section

I » Washington, 1834.

The illustrations which accompany this paper are the work of my wife,

Margaret B. Linton.

Order CESTOIDEA.

Family DIBOTHRIIMS Diesing.

Dibothrium Rudolphi.

Tcenice spec, of Authors.

Bhytelminthus, Bhytis, Alyselminthus, and Helsya Zeder.

Bothriocephalus (Diboihrius) Rudolphi.

Diphyllobothrium Cobbold.

Dibothrium Diesing.

Dibothrium manubriforme, sp. nov.

[Plate I, Figs. 1-4.]

Head enneate, tetrangular, truncate in front, tapering posteriorly,

constricted into a cylindrical neck-like part near posterior, then expand-

ing so that the posterior end of the head resembles one of the anterior

segments of the body. The general appearauceof the head when viewed

laterally is therefore somewhat like a, ball-bat, the constricted part rep-

resenting the handle. Two longitudinal fossa1 (bothria), laterally placed,

extend from the anterior part of the head to the constricted part. Each

of the marginal lobes thus formed is indented at the anterior extremity

by a short but deep secondary fossa, which, together with the two lat-

eral fossa?, give the head when viewed in front a four-lobed appear-

ance. The edges of the lobes bordering the lateral fossa? are thin-lipped

and flexible; anteriorly there is a transverse elevation forming both a

lateral and a marginal rim and making an obtuse angle between the

front and the side of the head. The marginal lobes, when at rest, have

a rounded outline, fullest in the middle, tapering posteriori}', appressed

slightly anteriorly, and raised into two small eminences on each side of

the secondary fossse. The head in a marginal view is somewhat flask

-

shaped. Seen from the front the head is squarish, with the angles

rounded and the sides deeply cleft, the clefts rounded, the lateral clefts

deeper than the marginal. Immediately back of the head the segments

are very narrow, and for a greater or less distance, depending on the

state of contraction, maintain about the same width as the base of the

head. In some individuals the small anterior segments continue much
farther back from the head than in the one figured (Plate I, Fig. 1).

The segments are alternately short and long. This characteristic is

quite plainly marked in those segments which immediately follow the
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bead, is still noticeable on tbe median segments and also on tbe poste-

rior ones, but is not so plainly marked on tbe latter as on tbe two former.

In one specimen examined tbe first six segments did not sbow tbis alter-

nation in size. In tbe next fourteen segments, bowever, tbe alternation

was quite evident. Tbe small anterior segments are terete, subtrian-

gular in outline, narrow in front, wide bebind, tbe length nearly equal

to tbe greatest breadtb. Tbe succeeding segments are nmcb broader

tban long. At tbe widest part tbe ratio of the breadtb to tbe lengtb

is as much as fourteen to one. As the segments increase in width they

become much crowded together and thickened. In one specimen, meas-

uring 140lum , the segments increased in width uniformly for about 100mm

from the head; from that point they remained about tbe same size until

near the posterior end, where they began to be elongated and at the

same time became narrower and much thinner. The crowding together

of the median segments is not due to contraction, but seems to be a per-

manent characteristic of the species. In some very young specimens
the same character was observed. The general form of these worms,
both young and adult, was persistent. Although kept for some time

in water they were not observed to change their form in any essential

particular from that given in the sketches.

In alcoholic specimens a dark median line will be noticed extending

from tbe posterior end to the middle or anterior third of the strobile.

Tbis is due to tbe centrally situated ovaries, which are crowded with

eggs. The genital apertures are lateral and may be traced in an irreg-

ular zigzag line on one side from about the anterior third of the body.

In the mature segments they are rendered obscure, if not wholly oblit-

erated, by tbe mass of eggs with which the center of the segment is

filled. Tbe eggs are white, opaque, oval ; lengtb, .045!mn ; breadtb,

.03mm . Associated with these perfect eggs are masses of others which
become transparent when treated with oil of cloves or other strongly

refracting media. These seem to be imperfect eggs which have not be-

come invested with the thick hard shell which covers the perfect eggs.

An adult specimen gives the following measurements :

Millimeters.

Length of strobile 133. 00

Length of first series of segments 17. 00

Length of head 3. 50

Breadth of head in front, widest part 1. 00

Average length of segments in first series 0. T>0

Breadth of widest segments, median 6. 50

Length of widest segments, median 0. 25

Length of posterior, mature segments 1. 00

Breadth of posterior, mature segments 2. 50

In another specimen tbe bead and first segments give tbe following
measurements

:

Millimeters

Length of strobile 140. 00

Length of head and first series of segments 30. 00

Length of head 3. 00
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Millimeters.

Breadth of head in front, widest part 0. 90

Breadth of head just behind the front rim 0.80

Breadth of marginal lobe, about the middle 0.90

Breadth of head, narrowest part 0. '21

Breadth of first segment, widest (posterior) part 0. 80

Breadth of first segment, narrowest (anterior) part 0.42

Length of longer alternate segments, first series , 0.40

Length of shorter alternate segments, first series 0. 24

The segments of the first series are sometimes notched or crennlated

on the posterodateral margin, with a single median indentation ; in

others the edge is but slightly waving ; in others it is nearly entire.

The following measurements are from a young specimen

:

Millimeters.

Length of strobile 20.00

Length of head 2.10

Breadth of head, anterior 0. 80

Breadth of head j list back of anterior rim „ 0. 60

Breadth of head, narrowest (constricted) part 0,31

Breadth of first segments, widest (posterior) part 0. 50

Breadth of first segments, narrowest (anterior) part 0. 28

Average length of segments, longer alternates 0. 35

Average length of segments, shorter alternates 0. 24

Breadth of widest segments 0. 90

Average length of widest segments 0. 12

Width of posterior segments 0. 35

Length of posterior segments 0. 30

Habitat.—Both young and adult, one specimen of the former and six

of the latter, were taken from the intestine of a spear- fish (Tetrapturw

aibidus Poey), August 8, 1885, at Wood's Uoll, Mass.

Dibotlirium aluterw, sp. now

[Plate I, Figs. 5-8.]

Near Dibotlirium microcephalum Rudolphi, Diesing, Systenm Helminth., i, 592.

Ibid., Sitzungsb., xiii, 578, Revis. Ceph., Par. 241. Wagener, Nov. Act.

Nat. Cur., xxiv, Suppl., 16, 69, tab. vn, 77. Van Beneden, in Bullet.

Acad. Belgique, xxii, ii, 521.

Bothrioccphalus microcephalus Bellingham, Ann. Nat. Hist., xiv, 253. (Habitat,

Orihayoriscus mola. )

Head subsagittate with rounded apex ; bothria oblong, lateral ; neck,

none; first joints distinct, about as long as wide, becoming much shorter

and crowded together, much wider than long; genital apertures un-

known.
Habitat.—File Fish (Alutera Schcepfii), Wood's Holl, Mass., August,

1SS1 ; 101 specimens from intestines of a single fish.

These specimens were all immature, none of them had the genital

apertures developed. They ranged in length from 20mm to 91m,u . The

bothria in the smaller specimens are convex (Fig. 5), the central con.

vex portions thin and transparent. A lateral view shows the bothria
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to be much narrower than the first joint, with curved regular outlines,

except at the posterior edge, where there is a shallow notch. The front

of the head is bluntly conical, expanding quickly, then moderately con-

tracted, making a kind of knob or button at the apex 5
this knob is

nearly circular. Measuremen ts showed that the lateral diameter was but

little greater than the marginal. In the larger specimens this convexity

of the bothria had entirely disappeared, the thin membrane having col-

lapsed and the typical fossae of the Dibothrkv make their appearance. In

the larger specimens, also, the bothria are much shorter in proportion to

their width than in the smaller specimens (Fig. 7). The first segments

are distinct, length as great or even greater than the width, triangular.

The median and posterior segments are much crowded, width as much
as or even more than ten times the length, alternately long and short,

sometimes roughened by transverse wrinkles toward the posterior end.

Posterior end bluntly rounded (Fig. 8).

The following measurements are from alcoholic specimens

:

Dimensions.

Length of strobilG
Length of head
Diameter of head, lateral apex
Diameter of head, marginal apex
Breadth of hothrium , widest part
Greatest marginal diameter of head
Lateral diameter of first segment
Marginal diameter of first segment
Length of first segment
Greatest width of strobile
Average length of segments near posterior
Length of posterior segment
Breadth of posterior segment

No. 1.

mm.
55.00
0.00
0.34
0.30
0.42
0.46
0. 58
0.34
0. 34
2. 50

0.17
0.20
1.40

No. 2.

hi in.

07. 00

0.25
0.25
0.40

0.70
0.40

1.00

No. 3.

111 111.

94. 00
0.64
0.33
0.33
0.52

0.60

0.40
1.80
0.15

No. 4.

0.04
0.34
0.34
0.54

0.68

It will be seen upon comparing Figs. 6 and 7 that there is great va-

riety of form to be found in the bothria of these worms. Other forms

could be given, but it is believed that those chosen for illustration are

sufficiently typical to prevent mistakes in identification. In many
specimens the convex outline of the bothria is lost, while the other pro-

portions of Figs. 5 and 6 are preserved. In cases where care is not

taken the preserving fluid may distort the bothria.

I did not observe any indication of the hooks on the head, mentioned

by Wagener for D. microcepltalum (Entwickelung der Cestoden, p. G9,

tab. vii, figs. 77 and 77a). The resemblance of this worm to Wage-
ner's figure is sufficiently close to indicate a probable identity. The
close relationship of the hosts, Orthagoriscus mola and Alutcra Schcepfti,

does not lessen this probability.

In the absence of positive proof of such identity, which can be ob-

tained ouly by observing some other stages of development, I think it

best to classify this worm as a new species with the provisional name
D. aluterce.
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Family TETRABOTHRIID^.

Echeneibothrium Van Beiiedeu.

Echeneibothrium variabile Van Beneden.

[Plate I, Figs. 9-13.]

Echeneibothrium variabile Van Beneden, Mem. Acad. Belgique, xxv, 117, tab.

iii, 1-4,6-15. G. R. Wagener, Nov. Act. Nat. Cur., xxiv, Suppl.,85, tab.

xxii, 280-282. Van Beneden, Mem. Vers Intest., 122 and 366, tab. xv,

6-8. Diesing, Revis. der Cepb. Ab. Par., 267. Olsson, Lunds Univers

Arssk., torn, iii, 38, 40, tab. i, 15, 16.

Tetrabofhrium {Echeneibothrium.) variabile Diesing, in Sitzungsb., xiii, 1854,

581.

Larval state, Van Beneden, Mem. Acad. Belgique, xxv, tab. iii, 5. Diesing,

Sitzungsb. der kais. Akad., xiii, 1854, 562. G. R. Wagener, I. c, 85, tab.

xxii, 27'J. Van Beneden, Mem. Vers Intest., 122, tab. xv, 5.

Bothriocephalus sphcerocephalus? Deslongcbamps, Encycl. M6tb., ii, 150.

Echeneibothrium sphcerocephalum Diesing, Revis. der Cepb. Par., 267.

The characters given for this species by Diesing, following Van
Beneden, are:

Botbria four, pedicellate and highly versatile, at times linear or oval,

at others cochleariform or calyciform, with a few transverse costte, and
divided into several loculi by a longitudinal partition. Muscular pro-

boscis (myzorhynchus) large, subglobose, retractile, with a circular aper-

ture (os) in the apes. Neck long. Anterior segments of body broader
than long, median quadrate, ultimate oval. Genital apertures mar-
ginal, alternate. Penis armed with spines, scarcely bristly at base,

Length as much as 100lum .

In the latter part of August, 1884, 1 obtained several specimens of

Eeheneibothria from the spiral valve of the common Skate (Raia erinacea)

which I have for the present referred to E. variabileYan Beneden. Some
of the specimens possess characters which are given by Diesing as be-

longing to E. spliecrocephalum Dies. (Bevis. der. Ceph. Par., 2G7). It is

probable, however, that these two species are identical, as indicated

by Diesing :
" Species lrnec (E. variabile) cum pnecedente (E. spluvroceph-

alum) fortasse identica."

A few sketches and measurements were made of the specimens while
they were still alive, but a pressure of other duties prevented a careful

study of them then. When I found time to study them carefully they
had lain for some time in alcohol and many of the segments had sep-

arated. There are two distinct types of head, one represented in Fig.

9, made from the living specimen; the other represented in Fig. 13,

made from an alcoholic specimen. Other alcoholic specimens are iden-

tical in form with that shown in Fig. 9. In the first mentioned the

bothria are somewhat oval; pedicels moderately extended; the border
of the sucking disks thickened, marked with radiating lines, and gath-

ered or puckered into a few large folds. The proboscis is globose, re-
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tractile. When the living specimen was viewed from the apex the aper-

ture (os) could be seen surrounded by many radiating lines like the radiat-

ing muscles of the iris. Iu a side view of a mounted specimen a globular

body about 0.2mm in diameter can be seen lying in the center of the probos-

cis and about 0.1mm from the apex. This globular mass has an aperture

which lies opposite the aperture of the proboscis. It probably repre-

sents the true apex of the myzorhynchus retracted. The head behind

the bothria is elongated into a neck-like part, which joins the true neck

or joiutless portion of the body by a definite articulation, which bears a

faint resemblance to a ball-and-socket joint, in which the anterior part

of the neck represents the "ball." There is also a difference in tissue,

the neck having, besides longitudinal fibers, transverse fibers and many

granular cells, while the neck-like portion of the head appears to be

composed almost entirely of fibrous tissue arranged longitudinally.

In the other type the pedicels of the bothria are inflated and some-

what globose; the thickened border of the disk is not so much folded

as in the first. The head behind the bothria is short and turgid. These

differences, although striking when extreme cases are considered, are

none of them so profound but that they may be accounted for by sup-

posing them to represent different degrees of contraction. The bothria

in the living worm are susceptible of great variety of form.

The segments begin from 1 to 2tom back of the head. At first they

are much broader than long, subsequently they become quadrate, then

longer than broad. As the segments begin to mature they show a

tendency to become narrowed anteriorly, with convex margins. A few

of the extreme posterior segments are four times as long as broad, ob-

tuse-pointed in front, posteriorly attenuate, with a truncate termination.

The genital apertures are marginal, opening a little behind the middle.

In some they are not exactly on the margin, but may be seen, in a lat-

eral view, to be situated near the margin and running obliquely toward

the center of the segment. The penis was retracted in all the specimens

examined. It could be seen lying coiled up in the angle formed by the

vagina where the latter turns abruptly from the middle of the segment

towards the margin. The vagina could be traced from the ovaries in

the posterior part of the segment along the median line until it reaches

a point nearly opposite the marginal opening, where it turns abruptly

towards the margin and opens immediately in front of the penis. The

vas deferens is represented by a convoluted mass of tubes in the center

of the segment. The anterior part of the segment is filled with large

globular masses (ova). These are surrounded by a thick transparent

membrane, and have a granular interior. A layer of oblong granular

masses, smaller than the interior globular masses, surrounds the latter.

This layer is adjacent to the marginal wall of the segment and the

masses are at right angles to it.

In some specimens the median and posterior segments are very irreg-

ular in shape. This irregularity is sometimes produced by the appar-
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ent occurrence of an imperfect segment of triangular shape interjected

between two others which are but slightly irregular ; in other cases it

bas the appearance of two segments, one lying diagonally across the

other and the two, as it were, welded together. Measurements of the

head are not satisfactory on account of the extreme contractility of

that part.

The following measurements were made from a mounted specimen
corresponding in position and appearance with Fig. 9 :

Millimeters.

From tip to tip of extended bothria 1. 48

From apex of proboscis (retracted) to neck 0.96

Bread tb of neck 0. 20

Breadth of first segment 0. 20

Length of first segment 0. 04

Distance from head to first segment 1. 40

Length of a mature segment 2. 60

Breadth of a mature segment 0. 60

Length of segment near posterior 1.20

Breadth of segment near posterior 0. 50

Lengtb of longest living strobile 108. 00

Habitat added: Common Skate (Raia erinacea), spiral intestine.

Wood's Holl, Mass., August 25, 1884.

Spongiobothriitm,* gen. nov.

Body articulate, tseniaeform. Head separated from the body by a neck.

Bothria four, opposite, pediceled, broken up into locinio-crispate folds,

which arc transversely costate. [Inarmed; auxiliary acetabulum none

5

terminal papilla none. Genital apertures marginal.

This genus combines many of the characters of Ucheneibothrium Van
Beneden and Phyllobothrium Van Beneden. It differs from the former

in the lacinise of the bothria and in the absence of a terminal haustel-

lum ; from the latter in having pediceled instead of sessile bothria?

and in the transverse costaj on the bothria.

Spongiobothrium variabile, gen. et sp. nov.

[riatell, Figs. 13-19.]

Body articulate, tamircform. Head separated from the body by a
short neck, subquadrangular, tapering posteriorly, continuing at the

anterior angles into four bothria. The bothria are pediceled and on

their outer faces and borders are broken up into a number of delicate

frill-like laciniae, which are sometimes gathered into a more or less com-
pact mass of crisp, puckered, or purse-like folds (Fig. 15) and some-

times expanded into long, curved, auriculate,or leaf-like flaps (Fig. 16).

These are marked by transverse, parallel costse which originate from a

middle portion like the midrib of a leaf. There is no trace of either a

*I,7z6yyoS — a sponge or mop.
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terminal papilla or auxiliary acetabulum. The neck, or uujoiuted part

of the body, is short. Iu some the transverse striae, which indicate the

beginning of segments, were discernible almost immediately back of the

head. The first segments are usually crowded, broader than long;

subsequently they increase in length and become considerably longer

;

than broad. In some of the ultimate segments the length is four or

five times that of the breadth. The shape of the mature and nearly

mature proglottides is very various.

This irregularity of shape is to be found in the liviug specimens as

much as in those which have been preserved in alcohol. The most usual

shape for the mature segments to assume is subquadraugular, some-

what contracted about the posterior third in the vicinity of the genital

openings, expanding in front of this ; the anterior end contracted into

a short constricted neck where it joins the preceding segment. Some-

times this constriction occurs at the posterior instead of the anterior

end of the segment. The ovaries are two sets of radiating tubes situ-

ated in the posterior end of the segment. The anterior half of the ma-
ture segments is crowded with globular masses (testes). These masses
fill at least the anterior two-thirds of the adolescent segments. In the

mature segments of all the specimens I have yet examined the center

is filled with a convoluted mass, consisting of the retracted penis and
the vas deferens, with perhaps the vagina and a portion of the oviduct.

The extremely long and convoluted vas deferens is found protruding

from the ruptured side of some of the segments which have been pre-

served in alcohol. This worm is remarkable for the slight change which
it experiences when preserved in alcohol. Even the extremely delicate

leaf-like folds of the bothria were not observed to curl up or shrivel

when subjected to moderately strong alcohol. Fig. 15, Plate II, is a
sketch made of a living specimen. I have since mounted the same in-

dividuals for permanent preservation. In the various processes ofdehy-
drating with alcohol, staining with eosin, rendering transparent with

oil of cloves, and afterwards mounting in Canada balsam, there has not

been any shrinking or change of form, at least to any appreciable ex-

tent.

The water-vascular system is plainly indicated by two rather large

tubes, which in the neck and anterior part of the body are sinuous, and
each situated about as far from the other as it is from the nearest edge
of the strobile. In subsequent segments they become widely separated

from each other on account of the interposed ova and genital organs.

The substance of the head and pedicels of the bothria is for the most
part fibrous tissue. The conical portion of the head is thus sharply

marked off from the so-called neck. While the former is made up
largely of fibrous tissue, the latter is granular, with but few longitudi-

nal fibers. This feature can be easily brought out in preserved speci-

mens by simple staining.
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The following measurements were taken from mounted specimens

:

Dimensions. No. 1. No. 2. No. 3. No. 4.

Length of specimen
Length of bothria
Breadth of head—side,

Breadth of head across the top
Length of one hothrium, expanded
Breadth of neck
Distance from head to first stri;e

Distance from head to first distinct segment
Length of first segment
Breadth of first segment
Length of maturing segment
Breadth of maturing segment
Length of posterior segment
Breadth of posterior segment

ui in

.

37.00
0.96
1.35

in i,i.

21. (.0

0. 00
1.60

mm.
23. 00

mm.
74.00

0. 20 0. 10

i. so
0.10
0.20
1. 60
0. 32
0.74
0.50

1.40
II. (IS

0.2(3

0. 54
0. 2Jt

0.80
0.46

1.40
3. 00
0.20
1.50
2.00
0. 16

0. 24

(*)

2.00

0.24
1.00
2.60
0.14
0. 32
2.00
0.42
1.56
0.86

* Maturing segments very irregular, some long and narrow, others thick and short with rounded
coiners, t Variable.

Additional measurements of No. 4.

Segment 4mm from head
Segment 20mm from bead ...

Segment 30""" from head
Segment 45!nm from head
Segment near posterior end
Last segment but one
Last segment
Free segment
Fiee segment

Breadth.

nun.
0.32
0.34
0.40
0.42
0.70
0. 80
0.86
0.80
0.80

Habitat.—Sting- Ray (Tnjgon centrum), spiral intestine. Wood's

Holl, Mass., August, 1884.

Phylloeothriu3I Van Benedeu.

Phyllobothrium thysa7iocephalum
i
* sp. nov.

[Plate II, Figs. 1-12.]

In its sexually mature or strobile condition, this Cestode varies in

length from 300mm to l" 1
. The head, as best seen in young specimens,

lias four bothria, which are .quite early lobed and crisped and folded at

the edges. In the adult these bothria are deeply lobed, so that even

in a cross-section (Fig. 10) it is extremely difficult to make out the four

primary lobes. The frilled, crisped, or ruffled structure of the bothria

gives to the head, when at rest, a singularly striking resemblance to the

short, imperfect branches which form the head in the cauliflower. The

neck, or jointless part of the body, is very long. In one specimen, which

measures 810'" 111 in length, the first joints appear about 360mm back of

the head. Immediately back of the bothria the head is slightly swollen

and subcylindrical, and in alcoholic specimens nearly as wide as the

bothria; in the living worm about three-fifths the width of the bothria.

* Svtioty ofc= a taasel,
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The neck is continuous with the head, slightly flattened, and tapers

away from the head very gradually in fully grown specimens, so grad-

ually, that its progress cannot be noted, except by comparing the width

of the proglottides with that of the neck. The neck is marked with

longitudinal rugae, which continue well back on the forming proglot-

tides (Figs. 1, 2). Where the transverse strice, which mark the forming

proglottides, begin, the surface of the body presents a rough, checkered

appearance, due to these two systems of grooves, which is quite char-

acteristic, and may serve to identify a fragment of one of these worms

when neither head nor mature proglottis is present.

Proglottides, before they become free, are much broader than long,

and each has a short, free posterior border, which becomes the rim or

border mentioned in the description of the free proglottis. Penis very

long, with a bulbous enlargement at the base. Near the posterior end

the segments become rounded at the corners and somewhat elongated,

until they graduate into the shape which is characteristic of the mature

free joints.

Free proglottides (Figs. 4, 5) about twice as long as broad, very

changeable in form, but in general rounded anteriorly ; the extreme

anterior end prolonged into a contractile papilla, which acts somewhat

as a sucking-disk in aid of locomotion
;
posterior end truncate, with a

narrow rim or border marked off from the basal edge by the transverse

water-vessel. Sexual apertures marginal, opening a little back of the

middle point. Penis very long; when erected, longer than the proglot-

tis. Vagina opening immediately in front of the penis, flaring slightly

at the mouth, quickly contracted into a short cylindrical tube, then ex-

panding, finally reduced to a narrow tube, which runs anteriorly along-

side a central clear space, enters the latter, and near its anterior end

turns sharply, and runs back along the middle of the clear space until

it unites with the ovaries in the posterior part of the proglottis.

Good preparations of the mature proglottides were obtained by sub-

jecting them to slight pressure between two cover-glasses held in phice

by a spring wire-clip and hardened while in this position. When seg-

ments so prepared were afterwards stained, made transparent, and

mounted, they were free from wrinkles or distortions, and showed the

internal anatomy as well, indeed better, for topographical purposes,

than could be shown with thin sections.

The chyle in the spiral intestine of the host, Tiger Shark (Galeocerdo

tigrinus), swarmed with free proglottides, which were quite active. They
had powers of independent movement and locomotion which gave them
much the appearance of Trematods.

About twenty specimens in the strobile condition, but representing

three stages of development, together with great numbers of free prog-

lottides were found in the spiral intestine of a Tiger Shark
(
G. tigrinus).

The larger adult specimens varied in length from one -half to one meter.

S. Mis. 90 30
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Measurements made oil the largest specimen were as follows

:

Total length of strobile meter.. 1

Breadth of head, lateral millimeter.

.

15

Thickness of head, marginal do. .. G

Breadth of neck do..

.

it

Breadth of posterior segment do... 5

Length of posterior segment do..

.

2

In this specimen all the mature proglottides had evidently become

separated from the strobile. On another specimen, measuring 580mm

in length, the posterior proglottides were mature, and measured 5mm in

length and 2£min in breadth.

Measurements of free living segments give the following proportions

:

Length, 8mm ; breadth, 4 to 4.5mm ; length of penis, 4mm+.

A second and younger stage was represented by specimens ranging

in length from 190mm to 230mm . These differed from the next stage,

described below, in size and in having a more or less evident beginning

of a jointed condition. This, in the smaller forms of this second group,

was indicated by tolerably distinct waving transverse lines. The largest

specimen of this group, 230mm in length, although tapering to a point

at the posterior end like the others, had distinct segments for the last

30 llim
.

Another group, consisting of quite young specimens, ranging in length

from 31mm to 57mm , represented a third stage in the development of this

worm (Figs. 7, S). These are evidently the young of this species.

Measurements of one of them give the following dimensions:

Millimeters.

Length of srjecimeu 41. 00

Length of head 1. 50

Breadth of head 2.25

Length of rostelluin 0. 50

Breadth of neck just back of head 1.00

Breadth of posterior extremity 0. 20

The neck increases slightly for a short distance back of the head.

The body then tapers gradually aud uniformly to the posterior end. In

this group there is no sign of joints. Most of the specimens, particu-

larly after they have been preserved in alcohol, have a much more com-

pact arrangement of the folds of the bothria than appears in Fig. 7,

which was sketched from a living specimen, one of the smallest of the

lot. In larger specimens of this group the head is subglobose, with the

edges of the bothria in crisp, closely lying folds, so that it is very dif-

ficult to make out the number of lobes of the bothria or to determine

whether the latter are pediceled or sessile. The bothria are marginal,

sessile, or on very short pedicels, each divided into at least two second-

ary lobes, which ultimately become a mass of crisp folds. In the center

of the head, placed anteriorly, is a short chitinous rostellum on a pedi-

cel of soft connection tissue (Figs. 7, la, lb). Seen from the front this

rostellum is quadrate, and presents to view four crescent-shaped bodies

(Fig. la) with their convexities turned inward and inclosing a clear
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space, in the center of which is a granular elevation. The tips of the

horns of these crescents are sharp-pointed, and form a circle of eight

hooks, which surrounds the tip of the rostellum. When this rostellum

is viewed from the side, each crescent is seen to be the recurved ante-

rior border of an oblong or triangular trough-like plate. These four tri-

angular plates occupy much the same relative position with respect to

each other as the jaws in Echinus, and suggest the ' : lantern" of that

animal. This j>roboscis was observed in all of the smaller specimens

and in some of the half-grown ones, but had been lost by all of the

larger specimens. It seems to have but a feeble attachment to the head,

and became detached from several specimens while they were being

examined. The length of this rostellum in the half-grown specimens

was about the same as that found in the smaller specimens, viz, about

0.5nim .

In a series of transverse sections made of a head of one of the larger

specimens, it was noticed that there was a circular aperture in the sec-

tions of the anterior part of the head, which doubtless marks the place

where the fleshy pedicel of the rostellum was inserted. The primary

lobes of the bothria spring from a central muscular portion of the head

(Figs. 9, 10), and consist of fascicles of muscular fibers which extend

into the secondary and tertiary divisions. The crisped appearance

of the head is due to minute crimped or frilled divisions of the lobes,

and not to the crisping or curling of the free borders of the lobes, as in

P. lactuca Van Beneden. The solid, central part of the head which serves

as a support for the so-called bothria, is pointed auteriorly, where the

lobes, in transverse section, appear to radiate from a common point.

It is on this extremity of the head that the base of the rostellum is

situated. This central portion or core of the head increases in size

until at the base of the head it has the dimensions given in the meas-

urements as the thickness and width of the neck. A transverse section

of the basal part of the head or of the neck, in the smaller specimens,

is rhomboidal (Fig. 12). In the larger specimens the breadth of the

neck is greater in proportion to the thickness than is the case in the

smaller specimens. In Fig. 10 a transverse section is shown of the

head of an adult at about the anterior third. The central core of the

head at this point is quadrate, and but two of the vessels of the water-

vascular system appear. Sections made transversely through the

middle of the head show the central core to be oblong (Fig. 9); The
central part of such a section is a clear space with a few connective

tissue fibers and granular masses in it. Both fibers and granules be-

come more crowded in the vicinity of the longitudinal vessels which

are sharply defined in cross-section. A transverse vessel was observed

in a section through the head, which connected the two inner longi-

tudinal vessels. The central clear space is limited by a dense layer of

muscular and connective tissue fibers, which make a circular layer of

tissue that can be traced back into the neck where it becomes much
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elongated and is surrounded by a layer of longitudinal fibers. In the

bead, outside of the ring- of tissue which limits the central space, there

may be seen in the sections both the cut ends of longitudinal fibers and

also the beginning of transverse libers, which extend out into the lobes

of the head in dense fascicles.

The color of living specimens is translucent white, with sometimes

a faint bluish tint. Alcoholic specimens are opaque, white, faintly

yellowish, or cream-tinted.

This worm is near P. lactuca Van Beneden (Les Vers Cestoides, PI. IV,

Figs. 1-7), but differs from it in the following characters:

The neck and anterior unjointed part of the body are broader than the

posterior mature segments. They are not so represented by Van Bene-

den for P. lactuca. The genital apertures instead of opening opposite the

anterior third of the body of the proglottis, as in P. lactuca, open nearly

opposite the posterior third. ]STo mention is made of a rostellum in P.

lactuca, but this difference alone would not justify the creation of a new
specific name, since the rostellum could be easily overlooked, or if only

mature strobiles were found, it is very probable that therostella would

have been lost.

Habitat.—Tiger Shark (Galeocerdo tigrinus), adult, half grown, and

young specimens together in spiral intestine. July 23, 18S5, Wood's

Holl, Mass.

Orygmatobothrium Diesing.

Bothriocephali spec. Siebold.

Anthobothrii spec. Van Beneden.

Tetrabothrii (Anthobothrii) spec. Molin.

Orygmatobotlirium angustum, sp. nov.

[Plate III, Figs. 1-:;.]

Head round-pointed in front with four bothria, which are unarmed,

hollowed out or boat-shaped when at rest, with anterior extremities,

round-pointed, slightly appressed and projecting in front and sur-

mounted at the apex by a supplemental disk (auxiliary acetabulum). A
second, larger disk lies in the center of the hollow of each bothrium. The

posterior end of each is rounded, broader than anterior end, usually flar-

ing away from the neck. Border of bothria raised, somewhat thickened

with entire outline. Pedicels short, neck long, narrow, marked with

transverse, closely parallel, slightly notched or crenulate rings, which

give a serrate outline to the edge. Segments long and narrow, mature

segments five times as long as Avide. Genital apertures marginal.

This worm is near 0. versatile Dies. (Revis. der Ceph. Ab. Par., 270.) *

*Boihriocej)halu8 auriculatus Siebold, Zeitschrift f. Wissenscb. Zool., ii, 218, tab. xv,
1-2.

Anthobothrium muateli Van Beneden, Mem. Acad. Belgique, xxv, 126 and 190, tab.

vii, 1.

Tetrobotlirium (Orygmatobothrium) versatile Diesing, Sitzungsb., xiii, 582.

Tetraboihrium mnstcHVim Benedeu, Wagencr, Nov. Act. Nat. Cur., xxiv, Suppl.,85,

tab. xxii, 276-278.
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•It differs f'-oin 0. versatile, however, in being much smaller, and in

the proportions of the segments. In 0. versatile the segments are

square, while in 0. angustum all the segments are long and narrow.

The following measurements were made from mounted specimens

:

Dimensions: No. 1. No. 2.

mm. mm.
Length of strobile 17. no 18.00
Length of bothrium 0. t;4

j

Breadth of bothrium, widest part
j

0.32
i

Breadth of neck near head 0. 14
I

Length of neck
|

5. 00
Length of posterior segment '

2. 20 2. 00
Breadth of posterior segment 0. 44 0. 28

Xo. 3.

mm.
20.00

2.46
0. 54

The anterior supplemental disk (auxiliary acetabulum) is small and cir-

cular and is quite manifest. I must confess, however, that the identifica-

tion of the other was not wholly satisfactory. An oval disk was distin-

guished in a few. In some heads stained with carmine, eosin, and hrema-

toxylon, respectively, they cannot be distinguished. At about the ante-

rior third the face of each bothrium, in the stained specimens, is crossed

by a curved fibrous band which is concave in front. This band lies in

the tissue of the bothrium and is not raised on the surface. It seems to

be connected with another band lying farther back in the bothrium and
deeper in its substance. If they are connected they probably make the
oval border of the second disk. If one is to judge from the specimens in

this lot—about fifteen in number—the secondary disk in the center ofthe
bothriais an extreme doubtful character. It is plainly different in its

nature from the anterior disk which was differentiated from the adjacent
tissue cleLx'ly, both in unstained and stained specimens. The fine trans-
verse strife on the neck, which may be distinguished also on the mature
proglottides, are a more characteristic feature of this worm than the
second disk (auxiliary acetabulum).

The genital organs open nearly opposite the anterior fourth of the
proglottis, on the margin.

The vagina can be traced from the posterior end of the segment,
where it originates as a coiled tube, lying between the two marginally
placed ovaries. It lies along the central line of the segment, until a
short distance in front of a point opposite the vaginal opening, where
it turns, forming a crook-shaped curve, and opens in front of the penis.
The latter organ and the testis lie in the curve of the crook.

Habitat.—Dusky Shark (Garcharias obscurus), in spiral intestine.
Wood's Holl, Mass., August, 1884.

Crossobothrium,* gen. nov.

Body articulated, slender, flattened, subquadrate; neck short or
none; bothria four, opposite, pediceled, unarmed, each provided with

*Kpv66oi= a border, fringe.



470 REPOET OF COMMISSIONER OF FISH AND FISHERIES. [18]

one auxiliary acetabulum on tbe anterior border. Faces of botbria with

a raised rim or border, which becomes more or less free, cut, or frilled

as tbe worm grows weak, or wben placed in fresh water or alcohol.

Genital apertures, both male and .female, marginal. Development
not known.

This genus is closely allied to Phyllobothrium Van Beneden, but differs

from it in having tbe botbria pediceled instead of sessile, and in the

absence of a distinct neck.

Crossobothrium laciniatum bears some resemblance to Anthobothrium

cornucopia Van Ben., particularly in tbe shape of the segments, but

differs from it in having distinct auxiliary acetabula, and in having the

segments begin immediately behind the head. The botbria are not so

long-pediceled as in A. cornucopia. The botbria, especially in living

specimens in sea-water, bear a superficial resemblance to Orygmato-

bothrium versatile Dies. (Anthobothrium musteli Van Ben.), but there is

no trace of a second auxiliary acetabulum on the face of the botbria.

The habit of the strobile is, furthermore, quite different from 0. versatile

Dies.

Crossobothrium laciniatum, gen. et sp. nov.

[Plate III, Figs. 4-18.]

Body articulated, slightly flattened; cross-section. of segments near

head quadrangular; ratio of thickness to breadth about 1 to 2. The seg-

ments begin immediately behind the head, each is characterized by

having four marginal flaps on the posterior border. The anterior seg-

ments in the larger specimens, for a distance of 20 or 30mm back of the

head, are about as broad as long, the posterior angles projecting into

prominent triangular flaps, which, in a few cases, stand out almost at

right angles to the face of tbe segment's, but are usually appressed.

The bodies of the segments are translucent, the posterior borders and

projecting flaps opaque and ivory white in color. This feature is espe-

cially noticeable in specimens which have lain a few minutes in fresh

water. Behind these slender anterior segments the remaining segments

increase in breadth without increasing in length. Near the middle of

the strobile the ratio of length to breadth is about 2 to 9. The median

segments are flat and the triangular flaps develop into broad, rounded

lobes. These lobes form a free border, which is sometimes reflexed and

usually emargiuate on the lateral edge.

The posterior segments are considerably lengthened; length about

1.5mm ; breadth about 2imn , flattened ; outline usually rounded or waving,

narrower in front than behind, emargiuate on lateral edge. (Plate III,

Figs. 7, 8.) The shape of the free proglottides varies greatly while they

are living, but at rest or in alcoholic specimens it is quite uniform.

The posterolateral border is profoundly emargiuate; the outline of

the margin concave behind, then convex throughout the greater part of

the length, concave again near the anterior end, which is extended into
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a rounded knob. (Plate III, Fig. 12.) In some free segments with a less

rounded outline the shape is much like that of a steeple-crown hat with

a drooping, flexible rim. Length of a mature free proglottis 2.8mm
;

breadth of posterior edge, measured from tip to tip of the reflexed bor-

der, 2.1mm j breadth of posterior, exclusive of reflexed border, 1.7mm
,

tapering to an obtuse point in front. The bothria are four in number,
marginal, short-pediceled, unarmed, each provided with a single sup-

plemental disk (auxiliary acetabulum Diesing) on the anterior border.

The bothria gf living, active sx^ecimens undergo such profound

changes upon being transferred from sea-water to fresh water that it is

necessary, in order to guard against mistakes, to give separate descrip-

tions for each condition.

If allowed to lie in sea- water, these worms continue active for several

hours. Some, after lying for twenty-four hours in sea-water, were still

quite active, moving their bothria incessantly and alternately contract-

ing and elongating the body and throwing it into irregular kinks and
folds. The bothria are extremely mobile. They are usually hollowed

out or boat-shaped on the face, bounded by a thickened rim or border

which merges into the auxiliary acetabulum in front. In a resting po-

sition they are oval in shape, more or less narrowed in front and
rounded posteriorly. Locomotion is effected by thrusting the bothria

forward and attaching the face as a sucking disk to the surface over

which the worm is moving, and thus dragging the body along. The
bothria are usually thrust forward in pairs, the two which would

stand diagonally opposite in a cross-section constituting a pair. They
are thrust forward bodily and at the same time become greatly elon-

gated in front. This attenuated part of each is frequently bent out-

ward at right angles, so that the two stand apart like a pair of recurved

horns. (Plate III, Fig. 11.) The remaining pair of bothria meanwhile
is some distance back of the forward pair and much contracted longi-

tudinally, the apex of each being a short distance behind the rounded
papillary apex of the head. Each bothrium when thrust forward and
attenuated is tipped by the auxiliary acetabulum, which forms a sort of

sucker. Each individual bothrium, while active, resembles in its mo-
tions the movements of a common leech. The resemblance is height-

ened by the auxiliary acetabulum, which has much the appearance and
is used in the same manner as the anterior sucker of some leeches.

Often the posterior ends of the bothria bend outward and forward
until they almost meet the recurved anterior ends. The under both-

rium was noticed sometimes adhering to the bottom of the watch-glass

in which the specimen was lying and spread out into a broad, thin,

circular disk. In this case all appearance of a thickened border to the

face of the bothrium was obliterated. Behind the bothria the head
contracts suddenly into a short, neck-like part, which is about the same
size and shape as the first segments, and, like them, is terminated by
four triangular lappets at each of the four angles. This latter feature
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is unchanged either by fresh water or alcohol. When placed in fresh

water the bothria become profoundly modified. Two distinct forms

were observed: in one lot the specimens measuring from 112 to 124"""

in length, the breadth of the head is 3.5mm , its length is 1.5mm . The
bothria are trumpet-shaped, very transparent and delicate, the outer

face convex and surrounded by a delicate, narrow, raised border. It

is circular except at the anterior edge, where it is broadly indented and

interrupted by a circular, opaque disk (the auxiliary acetabulum).

(Plate III, Fig. 6.)

In a second lot, the individuals of which measure from 05 to 250mm

in length, the breadth of the head is about 2mi", its length 1.5mm . (In

an active specimen in sea-water the length of the head is about one-

half of the breadth.) The rim or border of the bothria is irregular,

broken, or ragged in outline, which gives to the head a crisped appear-

ance, so as to suggest upon superficial examination the genus Phyllo-

bothrium (Plate III, Fig. 5). The auxiliary acetabula are often concealed

by the ragged edges of the bothria, but they can be plainly seen in a

top view of the head (Plate III, Fig. 15).

Both the male and female apertures are marginal. It is often very

difficult to make out the course of the vagina. By compressing a free

proglottis, or better by flattening a proglottis between two glass slips

and hardening it while in that position, and afterwards staining and
transferring to glycerine or oil of cloves, the topography of the genital

apparatus can be made out. At first I was wholly at fault with regard

to the position of the vaginal opening, having been misled by the lateral

aperture which is usually to be seen in the mature segments and from

which the ova are discharged. This aperture resembles the vaginal

opening in many of the Dibothrice. It is found only in the posterior

segments of the largest specimens and in the free proglottides. It is

not always present even in these, as it is not unusual to find a free pro-

glottis without the lateral aperture. When such a proglottis is ex-

amined its central part will be found to be filled with ova, often to such

an extent that the lateral face of the proglottis is swollen in the middle

so as to have a convex outline. In this case the lateral aperture may
be seen already outlined but closed by a thin membrane, upon the rupt-

ure of which the eggs make their escape. The ovaiy is a lobed, glan-

dular body lying near the posterior end of the proglottis. The vagina

after leaving the ovary follows the median line but a short distance.

It bends in a uniform curve towards the margin, and in its outer part

lies immediately in front of the penis and very close to it. In the speci-

mens which I have examined the course of the vagina as it approached
the margin could not be made out until after it was differentiated by
staining with carmine. The marginal aperture of the vagina is very
small and is situated immediately in front of the peni3. When the lat-

ter is retracted the two genital apertures seem to have the same mar-
ginal openiug. The penis is long and slender. In some cases it was
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found protruding as much as 0.5m,n . It is covered with minute spines
whose length is about one eighth the breadth of the penis. The vas
deferens is a long convoluted tube lying for the most part a little in

front of the center of the proglottis. The central part of the proglottis

around the ova is filled with the large glandular masses of the testes.

The longitudinal vessels of the water-vascular system can usually be
distinguished and between them and the margin, on each side, a series

of granular masses, more opaque and smaller than the masses which
make up the testes, extending to the ovary and widening in the vicinity

of that organ. The lateral aperature for the discharge of eggs is sit-

uated a little way back of the middle and is surrounded by a low bor-

der or lip. It is oval in outline, the longer axis coinciding with the
longitudinal axis of the segment and equal to about one-eighth the
length of the segment. Its posterior edge is at about the posterior

third of the segment and nearly opposite the marginal opening of the
generative organs.

The following measuremeuts were made upon living specimens which
had lain for a few hours in fresh water

:

Dimensions.

Length of strnliile

Breadth of head
Length of bead
Breadth of segments near head, excluding projecting flaps
Length of segments near head
Breadth of posterior segments
Length of posterior segments

No. 1.

iinn.

100. 00

1.7
1.4
0.0
0.7
1.7
1.2

No. 2.

mm.
142. 00
1.90
1.50
0.56
0.35
1.26
1. 26

No. 3.

mm.
195.00
1.80
1.45

0.70
0.50
1.90
1. tit)

No. 4.

in in.

212.00
1.8
1.5
0.7
0.7
1.8
1.4

The following measurements are from a segment which became de-

tached from a strobile while still living and active in sea-water :

Millimeters.

Length 3.10
Breadth in front i 05
Breadth , middle 2.45
Breadth, posterior end o. 10

Length of penis 0. 35
Breadth of penis

, 0. 0875
Length of spines on penis 0. 0100
Diameter of ova 0. 0254

The breadth given above is approximate, as the segment was con-

stantly changing its shape; the penis was only partly everted.

The following measurements are from a young specimen, in fresh

water

:

Millimeters.
Entire length 20. 00
Length of head 120
Breadth of head

1_ y0
Length of anterior segments 0. 10
Breadth of anterior segments 0. 30
Length of median segments 0. 07
Breadth of median segments 0. 90
Posterior segments hut little larger than anterior.
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Several young specimens were obtained, measuring from 5 to 20mm in

length. In these the bothria were identical in shape and habit with

those of the adult. In the younger specimens, however, the part of

the head to which the bothria are attached was proportionally larger

than it is in the adult. In the larger specimens of young the laciniate

segments occurred throughout the entire length ; in smaller specimens

they occurred only near the head and at the posterior end, while the

intermediate parts of the strobile were unsegmented or marked with

faint transverse lines. In many of the smallest forms there were no

laciniate segments, while the posterior end of the strobile carried a num-

ber of elongated segment-like bodies, totally unlike the segments of the

adult. These pseudo-segments are evidently evanescent. (Plate III,

Fig. 17.)

Habitat.—Sand Shark [Odontaspis littoralis), in spiral intestine, young

and adult together, abundant, chyle swarming with free proglottides.

July and August, Wood's Holl, Mass.

Phoreiobothrium,* gen. nov.

Near Cylindrophoi'us Diesing.

Tetrabothrii Spec. Wagener.

Cylindrophorus typicus Diesing, Revis. d. Ceph. Ab. Par., p. 204.

Tetrabothrium Carcharice Rondolettii Wagener, Nov. Act. Nat. Cur., xxiv,

Suppl. 4 and 84, tab. xxii, 270-273; Statu larvae Wageucr, 1. c. 4 aud 84,

tab. xxi, 266-268, tab. xxii, 2G9.

"Genus hoc insutlicieuter cognitum provisorio modo nomine Cylindrophori

notavi" Diesiug.

Body elongated, articulate. Head separated from the body by a neck.

Bothria four, opposite, tubular, parallel, entire, each armed with com-

pound hooks and provided with one supplemental disk (auxiliary ace-

tabulum) in front. Minute spines on neck, or on neck and body. Gen-

ital apertures marginal.

Phorelobothrium lasium,i gen. et spec. nov.

[Plate IV, Figs. 24-29.]

Head separated from the body by a neck. Bothria four, marginal,

Hat-tubular, subrectaugular in outline, each with two compound hooks

placed anteriorly, and one auxiliary acetabulum in front of hooks near

the lateral edge of the bothrium. Face of the bothria hollowed out,

with a thickened or raised border, so that each bothrium resembles a

shallow tray. Inner edges of bothria united by a thin membrane, in

which lie bands of fibrous tissue. Posterior end of the bothria ellip-

tical, with a thickened ring or border, and marked with stria? parallel

with the smaller diameter. These striae, when highly magnified, prove

to be low ridges, which give to the end of a bothrium the appearance

of a coarse rasp. These stria 1 or ridges are not seen plainly unless the

* Qopelov = a tray.
x AaaioQ — bristly.
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botliria are reflexed. Xeek flattened, rather slender, increasing uni-

formly backwards and merging imperceptibly into the jointed body,

covered, sometimes sparsely, sometimes thickly, with very small,

straight, sharp, bristle-like spines. The body has at first an unbroken

outline, the square segments being indicated simply by fine, transverse

lines. Farther back the segments become elongated, with the corners

slightly rounded. Genital apertures marginal, opeuiug about the mid-

dle line.

The compound hooks of the head have three recurved prongs each,

the middle one slightly longer than the others, the inner one the short-

est. These prongs rise from a common horizontal part, which is itself

supported by a flattened or spatnlate process, which lies immediately

under the middle prong, is about the same length and parallel with it.

The following measurements were made from a mounted specimen:

Millimeters.

Length of strobile 40. 00

Length of head 0.52

Breadth of head 0.44

Breadth of neck 0. 12

Length of first segments, 2mm from head 0. 03

Breadth of first segments '. 0.01

Length of segments, 3mm from head 0. 20

Breadth of segments, 3mm from head 0. 42

Length of segment, 6mm from head 0.34

Breadth of segments, 6mm from head 0. 42

Length of posterior segments 2. 20

Breadth of posterior segments 0. 84

Length of hooks 0. 10

Length of bristly spines on neck or body 0. 01

A few specimens in the lot differed from the prevailing type in being

much more irregular in outline and having in general a more fragile,

structure. The neck is much distorted by contraction and much
broader than in the prevailing type; the first segments, on the con-

trary, are longer and more slender. The posterior segments are ellip-

tical, oblong, flatter, and more fragile in appearance.

In one specimen I found what seemed to be a transverse costa on the

face of a bothrium. I looked in vain for a similar characteristic in the

other specimens of the lot. If such costa'. could be proved to be char-

acteristic of this worm it would indicate a very close relationship with

Calliohothrium.

. In some the bristly spines were found on the neck and not on the

body, in others sparsely on the body and not on the neck, in others

thickly on both neck and bod}'. They are, without doubt, the remnant

of a bristly outer covering of the body, which is characteristic of the

young and larval conditions of this genus.

The genus CylindropJiorus is a provisional one made by Diesing to in-

clude a single species which is not well known. He, however, includes it

among those Tetrabothrice, which are characterized by having no auxil-

iary acetabula on the bothria. The presence of a well-defined auxiliary
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acetabulum in this worm is therefore sufficient reason for not including

it in the genus Cylindrophorus. The almost invariable occurrence of

spines on the neck or body, or both, together with the shape of the

bothria and hooks, present so many points of resemblance to Wagener's
figures, from which Diesing created the generic name Cylindrophorus,

that I do not feel justified in adding a new generic term to the already

burdened nomenclature of Helminthology without at the same time

admitting Diesiug's Cylindrophorus in the probable synonymy of the

genus.

The ovaries occupy nearly the posterior fourth of the proglottis. The
vagina extends, from its origin in the ovaries, as a sinuous duct along

the median line of the proglottis until it reaches the middle point, where
it turns nearly at right angles and opens in front of and immediately

adjoining the penis. The latter organ is retracted and lies coiled up in

the angle of the vagina, but seems to be connected with a convoluted

mass, which is situated centrally in the proglottis. A median tube can

be traced from near the anterior end of the proglottis to the angle of

the vagina and seems to lie parallel with that duct for some distance.

Its union with the latter could not be made out. The greater part of

the interior of the proglottis is filled with irregular granular masses,

each of which is composed of several irregular or disk-shaped pieces,

which are rather loosely joined together.

In a specimen which had been subjected to double staining in green

and red analine colors, the ovaries in the base of the proglottis and
what appeared to be their continuation into a double row of coarse granu-

lar masses lying along each margin, had a strong affinity for the blue

staining. On the margins, outside of the coarse granular layer, a fine

granular layer, and outside of that a transparent, structureless, epi-

dermal layer, were differentiated. The vagina and anterio-median tube

were also slightly stained with the green. The interior compound gran-

ular masses, the penis, and the convoluted mass of tubes (vas deferens)

were unaffected by the green coloring matter. They were clearly differ-

entiated, though not deeply stained, by the red analine, nearly all the

red stain having disappeared when the specimen was washed in alcohol.

Habitat.—Dusky Shark (Carcharias obscurus), in spiral intestine.

August, 188 1, Wood's Holl, Mass.

Calliobothrium Yan Beneden.

CalUobothrium verticillatum Rudolphi.

[Plate IV, Figs. 1-8.]

Onclwbothrium verticillatum Rud., Diesing, Syst. Helm., i, GOG.

CalUobothrium verticillatum Van Beneden, Dies., Revis. d. Ceph. Ab. Par., p.

280-281. Van Beneden, inMem.Acad. Belgique,xxv, 138 and 192, tab.xii.

Bothriocephalus verticillatus Rud., Synops., 142 and -1S4. Leuckart, Zool.

Bruchst., i, 56, tab. ii, 41, fragm. Nitzsch., Ersch., and Grub., Encycl.,

xii, 99. Dnjardin, Hist. Nat. des Helminth., 621. Creplin, Troschel's

Arch., 1849, i, 73.



[25] ENTOZOA OF MARINE FISHES OF NEW ENGLAND. 477

Acanthobothrium verticillatum Van Beneden, Bullet. Acad. Belgique, xvi, ii, 79.

Onchobothrium (Calliobothrium) verticillatum Diesing, Sitzungsb. der Kais.

Akad., xiii (1854), 585. Molin, 1. c, xxx (1858), 135, xxxiii (1858), 292,

and xxxviii (1859), 10; Idem, Denkschr., xix, 239, tab. v, 3.

Tetrabothrium verticillatum Wagener, Nov. Act. Nat. Cur., xxiv, Suppl. 85,

tab. xxii, 274 aud 275.

Head continuous, with the subquadrangular body. Bothria four,

angular, subelliptical, unequally divided into three loculi by two trans-

verse ribs; each bothrium armed with four simple hooks, and provided,

in front of hooks, with a trilocular, auxiliary acetabulum, the loculi of

the latter arranged in a triangle. Hooks equal and arranged in pairs.

Body filiform anteriorly, increasing posteriorly ; anterior segments pro-

vided with four triangular, laciniate processes on the posterolateral

margin, followed by other segments bearing one, and still others bear-

ing two, additional flaps on each postero-lateral margin, subsequent

segments with two rounded flaps near posterior, nearly circular in out-

line; ultimate segments considerably elongated. Genital apertures

marginal. Length To" 1111 to 100mra .

.
Habitat.—Found at Wood's Holl, Mass., August, 1884, in spiral in-

testine of Smooth Dogfish (Mustelus canis).

In this species there is so much difference between segments occur-

ring in different parts of the strobile, that some additional notes are

necessary in order to make trustworthy identifications in cases where
only fragments are found. The head is so small that it may be easily

overlooked by the collector; moreover the anterior segments are so del-

icate that, as is often the case, they break and leave the head imbedded
in the mucous membrane of tbe intestines of their host. The anterior

portion of a living specimen, when isolated from its natural surround-

ings and placed in clear water, resembles a very delicate white hair.

It may therefore easily escape any but the most careful search. The
head itself is only about one-eighth as broad as the head of a common
pin, while the breadth of the segments immediately behind the head is

about the same as that of a human hair, and the thickness is only about
one-third the breadth. The first segments are nearly twice as long as

broad, flat and thin, somewhat distinctly four-angled, so that a cross-

section is rectangular. The segments are continued at the postero-lat-

eral corners into four triangular flaps, which are about one-fourth the

length of the segment proper. The posterior margins of the segments,
including the flaps, are thick, white, and opaque in life, while the bodies

of the segments are'translucent.

A few segments back from the head the middle of the postero-lateral

margin of the segment begins to rise, and soon assumes the form of a
third flap. In one specimen, which measured 63ram in length, this third

flap begins about the 3Sth segment. This character continues for sev-

eral joiuts until about the 70th segment, when the median flap becomes
bifid; at the 80th segment it has become decidedly two-notched, and at

the 120th it is divided into two lobes, so that in this part of the body
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the posterolateral edges of the segments are eacli distinctly four-lobed.

The two original flaps, those near the margins, continue, however, to be

a little longer and sharper-pointed than the two median ones. At the

150th segment the two middle flaps or lobes become indistinct, and are

represented only by gentle flexures of the posterior margin
; the notch

between them is at this point broad and shallow. From the 160th or

161th to the 192d segment the median notch deepens gradually, and

the secondary or median lobes disappear, leaving the postero-lateral

margin two-lobed, the inner margin of each lobe with a slightly waving

convex outline. The segments thus far are short and somewhat

crowded, the length, in the specimen measured, after mounting in

Canada balsam, uniformly about 0.14bm to 0.10mm . At the point where

the segments become two-lobed the margins become rounded, convex,

the segments lengthen to about 0.20mm . At the 200th segment the pro-

glottides are nearly circular in outline, globose in living specimens. At

this point the segments begin to lengthen abruptly. The average length

of the last four segments, with circular outline, being 0.64mm , while the

average length of the next four segments is 1.02mm . The last segment

the 212th in the specimen from which the above measurements were

taken, measured 1.90'" 1 " in length and 0.81""" in breadth.

The following measurements are intended to show the proportions at

different points on the strobile. They were made from mounted speci-

mens, and consequently may be a little less than they would be if taken

from living specimens:

Milimetera.

Length of speci men 00. 00

Breadth of head, in front 0.23

Length of bothria • 0.30

Breadth of bothria, front and middle 0. 10

Breadth ofbothria, posterior end - 0. 04

Spread of hoolcs, tip to tip 0. 16

Length of hooks 0. 14

Breadth of segments just back of head "- 0.076

Breadth of segments 1""" back of head 0.09

Length of segments without flaps '- - 0. 127

Length of segments including flaps 0. 159

Breadth of segments 2mm back of head 0. 16

Thickness °-

°

2

Length °- 14

Length, including flaps 0.16

Breadth of segments 11""" back of head 0. 30

Thickness
' °- 08

Thickness, including flaps 0-16

Breadth of segments 18mm back of head, four lobes 0. 46

Length • °- 16

Thickness °- 10

Breadth of segments 22""" back of head 0. 52

Breadth of segments 33mm back of head, two lobes .'. 0.66

Length, including flaps °. 16

Breadth of segments 45" 1 '" back of head, round segments 0. 78
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Millimeters.

Length 0.74

Length of posterior segments 1.90

Breadth of posterior segments 0. 84

In another specimen

:

Length of posterior segments '. 2. 20

Breadth of posterior segments 0. 78

Number of joints in onespeeimen about 342, the last 11 of which were

mature.

There was one prominent, transverse rib at about the posterior third

of each bothrium ; another, much less prominent, about the middle, at

the extremities of the iuner pair of recurved hooks, and two other

faint, transverse lines, parallel with the ribs and apparently homolo-

gous with them, between this and the base of the hooks. The trilocu-

lar auxiliary acetabula showed but faintly in«most of the specimens.

There is considerable difference between the anterior segments of the

specimens examined and those figured byVan Beueden (Vers Cesto'ides,

tab. xii). In Van Benedeu's figures the anterior segments are repre-

sented as beiug several times as long as broad, and with the flaps rudi-

mentary and rounded. The sketches of the head and anterior segments

(Figs. 1, 2) were made from a mounted specimen. The proportions are

identical with those of the living specimens, as is proved by comparing

these sketches with some memorandum sketches made at the time of

collecting. Amoug all the specimens, eight or ten in all, not one was

noticed in which the segments differed materially from those repre-

sented in the figures. In Wagener's figures (Entwick. d. Cestoden,

tab. xxii, fig. 274) the proportions of the anterior segments are about

the same as I have found them. The transverse costal of the bothria

do not agree exactly with the figures of Van Beneden and Wagener, but

the differences are so slight, that I have no hesitation in pronouncing

the specimens which I have examined identical with those figured by
Van Beneden and Wagener.

Family DIBOTHRIORHYNCHID^E Bicsing.

Rhynchobothrium Budolphi.

Tcenice spec. Fabricins.

Bothriocepliali (Rhynchobothrii) and Tetrarhynchi spec. Rudolphi-

Botliriorhynchus Van Lidth.

Rhynchobothrium bisulcatum, sp. nov.

[Plate IV, Figs. 9-23.]

Head subcorneal, bluntly rounded in front. Bothria two, lateral,

separating slightly at posterior corners, coalescing in front, each di-

vided into two distinct lobes by a median sulcus, which extends from
the posterior border about one-fourth the length of the bothrium, where
it divides into two less distinct but clearly marked sulci, which diverge
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and inclose two sides of a triangular space. At the extreme anterior

end of each of these secondary sulci is situated one of the four probos-

cides. Each bothrium is broadly convex on the posterior border, with

often a slight einargination on the posterior edge of each lobe. Each
lobe is triangular, the posterior side being the posterior edge of the

bothrium, the outer side being the marginal edge of the bothrium, and

the inner side being bounded by the median sulcus and one of its

branches. The central portion or face of each lobe is sometimes de-

pressed, which gives rise to the appearance of a double furrow on each

side of the median triangular piece. Posterior edges of bothria thick

and fleshy, overlapping the neck. Neck tubular, conical, sometimes

slightly swollen back of the head, a little shorter than the bothria, the

posterior fourth prolonged into a collar, which incloses the anterior part

of the body and its articul&tion with the neck. Proboscides (trypanorynchi

Dies.) four, a little shorter than head, armed with numerous hooks

arranged in spirals, about eight visible in each spiral ; spirals about

0.02mm apart. Hooks recurved, pointed, broad at base in an antero-

posterior direction, very thin from side to side, those near the base of

the proboscis shorter-curved and blunter than the others. Proboscis

sheaths straight in front, but with a single short spiral curve at the

posterior end where they join the contractile bulbs, with one of which

each is connected. The four contractile bulbs, which lie side by side in

the neck, are about twice as long as broad and about one-half the

length of the neck. The distance between the point of articulation be-

tween the neck and the body and the posterior end of the contractile

bulbs is normally about one-third the length of the latter.

So far as examined the heads presented the same general outline,

with one exception. In the exceptional case noted there is a slight

constriction of the bothria where they overlap the neck, at the point

which marks the greatest diameter of the head in all the other speci-

mens. This imparts to the head a more rounded outline in front than

in the others, and a less diameter proportionally at the base of the

bothria.

The body, usually very much attenuated anteriorly, is unjointed for

a short distance back of the head. Fine transverse lines soon make
their appearance, and shortly afterwards the first segments are formed.

The latter are usually much broader than long, and rectangular in out-

line. Although they sometimes are lengthened with rounded corners,

so as to give to the series of segments a beaded appearance.

The mature proglottides are always squarish, or rectangular, some,

times longer than broad, sometimes broader than long. The male gen-

ital openings are marginal, irregularly alternate, always near the an-

terior edge of the proglottis. Female genital openings lateral, median

dehiscent, apparently not appearing until the proglottides are almost

ready to separate.

Length of strobiles with mature proglottides from 40mul to 230mni
.
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The following measurements of head and neck give proportions which

hold good for all

:

Dimensions.

Length of head
Breadth of head
Length of neck
Breadth of neck, anterior
Breadth of neck, posterior
Breadth of strobile back of neck

Marginal
view.

mm.
0.90
1.10
0.7C
0.72
0.40
0.28

Lateral
view.

mm.
1.04
1.04
0.70
0.7G
0.44
0.28

Millimeters.

Length of proboscis 0. 840

Breadth of proboscis, exclusive of projecting hooks 0. 043

Breadth of proboscis, inclusive of projecting hooks ..:. 0. 078

Length of anterior hooks 0. 023

Breadth of base of anterior hooks 0. 013

Length of hooks on base of proboscis 0.014

Breadth of base of hooks on base of proboscis 0. Oil

In the summer of 1884 I obtained two lots of these worms from the

alimentary tract of the Dusky Shark (Carcharias obscurus).

The first lot, containing approximately 200 individuals, was lodged

iu the pyloric portion of the stomach, where the worms were so massed

together as to make a swelling in the pylorus which was discernible

before opening.

These specimens were not studied closely while they were alive.

Upon examining them subsequently as alcoholic specimens, it was

found that there was a very considerable variation in the length of the

strobiles, and to some extent iu the proportions of the segments. In

the foregoing description I have enumerated those characters which

belong to all ; but inasmuch as there are some more or less clearly

marked groups among them I shall add some further observations. I

deem this of importance, for the reason that, if it were not for the

great number of intermediate forms which these two lots furnish, one

might be justified in making two, if not three, distinct species instead

of one. The second lot came from the pylorus and spiral intestine of

the same species of shark (C. obscurus).

Three groups wTere observed iu the first lot. These differ from each

other principally in the shape and proportions of the segments, the

distance from the head at which mature proglottides occur, and in the

total length of the strobile.

In the first group, Which, for" the sake of clearness, I shall name var. a

(Plate IV, Figs. 9-12), the mature proglottides are flat and thin, square,

or the posterior ones a little broader than long. When there are but

few mature proglottides they increase iu breadth rather abruptly, so

that the strobile has a somewhat club-shaped or linear-obovate out-

line.

S. Mis. 90 31
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Generative organs : male not conspicuous, smooth, marginal, near

anterior edge of proglottis as in all; female lateral, median, dehiscent,

in mature proglottides easily recognized as a clear central spot ; length

of strobile as short as 3Gmm ; average, perhaps, about 45mm , although it

seems to graduate into var. ft, which is much longer. In one specimen

measuring 4Smm , the last twelve proglottides were mature and had an

average length of lmm .

Measurements of a specimen, var. a, made from a mounted specimen,

and hence probably a little distorted :

Millimeters.

Length of strobile 36.00

Length of bothria 0. 80

Breadth of head 0.90

Length of neck 0. 70

Breadth of neck in front 0.G0

Breadth of neck, posterior end 0. 36

Length of proboscis 0.70

Length of proboscis sheath 0. 76

Length of contractile bulb 0. 32

Breadth of contractile bulb 0. 14

Length of posterior proglottis 0. 80

Breadth of posterior proglottis 1.30

The second group I shall also, for convenience, designate as a variety,

calling it var. ft (Plate IV, Figs. 17-20). The strobile, like that of var.

<*, is flat and thin, but is much longer. The mature proglottides do not

make their appearance until 100mm , or even 200mm ,
back of tbe head.

The first segments are short and broad; the succeeding segments in-

crease in length until they become longer than broad. The median and

postero-median segments are frequently rounded at the corners, giving

to the strobile a beaded appearance. This character is usually present

in those segments which immediately precede the mature proglottides.

Usually about three longitudinal strise can be traced on the median seg-

ments (Figs. 18-19). The posterior segments are rectangular, longer

than broad. The following measurements were made on a mounted

specimen, var. ft.
Millimeters.

Length of strobile 230.00

Length of head 0.76

Breadth of head 0.94

Length of neck 0. 70

Breadth of neck in front 0. 70

Breadth ofneck, posterior end 0. 40

Length of proboscis 0. 60

Length of proboscis sheath ,- 0. 64

Length of contractile bulb . 0. 36

Breadth of contractile bulb 0.16

Breadth of strobile back of neck 0. 26

Leugth of posterior proglottis 1. 54

Breadth of posterior proglottis 1.20

A third group, which comprises individuals that have certain charac-

teristics separating them from the two preceding groups, I have distin-
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guished as var. y (Plate IV, Figs. 13-1G). These are all immature stro-

biles, but are much longer than var. a, and in some cases as long* as

var. /?. The strobile is much thicker and rather wider than those of

varieties ex and (3. The posterior segments, although not mature in

any of the specimens, have a conspicuous male generative organ. The

female generative opening is represented by a lateral, median, slightly

raised papilliform eminence. Length about 100mm ; average length

of last 30 segments ().6
mm

. The posterior segments are 2£ to 3 times as

broad as long.

Measurements made from two mounted specimens.

Dimensions. No. 1. No. 2

Length of strobile
Length of bead
Breadth of head
Length of neck*
Breadth of neck in front
Hreadtli of neck, posterior end .

.

Length of proboscis
Length of proboscis sheath
Length of contractile bulb
Breadth of contractile bull)

Breadth of strobile back of neck .

Length of posterior segment
Breadth of posterior segment

mm.
92. 00
1.10
1.18
1. 00
0. so

0.44
0.70
0.00
0.40
0.16
0.30
0. 50

1.60

mm.
82. 00
0.70
0. 80
0.60
0.54
0.40
0.70
0.70
0. 30
0.10
0.30
0.40
1.30

* In all measurements of the neck the distance from the postero-lateral or postero-marginal edge of
the bothria to the posterior edge of the collar is the one given.

In the second lot containing about fifty specimens, the strobiles are

not so mature as those of the first lot. The three varieties noted in the

first lot arc not so distinctly marked off. There are, however, two dis-

tinct kinds in this lot, which may possibly be due to the effect of the

preservatives, but which are sufficiently noteworthy to be mentioned

here. In the first the lobes of the bothria are smooth and bounded by
regular curved lines as in the first lot, but with the centers of the faces

of the lobes slightly hollowed out or depressed, so as to produce the

effect of a raised border, and double furrows on the lateral face of the

bothriuin.

In the second the bothria are irregularly furrowed or wrinkled. The
bothria are shorter than the neck. The neck is also wrinkled. These

differences, although sufficient^ marked to attract attention, do not

occasion much perplexity where one remembers the wonderful powers

of contractility possessed by the Gestoidea. They might, however, lead

to confusion of species in cases where only a few specimens are at hand.

In describing new species of the Gestoidea, I am satisfied that, where

it is possible, a great many specimens should be examined before final

conclusions are reached. If this rule had been adopted by former

workers in this field of Systematic Zoology the older literature of Hel-

minthology would not be in its present state of confusion.

Attachment to the host.—Those found in the pylorus were not firmly

attached, but would release their hold when the point of a scalpel was
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applied to their heads. This was characteristic of those of the first lot.

With those found in the spiral valve, however, the case was quite

different. In it these parasites were found to be firmly attached to the

wall of the intestine. Many of them had tunneled holes in the mucous
and submucous coats. In some cases these tunnels cut through the

muscular coats of the intestine and opened into the interior body cavity.

In some instances several heads were found occupying the same cavity.

One of these pockets was 6.5mm deep. In it were imbedded three heads

belonging to three strobiles 20mm , 32mm , and 55mm long, respectively.

The heads were so tightly fastened in their fleshy cavern that they had
to be cut out before they could be removed. A peculiarity of the in-

dividuals of this second lot is a tendency to contract the anterior seg-

ments, so that instead of being attenuated as in most of those of the

first lot, the anterior segments are at first nearly as broad as the neck,

and immediately widen until they are as broad or even broader than

the head. This gives the worm the appearance of being constricted

just back of the head. This habit of tunneling into the flesh of its host

must make this parasite a very unpleasant guest. Usually in the case

of those Cestoidea which infest the alimentary canal of their host, their

presence cannot give rise to much pain, unless they are present in

numbers sufficient to occasion obstruction. But with this worm it is

quite otherwise. Wherever tunnels in the walls of the intestine caused

by this worm were observed, it was noticed that there was much irrita-

tion of the mucous membrane. Not only was the mucous coat highly

inflamed, but the inflammation often extended into the submucous and

muscular coats. The whole interior of the spiral valve was blotched

with angry-looking sores. If this is at all common, then we find in

this worm an enemy of the Dusky Shark, small but not insignificant.

It is certainly encouraging to find in nature, in the too small army of

enemies which are arrayed in warfare against the Selachians, these

humble sappers and miners lending their aid towards keepiug down the

numbers of these Ishmaelites of the sea.

Abnormal forms.—In the second lot a few monstrosities were ob-

served, two of which are figured (Plate IV, Figs. 21 and 22). The

iirst example, Fig. 22, is a strobile 13mIU in length, which, at about 2inm

from the posterior end, gives off from the x^ostero-margiual edge a sec-

ondary strobile, in which there aro about four joints faintly marked.

The dimensions of the segment which sends off this budding part are:

Length, 0.1mm ; breadth, 0.72mm ; of the succeeding segment, length,

().l
mm

; breadth, 0.62mm ;
of the budding portion, length, 1.08" 1 " 1

; breadth,

0.0Gmn\ The second example, Fig. 21, is a fragment; length of strobile

not known. The segments have the beginnings of the male genital

organs. A secondary strobile is given off from the margin of the pri-

mary strobile in a somewhat different manner from the one just de-

scribed. A tendency towards a marginal thickening can be seen on the

third segment in front of the one from which the secondary strobile

becomes free. In the succeeding segments this marginal thickening,
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or rather widening, is more pronounced, and there is the beginning of an

independent alar margin. On the next segment the alary margin is one-

fourth the breadth of the segment itself, and from it springs the second-

ary series of segments. The breadth of the three segments mentioned

is 0.82mm, 0.86mm , 0.90mm , respectively, or of the latter, exclusive of the

alary, margin, 0.72mm . The breadth of the succeeding segment is 0.72mm .

The length of each of these segments is 0.26mm . Length of secondary

strobile, 2.46mm ; number of segments, 21; breadth, 0.20mm to 0.24mm
;

average length, 0.12mm .

Ecersion and inversion of proboscis.—The proboscides do not play

backwards and forwards in their sheaths like a piston-rod in its barrel,

but each folds in upon itself from the outer extremity like the finger of

a glove. When a proboscis is fully extended it has the appearance of

a slender, solid cylinder, covered with recurved hooks. If, however,

one which is not fully extended be examined, it will be found to be

folded in upon itself from the outer end. As the hooks point backwards

when the proboscis is extended, it can be easily seen that it is impossi-

ble to retract that organ by pulling it in bodily. When the proboscis

is entirely retracted it forms a hollow tube, whose outer covering is the

inside wall of the extended proboscis, and whose inner coat carries the

hooks which now point forward. The whole tube lies in the proboscis

sheath.

The manner of everting and inverting the proboscis seems to be iden-

tical in all the Trypaiiorhynchi, both in the mature and later larval

stages. The contractile bulbs and proboscis sheaths contain a trans-

parent liquid, in which float a few granules. The contractile bulbs act

on the contained fluid exactly as the bulb of a syringe. The thick walls

of the bulbs are composed of diagonal, interlacing fibers, whose con-

traction compresses the bulb and forces the fluid out into the proboscis

sheath. The result of this action is to make the proboscis begin to

unroll from the anterior end of the sheath. This will continue as long

as the walls of the contractile bulbs continue to exert pressure on the

fluid contents, or until the proboscis is entirely everted. When the

proboscis is fully extended the granular liquid can be seen filling the

interior of both proboscis sheath and proboscis. To the interior of the

proboscis, at the anterior end, is attached a tubular cord of very con-

tractile tissue, which lies in the hollow of the proboscis, extends back
through the sheath, and is inserted at one side on the inner wall of the con-

tractile bulb. The proboscis is inverted by the contraction of this cord.

When the proboscis is inverted this cord lies in kinks and irregular coils

in the contractile bulb and posterior end of the sheath. This move-
ment is made rather quickly by the living worm. Upon removing some
Specimens from the pylorus of a Dusky Shark, it was noticed that when
the heads were touched by the point of a scalpel or needle, even when
the head was partly imbedded in the mucous membrane, the probos-

cides would be suddenly retracted and the worm detached.
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Larval state.—Great numbers of encysted Rhynchobothria were found,

mostly in capsules, between the mucous and submucous coats of the

stomach of the Squeteague {Gynoscion regale) and the Bluefish (Poma-
tomus saltatrix), which appear to be the young form of this species.

The proboscides and their hooks agree. The bothria and their lobes seem
to be identical. The sequence from these fishes to the Dusky Shark
is a natural one, and in the absence of any evidence to the contrary it

may be fairly assumed that they are the encysted larva3 of R. bisulcatum.

It is the purpose of the author to publish figures and a fuller descrip-

tion of these in a subsequent paper.

Habitat.—Strobile: Dusky Shark (Carcharias obscurus); pylorus and
iutestiue; very abundant.

Scolex encysted: Squeteague (Cynoscion regule), Bluefish (Pomatomus

saltatrix)', submucous coat of stomach and peritoneum; very abundant.

Wood's Holl, Mass., August.

This worm resembles R. paleaceum Rudolphi and Van Beueden.

(Dies., Revis. d. Ceph. Ab. Par., p. 294.)

Tetrarhynchus Ungualis Van Beneden (Les Vers Cestoides, p. 151, tab.

xvii, 4, G-9). It presents many differences from Van Beneden's figures

and descriptions, however, among which may be mentioned here, as of

most importance, the number and form of the hooks, the articulation of

the neck with the body, and the position of the male genital openings.

Van Beueden represents the latter in R. paleaceum as always opening

at the posterior third of the segments. In all of the different forms of R-

bisulcatum they open uniformly near or in front of the anterior third.

Rhynchobothrium tenuicolle Budolphi.

[Plate V, Figs. 17,18.]

Tetrarhynchus tcnuicoUi* Rud., Synops., 130 and 451. Creplin, Erscb. and

Grub. Encycl., xsxli, 295, note 34, and Ericbson's Arcb., 1846, 149. Du-
jardiu, Hist. Nat. des Helmintb., 551.

rihyHchobothrium tenuicolleDiesmgi Sitzungsb., xiii, 1854,595; aud Revis. der

Cepb. Ab. Par., 299.

Tetrarhynchus coroUatua Siebold, Zeitscb. fiir Wissenscb. Zool., ii, 241 (in part).

The characters given for this species by Diesing are the following:

Dead with suborbiculate lateral bothria, converging at the apex aud

with an. elevated border; neck very long, subcylindrical, slender, rounded

at the base ; segments of the body bacilliform, ultimate ones contracted,

easily falling off. Length of head and neck, 5.3mm to G.5mi" ; length of

body, 15mm to 17min ; breadth, 0.56mm .

The proboscides for the larval condition are described as filiform, very

slender, and armed with a long series of ternately verticillate and re-

curved hooks.

The published descriptions of this species are meager and unaccom-

panied with figures. It is with some hesitation, therefore, that I refer

a few Rhynchobothria from the spiral valve of the Smooth Dogfish (Mus-

telus canis) to this species*
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The bead of the living worm is very variable in shape. The bothria

are lateral and are united at the apex by their margins ; usually broader

than long, slightly emarginate on the posterior edge, with a raised and
thickened border. The neck is long, cylindrical, the narrowest part

about half way between the head and the contractile bulbs. There is

a constriction immediately behind the contractile bulbs, back of which

the neck swells into a nearly globular base. This rounded basal part

of the neck is sharply marked off from the body by a short, narrow
constriction. The body is without segments or transverse markings of

any kind for a distance equal to as much as six times the length of the

head and neck. . Strite then begin, which outline squarish segments.

The first segments are a little longer than broad; subsequently they

become much longer than broad, crowded with ova, and with the geni-

tal apertures marginal. The four proboscis sheaths are long and
thrown into spirals, the. coils of the spirals being dense or loose, as the

neck is contracted or not. The proboscides when everted are seen to be

very long and slender. They are closely beset with small hooks, which,

when highly magnified; are seen to be of several distinct shapes. The
prevailing shape of those near the end of the proboscis is slender, taper-

ing, somewhat irregular in outline, with an abruptly recurved short

point. Others have the same length, but differ in being broader, and
in having a curved, convex outline on the posterior edge. Others have
the same outline, but are very short. Others are slender, curved slightly

and pointed, but are without the abruptly recurved point. Some are

straight, others nearly straight, but bent slightly about the middle.

The hooks on the proboscides, moreover, are arranged in distinct series

of ternate groups. This arrangement could be plainly distinguished in

some places, while in others it was but faintly indicated, and, owing to

the extreme smallness of the hooks and their peculiar shape, it was im-

possible, from the specimens at my disposal, to determine the exact

number of series, or whether, indeed, all the hooks were arranged in

these ternate groups or not. Where most distinct there seem to be
four series of ternate hooks. The longer hooks stand nearly at right

angles to the axis of the proboscis, and are equal in length to about
one-third of the diameter of the proboscis.

The following measurements are from an alcoholic specimen :

Millimeters.

Length of strobile 31. 00

Length of bothria 0. 42

Breadth of bothria 0. 34

Length of head and neck 2. 00

Length of proboscis sheath 1. 40

Length of contractile bulbs 0. 29

Breadth of contractile bulbs 0. 10

Breadth of neck near head (lateral) i 0. 24

Breadth of neck near middle (lateral) 0. 20

Breadth of neck in front of basal bulb . 0. 34
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Millimeters.

Breadth of basal bulb of neck 0.39

Breadth of constriction between neck and body 0.20

Breadth of body just behind basal bulb of neck 0.28

Breadth of body 7.4mm from neck 0.28

Distance from neck to first striae 11.20

Distance from neck to first segment 14. 60

Length of first segments indicated by strise 0. 40

Breadth of first segments indicated by striaj 0. 44

Length of first distinct segments '. 0.94

Breadth of first distinct segments 0. 44

Length of last segments 3. 00

Breadth of last segments 0. 80

Breadth of proboscis 0. 33

Length of hooks 0.0075

Length of longest hooks 0. 009

These worms are actively locornotile while liviug. The two bothria

act as sucking disks and change their shape continuously. As the head
progresses the anterior ends of the proboscis sheaths separate slightly,

when the soft tissue which forms the anterior end of the head is then

drawn in so as to give to the front of the head the shape. of a hollow

cup; the anterior ends of the sheaths then approach each other and
the hollow cup disappears, the tissue which forms it being thrust out

into a short, blunt eminence (myzorhynchus).

Habitat.—Smooth Dogfish (Mustelus ca?iis), in spiral intestine. Wood's
Holl, Mass., August, 1884.

Family TETBACOTYLExE Biesing.

Taenia Linn.

Taenia dilatata, sp. nov.

[Plate V, Figs. 14-16.]

Head small, truncate, or, in living specimens, slightly prominent in

front. Acetabula nearly circular, directed a little forwards. Neck
rugose, very long, very contractile and dilatable, narrow in front,

tapering toward the head; a short distance back of the head expand-

ing into a number of irregular, transparent, dilated folds, which border

both sides of an opaque central portion, in which two longitudinal

canals are faintly outlined. First segments about three times as broad

as long ; median segments square, or broader than long ; ultimate seg-

ments nearly square, sometimes broader than long, sometimes longer

than broad. Genital apertures marginal, opening a very little in front

of the middle.

A single specimen of this species of Taenia was obtained from the in-

testine of the Common Eel (Anguilla vulgaris) August 2(5, 1885. The
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length of the specimen, when stretched out by fastening one end with a

needle to the bottom of the dissecting dish and removing all kinks and
curves with a fine brush, was 170mm . The length of the same speci-

men, after having been preserved in alcohol, is less than 90mm . The
specimen when first obtained and placed in sea-water was quite active.

The body was constantly throwing itself into sinuous curves, while the

head and neck were jerked from side to side with a moderately rapid

motion. In addition to these movements the neck and anterior por-

tions of the body constantly changed their shape by the inflation or

dilatation of the investing membranes into wide transparent folds, con-

stricted at irregular intervals by narrow transverse bands. The neck,

meanwhile, was alternately stretched out and contracted like the body
of a Nemertean. The anterior end of the head protruded into a pro-

boscis-like papilla. The breadth of the head itself varied from 0.17mm

to 0.35mm .

In the alcoholic specimen the dilatable folds of the neck are much
contracted and broken. They lie in rough, ragged frills along each side

of the dark central part of the strobile. The head is truncate or blunt

in front. The neck immediately behind the sucking-disks is almost as

wide as the head, flat, thin, and little, if at all, tapering.

The following measurements were made on the living specimen. The
head and neck changed their position and shape so rapidly that it was
with the greatest difficulty that trustworthy measurements could be

made :

Millimeters.

Breadth of head 0. 28
Diameter of acetabula 0. 12

Diameter of neck, narrowest part 0. 20
Distance of first segments from bead 17. 00

Length of fourth segment from end of strobile 1. 30
Breadth of same, posterior end 1,50
Breadth of same, anterior end 1.00
Length of posterior segment 0.90
Breadth of same, posterior end 0. 60

Breadth of same, anterior end 1. 25

Habitat.—Common Eel (Anguilla vulgaris); intestine; Wood's Holl,

Mass., August 2G, 1885; one specimen.

Von Linstow (Compend. der Helminth., 1878) records but two Tocniaz

from the Common Eel, T. macrocephala Crepliu and T. hemisph erica Mo-
lin. T. dilatata is very different from the former. Diesing (Revis. der
Ceph., Ab. Cycl., p. 378) mentions the latter, but gives no enumeration of

characters. I do not have access to Molin's paper, and cannot, there-

fore, say whether T. dilatata is identical with his species or not. The
peculiar inflated character of the neck suggests T. ambigua Dujardin,

but the difference in size between the adult specimens is alone sufficient

to render their union in the same species impossible.
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Order ACANTHOCEPHALA Rudolphi.

Echinorhynchus Zoega.

EchinorhynclMS agilis Rudolphi.

[Plate V, Figs. 1-6.]

E. agilis Rudolphi, Synopsis, 67 and 316. Westrumb, Acanthoceph., 17, tab.

i, 1. Breraser, Icon. Helminth., tab. vi, 9-10. Dujardiu, Hist. Nat. des

Helminth., 535. Diesing, Syst. Helminth., ii, 35, and Revis. der Rhyngod.,

746. Molin, in Sitzungsb. d. Kais. Akad. d. Wissensch., xxs, 142.

Color white. Proboscis clavate, very short, nearly globose, armed

with three, sometimes apparently only two, series of hooks, about six

in each series. Hooks in front row three or four times as long as those

in second and third rows, each with a long, flat basal support. Front

hooks sharply recurved, with recurved part long, pointed, and often

slightly concave on tbe outer edge. Remaining hooks very small, slen-

der, slightly bent, sometimes standing out nearly at right angles to the

axis of the proboscis, when the latter is exserted. Anterior part of the

body slightly contracted and capable of introversion along with the

proboscis, thus forming a short, transversely plicate neck. Body arcu-

ate, club-shaped, cylindrical, transversely rugose, widest a little in

front of the anterior third, narrowing rapidly in front and diminishing

uniformly but very gradually to the posterior end, which is truncate.

Proboscis sheath rather short, manubriform ;
proboscis and sheath often

found retracted by an invagination of the anterior body wall. Lemnisci

usually long, slender, attenuate posteriorly, longer proportionally in

male than in female. Testes threelobed, followed by an oval opaque

mass. Male genitalia posteriorly continued into a cup-shaped copu-

latory organ, which is capable of eversion and inversion.

Females 9XCW to 12mm in length ;
males 4.6Ilim to G.44mm .

When subjected to the action of the compressor a series of oval and

circular cavities becomes visible in the inner coat of the body wall.

These are evidently the channels of the vascular system seen in section.

At intervals, however, there are large circular spaces in this vascular

layer clearly defined by a circular thickened ring of connective tissue.

These become so much enlarged in some as to be visible with a com-

paratively low magnifying power, and give rise to small mammillary

elevations in the superficial layer of the body wall. These are evidently

the "pores" or "orbicular disks" given as specific characters of JEJ. tu-

berosus (Dujardin, Nat. Hist. Helminth., p. 538). They are described as

usually numbering five or six on the convex side and a single one on

the concave side. In the specimens which I have examined there does

not appear to be either this regularity or proportion in their arrange-

ment, e. </., one specimen had four on the concave side and two on the
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convex. In others they could not all be made out definitely, but enough
could be made out to show that they were irregularly placed.

Habitat.—Common Eel
(
Anguilla vulgaris) ; intestine; 12 specimens,

S and 2; September 2, 1885. Dusky Shark (Carcharias obscurus); 1

specimen, S ; August, 1884." Wood's Holl, Mass,

Of the following specimens of which measurements were made, No.
1 is a female, Nos. 2 and 3 are males. No. 3 is the specimen obtained
from the spiral intestine of C. obscurus :

Dimensions.

Length of specimen
Length of proboscis
Breadth of proboscis, apex
Breadth of proboscis, base
Length of proboscis sheath
Breadth of proboscis sheath . .

.

Length of lemnisci
Breadth of body, anterior
Breadth of body, greatest
Breadth of body, posterior end.

No. 1, $

mm.
9.50
0.17
0.17
0.15
0.46

1.50

No. 2, d

mm.
6.44
0.105
0.14
0.12

No. 3, d

mm.
4.60
0.16
0.162
0.132
0.30
0.12
1.40
0.19
0.50
0. 16

Millimeters.

Length of nooks in front row S 9" 9?^

Length of hooks in second row 0. 023

Length of recurved part of front hooks 0. 061

Length of ova 0. 035

Breadth of ova 0. 017

Length of ovarian masses much greater than ova, circular and oval, with diame-

ters as much as 0.1""", others as low as 0.04mm .

I confess no small degree of perplexity in identifying this species as

E. agilis. The arrangement and character of tbe hooks of the pro-

boscis ally it closely with this species and a little less closely with E.

claviceps Zeder. Tbe lemnisci are not so long in proportion to the

length of the animal as in either of the above-named species. This is

about the only character that hints at a probable specific difference

which is sufficient to justify the separation of the specimens under con-

sideration from either of the above species. The presence or absence

of the so-called neck is rather a doubtful feature at best.

While there are no distinctive characters which seem to my mind to

be important enough to justify the erection of a new species, tliere are

certainly strong reasons afforded for uniting E. claviceps and E. tu-

berosus, which is, indeed, proposed by Dujardin (op. cit., p. 538) and
accepted by Diesing, who does not mention E. claviceps in liis revision,

and including both under E. agilis Rudolphi.

In the absence of figures of these species I must content myself at

present with referring these specimens to E. agilis.

With regard to the single specimen fouud in the spiral valve of Car-

charias obscurus, it may be well to observe that its presence there may
be accounted for by supposing it to have been introduced in the adult
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condition along with some more visual host which had been eaten by the

shark a short time before the latter was examined. However interest-

ing this supposition may be, it is hardly necessary, as there is no rea-

son why C. obsourus should not be a proper host of E. agilis.

Echinorhynchus acus Budolphi.

[Plate V, Figs. 7-13.]

Rudolphi, Wiedmann's Arehiv., ii, 2, 51 ; Entoz. Hist., ii, 279 ; Synops., 71 and 324.

Zeder, Naturg., 150. Westrumb, Acauthoceph., 24. Siebold, in Burdacb's Physiol., 2,

Aufl., ii, 196(ovula4). Drummond, Cbarlswortb's Mag. of Nat. Hist., ii, 516. Belling-

bam, in Annals of Nat. Hist., xiii, 25G. Dnjardin, Hist. Nat. des Helminth., 540.

Crepiin, Nov. Obs., 43, and in Ersch. and Grub. Encyclop., xxxii, 284. Leidy, in

Proceed. Acad. Phila., viii, 43. Van Beneden, Mem. Vers. Intest., 279-287 (develop-

ment).

For detailed synonymy and habitats, see Diesing, Syst. Helm., ii, 39-40, and Revis,

d. Rhyngodeen, 747.

Proboscis linear with about twenty series of hooks ; neck none ; body

long, greatest width a short distance back of proboscis, subattenuate

posteriorly, bluntly rounded at posterior end. Length 27 to 81 ,um (Du-

jardin), breadth 2mm ; males half as long as females ; color usually white.

"The color is very various but generally white wheu distended,

though frequently accompanied at the same time by a tinge of orange,

pink, or cinereous. Sometimes the whole animal is reddish orange

(especially the male), and sometimes the whole is ivory white with a

solitary minute crimson dot here and there" (Drummond).

Some specimens flat, thin, with regular outline, others cylindrical with

irregular transverse rugae. All the specimens noted by me were white

or faintly tinged with yellow.

The following measurements were made on alcoholic specimens :

Dimensions.

Length of specimen
Length of proboscis
Breadth of proboscis
Length of proboscis sheath
Breadth of proboscis sheath
Breadth of body, anterior

Breadth of body, antero-median
Breadth of body, near posterior end

No. 1, ? No. 2, ? No. 3, cf

mm.
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Length of hooks, 0.0G4mm ; breadth of same at base, 0.02mm .

The proboscis, when fully extended, stands a little obliquely to the

axis of the body. In all the specimens that I have seen the proboscis

was either wholly extended or partly withdrawn bodily. In no case

was the proboscis inverted. These worms are able not only to with-

draw and to protrude the proboscis as a whole, but also to invert and

evert it. When the proboscis is retracted in mass the walls of the body

at the base of the proboscis are invaginated by the action of retractor

muscles, which are attached to the base of the sheath and iuserted on

the median parietes of the body. When thus retracted the proboscis

lies as a rigid cylindrical rod inclosed in a pouch made by the invagi-

nated anterior end of the body (Fig. 12).

The protrusion of the proboscis seems to be effected by the propul-

sive force exerted by the fluid contents of the body cavity when forced

forward by muscular contraction of the body-wall. A retractor muscle,

or ligament, was traced from the interior of the proboscis sheath to the

apex of the proboscis. Inversion of the proboscis itself is effected by
this ligament, while eversion is produced by the action of the thick,

muscular walls of the sheath upon a granular fluid which it contains.

The hooks of the proboscis are arranged in quincunx order, thus giving

rise to rows parallel with the long axis of the proboscis, and also to

spiral rows. The body cavities of the females were crowded with myriads

of eggs. These were long-oval and each contained a fusiform embryo.

The outer covering of the ova is a delicate but rather thick, transpar-

ent membrane. Within this and immediately surrounding the embryo
is a thin but dense coat, which is much compressed at one end so as to

look like a loop, slightly compressed at the other. The embryo in

most of the ova had not developed sufficiently to indicate more than a

fusiform, granular mass lying within the dense hyaline inner coat of the

ovum.

The spherical ovarian masses were in different stages of progress,

some having simple granular contents, others having secondary masses
within them, while in others oblong bodies, apparently young embryos
or the beginnings of ova, could be distinctly seen.

Habitat.—Flat Fish (Pseudopleuronectes americarius), in intestine;

eight specimens. Wood's Holl, Mass., September, 1884.

Echinorhynchus sagittifer, sp. nov.

[Plate VI, Figa. 1-2.]

This worm was found in the peritoneum of several species of fish.

Although no adult specimens were fotiDd, the form of the immature
specimens is so different from that of any adult Acanthocephala with

which I am acquainted, and the structure and arrangement of the spines

are so remarkable, that I propose the name E. sagittifer for it. Of
course it is possible that it may subsequently be identified as the young
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of some form already described, as the spines of the body are probably

shed in the coarse of its further development.

The proboscis is clavate, bluntly rounded in front, increasing slightly

for a short distance back, and then narrowing gradually to the base,

thickly beset with recurved hooks, of which there are about twenty

series, counting from base to apex, and about fifteen visible in the long-

est spiral
;
proboscis eversible ; neck short, unarmed ; body always

curved, anteriorly armed with sagittate spiues, thus forming an armed
collar back of the neck, the spines of which are arranged in about eight

transverse rows, but placed a little irregularly. A short distance back

of this spiny collar is a transverse row of sagittate spines, which are

placed on the inner (ventral) part of the curve, and extend up each

side nearly to the outer (dorsal) edge. Following this row are about

twenty other rows of similar spines, similarly placed, except that none

of them contains as many spines, and hence is not as long as the first

row. The first eight or ten rows do not differ much in length nor in

the number of spines
;
posteriorly the rows become shorter and shorter

until the last, in which the spines are few and hard to distinguish.

The body increases in size for some distance back of the neck, attains

its greatest dimensions about the anterior third, and diminishes uni-

formly to the posterior end, which is in some slightly enlarged, ending

ing with a bluntly rounded point.

These worms were all found in the body cavity of their host, coiled

up and lodged in the serous coat of the intestine or stomach, or in the

mesentery. When found they usually had the proboscis inverted, but

everted it, in whole or in part, when immersed in alcohol or when placed

under the compressor. They were surrounded by a thin investing

membrane, which was of the nature of a cyst, while at the same time-

it appeared to belong to the worm. They were uniformly coiled in a

curved or lu nate shape, with the rows of spines on the concave side.

The body is much roughened by transverse wrinkles or creases, es-

pecially towards the posterior end.

The branching vascular system characteristic of this order is clearly

defined. If the plane in which the curved animal lies be called a dorso-

ventral one, then the principal vessels of the vascular system are lat-

eral.

The sexual characters were already plainly distinguishable. In one

specimen two oval masses suspended from the base of the proboscis

sheath were identified as the beginning testes. These were oval,

granular bodies, the first 1.16 mm back of the proboscis sheath, and the

second 0.34mm farther back; length of each 0.164"11"
; breadth 0.127imu .

They lay in the ribbon-like band or tube which in all the specimens

depended from the base of the sheath, and which doubtless represents

the suspensory ligament. Behind the anterior oval body lay a cluster

of spherical nucleated cells. The genitalia, in this specimen, ended in a

campanulate expansion, at the base of which a small pointed body was
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recognized, which was probably the spiculum. This enlargement of

the genital apparatus opened into a larger oval cavity in the extreme

posterior end of the body. This was evidently the male bursa, but

was still closed by the investing body-membrane.

In some specimens which had been stained and mounted in glycerine,

bodies which looked like the lemnisci were discovered. These were

paired organs, very long and slender, tapering gradually to near the

posterior end, which was bluntly rounded. Their attachment was at

the base of the proboscis sheath. In one specimen the attachment

was by a short ligament. The general appearance of these organs was

much like that of the lemnisci of E. agills, but their attachment at the

base of the sheath, instead of near the base of the proboscis, makes their

indentification as lemnisci doubtful.

In a series of thin longitudinal sections made from one of these worms
a cluster of spherical, granular masses was found lying just back of the

base of the proboscis sheath and apparently supported by the suspen-

sory ligament. These masses were each about 0.025mm in diameter,

and each contained a number of smaller cells. It is probable that these

represent the early stages of the ovarian masses peculiar to this order.

The proboscis sheath is thick-walled and made up of two layers, the

outer dense, about 0.03'nm thick; the inner loose in texture and 0.032mm

thick. From the base to about the middle of the sheath these layers

are close together; from that point to the base of the proboscis they

separate slightly, but unite again at the base of the proboscis. A re-

tractile ligament extends from the proboscis back through the neck,

where it divides into two branches, which continue to the base of the

sheath, where they are attached. The sheath, extends to the third or

fourth row of ventral spines.

An oblong granular mass was noted about the middle of the probos-

cis, seen in a thin section, and on its inner wall. A round granular

mass about 0.07mm in diameter was seen near the base of the neck in

one section. I could find no indication of a ganglion in the base of the

proboscis sheath.

Measurements of mounted sjiecimens.

Dimensions.
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The length of the larger hooks on the proboscis is about 0.0Smm ; of

the spines on the collar from 0.05mm to 0.06lnm ; of the spines in the ven-

tral rows from 0.0Gmm to 0.07mm .

In specimen No. 1, of which measurements are given above, the num-

ber of spines visible on side in the first ventral row was 24 ; the num-

ber visible on one side in the second to the twenty-first rows, respect-

ively : 1G, 13, 13, 16, 17, 13, 13, 12, 12, 10, 11, 12, 11, 9, 9, 9, 8, 7, 10, 6.

Habitat.—Common Flouuder (Paralichthijs dentatus), Squeteague (Cy-

noscion regale), Blnefish (Pomatomus saltatrix). In peritoneum and

mesentery. Wood's Holl, Mass., July and August, 1884-'85.

Echinorhynchus proteus Westrumb.

[Plate VI, Figs. 3-5.]

Dnjardin, Hist. Nat. des Helminth.,p. 529. Molin, in Sitzungsb. d. Kais. Akad. d.

Wissenscb., xxx, 143, and xxxiii, 295. Leidy, Proceed. Acad. Phila., v, 208, and viii,

48. Greef, Wiegmann's Arehiv, i, 361-375, tab. vi. Pagenstecber, Z. f. w. Z., xiii,

413, tab. xxiii-xxiv. Leuckart, Menscb. Paras., ii, 785-817. Molin, Deukscb. d. K.

Akad., xix, 272-3, tab. ix, fig. 2-3.

For detailed synonymy and babitats seeDiesing, Systema Hr.iniiath., ii, 51-53, and

Revis. der Rbyngo., 754.

Proboscis cylindrical or often subclavate, with about 6 to 8 longitudi-

nal series of recurved hooks visible on one side, 12 to 20 in each series.

Median and anterior hooks flat and thin, postero median and posterior,

slender. A thin-walled, spherical bull a immediately back of the pro-

boscis, followed by a long, slender, cylindrical neck. Body fusiform,

slightly swollen and rounded anteriorly, obtusely rounded posteriorly;

color varying from light lemon-yellow to orange. Length, 15mm to

— < > •

Measurements of a living specimen.
Millimeters.

Length of specimen 23. 00

^engtb of proboscis 0. 75

Diameter of bulla •: 1-75

Length of neck 4.50

Length of body 16-00

Diameter of body, anterior 2. 00

Diameter of body, posterior end 0. 77

Diameter of neck, median ' 0. 25

Diameter of proboscis, anterior 0. 17

Diameter of proboscis, median 0. 31

These parasites were found in great numbers attached to the inner

wall of the large intestine of the Striped Bass (Roccus lineatus). They

differ from most intestinal parasites in being highly colored. While

the prevailing color is orange of different shades, many were observed

which were a light lemon-yellow, and others intermediate between these

colors.
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The presence of these parasites in considerable numbers must be in-

jurious to the host, since they are always firmly attached and usually

cause much local inflammation. In many cases the proboscis was found
to have penetrated the walls of the intestine and to be protruding into

the body cavity. In most instances of this kind it was surrounded by

an abnormal secretion from the tissues of its host. This secretion is of

a dark-brown, cinnamon- brown, or amber color. In many cases the pro-

boscides were found to have become nuclei, around which were formed,

in concentric layers, calculi of this abnormal deposition. The whole is

further inclosed in a thickened cyst composed of two or three layers of

connective tissue over which is thrown a thin outer covering of perito-

neum. A cluster of these encysted calculi, lying in the peritoneum of

the large intestine of a specimen of Striped Bass {Roccus lincatus), is

shown in Fig. 5; one of the cysts opened, in Fig. 5a-, and a cross-sec-

tion of a calculus removed from its cyst in Fig. 5/>. The diameter of

one of the largest cysts was 18mm . In the calculus figured the diameter

is 15""". The color on the surface is, when the calculus is placed in al-

cohol, a beautiful rich golden-brown with a silky luster. The surface

is uneven, with little irregular rounded or mammillary eminences. The
nucleus is irregularly linear, Ik to 2mm in length. The inner layers are

thin, irregularly concentric and darker in color than the outer layers.

Outside of this central, dark portion is a lighter ring about 2|"!IU thick

and made up of a great many thin, concentric layers. This lighter por-

tiou is sharply marked off from the remaining outer part of the calculus,

separates from it easily, and can be removed from the half-calculus, as

one cupel can be taken out of a nest made up of graded sizes. The
outer ring is about 3mm thick, is a little darker than the middle ring,

but, like it, is made up of a number of thin, concentric layers. The layers

of the two outer rings are more regularly concentric than those of the

inner portion. The color of the cut part of the calculus is a little darker
than that of the surface, and the luster is waxy. A piece of one of
these secretions burned readily and left a small quantity of ash which
was composed largely of calcium carbonate. In one, from which the

alcohol had evaporated, crystals were noticed which had the general

habit and appearance of those of oxalate of urea.

Alcoholic specimens are uniformly white in color.

Habitat.—Striped Bass (Roccus Uneatus) ; large intestine ; Wood's
Holl, Mass., August and September, ISSI-'So,

S. Mis. 90 32
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List of Entozoa described in this paper, with their hosts.

Entozoa. Host.
Ml
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EXPLANATION OF PLATE I.

Fig. 1. Diboihrium manubriforme sp. nov. Adult strobile, natural size.

Fig. la. Median, segments of same, enlarged 3 diameters.

Fig. lb. The same, opposite side, showing genital openings, enlarged 3 diameters.

Fig. 2. Head aud anterior segments of young speeimen , enlarged 12 diameters.

Fig. 3. Posterior segments of adult, enlarged 10 diameters.

Fig. 4. Ova. a, ova with white opaque shell; b, ova with thin transparent shell,

enlarged 150 diameters.

Fig. 5. Diboihrium aluierCB sp. nov. Head and anterior segments, marginal view,

enlarged 4 diameters.

Fig. 6. Lateral view of same specimen, enlarged 4 diameters ; length of specimen

27""".

Fig. 7, Lateral view of head of another specimen, enlarged 4 diameters; bothria

contracted and concave.

Fig. 8. Posterior end of same specimen, enlarged 4 diameters; length of specimen

Fig. 9. EcheneibothHum variabileVan Beneden. Front view of head as seen in living

specimens, when the sucking disks are applied to the under surface of

the cover-glass, enlarged 36 diameters.

Fig. 10. Outline of median, irregular segments, enlarged 10 diameters.

FlG. 11. Outline of other segments farther back, showing position of genital aperture,

enlarged 10 diameters.

Fig. 12. One of the same, compressed, showing the genitalia, enlarged 20 diameters.

FlG. 13. Lateral view of head, alcoholic specimen, enlarged 20 diameters.

Figures 1,2, and 9 from life ; others from alcoholic and mounted specimens.

All figures made by Mrs. Edwiu Linton.
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EXPLANATION OF PLATE II.

Fig. 1. Phylloiothrium thysanocephalum sp. now Head and part of nock of adult, nat-

ural size, length of specimen 1 meter.

Fig. 2. Part of body of same, showing the beginning segments, enlarged 2 diam-

eters.

Fig. :'«. Segments near posterior end of adult, enlarged 2 diameters.

Fig. 4. Mature free proglottis, enlarged 2 diameters.

Fig. .
r
>. Mature free proglottis, flattened under compressor, enlarged 4 diameters.

Fig. 6. Posterior segments of a specimen measuring 290mm in length, enlarged ~'

diameters.

Fig. ?. Head and neck of young specimen, enlarged 1- diameters.

Fig. lit. Front view ofrostellum, enlarged 18 diameters.

Fig. 76. Side view of same, enlarged is diameters.

Fig. 8. Young specimen, natural size.

I'll .. '.I. Transverse sect ion through middle of head of a young specimen, length .

r
>Sm ' n

,

enlarged 9 diameters.

Fig. 10. Transverse section through anterior third of head of adult, enlarged 9 diam-

eters.

Fig. II. Transverse section through neck a short distance back cf head, adult, en-

larged 6 diameters.

Fig. 12. Transverse section through neck of young, near the head, enlarged 9 diam-

eters.

Fig. 13. Spongiobothrium varidbjXe gen. et sp. nov., outline of strobile with regular

slender segments, enlarged .
r
> diameters.

Fig. 14. Outline of another specimen with shorter and more irregular segments, en-

larged 6 diameters.

Fig. 1">. Side view of head, neck, and anterior segments, edges of hothria contracted,

enlarged 10 diameters.

Fig. 16. Front view of head of another specimen, with two hothria expanded, en-

larged 10 diameters.

Fig. 17. Three mature segments, enlarged ."> diameters.

Fig. IS. Median segment, enlarged 'JO diameters.

Fig. 10. Mature segment, enlarged 20 diameters.

Figures 3, 4, (>, 7, 8, anil 15 from life ; others from alcoholic and mounted specimens.

All figures made by Mrs. Edwin Linton.

502 [50]



Report U. S. F. C. 1886.—Linton. Entozoa.

k m

2.^==*

Plate II

2W

^X^

-.^y ...







"EXPLANATION OF PLATE III.

Fig. 1. Orygmaidbothrium angustum sp. nov., outline of strobile, enlarged 8 diam-

eters.

Fig. 2. Head and part of neck of same, enlarged 20 diameters.

Fig. 3. Posterior segment of same, enlarged 20 diameters.

Fig. 4. Crossobothrium laciniatum gen. et sp. nov., adult strobile, in fresli water,

natural size.

Fig. 5. Head and first segments of same specimen, enlarged 12 diameters.

Fig. 6. Head and first segments of a specimen after lying for a few minutes in fresli

water, enlarged 8 diameters.

Fig. 7. Posterior segments of same, enlarged G diameters.

Fig. 8. Posterior segments of another specimen, showing lateral openings for the

discharge of ova, enlarged G diameters.

Fig. 9. Head and first segments of adult, showing one position of bothria while in

motion. The bothrium in front view and the one opposite (not shown in

sketch) are thrust forward, enlarged 10 diameters.

Fig. 10. The same, with one bothrium flattened out and applied to the bottom of the

watch-glass, enlarged 10 diameters.

Fig. 11. The same with two bothria pushed forward, the ends extended aud curled

outward, enlarged 10 diameters.

Fig. 12. Free proglottis showing lateral opening for discharge of ova, enlarged G

diameters.

Fig. 13. Free proglottis before the ova are discharged, flattened under the com-

pressor, enlarged 10 diameters.

Fig. 14. Another after most of the ova have been discharged from the lateral open-

ing, also flattened under compressor, enlarged 10 diameters.

Fig. 15. Front view of head of specimen transferred from fresh water to alcohol, en

larged 10 diameters.

Fin. 1G. Transverse section through another specimen, enlarged 10 diameters.

Fig. 17. Young strobile before segments have made their appearance near the head.

The joints at the posterior end are pseudosegments ; flattened under com-
pressor, enlarged 12 diameters.

Fig. 18. Head and anterior part of a young specimen in fresh water, enlarged 12 dia-

meters.

Fig. 18a. Anterior segments of same, enlarged 12 diameters.

Fig. 18b. Posterior segments of same, enlarged 12 diameters.

Figures 9, 10, 11, 13, 14, and 17, from living specimens in sea-water ; figures 4, 5, G,

7, 8, 18, 18a, and 18/>, from living specimens in fresh water; others from alcoholic and
mounted specimens.

All figures made by Mrs. Edwin Linton.
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EXPLANATION OF PLATE IV.

Fig. 1. Calliobothriumverticillatum Rudolpki. Head and first segments turned so that

both a marginal and a lateral view may bo obtained, enlarged 20 diameters.

Fig. 2. Transition segments near head, showing the formation of secondary lateral

flaps, enlarged 20 diameters.

Fig. 3. Segments farther back, showing transition from three lacinise to four, en-

larged 20 diameters.

Fig. 4. Segments still farther back. The two median laciniae have become of equal

length and nearly as long as the primary flaps ;
enlarged 20 diameters.

Fig. f>. Segments still farther towards posterior end, showing incipient obliteration

of the two median lateral laciniae, enlarged 20 diameters.

Fig. 6. Segments approaching posterior end, showing further modification of poste-

rior margin, enlarged 20 diameters.

Fig. 7. Segments near posterior end of strobile, enlarged 20 diameters.

Fig. 8. Posterior mature segment, enlarged 20 diameters.

Fig. 9. Bhynchobothrium bisulcatum sp. nov. Head and neck, lateral view, var. a (see

description), enlarged 15 diameters.

Fig. 10. Anterior segments of same specimen, enlarged 9 diameters.

Fig. 11. Antero-median segments of same, enlarged 9 diameters.

Fig. 12. Posterior segments of same ; length of strobile 48"1,n
; enlarged 9 diameters.

Fig. 13. Head and neck, marginal view, var. y (see description) ; length of* strobile

92mm ; enlarged 15 diameters.

Fig. 14. Antero-median segments of same, enlarged 9 diameters.

Fig. 15. Median segments of same, enlarged 9 diameters.

Fig. 16. Posterior segments of same, enlarged 9 diameters.

Fi<;. 17 Anterior segments of 'another specimen, var. j3 (see description) ; length of

strobile 230m,n
; enlarged 9 diameters.

Fig. 18. Median segments of same, enlarged 9 diameters.

Fig. 19. Postero-median segments of same, enlarged 9 diameters.

Fig. 20. Outline of posterior segments of same, enlarged 9 diameters.

Fig. 21. Abnormal form, secondary chain of segments, originating from the margins

oftwo primary segments, enlarged 10 diameters.

Fig. 22. Another secondary chain from the postero-marginal border of a primary seg-

ment, enlarged 10 diameters.

Fig. 23. Apex of proboscis, enlarged 150 diameters.

Fig. 23(/. Base of same, enlarged 150 diameters.

Fig. 24. Phoreiobothrium lasium gen. et sp. nov. Outline of strobile, enlarged G diam-

eters.

Fig. 25. Front view of head, enlarged 20 diameters.

Fig. 2G. Lateral view of head of another specimen, enlarged 40 diameters.

Fig. 26a. Spines from neck of same, enlarged 350 diameters.

Fig. 27. Compound hooks from one bothrium, enlarged 175 diameters.

FlG. 28. Another specimen with many spines on the neck, and showing striai on both-

ria somewhat flattened under compressor ; enlarged 20 diameters.

Fig. 29. Posterior mature segment, enlarged 20 diameters.

All the figures in this plate made from alcoholic or mounted specimens, by Mrs.

Edwin Linton.
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EXPLANATION OF PLATE V.

Fig. 1. EcMnorhynchua agilis Rudolphi. Sketch of living specimen, male, flattened

under compressor, enlarged 10 diameters.

Fig. la. Another specimen, male, natural size.

Fig. 2. Sketch of living specimen, female, flattened under compressor, enlarged 10

diameters.

Fig. 2a. Another specimen, female, natural size

Fig. 2b. Ova, enlarged 200 diameters.

Fig. 3. Outline of specimen with proboscis retracted, enlarged 25 diameters.

Fig. 4. Outline of male, from C. obscurus, enlarged 15 diameters.

Fig. 5. Posterior extremity of another male, showing bursa everted, enlarged 15

diameters.

Fig. C>. Hooks of proboscis ; rt,from first row; &, from second row; c, from third row;

enlarged 150 diameters.

Fig. 7. Echinorhynchvs acus Rudolphi ; outline of male, enlarged 20 diameters.

Fig. 8. Male and female alcoholic specimens, natural size.

Figs. & 10. Specimens in sea-water, enlarged 2 diameters.

Fig. 11. Specimeu shown in Fig. 10, after lying some time in fresh water, enlarged

2 diameters.

Fig. 12. Outline showing proboscis partly retracted, retractor muscles and lemnisci,

enlarged 15 diameters.

Fig. 1:5. Anterior end of female, showing protruded proboscis and ova, enlarged 15

diameters.

Fig. 14. Tamia dilatata sp. nov. Head and anterior part of neck, enlarged 18 diame-

ters.

Fig. 15. Portion of neck, showing dilated folds, enlarged 18 diameters.

Fig. 16. Outline of posterior segments, enlarged 4 diameters.

Fig. 17. Bhynchobothrium tenuicolle Rudolphi. Outline of strobile, enlarged 2 diame-

ters.

Fig. 18. Head and neck of same, enlarged HO diameters.

Fig. 18a. 'Portion of proboscis, enlarged 350 diameters.

Fig. 18&. Hooks near apex of prohoscis, enlarged 350 diameters.

Figures 1, la, 2, 2a, 2b, 7, 9, 10, 11, 14,15, 10 from life; others from alcoholic and
mounted specimens.

All figures made by Mrs. Edwin Linton.
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EXPLANATION OF PLATE VI.

Fig. 1. Echinorhynchua sagitti/er sp. nov. Outline sketch of young, showing pro

traded proboscis, neck, collar armed with sagittate spines, transverse

rows of sagittate spines on the body, and, interiorly, tbe proboscis

sheath, retractor muscles of same, the genitalia depending from sheath

• of proboscis, enlarged 20 diameters.

Fig. la. Hooks of proboscis, ventral side, enlarged about 150 diameters.

Fig. 1/'. Hooks of proboscis, dorsal side, enlarged about l.
r
>0 diameters.

Fig. lc. Sagittate spines from collar, enlarged about 150 diameters.

Fig. Id. Sagittate spines from one of the transverse ventral rows on body, enlarged

about 150 diameters.

FlG. h: Five contiguous hooks in one of the spiral series on the proboscis, enlarged

about 150 diameters.

Fig. 2. Sketch of live specimen, somewhat flattened by the compressor, enlarged

12 diameters.

Fig. 3. Eohinorhynchus proteus Westrumb. Portion of rectum of L'ovcus lineatus

(Striped Bass) with parasites attached, natural size.

Fig. 4. Outline of an individual removed from its place of attachment, enlarged 'J

diameters.

Fig. 5. Abnormal secretions in peritoneal covering of largo intestine of Hoccus

lineatus, to the inner coat of which numbers of these parasites were at-

tached, as shown in Fig. 3, natural size.

Fig. 5a. One of the cysts shown in Fig. 5, cut open, exposing the calculus within,

natural size.

Fig. 5&. Transverse section through one of the abnormal secretions, showing its con-

centric structure, natural size.

Fig. C>. Portion of cystic duct of Cynoscion ret/ale with young Tetrabothria attached

to mucous lining, enlarged 3 diameters.

Fig. 7. One of the specimens removed from its place of attachment, enlarged 12

diameters.

Fig. 8. A young Tetrabothrium from intestine of same host, enlarged 12 diameters.

Fig. (
J. Another from same habitat, flattened under compressor, enlarged 12 diame-

ters.

Figures 2, 3, 4,6, 7, 8, and 9 from life ; others from alcoholic or mounted specimens.

All figures made by Mrs. Edwin Linton.
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V -REPORT ON THE MEDUSA COLLECTED BY THE U. S. FISH

COMMISSION STEAMER ALBATROSS IN THE REGION OF THE

GULF STREAM, IN 1885-'86.

By J. Walter Fewkes.

The following paper considers the Medusas collected in the summers

of the years 1885 and 18SG off the eastern coasts of the United States,

in the region of the Gulf Stream. In this collection there are many
genera which have already been described from this locality, and others

which are believed to be new to science. Many belong to the so-called

deep-sea fauna, and some, formerly supposed to be limited to great

depths, are recorded by the collector from the surface waters.

Among Siphonophores, some of the most interesting are new speci-

mens of the gigantic physophore, PteropJiysa. One specimen in the

collection of these animals reaches the great length of 23 feet in al-

cohol. Next to certain recorded specimens of the genus Apolemia, this

is one of the largest Physophores yet described, and is the largest yet

reported from the waters of the Gulf Stream contiguous to our coast.

The new genus Pleurophysa is interesting in its relationship to the

Khizophysidae, and the somewhat peculiar characters of the polypites.

Stomatoca periphylla is recorded for the first time from the western

waters of the Atlantic.

A new Pegantha, a genus which has never before been found in the

Gulf Stream, is described. As more and more specimens of the inter-

esting genus Atolla, ascribed by Haeckel to the deep-sea fauna, are col-

lected, the number of specimens from the surface water is increased. In

the present collection we have three more examples of this medusa from

the surface. This fact would seem to indicate that the genus is not

necessarily confined to the great depth at which it was collected by the

Challenger.

Halicreas and Solmaris incisa are found in the collection, and new
facts for the acceptance of the deductions made from previously known
specimens recorded.

JEphyroides rotaformis is represented by several specimens.

A new CteDophore, of the known genus Callianira, is recorded for the

first time from the waters of the Gulf Stream.
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As more and more is known of the niednsan life of the Gulf Stream,

we see how rich in new genera the waters of this current are, and what
a good collecting locality it presents for a discovery of new genera,

species, and even families of these pelagic organisms.

This paper, like those with a similar title which have preceded it, is

preliminary to a final report on North American Hydrozoa, which the

author has in preparation.

SIPHONOPHORA.

Pneumatophor^e.

Family RHIZOPHYSID^.

Pterophysa, Fewkes.

In the collection of 1883 a Siphonophore was recorded, to which, from

the peculiar wings or ptera on the polypites, the name Pterophysa was
given.

The stem of this specimen is very much twisted, and the float and

other portions so contracted that it was impossible for me to make out

the anatomy of any part except polypites. The wings of the polypites

are, however, so exceptional, that it seemed justifiable to refer this spec-

imen on this ground to a new genus.

Pterophysa differs from any Ehizophysid in this and certain other

features of the anatomy, which are well marked in the new specimeus

recently collected. In the collection of 1883 a giant float was found,

which, although at that time not recognized as belonging to Ptero-

physa, after study of new material is thought to belong to this genus.

Among the collections made by Mr. A. Agassiz, in the Blake, there is

also a huge Siphonophore, which has ptera on the polypites, and seems

to belong to the same genus. These are the physophores
(

uRhizo-

physa") mentioued by A. Agassiz in a letter to the Superintendent of

the Coast Survey.*

In the collections of the Albatross, in 1885, there are fresh specimens

of Pterophysa, which throw light on some points in the anatomy of

this curious Ehizophysid. The specimens are as follows:
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specimens have the body complete, but from the fragments of both

several common details can be made out. No. 1 is destitute of a float;

No. 2 has the float well developed.

Pterophysa grandis, Fewkes.

[No. 1.]

The stem of this specimen is approximately 20 feet in length in

alcohol. It is ribbon-shaped, about 3mm broad. Not twisted. Color

in alcohol, white. No float present, but this structure is ruptured from

its connection.

The terminal polypite is 40mm in length, elongated, finger-shaped,

with dark color near its distal end. On the proximal third of its length

it bears two well-marked lateral bauds or ptera, which are placed op-

posite each other on 1 he polypite. The terminal polypite arises from

a point on the axis where the stem is somewhat thickened. The surface

of the thickened stem is nodose, probably from contraction. A short

fragment of a tentacle springs from its base of attachment to the stem.

The stem narrows above the nodose enlargement, becomes again thick-

ened as it recedes from the polypite, and then diminishes in size to the

flat, ribbon-like shape of the stem.

The penultimate polypite is elongated, finger-like, 50mm in length,

enlarged into a knob at the distal or oral end. In the proximal region,

on each side, there are two marked ptera. The penultimate polypite

is similar to the terminal, and arises from the stem by a long thread

similar to but smaller than the peduncle. The filamentary union of the

polypite to the stem arises from a tangled cluster of thread-like bodies

on the stem. These bodies possibly correspond to the immature lateral

branches of the tentacle.

Between the region of the stem from which the tangled lateral bodies

arise and the other (opposite) end of the stem there are several poly-

pites, all of which have similar filamentous attachments to the flat (in

alcohol) axis, as the ultimate and penultimate. Many small clusters of

sexual bodies, confined as a general thing to the flat axis, are noticed.

These bodies have, like the sexual glands of Bhizophysa, the form of

botryoidal clusters.

[No. 2.]

In this specimen a float and the proximal end of the axis are well

preserved. The whole axis is 1.9m long.

The float is large, 15"lm in length, and appears to be carried upright,

as in B. eysenhardtii, Geg. It has an apical opening. This opening is

surrounded by a zone of reddish pigment. From the pneumatophore
hang digitiform appendages into the cavity of the pneumatocyst, as

in the genus Bhizophysa. The walls of both pneumatocyst and pneu-
matophore are thiu. At the base of the pneumatocyst the stem becomes



516 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4]

thick and swollen, while lower down, more distally from the float, it

tapers gradually aud becomes flat, as in the first specimen. On the

one side of the thickened region of the stem there arises a small cluster

of flask-shaped bodies, in the form of elongated, digitiform structures,

which may be undeveloped polypites. Below (more distally from the

float) the latter structures we find a number of polypites', more or less

thickened by contraction, which are arranged in clusters. No tentacles

observed attached to them. Nine polypites (one broken in examina-

tion) were counted in the largest cluster.

The distal end of the stem now (distally from the float) diminishes in

diameter, and a second cluster of flask-shaped bodies is seen. When
this second cluster is closely examined it is found to be composed of

four polypites, brought together by a contraction of the stem. These

polypites have ptera, but no tentacles. The last of the second cluster

of polypites, the most distant from the float of any yet considered, is

GO"" 11 from the apex of the float. The stem, between the first and sec-

ond clusters of polypites, is muscular, more or less folded and nodose

by contraction. It sometimes shows an infolded groove on one side.

The diameter of the stem distally from the second cluster of polypites

diminishes very considerably, and after the addition to the number of

existing polypites of two more, we find a long bare interval of the axis.

In addition to the long fragment of Pterophysa in No. 2, there are

two other fragments of large size, which seem to belong to the same

animal. Both of these fragments have a nodose stem, which appears

much twisted and contorted. The first fragment is about 250mm long,

and at one end is flat, and seems to be broken from the axis of the larger

specimen in the same bottle. It is enlarged about midway in its length,

aud at one end bears a swollen nodose body, from which arises a poly-

pite. This polypite has a tentacle, which arises from one side.*

If we compare this fragment and its polypite with the terminal poly-

pite of the specimen already described (No. 2), we find a close resem-

blance in many particulars. A swollen nodose body is present in both.

Tentacles exist in both. The fragment is therefore regarded a terminal

polypite.

In another fragment of No. 2 we have a long undivided part, which

bifurcates and becomes nodose at the free ends, while a botryoidal body,

homologous with a sexual gland, arises from one of the bifurcations.

Pterophysa, sp. incog".

In the collection made by Mr. Agassiz in the Caribbean Sea there are

a few mutilated specimens of a Pterophysa, the polypites of which have

* It is possible that in my account of the polypites of Pterophysa collected by the

Albatross in 1883, 1 have exaggerated the grasping power of the ptera of these oi-gaus.

As I then stated, "It is difficult to determine definitely the function of the ptera and

the peculiar structure of the polypites of Pterophysa, unless we study the animal

alive."
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a close likeness to the above, although I have not been able to satis-

factorily study the other organs. These specimens, in one or two in-

stances, are destitute of a float, but when that organ is present it has
the same cluster of flask-shaped immature polypites below it as in Pter-

ophysa. The polypites themselves have the lateral wings.

Specimens of Pteropliysa collected by the Blake.

Station.
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to be the line of attachment of nectocalices. In a large number of

specimens, however, no sign of a nectocalyx was discovered.

The distal end of the anterior stem (portion from which the knobs

arise) is marked by a cluster of spherical or club-shaped bodies, which

in some of the specimens have a reddish color even in alcohol. These

botryoidal clusters resemble sexual bodies. The distal region of the

stem from the cluster of bodies last mentioned is much longer than

the anterior, and bears on one side a double row of flask-shaped bodies

closely crowded together. These bodies are fimbriated on one side by

small lateral appendages, and are thought to be polypites. No tentacles

were observed, and no clusters of sexual bodies or immature tentacular

knobs at the bases of the polypites. No clusters of sexual bodies on the

axis between the union of the supposed polypites and the axis.

The polyp stem is spirally coiled in many of the specimens. No
hydrophyllia. Tasters, unknown.

It must be said that the interpretation given to the different organs

which has been given above is somewhat conjectural. Of the float,

stem, and polypites there can be little doubt. It seems probable that

the cluster of bodies which separate the anterior stem from the polyp

stem are sexual bodies.

The nectocalices and hydrophyllia are easily ruptured from the stem,

and their absence may simply be due to this fact. It seems strange

that among so many specimens not even a fragment of these bodies is

found, while in specimens of Agalma, collected by the same collectors,

these gelatinous structures are well preserved. We shall, therefore,

look with interest to a new collection of Pleurophysa and a study of

better-preserved specimens for anatomical details, which this account

necessarily leaves in great imperfection.

Family PHYSALIAD^E.

Physalia aretiiusa, Tilesius.

This physophore is one of the most commonly collected of all the

siphonophores of the Gulf Stream. In the collections of 1885-'86 it is

recorded from the following localities

:

Catalogue
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Physophorje.

Family AGALMID^E.

SAgalma okenii, Esch.

Crystallodes rigidum, Hgeck.

519
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A fragment of the posterior Nectocalyx.

Family DIPHYID^.

Epibulia aurantiaca, Voo-t.

Catalogue
number.
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DlSCOIDEA.

Family VELELLIDiE.

Velella mutica, Bosc.

521
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3. Zygodactyly Tentacles more numerous than the radial tubes.

It is evident from what we know of the development of the Medusa

(gonophore) of Z. grcenlandica (?) that the relative number of tentacles

and radial tubes varies with age, and consequently the three subgenera

are difficult to separate on this feature alone. There are specimens of

Polycanna in the collection with characters of the first subgenus Bha-

costoma, to which I have already given the name P. americana. It is

believed that we have at least two species of Polycanna on our New
England coast, and provisionally these may be known as P. grcenlandica

and P. americana. The basis of the separation of the two is the exist-

ence in the former of rows of subumbral knobs between the chymiferous

tubes and the absence of these knobs in the latter. It happens that in

the latter the number of tentacles is less than the number of chymif-

erous tubes, while in the former, according to A. Agassiz, the number

of tentacles is greater than that of the radial tubes.*

It seems to me that the presence or absence of the subumbral knobs

is a much safer character to rely upon in the separation of our species

of Polycanna than any which has yet been suggested. If new inves-

tigation shall show that true specimens of grcenlandica do not have

subumbral knobs, our New England species is possibly new. From the

fact that a supposed type specimen of Polycanna, labeled Z. grcenlandica,

in the collection of the Museum of Comparative Zoology, has these tu-

bercles, the name grcenlandica is retained for this species.

There is another Zygodactyla-like Medusa in which I have not been

able to find these gelatinous knobs, either in a live animal or in alcoholic

representatives. As this species also differs from the species crassa and

cyanea in the relative number of tentacles and chymiferous tubes, it is

supposed to be the new species, americana.

Unlike all other American Zygodactyly, as described by A. Agassiz,

this species has a smaller number of tentacles than of radial tubes, and

at the same time none of the alcoholic specimens have subumbral tuber-

cles. It is possible that the former feature indicates an immature

Medusa, but not so the latter ; for, as has been already shown, the sub-

umbral tubercles are present in the Medusa when very small.

Specimens referred to P. americana were collected in the following

localities

:
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POLYCANNA AMERICANA,* FewkeS.

Of all the specimens of the species examined in the collection of 1885,

No. 11674, station 2503, is the best preserved. A diagnosis of the spe-

cies is made from this specimen.

Disk flat, with a slight apical protuberance. Eoof of the stomach

convex, thicker than the margin. Diameter of the roof of the stomach,

28mm . Diameter of the disk, 70mm . Stomach wide, lips open. The
stomach wall is formed by papillate folds, the number of which is equal

to the tubes. These tubes fall down below the velum. Numerous (107)

chyiniferous tubes, each of which bears a folded sexual gland, reaching

from the vicinity of the stomach to the marginal vessel.

Tentacles, 29-32? in number, long, base inflated. Between each pair

of tentacles there are five or more small protuberances on the bell mar-

gin. These are either otocysts or immature tentacles. No subumbral

tubercles on the umbrella, between the chymiferous tubes.

Of the other recorded Polycamiw, P. grcenlandica, P. flava, and P.

crassa have more tentacles than chymiferous tubes. No tubercles are

recorded in P. flava. In an alcoholic specimen of Zygodactyla, with

tubercles, now in the collection of the Museum of Comparative Zoology,

the tentacles are missing. I cannot, therefore, say at present whether

the specimens with tubercles have the same number of tentacles as

tubes or not. If the Zygodactyla, with tubercles, last mentioned, has

more tentacles than tubes it may be grcenlandica; if less, it is doubtful

whether it is the same as the species {grcenlandica) which is recorded

by A. Agassiz as possessed of more tentacles than tubes.

Family AMPHINEMID^E, Hreckel.

STOMATOCAf PERIPHYLLA, Hseckel.

Catalogue
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8. apicata (Amphinema apicatum. Hseckel) ; the other, the IHnematella,

Fewkes. Both of these have in the adult condition an apical promi-

nence on the bell, which in the former is without internal cavity, and in

the latter with a cavity. Stomatoca periphylla, Hseckel, is destitute of

this prominence, is much larger, and the stomach is situated on an espe-

cial " Magenstiel." In this species the mouth lappets, stomach with

sexual bodies, lie outside the bell cavity. The specimens agree substan-

tially with Hseckel's description, except that the tentacular bulbs at

the base of the tentacles are more swollen than he represents in his

figure (PI. iv, fig. 10, Das System der Medusen). It is probable from the

studies of Ilincks, Allman, and Hseckel that the young of this species

has for its hydroid a genus related to or identical with Perigonimvs.

This notice is the first record of S.periphylla, from the Western Atlantic.

Family GERYONID^E, Eschscholtz.

LlRIOPE SCUTIGERA, McO.

Catalogue
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The collar lobes of these specimens are girt by a horseshoe-shaped

festoon canal, as in the Peganthidae, but the bell is more flexible and
not crossed by the radial elevations and depressions upon the exum-

brella. *

Umbrella flat, discoid, with a ring of sexual bodies divided into as

many lobes as tentacles and alternating with them. In each marginal

lobe there is a genital sac, which is free from the wall of the lobes on

the floor of the gastral pouches.

Tentacles numerous, 20 to 22 or more in number, springing from the

sides of the body or the peripheral border of the umbrella. Tentacles

longer than the diameter of the bell. The marginal collar is composed
of as many lobes as there are tentacles, and each has a festoon canal.

Peronise wanting. 1

The following notes were made from a specimen with 22 tentacles:

Umbrella flat, lens-shaped or discoidal. Color, transparent, white in

alcohol, flabby, gelatinous. Outer surface (exumbrella) smooth. The
body divided into a central region and a peripheral collar.

Central region plano-convex or double convex. The greater convex-

ity is below. Diameter in alcohol, 20mm .

Upper surface flat. No coronal fossa or annular indentation at the

rim near the origin of the tentacles.

The marginal collar is composed of twenty-two marginal lappets

joined laterally by a thin membrane. The festoon canal broad, extend-

ing from tentacle to tentacle in well-marked horseshoe shaped-loops. No
sense bodies were seen, on account of the poor preservation of the

specimen.

The festoon canal seems to open on each side of the tentacle into the

central stomach cavity. The edge of the marginal lappets is girt by a

thin velum. The tentacles are long (longer than the diameter of the

bell) and are inserted into the gelatinous substance of the bell by a

conical root extending radially. No peronia and no marked marginal

canal besides the festoon canal. Twenty-two gastral pouches. The
stomach is a dish-shaped cavity bounded above by the under surface

of the central region of the disk and below by the wall of the stomach.

Well-marked gastral pouches. The mouth has a broad opening with-

out protruding lips.

The sexual bodies lie in a ring on the peripheral region of the lower

stomach walls in the gastral pouches. In the specimen with twenty-

two tentacles these organs were not seen.

In other and larger specimens in which, however, in one instance at

least, there are not as many tentacles, the sexual bodies take the form

of sacs hanging in the lower wall of the stomach between the radii of

the tentacles. In one case these glands are very much inflated ; in an-

other they have the form of a simple band. Of the species of Cunina

* The species of Cunina, C. discoides, may eventually turn out to be oue of the

Atlantic species of Solmaris. It may be the young of S. coronantha, Hseckel.
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from the Atlantic,* C. campanuJaia, Esch. has ten gastral pouches,

G. oligotis, Hreckel, has sixteen. Of Mediterranean Cimince, C. vitreaj

Gegenbaur, has ten to twelve gastral pouches; C. lativentris, Gegenbaur,

the same number; and C.prolifera, Gegenbaur, sixteen. G. rJwdodactyla,

Hreckel, has ten to fifteen gastral pouches, and G. rubiginosa ten to

twelve. A species from the Pacific Ocean, G. mucilaginosa, Blain., and

one from the Indian Ocean, C. rnultifida, ETa'ckel, have respectively

twenty to twenty-four and thirty-two stomach pouches. These latter,

however, appear to differ from my Gunina in the length of the tenta-

cles and other structural details. Our specimens therefore may be

looked upon either as of a new species or more mature adults of spe-

cies already described.

These specimens were at first referred to Soltnissus in a provisional

examination of them. The structures which I have interpreted as the

festoon canals would throw them out of the genus Solmissus. S.fdberi

Hseckel, has twenty-four gastral pouches, and 8. bleekii thirty-two.

Subfamily Tamoyid^e, Hreckel.

Carybdea (Tamoya) haplonema, F. Muller.

Specimens of this medusa were taken at the following localities:

Catalogue
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Family HALICREASID./E, Fewkes.

Halicreas minimum, Fewkes.

Specimens of Halicreas were taken from the following: locality:

Catalogue
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Pegantha, sp.

[Plate 1.]

The sexual bodies divided into a number of separate sacs pendant
from the abaxial lower wall of the stomach. The sexual glands do not

enter the umbrella lobes but alternate with the attachments of the

tentacles, which they equal in number. No coronal fossa.*

Specimen examined.

Catalogue
number.
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Family SOLMARID2E, Hseckeh

Solmaris incisa, Fewkes.

529
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Eschscholtz. The largest of the other genera of Narcomcdusre are

50mm in diameter, one-half the size of large specimens of IS. incisa.

In all specimens of S. incisa found, the under wall of a stomach is

supposed to be ruptured and absent. The liability of this to occur in

Solmaridai has led me to suppose the same thing possible in my new
species.

ACEASPEDA.

Family COLLASPID^E, Hseckel.

Atolla bairdii, Fewkes.

No.
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verrillii wo find several specimens with twenty-eight. Why ELeekel

has assigned from sixteen to thirty-two tentacles to the Collaspidie does

not appear from what we already know of the genera (Collaspis and
Atolla) which compose the family. The least number of tentacles ob-

served in any of my Atolkv is twenty-two. Hajckel records an Atolla

with nineteen tentacles. The greatest number of tentacles observed in

any Atolla is twenty-eight in my species verrillii. It is not denied that

it is possible that Atolhv with less than.nineteei • twenty -

eight tentacles may be later observed, but until t!

to include the limits in the number observed (>

twenty-two to twenty-eight.

The deepest limit in the ocean at which Atol

2,3(39 fathoms. Many specimens are recorded from the surface. Ate

has been found by the Albatross within the following geographical

limits: Lat. 3S° 19' 26" to 42° 46', long. 50° 55' 30" to 71° 5S'. The
Albatross has collected thirteen specimens of the genus.

The genus Collaspis, Hreck., of which several drawings are pub-

lished by Hoeckel (System der Medusen, PI. xxviii), was collected "by
Smith" between Kerguelen and Crozet Islands in " about 1,000 fath-

oms," according to Haeckel. The expedition upon which this specimen

was collected is not mentioned, but the great depth from which it is

said to have been taken excites more than usual interest in it. Very
few, if any, other hauls besides those of the Challenger have been made
at this depth in this remote locality, and this seems to be the only

medusa ascribed to " Smith" from this locality. Hasckel's description

of Collaspis was made from a very much mutilated specimen, which he

reconstructed from his knowledge of Atolla, and allowed a drawing of

the medusa thus reconstructed to be published. On account of what
might be regarded as suspicious circumstances, under which LToeckel's

description of Collaspis was made, the genus is not recognized.

According to Filhol (La Vie au Pond des Mers, p. 244) Atolla is found

"dans l'Atlantique sud et dans l'Atlantique nord au niveau du canal

des Faroer." The species of the Atolla, from the latter locality, is not

mentioned by Filhol, and it is probably the same as one of mine, A.

bairdii or A. verrillii.

The increase in number of specimens from the surface would indicate

that Atolla is found on the surface of the ocean as well as at great

depths. The data for this statement are those of the collector. I have

already discussed the limitations which necessarily exist to a rigid

acceptance of the recorded depths ascribed to this and other so-called

deep-sea inedusse.
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Family PERIPHYLLID.E, Hseckel.

Periphylla hyagtnthina,* Steen.
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tween those which pass through the middle line of each marginal lap-

pet. The best preserved of all the specimens is from Station 2717.

In this specimen the stumps of certain of the tentacles are present.

They lie, as stated above, on the notches between the marginal lappets.

The form of the abaxial rim of the marginal lappets in this specimen

is bifid, recalling the appearance in the marginal lappets of Atolla.

The exumbral surface of the marginal lappet is rough, with slight pro-

jections. Its rim is thin, the attachment and body of the lappet thick

and gelatinous. The whole marginal lappet recalls those of the species

verrillii of the genus Atolla. No sense bodies were seen in the alcoholic

material at my control.

It is desirable that the live medusa of Ephyroidcs be studied, as the

features presented by the alcoholic material are of great morphological

interest. It has not seemed to me best to sny anything about these

questions until more is known of the anatomy of the extraordinary

genus.

Family CYANEIDiE, L. Agassiz.

Cyanea, sp.

A specimen of Cyanea from the Gulf Stream differs in certain respects

from the Cyanea arctica, Per. et L., of the New England coast. It also

differs from other species of this genus which have been described.

With the imperfect knowledge derived from a single specimen, I hesi-

tate to introduce a new name into the nomenclature of this genus,

although there is little doubt that the specimen referred to is not the

common C. arctica.*

C
;Sfr

Ue
Statiox,
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Family PELAGIME, Gegenbaur.

Pelagia cyanella, P. and Les.

[22]
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VI -ON THE FISH-CULTURAL ESTABLISHMENTS OF CENTRAL
EUROPE.*

By Dr. Eugexio Bettoni and Dr. Decio Vinciguerha.

A.—NOTES ON FISn-CULTUBAL ESTABLISHMENTS VISITED
BY DB, BETTONI.

List of the establishments visited.

Location of establishment.

Switzerland

:

Zurich, Canton of Zurich
Dachsen, Canton of Zurich
Neuhansen, Canton ofSchaffhausen

Germany:
Hiiningen, Alsace
Selzenhof, Baden
Radolfszell, Baden
Seewiese, Bavaria
Cosmandorf, Bavaria
Wilthen, Saxony

Liibbinchen, Prussia
Berneuchen, Prussia ,

Michaelstein, Brunswick
Netherlands:

Velp
Apeldooru

Character of establish-

ment.

Cantonal.
do ..

do ..

Governmental
Owner, Mr. Schuster...

do
Owner, Mr. Zenk
Owner, Mr. Mittag
The Catholic Church
Bautzen.

Owner, Mr. Eckardt..
Owner, M. v. d. Borne.
Governmental

Joint stock company
Owner, Mr. .Nor'doek-

Hesrt.

Name of director.

Br. Aspor
Mn mlli and Dr. Asp
Moser-Ott

H. Haack
C. Schuster
Dietrich
M. Hartmann
Mittag
Teubner

R. Eckardt
Max von dem Borne
Wegener

Bontjes
Nordoek-Hegt

When
bunded.

1882
1875
1877

1854
1872
1877
1881
1880
1880

18C8
1877
1881

1871
1880

I.

—

Salmon and trout culture.

The water in general.—In consulting various treatises on the subject

I have found that, in founding a fish-cultural establishment, it is nec-

essary to take into account the origin of the water to be employed, so

that it may be used for that branch of fish-culture to which it is best

adapted. In fact the water of springs, brooks, and rivers may all be

employed in the incubation and raising of salmonoids, provided, of

* Sitgli Stdbilimenti di Piscicoltura risitati, aWestero dal Novtmbre, 1884, alVAprile,

1885." From Annali di Agricoltura, Rome, 1885. Translated from the Italian by

Herman Jacobson.
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course, that it meets all the necessary requirements of purity, nutritive

substances, sufficient aeration, and suitable temperature.

Spring water, which does not contain mineral substances, is to be

specially recommended for hatching, provided it is not so warm as to

exceed 10° C. [50° Fahr.J ; as owing to its even temperature it appears

cool in summer and warm in winter.

On the other hand, brook water commends itself, because generally

it is easy to obtain, and contains a good deal of air, in which latter

respect it is excelled by river water, which is well adapted to the pur-

pose, if it does not carry too much mud. In northern countries, how-

ever, this water is apt to freeze.

In view of the above it will not seem strange that the fust request

which I made of the directors of the establishments visited by me was

to inform me in relation to the quality of the water employed by them.

I have below tabulated their statements regarding the quality and tem-

perature of the wTater employed in their hatcheries.

Establishments in which only spring water is used, which rises in close proximity to the

hatching chambers.
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Establishments suppliedfrom springs led to the hatching house through long open courses,
or through ponds and canals.

Wilthen . . .

.

Liibbiiiclion

Michaelstein

Velp

Apeldoorn..,

A spring rising at tlio distance of ono kilo-
meter [about 1094 yards], led into-a basin,
and thence to the hatching chamber.

Thiee springs, ono of which rises close to the
tillage, and the others at a distance of one
kilometer, •whose waters, after being united,
are, through a canal of 650 feet, led into a
pond, whence through another canal of half
a kilometer they are led into the hatching
chambers.

Distant springs furnish water to some ponds,
from one of which the water is led to the
hatching chamber.

A spring at a distance of three-quarters of an
hour ; the water is led through open canals
to a small pond in view of the establish-
ment.

It is doubtful whether the water comes from
a spring, as its quantity is truly exceptional
(10,000 cubic meters [about 350,000 cu.feet]
per day) ; it comes a distance of three kilo-
meters [nearly 2 milesj in open canals.

°C. °F.
Hiirh.

Establishments which use other water.

Radolfszell
Zurich

Cosmandorf
Berneuchen

Drinking water of the country
Drinking water of the citv, drawn from the

lake.
Mill canals coming from the river Rothe
Mill canals coming from the liver Mietzel. .

.

°C.
1

4

OF.
34
39

1. 5-8 35-46
0-3 32-37

°C.
10
21.5?

19
25

°F.
50

71?

66
77

Temperature of the water favorable to hatching.—It is at present almost
impossible to soy which of the various temperatures under the influence

of which the hatching process is accomplished is absolutely preferable

;

but in general it may be stated that, in the cold of winter, a tempera-

ture which does not rise much above 10° C. [50° F.] is favorable for sal-

monoids
;
nevertheless there are facts to show that salmouoids have

been successfully hatched both at a much lower and at a much higher

temperature (at Torbole in water of 11° (3. [51.8° F.], and at Garda in

water of 14° C. [57.2°F.]). But it is certain that the development of

the embryo succeeds better if the hatching water has an even tempera-

ture than if it exceeds certain limits of heat or cold ; and this condition

is more generally found in spring water than in other water. It should

be understood, however, that favorable conditions of temperature may
also.be found in other than spring water ; and if these conditions do not
exist, we have seen fish-cnlturists endeavor to obtain them by mixing
waters of different origin, as is done or can be done at Hiiningen, Selz-

enhof, and Seewiese; or by having recourse to a stove, which in several

places I have seen in the hatching rooms, as an indispensable article of

furniture. The objection might be raised that the mixing of spring
water with other water, or the substitution of other water, the placing

of the hatching chambers in the ground, as is done in some northern
countries, and the stoves, have no other object than to ward off the
dangers of freezing; but we maybe allowed to suspect that practice

employs all these means in order to obtain or to approximate that even-

ness of temperature which otherwise could not be obtained.
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As it is necessary, therefore, to know whether sudden changes of

temperature during the hatching period can be averted and whether

they are hurtful, and to find out what are the final consequences of ac-

celerated and of retarded hatching* on the life of the young fish which

have been hatched from eggs treated in different ways, it follows that

fish-culture is, strictly speaking, experimental. The answers of theoret-

ical fish-culture on these points cannot be entirely evasive and categor-

ical. Meanwhile, however, by carefully interpreting all that practice

teaches, and by applying physiological analogies, we find that the

changes from a relatively high to a relatively low temperature are to be

feared, while there is not so much danger in changes from a low to a

high temperature, because if there is a certain given degree of warmth
care can be taken to maintain it.

Fish-culturists distrust hatching at a relatively high temperature, not

because they think that it^may unfavorably affect the development of

the embryo, but because, as Max von dem Borne states, the young fish

which have been hatched before their proper time are in need of food

earlier than they would have been otherwise, and nature, still wrapped

in its winter sleep, may not yet be able to furnish the food.

Hermann Haack also verbally stated the same, relative to hatching

accelerated by comparatively too hot water, as, in his opinion, the young

fish hatched too soon and placed in a lake immediately after the ab-

sorption of the umbilical sac, would miss the food furnished by the eggs

of insects which can not be obtained until mild weather sets in. In view

of this circumstance, he is inclined «to prefer slow hatching in river

water, which is generally colder in spring than spring water, or in brook

water coming from springs, which, however, during a long course has

had time to lose some of its original warmth. It appears to me, how-

ever, that Mr. Haack's suggestion does not yet furnish a complete

remedy. He proposes to plant the young fish later, which may become

possible by feeding them for some time artificially in the same water in

which they have been hatched.

But is it really true that young fish placed in a lake too early must

necessarily die? Fish, like most other animals having blood of a

variable temperature, can, as is well known, remain without food for a

long time ; but we desire to know, as regards salmonoids, and for pur-

poses of fish-culture, which are the extreme limits of the period of fast-

ing which the young fish can reach, and whether this will not more or

less exercise an influence on their bodily development, on their health,

and on the condition of their offspring. And this is a question which

can only be solved by experimenting.

Filtration of the water.—It is well known that water conducted in

open canals through a country covered with vegetation carries with it

leaves and other vegetable matter, which has either fallen into it or

* According to Ainsworth's observations the duration of hatching varies with the

salmon from 1 to I, at a temperature varying from '2.5° to 12.5° C. [36.5° to 54.5° F.].
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which has been brought thereby winds and showers ; it is therefore a

common practice to keep these objects out of the water by means of

gratings and chains, or similar contrivances, even in cases where the

water is not to be used for such delicate objects as the hatching of fish.

But water invariably contains other particles, principally belonging to

the mineral kingdom, which remain floating, as their weight is very

light, and which are sometimes so diminutive that they can not be dis-

cerned with the naked eye, the water being to all ap})earances per-

fectly clear ; and it is these particles which, if allowed to remain in the

water for any length of time, cover any objects submerged iu it with a

sediment.

The best authors on the subject of fish -culture state that this sedi-

ment is injurious to the eggs of fish. Max von dem Borne does not

hesitate to say that, next to mold, this sediment is the most dan-

gerous enemy of fish ; and Benecke, not satisfied to call attention to the

dangers of this sediment, accurately describes the means by which it

can be removed, and states that even the clearest water will always

contain some of it.* Hence filters are used, which I do not deem it

necessary to describe here, as they are well known, and have been de-

scribed in many treatises on the subject, the object of which filters

being to remove by mechanical means many of the small impurities,

sediment, and diminutive animals. Prof. P. Pavesi also attributes the

mortality which several times made sad ravages in the hatching-houses

of the fish-cultural establishment of Torbole to the lack of filtratiou.t

The theoretical knowledge which I possessed, and the practical knowl-

edge derived from experiments made at Torbole and Garda, caused me
to start on my trip to foreign countries with the firm expectation that

I would find filters universally adopted. But my surprise was great to

find their use not near so general as I had supposed, and that they

were entirely wanting even in establishments where the quantity of

sediment had for a long time formed the cause of serious complaints,

as, for instance, at Hiiningen. In consulting the historical notice of

this establishment I found that the turbid character of the water of the

Rhine was deplored, and the wish expressed (in 1862) that filtering ap-

paratus might be introduced, which was entirely wanting; and that

then, as now, the water from some neighboring ponds was used for the

hatcheries, because the Rhine water contained so much sediment.

In only five of the fourteen fish-cultural establishments which I vis-

ited did I see filtration properly practiced, namely, at Seewiese,*Ber-

neuchen, Wilthen, Michaelstein, and Velp, and a rudimentary filtra-

tion at Dachsen and Selzenhof. At Zurich the water of the lake is led

into reservoirs for public use, and is sufficiently filtered for that pur-

* B. Beuecke : Fische, Flscherei und Fischeucht in Out- und West-Preuasen, Kunigs-

Jberg, 1881, p. 459.

tP. Pavesi: Esgqeifigne Intemqzipnale dipesca aBerl'mo, Rome, 1883, p. 105.
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pose; but the process of filtering should be repeated near the fish cult-

ural establishment.

Mr. Haack justifies the absence of filtering apparatus by saying that

practice has shown the sediment to be harmless, and I can state from

personal observation that fish eggs have been successfully hatched at

Hiiningcn even in hatching-boxes and in California apparatus, supplied

with water directly from ditches without any grating at the entrance.

At Max von dem Borne's establishment I saw in operation the filter

with several chambers, terminating with the so-called American filter

(of flannel), but in answer to my inquiries he stated that for filtration

there might be substituted the washing of the eggs by letting water fall

on them from a certain height from the pierced spout of a simple water-

ing-can. This proves at any rate that this eminent fish-culturist has

not abandoned the idea above referred to, that the sediment is hurtful,

as long as he tries to remove it in some way or other.

Those who maintain that filtration is useless can not say that they

follow the example of nature, because if it is true that the trout cover

the eggs which they lay in brooks, they do it with small stones and not

with mud; and the sediment cannot adhere to the eggs, because they

are continually kept floating by little currents passing through the

crevices between these stones.

I am not able to explain the difference of opinion in this respect among
such competent persons ; but I have no doubt that in every case the

opinion is based on experience drawn from the peculiar practice pre-

vailing in the different localities. It is generally agreed that if the

quantity of the sediment exceeds certain limits it becomes hurtful to

the eggs, preventing free respiration. But as regards allowing a small

quantity of sediment, people should be guided by its quality, which in

one place may be such as to render its removal necessary, while in

others it may be left without running any risk.

Of whatever description the filtering apparatus may be, the filtering

should be done through thick or relatively indestructible matter, sand,

or fine gravel, alternating with layers of charcoal, sponges, &c. Even
then it may not be entirely efficacious in directly preventing the devel-

opment of the minute spores, which are among the most dangerous en-

emies of pisciculture. But if sediments of a mineral nature are com-

bined with organic matter, which may sometimes happen (although the

combination may greatly vary in its character), I think a mechanical

process of filtration may indirectly be successful by keeping the para-

sites away, or at least diminish their spreading, since only organic mat-

ter contains the conditions favorable to their growth. There is no

doubt, however, that the antiseptic property of coal, which is largely

employed as a means of filtration, is lost after a short time, so that after

a certain time the filters will only act in a mechanical way. For this

reason I would like to know whether any experiments have been made
in pisciculture with filtration by "carferal" (carferal, or iron sponge,,
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is a compound of aluminium, iron, and carbon, the preparation of which

is kept a secret: it is used largely in the British navy), which, even

after having- served for a long time, will not leave in the water which

passes through it any traces of ammonia or any spores, which does not

happen when charcoal is employed. In my opinion the use of carferal

for filtering the water to be employed in hatching fish eggs would at

least keep away the mold ; and perhaps it would be possible to use

water containing a large quantity of organic substance of another na-

ture.

To reach a conclusion in this matter I should say that under certain

circumstances filtration may be unnecessary, especially if the sediment

is so light that it remains floating in the water; but it will be neces-

sary, if the sediment forms deposits on any bodies submerged in the

water, or if, owing to its peculiar nature, it possesses injurious qualities.

But filtration may be recommended under all circumstances, if for no

other reason, because one would rather see the eggs clean, and also be-

cause inspection would become easier.

Aeration of the icater.—A defect which is sometimes found in spring

water, especially if it flows into the hatching-box after having for some
time passed through closed canals, is the scarcity of air, which is not

the case in brook or river water which has for a long distance passed

through the open air, and which through its constant contact with it

has retained a large supply of this vivifying agent.

Some fish-culturists, as, for instance, Mr. Schuster, consider the aera-

tion of the water of such importance as to favor it and to increase it

artificially, when there does not seem to be a sufficient quantity of air

in the water. I cannot but think that artificial aeration of the water

is absolutely necessary in cases where the air is lacking, and is a laud-

able precaution when such lack of air is suspected, though there may
be no means of proving it, aud superfluous when water is used which

contains a superabundance of air; but under no circumstances will

aeration prove hurtful. Moreover, the different kinds of apparatus

used for artificially aerating water are so simple and so little expensive

that economical reasons should never prevent people from using them.

I am sorry that I have lost the design of the air-injector of Mr.

Schuster which I saw in position at the mouth of the outflow of the

water into the hatching troughs, but I will give a description of the

principle on which it is based. It simply consists of two concentric

metal vessels, into the lower one of which the water flows from the

other through holes in the bottom. The water in forcing itself through
these holes produces air, which enters at the upper part of the central

tube and mingles with the water.

At Keuhausen the water destined for hatching is aerated by means of

pipes which carry it underneath the hatching-house. These pipes are

placed near the surface of the water in distributing canals, and are of

S. Mis. 90 35
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such a diameter that the water rising above the outer edge does uot

completely fill them.

The water descends like a long veil along the inside of the pipe, pro-

ducing a strong current of air, which rushes down with the water. I

do not think that these pipes are constructed for the express purpose

of acting as air-injectors; but, howsoever this may be, it is none the less

true that they serve this purpose in a very efficacious manner.

- . :

Tig.1.

The manner in which the water enters the individual hatching-boxes

may also be a means of introducing air into the water. I refer particu-

larly to the practice which I observed in the establishment of ISTeuhausen

and also in that of Dachsen. In the Kcuhausen establishment the

water, which from the general distributing reservoir is made to gush
through a pipe at same height above two troughs, first enters a square

box, whence it descends along the short sides like a waterfall, as shown
in Fig. 1.

At Dachsen the water flows through stop-cocks into common terra-

cotta flower-pots, the bottom hole of which is purposely somewhat en-

larged. The pot rests on a piece of metal sheet, on which are placed a

number of small pebbles. As the distance between the mouth of the

stopcock and the pebbles in the flower-pot is sufficient to allow the

stream of water to spread out somewhat, and to break itself on the peb-

bles with a certain force, the water comes in constant contact, "with the
air, as shown iu Fig. 2.
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I must also state that the water may receive some air in the open
canals through which it is led iuto the hatching-houses at Hiiningen,

Selzenhof,Neuhausen, Dachsen, Zurich, Berneuchen,Michaelstein,Velp,

and Apeldooru. This small quantity of air is, however, entirely lacking

at Cosmandorf, Wilthen, and Seewiese, where the distributing canals are

entirely closed. This remark should not be misunderstood, since the

object in view may be fully attained, as the water contains a sufficient

quantity of air, either owing to the fact that it is either river or spring-

water, or by flowing open for a considerable distance after it has left

the spring.

Hatching apparatus.—The character of the hatching apparatus which

I saw in operation to some extent partakes of the nature of the period

in which the establishments to which they belong were founded ; but

they also reflect the special views and the degree of technical education

of their directors.

It is certain that among the very large number of models of hatching

apparatus which I have seen there is not one which could be said to

answer the purpose better than the others; but if we take into consid-

eration the requisites which they must possess, it will easily be under-

stood that these requisites may be obtained in many different ways, and

by different means. For the sake of clearness I will enumerate the

principal requisites which the hatching apparatus must possess, as fol-

lows:

1. They must furnish a suitable, continuous, regular, and uniform

supply of aerated water.
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2. They should economize space as much as is compatible with the

proper performance of the hatching operation and with the least possi-

ble hinderance to the renewal of the water.

3. They should be constructed of impervious, durable, and clean ma-

terials.

4. They should be jdaced in such a manner as to facilitate the opera-

tions which should be carried on during the hatching process, especially

the separation of the spoiled eggs from the healthy ones.

According to their typical character I .may classify the hatching ap-

paratus which I have seen in operation as follows

:

1. Caste's system: (1) Stairs of troughs; (2) hatching tables
5 (3) sub-

terranean canals.

2. Simple troughs: (1) Troughs of carbonized wood; (2) troughs of

cement or zinc.

3. Hatching tables : (1) Williamson tables
; (2) Zenk tables.

4. Bolton's system : Holton hatching apparatus.

5. California troughs: (1) Eckardt troughs; (2) California boxes;

(3) funnel-shaped troughs
; (4) automatic selectors.

6. Ice boxes : The Haack bos.

The defects of the Coste troughs are well known, and have been

clearly shown as fish-culture has further advanced. It is, therefore,

not astonishing that they have been everywhere abandoned, even at

Hiiningen, where the present director of the establishment does not use

them at all. I saw a Coste stairway in white enameled clay at Neu-

hausen, but it was not in use. Hatching tables (Coste's system) I saw,

however, at Hiiningen, where they are still used, and form part of the

material which the imperial German Government acquired with the

establishment. These tables are about a meter long, with a somewhat

deep edge, and are placed on an incline ; the first receives the water

direct from a spout in the short side of the table. A perforated parti-

tion of zinc plate, running parallel with the lower edge, lets the water

pass, which then flows from this edge through small leaden pipes upon

the table placed below. Some of these pipes are kept closed with a

stopper, while others are left entirely open, so as to maintain the desired

level. The large compartment (lined on the inside with ^inc) is placed

between the edge and the partition running parallel with the lower

edge, and is destined for the eggs, which are placed on a soft bed sup-

ported by the well-known network of glass stems, for which, in some

cases, a more economical construction of metal wire is substituted.

• Similar to the Coste tables are the large troughs in cement, placed on

an incline, which fill the large hatching-hall of the Velp establishment.

They are placed in a row of five double compartments having a com-

mon edge, and leading to a compartment which is double the size of the

others, and which is the last of the row. Some troughs intended for

hatching are 8G centimeters [about 34 inches] broad and 2 meters [about

79 inches] long. Here likewise the eggs are placed on Coste frames,
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many of which are set in terra-cotta, and have, in place of the glass

beams, beams of chalk. In these tables the water flows over the eggs
more easily, and does not flow among them ; the aeration, however, is

not and can not be so defective as in the Coste stairway, since the water
flowing through pipes from the front edge on to the table below rushes

down upon it, and rises again a little, and in every compartment spreads

advantageously over a large surface. But it is certain that the renewal

of the water must form the proper test, whether apparatus can, in the

establishment which possesses it, be used to advantage or not. The
Coste tables at ITuuingen show, by their state of preservation and by
their dimensions, that they are not so expensive as those found at Velp.

The spring water at Hiiningen is iu part made to flow through canals

of cemented brick-work which are laid in the ground under the hatch-

ing hall. They may be compared to veritable brooks, while by their

bottom, arranged in long steps ending in perforated cross partitions,

they resemble the Coste tables.

This system of subterranean cauals has one great inconvenience, as it

compels the person who places the frames for the eggs in position, or

who has anything to do about them, to work kneeling on the pavement.
This inconvenience is not found in the hatching tables at Hiiningen and
at Velp, as they are placed at a convenient height. The simplest appa-
ratus, however, is the large wooden troughs which I saw at Neuhausen
and Dachsen. The first of these were constructed according to two
identical models, but differing in size. Two and two are placed length-

wise by the side of each other ; their edges are about 20 centimeters

[8 inches] high; their shape is that of a parallelopiped; they have a par-

tition 25 centimeters from the short edge, opposite to which the water
enters if their length is 2.G8 meters and their breadth 43 centimeters [106

by 17 inches] ; and at a distance of 8 centimeters, if their total length is

68 centimeters and their breadth only 22 centimeters [27 by 9 inches.]

The eggs are spread on frames of iron and wire, the water, which is kept

at a height of 8 centimeters, flows into the.space between the partition

and the outer edge through closed pipes, at the end of which there is a
metal grating.

The Dachsen troughs resemble those which I have just described, but
here the eggs are placed on a layer of very fine gravel 2 centimeters

[f-
inch] high, above which there are 3 centimeters of water. This sys •

tern of hatching in wooden troughs, the eggs being placed on very fine

gravel, is practiced a good deal in America ; and I have also seen it em-
ployed at Zurich, but the same result is said to be obtained by placing

the eggs on the carbonized bottom of the trough, or on frames of metal
wire, of switches, or glass reeds. I would, however, observe in this con-

nection that, the general conditions of hatching being the same, which
it seems to me is hard to prove, the frames represent an expensive but
durable material, and the gravel a comparatively small expense, all the

work required being to get it all of a suitable size, and to wash it iu a

dilution of mineral acids before using it. If, therefore, it was not more
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to the purpose to keep the eggs on frames, it would be the most eco-

nomical way to place them directly on the bottom of the boxes.

At Eadolfszell, likewise, there are some wooden troughs constructed

in this simple and primitive plan. I saw at Mr. Schuster's establish-

ment, at Selzenhof, similar troughs, but constructed in cement, and

therefore of more solid material, more durable, and neater in their ap-

pearance. Their length varies from 4.8 to 3 meters [10 to 10 feet]. As
they have a partition of wire in the usual place, with the well-known

canal which carries the water to the pavement, they do not need any

special description. I will only state that those which are placed in the

room to the right of the entrance have an excavation immediately under-

neath the place where the water rushes out for the purpose of regulating

its movement and preventing it from springing up with too great force.

A portion of the very large hatching-room at Apeldoorn contains

troughs in cement, placed in pairs. Each trough is supplied with water

from a separate spout, and therefore there is not the least trouble to

keep the water aerated. Some of the troughs are of wood, but it is in-

tended to substitute for them, at no distant time, troughs made of the

material referred to above.

The hatching-tables according to the Williamson system are well

known and have often been described. They have the advantage of

causing the current of water to pass below the frames containing the

eggs, these frames being, in order to economize space, placed in this

hatching apparatus one above the other. I have seen these tables at

Eadolfszell and Michaelstein. In the last-mentioned establishment they

are placed over cemented tanks, which serve for fish, and are used only

in case of necessity.

The Zenk tables, which are an invention of the owner of the Seewiese

establishment, Mr. Frederick Zenk, although not in every respect like

the Williamson hatching apparatus, still resemble it somewhat. They

are troughs 2 meters long andG0cm broad[0iby2feet],madeof pine wood,

tarred on the outside and carbonized on the inside,* and their edges are

20cm [nearly 8 inches] high. The water flows from two stop-cocks at the

head of the trough against a partition of wood, which touches the bottom

of the trough, but which is 4 centimeters lower than the edge; thence it

passes into another compartment, whose partition rises to the same

height as the edge, but does not touch the bottom. The water, there-

fore, flows over the first partition, as in the Williamson system, and

passes underneath the second. A zinc pipe, starting from the distrib-

uting-pipe, is laid diagonally on the bottom nearly the entire length of

the trough. This pipe passes over the first and below the second par-

tition, and has all along its sides holes, from which small currents of

water flow, which is said to exercise a very beneficial influence on the

hatching process. At the distance of 9 centimeters from the end wall

* Carbonization is obtained by a piece of red-hot iron, or by applying smoking sul-

phuric acid.
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of the trough there is a partition which has nine holes, in three perpen-

dicular rows, which can be closed by means of small cork stoppers, with

the view to regulate the depth of water in the trough. If all the nine

holes are open the water in the hatching apparatus keeps at a height of

5 eeritimeters; if the lower holes are closed the water rises to the height

of 10 centimeters ; if those in the middle are closed the water rises to

a level of 15 centimeters; while if the upper holes are closed the water
may rise to 20cm . (See Figs. 3 and 4.)

Into the troughs placed underneath the first the water flows in the

following manner : The water, which reaches these troughs from those

above, has already served, but fresh water is led into them through the

diagonal pipe at the bottom, which receives it direct from the distrib-

uting-pipe.

The eggs are placed on rectangular frames measuring 5G x 25cm [22 by
10 inches.] They are made of galvanized-iron wire and have perforated

edges. If these frames, as is sometimes done, are not placed parallel

with the edges of the trough, this is done to avoid too uniform a cur-

rent. On every one of these frames there can be placed 10,000 trout

eggs, and as six frames can be placed on the bottom of the trough and
over each one of these three, these troughs have each a total capacity

of 60,000 eggs.

The hydraulic movement of this trough is in most respects like that

of the Williamson trough, only with this difference in favor of the lat-

ter, that the movement is repeated at each row of frames, partitions be-

ing interposed, which are wanting in the Zenk trough and which, in my
opinion, do not present the same advantage as the pipe in the bottom
of the Seewiese trough. Both models, however, have the inconvenience

that it is difficult to pick out the good from the spoiled eggs, for which
purpose it is always necessary to change the place of the frames so that

the one which is to be operated on is always at the top.

I saw the Holton apparatus at Eadolfszell and Cosmandorf, but they

were not in operation.

As a matter of course, Mr. Eckardt, at Liibbiuchen, employs the

troughs of his own invention, which, according to the movement of

the water, must bo classed among the California apparatus. It is not

necessary to describe them here, as Professor Pavesi has already given

a full description of them in his report above referred to.

The California trough is used very much, but not so extensively as

might be supposed from the favor wrhich it has found with many fish-

culturists. Still, I have found establishments in which it is the only

hatching apparatus in use; and many in which it is used in addition to

other hatching apparatus, for the reason that owing to lack of space

the number of these apparatus could not easily be increased.

The location of Huningen is not favorable to the use of this appara-

tus on a large scale, but owing to the favor which it has found with the

distinguished director of the Huningen establishment (who himself had
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introduced some modifications in it), it forms part of the apparatus which

has been acquired during his directorship. At Himiugeii I have also

seen California troughs in use in the open air.
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As reserve or supernumerary apparatus I have seeu these troughs

employed at Selzenhof, Zurich, and Seewiese.

Bg,5.

Tig. 6,

In the last-mentioned establishment I have seen it with such singu-

lar modifications that I deem it proper to give an idea of the same.

One of these models represents a small box with a rectangular base

(see Figs. 5 and C) which serves to receive the water directly from the dis-

tributing cock. Along a line in the middle of the longer side of this

box there is joined to it a receptacle of oval shape, in which the box
with the eggs is placed. A small pipe placed below the upper edge of

the box pours the water into a second pipe which is lower, broader, and
longer, which takes the water which cannot all come out through the

smaller pipe and which also* flows between the two partitions, the in-

side and lower of which supports the frame- for the eggs, while the

upper limits the external surface of the apparatus. The capacity of

this box is 6,000 trout eggs, the exact quantity which a California trough

of the normal type and dimensions can hold.

I do not consider it necessary to describe another modified type of

the California box, capable of holding 7,000 trout eggs, lower than the
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regular California box, bat with cross-sections and rectangular sides,

which I saw at Seewiese, and which, like the first mentioned, is made

by Ignaz Walther, of Marktreit. At Cosmaudorf, however, the Cali-

fornia trough only is used (Max von dem Borne type) without a third

box, and with the addition of the " catch-box," as also with von dem

Borne at Berneuchen, and to a great extent at Michaelstein.

In the last-mentioned place some of the California troughs are of the

Schuster model—that is to say, with a lixed perforated partition ;
but

some have a movable partition. The boxes are arranged on an incline

in such a manner that each incline has seven steps, so that the water

flowing from one spout passes from one box to the other, from the first

to the seventh in the row.

At first sight this arrangement shows the same defects which have

been noted in the Coste stairway ; but the better distribution of the

water, the large pipe which serves for its outflow (which causes it to

fall below in the shape of a thin veil), and the quicker renewal of

the same, makes up in the California troughs for the scarcity of air,

which in the Coste troughs is remedied by the presence of small faucets,

which distribute the water in the shape of small springs.

The best way of utilizing the California boxes, economizing space as

much as is compatible with the proper dispatch of the hatching pro-

cess, 1 have seen employed at Berneuchen. Here each spring supplies

only two troughs in succession, a box being placed between each couple.

Three models of California troughs are employed here, namely, Max
von dem Borne, normal type; funnel-shaped troughs (Bell); and auto-

matic selectors.

The troughs are placed in cemented tanks, which successively are

used for various operations connected with fish-culture ;
for keeping the

spawners and milters which are to furnish eggs for artificial fecunda-

tion, for hatching, and finally for the young fish. These tanks are 2

meters long, 50 centimeters broad, and 30 centimeters deep [about 79 by

20 by 12 inches].

By keeping the California boxes in tanks the water is prevented from

flowing on the pavement, and another useful object is reached by an

arrangement for regulating the depth of water in these tanks by means

of a pipe with an elbow, attached on the inside to the mouth of the dis-

charge pipe and terminating in a box of tin or perforated zinc. This

pipe may be more or less inclined by the operator, and allows him to

obtain the needed depth of water, as by increasing or decreasing the

contact of the water and the box he can raise or lower the level of the

'water in the tank.

The addition of a wooden box into which the discharge pipe passes

from the tanks will not in any noticeable way influence the result of

fish-cultural operations ; but it will serve as an illustration of the ex-

emplary order and cleanliness whicli reign in Max von dem Borne's es-

tablishment. I can not imagine anything more convenient and cleanly,
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as well as healthy, than his establishment, where you can approach the

tanks containing the apparatus through which the water runs ou any
side without wetting* your feet.

I may pass iu silence the Lavallette troughs (which I saw at Seewiese),

and the Zug apparatus (which I saw at Zurich) ; the first, because made
of porcelain, has a surface perforated by only a few and large holes;

and for the second automatic selectors have been substituted to ad-

vantage.

To some extent ice boxes may be considered as belonging to the

batching apparatus. They consist of prismatic or cubic boxes with

thick walls of wood, sometimes lined on the outside with zinc. In

these boxes, which may have a double lid, are placed, at a suitable dis-

tance, one above the other, several frames with a perforated wooden or

wire bottom. On these the eggs are placed on moist cloths. On the

top frame ice is placed which lets its cold drippings pass through the

perforated bottom. In this manner eggs have been shipped a long dis-

tance, and the embryonal development has been delayed.

Iu reviewing the character of the hatching apparatus which I saw in

operation, I would say :

1. That on account of their convenience (suitable height of the appa-

ratus) troughs of any kind of material, and hatching tables of the height

of an ordinary table, are equally to be recommended.
2. Troughs of cement and metal are preferable on 'account of the

durability of the material, and because they can easily be kept clean.

3. On account of the proper hydraulic movement all those apparatus
are to be preferred in which the water runs among the eggs placed at

its bottom.

I. An arrangement by which the eggs are more scattered is not to

be recommended, unless the abundant and rapid renewal of the " -iter

fulfills the third condition.

5. Owing to the greater facility with which the spoiled eggs can be
picked out from among the sound ones, those methods are to be pre-

ferred, by which the eggs are placed in a single layer.

(>. I consider it better to place the eggs ou frames of netting in pref-

erence to placing them ou fine gravel, or directly at the bottom of the

trough ; the best kind of frame is that which allows the water to pass
through easily (wire netting), and which has perforated edges.

7. All the hatching apparatus which I have seen answers the pur-

pose more or less, but the ordinary California trough excels them all,

because it meets all the desired requirements.

8. Automatic selectors are particularly suited for the hatching of eggs
of Coregoni ; while the ordinary California trough is specially adapted
to the hatching of the eggs of salmonoids.

At Hiiuingen I saw in operation the Haack apparatus. It was there

employed for Coregonus eggs from the Lake of Constance, which wTere

hatched at the expense of the Italian Government. The eggs remained
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in the box containing line ice until it was time to separate the fecundated

eggs from those which had not been fecundated, and which were opaque,

and from those which through contact with moss and alga had as-

sumed a bright blue color, so as to make them resemble colored crys-

tals.* The eggs were gradually hatched on Coste tables.t

Hatching-houses.—It is my opinion that he who travels for the purpose

of obtaining a practical knowledge of the various aids employed in an

industry like fish-culture should pay more attention to a critical exam-

ination of the apparatus seen in operation in the various establishments

than to the extent to which this apparatus is employed, because this

will necessarily vary according to the funds at the disposal of the estab-

lishment and the importance of the operations to be performed. I shall

therefore not speak of the size of the various hatching-houses, but pass

in quick review the characteristic features which they must possess.

The object of these houses is to protect both the hatching apparatus

and the persons who work them against the inclemencies of the weather.

If in case of necessity any kind of house or shed with windows suitably

placed may be converted into a hatching-house, it is none the less true

that buildings erected for the purpose, in a suitable position and fur-

nished with all the necessary requisites, will answer the purpose better.

Any one constructing such buildings should have due regard to the se-

verity of the weather, and provide them with sufficiently thick walls.

Thus at Cosmandorf the hatching-house has double walls of wood with

compressed straw between them.

At Cosmandorf, Dachsen, and Apeldoorn the hatching-chambers are

also of wood. The large hatching-room at Berneuchen has three

walls of wood, the fourth being of brick, formed by the same canal

which carries the water into the establishment. The roof is formed of

wooden slats, covered both on the inside and outside with tarred paste-

board. The placing of the hatching-chamber in the ground made nec-

essary by the hydraulic movement also serves the economical purpose

of affording protection to the water and the apparatus against the ex-

cessive cold of the winter.

I have already referred to the hatching-canals at Hiiningen, which

run in the pavement, as being made necessary by the circumstance that

the water has to be brought from a spring which rises at too low a level;

but they may also serve to keep the water from freezing. Whenever

* It seems to me that the vegetation which endangers packed eggs is perhaps

favored by the finish of the cloth in which they are wrapped and on which they rest.

I would therefore recommend the use of cloth without any finish, or from which it

has been removed by a solution of lye.

I I saw at Seewieso an ice box for transporting Thymallus eggs to the establishment

from the place where the eggs had been fecundated. This apparatus had the dimen-

sions of an ordinary Dillon vessel used by herbalists, and is made of tin by Joseph

Sihwarz-Spengler, in St. Polten, and like this can be carried slung over the shoulder.

It contains six frames for eggs, and a seventh (the top one) for ice. • It has two pan-

els, one for lowering what constitutes the long side of the parallelopiped box, the

other to raise the upper side.
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the climate makes it necessary (as at Berneuchen, Liibbinchen, See-

wiese, &c), stoves are employed.*

The hatching-chambers at Hiiningen, Selzenhof, Eadolfszell, Wilthen,

Liibbinchen, Michaelsteiu, Yelp, Zurich, and Neuhausen are of masonry.

The rooms where the hatching apparatus is kept should be sufficiently

lighted by windows placed in suitable position, so as to facilitate the

inspection of the eggs and the separation of the spoiled eggs from the

good, &c. It is also asserted that a violet or blue light is most favor-

able to the embryonal development of the eggs and fish. I accordingly

expected to see colored glass employed in some establishments, but my
expectations were disappointed.

I confess that, with Professor Yerson, among others, I am somewhat
skeptical as regards the influence of monochromatic (violet) light to

the exclusion of the white (composed of various rays of the luminous
spectrum) on animal organisms, since, as Yerson thinks, the same num-
ber of rays of a given color on which it is intended to experiment, to

the exclusion of others, pass through a colorless glass.

But, to return to the subject to which I referred, it is easy to guess
the reason for the absence of colored glass from the hatching-houses,

because according to the advanced opinion of our time the eggs will

develop better in complete darkness.t Moreover, it is of little impor-
tance in industrial establishments whether some think favorably of violet
and blue rays, while others have their doubts on the subject, as experi-

ments in this matter would seem more appropriate in a zoological lab-

oratory. Complete darkness has also its dangers, as it favors the de-

velopment of mold, while light favors the generation of green algae.

Even a simple pavement of beaten clay (at Dachsen) may suffice for

a hatching room, and it is certainly preferable to some other pavement
made of or covered with cement (Selzenhof, Hiiningen, Berneuchen,
&c.)

5 and in this connection I cannot speak too highly of theBerneuchen
establishment for the ingenious way of preventing a light and continu-

ous movement which, if not hurtful to fish-culture, may injure the build-

ing and interfere with the work of the operator.

As regards the filtration of the water it may be stated that the filter

may either be placed in a room immediately adjoining the hatching
room or in that room. The selection of a place for the filter will depend
on topographical circumstances and on the desire to avoid any unnec-
essary enlargement of the building. It is certain, however, that if the
filter is placed in the hatching room itself or in one immediately adjoin
ing it, this will be found more convenient, as it affords a better chance
to watch this useful apparatus without having regard to the state of

the weather.

* Although there are large stoves at Hiiningen, they were not used this year, not
even during a period of intense cold, when the temperature of the spring water be-
came considerably lower.

t For this reason, as well as to protect the young fish against their enemies, the
hatching apparatus is kept covered.
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It is also useful to have in the hatchmg-rooins a place for tanks where,

during the proper season, and separated by sexes, the spawning fish

destined for artificial fecundation may be kept. This is done on a large

scale at Hiiningen, where there are great tanks in the ground con-

structed of concrete. It has already been said that at Berneuchen

every provision in this respect has been carefully made by Max von

dem Borne. It is not necessary to speak of the size of these tanks, as

they will have to be in proportion to the number of spawning fish kept

on hand in each establishment.

Artificial fecundation of salmonoids.—After it has been ascertained

that the spawning fish have reached sexual maturity artificial fecunda-

tion may commence. This may be done either by one person alone or

with the aid of an assistant.*

In the first case the female fish is taken from the water and held with

the right hand over the basin destined to receive the eggs. If the fish

is large it is held inclined at a sharp angle. The belly of the fish is

then pressed with the thumb of the left hand, the movement being in a

downward direction.

If another person assists in the operation he must hold the fish by

the tail by means of a cloth. The two operators hold the fish almost

vertically over the basin, the first one holding it by the head with the

hand and in the manner indicated, and the second by the tail. The

first has to go through the manipulation described above to cause the

eggs to come forth. The male fish is subjected to exactly the same

operation.

The amount of vn-essure should correspond with the greater or less

degree of maturity of the female, without, however, passing certain

limits, as excessive pressure would injure the fish without reaching the

object in view. In some cases the eggs have reached such a state of

maturity that they will come out of themselves when the fish is exam-

ined to ascertain whether the genital gland has swelled enough to be

operated on.

In natural spawning the salmonoids will deposit their eggs at differ-

ent, more or less. short, intervals ; while where the process is artificial

they all come out at one and the same time with a certain violent move-

ment, which, however, does not interfere with their successful embryo-

nation. The milt of one male fish is used for the eggs of two or three

female fish.

In primitive fish-culture the eggs were kept under the water to be

fecundated, as people believed that in doing so they followed the teach-

ings of nature. But it frequently happened that many eggs were not

* The male fish may be recognized by having a more slender body, and its sexual

maturity by tbo brown color of the skin of the belly. When the male fish is large

its jaws are more booked than those of the female. The female is recognized by

having a stouter body ; it has reached maturity when the belly is swelled out and

elastic, and particularly puffed up above the anal fin, and when the reddish genital

gland begins to swell.
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fecundated, and were thus lost. In nature the male fish closely follows

the female, and it may be said that the laying of the eggs and their fecun-

dation are simultaneous. But in spite of the action of the water which

kills the enemies of the eggs, and the alkaline slimiuess of the eggs

which favors their movements, it is a fact "that many eggs do not

undergo the process of fecundation which necessarily takes place under

the water. At the present time, therefore, nature is no longer imitated

in a servile manner, and it is the general practice to employ dry fecunda-

tion, which assures better and more general success. When as many
eggs have been obtained as are deemed sufficient, and artificial fecun-

dation has been reached by mixing at proper and regular intervals the

milt with the spawn, the eggs are washed and then placed in the

troughs.

The possibility of fecundating eggs on the shore of the waters from

which the fish have been taken is proved by the circumstance that the

eggs immediately after fecundation are so elastic as to allow of their

being packed and skipped to the places where they are to be hatched.

As soon as incubation has commenced this is no longer possible, even
if managed in the most delicate manner, as the eggs when exposed to

any pressure will inevitably be lost. But transportation again becomes
possible when the eggs are near being hatched ; that is to say, when the

eyes of the embryo can easilybe distinguished through the shell. From
a practical point of view it is, therefore, important to know whether
fresh eggs contained in a dead female fish can be fecundated.

If it is desired to know how many eggs have been obtained, the ob-

ject can be reached by measuring them in small cylinders of a known
capacity, having perforated sides and bottom, and, the kind of fish from
which the eggs have come of course being known, to count the eggs in

one cylinder* and multiply by the number of cylinders.

Packing and shipping embryojiated eggs.—I have witnessed the packing

of embryonated eggs, to be sent a considerable distance, at Hiiningen

and at Selzenhof. The egg& were placed on a bed of moistened wadding
gathering them in a piece of cloth folded in such a manner as to j>revent

the eggs from touching the sides, and keeping them covered. The layer

of* eggs was placed on the perforated bottom of a small wooden box.

The next box is exactly like the first, and the last box of the pile con-

tains the small pieces of ice, the cool dripping of which keeps the eggs

below alive. The pile of boxes has on the top a stick of the same length

as the boxes, and rests on a similar stick at the bottom. The whole is

kept in position by a cord placed crosswise, and is then put in a larger

box, the spaces between its inner sides and the pile of boxes containing

the eggs being filled with sawdust, hay, or compressed moss.

From Pavesi's report the labels are known which are attached to the

outside of the package, and which contain the address of the persons

*A liter measure [a little more thau a quart] of eggs coutains 15,025 Thymallus eggs,

8,000 trout eggs, 7,000 of salmon, ami 36,920 of the Coregonus.
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to whom they are sent, and generally some directions for their treatment

by the railroad employes.

In Germany packages of eggs are received in the mails as postal par-

cels, and the administration of posts is directed to treat the package with

the greatest care, in compliance with the request " urgent" written on

a piece of red card-board attached to the usual label.

Tanks and ponds for salmonoids.—My report would not be complete

as regards salmon culture if I did not mention the open tanks ami ponds

which in many establishments are used for keeping the stock of sal-

mouoids.

The tanks are laid in cement, and covered with an iron grating, and
the salmonoids are kept in them, separated according to age. They are

so arranged that the fish in them can easily be fed artificially. As re-

gards the matter of artificial feeding, tanks are perhaps better than

ponds, as a possible excess of food* can more easily be removed in the

former, and as it is also easier to prevent any injurious pollution of the

water.

Special mention should be made of a simple contrivance adopted at

Hiiuingeii to protect the fish kept in certain provisional tanks, with

wooden sides, especially against rats, which, if they have once got into

them, find no way to get out. For this purpose boards are placed atright

angles with the vertical sides of the tank, and projecting a little over

the water, flow this contrivance may serve as a trap will be under-

stood without any further explanation by a glance at Fig. 7.

Jig.

7

Trout which have reached a certain age are generally placed in ponds,

in company with other non-carnivorous fish, which rid the water from
any superfluous vegetation (especially alga1

), and thus enable the sal-

* Daily visits are made to the hatehiug-box to remove the spoiled eggs. Among
the substances employed to feed salmonoids I have observed meat ground fine, meat
flour, dissolved brain, heart chopped line, cut-up entrails, and larva' of Hies bred in

decaying flesh. There are many more or less complicated machines for grinding the
food, but as they have been described in various treatises, I need not give any further

description of any of them, not even of the ingenious hydraulic grater for meat
which I saw at Seewiese, because its construction can easily be imagined.
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monoids to have more ready access to small crustaceans and inollusks,

which form an important part of their food.

Mr. Haack considers it also necessary to place in ponds those trout

which have been deprived of their eggs by an artificial process, be-

cause here they will find more favorable conditions for gaining flesh and
for recovering from the sudden exertion incidental to forced spawning.
Although on general principles it is preferable that the water in ponds

destined for salmonoids should during summer be kept cool, and that

its temperature should iii no case exceed 31° C. [SS° F.] (according to my
observations the temperature did not exceed this limit in any of the

establishments which I visited), it will be well to note that aeration,

an abundance of water, frequent agitation of the same, and a just pro-

portion between the capacity of the water and the number of fish to be
kept in it, will allow the fish to do well even if the summer temperature
of the ponds should not altogether come up to the conditions as men-
tioned above.

It would be useless to describe the arrangements for obtaining the

best hydraulic movement in the ponds and to provide for their draining

without losing the fish. This is done by patting partitions in suitable

places
;
perforated zinc plates being at present preferred for that pur-

pose. More or less ingenious apparatus is employed in this connection,

as well as sewers and pipes; but as they are known from models, it will

not be necessary for me to describe them.

In constructing the bottom of the conduits, cement or stone is at pres-

ent preferred to wt>od, which is only seemingly more economical.

Planting young salmonoids.—When should the young salmonoids be
planted ? The answers to this question differ somewhat, and reflect the

individual opinions of various fish-culturists.

Mr. Haack prefers to plant them when the umbilical bag has begun
to disappear, stating that as soon as they are placed in the water they
will hide under stones as long as they do not feel the desire to seek

food, and during this time they become acclimatized in the new ele-

ment.

In the Netherlands the young salmon are not planted until they have
lost the umbilical bag, and after they have been kept and fed artificially

for an entire year.

At Wiltheu the young trout are not placed in brooks until they have
been kept for a certain time in the apparatus where they were born,

where they have lost the umbilical bag, and where they have been fed.

After they have passed the fine season of the year in the brook they are

in autumn placed in x)onds, where they remain about a year; and after

that they are sold, if they have reached the weight of at least half a
pound.

It is not customary to place in open waters embryonated eggs of sal-

monoids which are near being hatched, for fear of some voracious fish,

especially the Chondrostoma nasus aud the Barbusfluviaiilis. Although
S. Mis. 90 36
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Mr. Haack declares that it not advisable to plant eggs in large lakes and

rivers, he states that be bas made some experiments in small streams

and lakes.

In Italy (at least in many parts of it) tbe Squalhts cavedanus would

bave to be feared particularly ; but I take tbe liberty to state tbat, wben
some years ago I planted eggs during spring in some large lakes of up-

per Italy, I invariably found tbe water in wbicb I planted tbe eggs free

from fisb. Moreover, if it is logical to presume tbat young fish freed

from tbe umbilical bag, lively and well able to swim, will be better pre-

pared to escape their voracious enemies than the sluggish eggs, it will

not be entirely unreasonable to suppose that young fish which are still

impeded in swimming by the umbilical bag will not be particularly ac-

tive, and able to escape from their enemies even if they should hide in

the maze of the gravelly bottom.

Species of salmonoids which are cultivated in the fish-cultural establish-

ments visited by one.—The post of honor among the salmonoids which

form tbe object of artificial fish-culture in Switzerland, Germany, and

the Netherlands is held by the salmon, Salmo salar, a veritable gastro-

nomic delicacy, which gives rise to a considerable trade.

The variety which enters during the spawning season the large rivers

of Central Europe from the North Sea and the Baltic is in German
called " Lachs," while the barren variety wbicb lives in fresh water and

does not go into the sea is called "Winter Salm."

All public administrations prohibit salmon fishing during the period

when these fish go up the rivers to spawn ; and no fish«of this kind are

allowed to be sold until it has been officially ascertained that the eggs

destined for artificial fecundation bave been laid.

Artificial fecundation is practiced, for instance, at Basel by Mr. Glaser,

at Lauffeuburg by tbe agents of the Fishery Company, which for this

privilege pays a considerable sum to the Governments of Baden and

Aargau. It is also practiced at Neuhausen, in the cantonal establish-

ments of Zurich, and at Dachsen. Mr. Glaser also furnished salmon

eggs to the Hiiningen establishment before Mr. Haack taught fecunda-

tion according to the most approved modern method. I have also wit-

nessed the incubation of salmon eggs in the establishments of Neuhau-

sen, Selzenbof, Seewiese, Cosmandorf, Velp, and Apeldoorn.

The young fish are mostly intended for open rivers, and are there-

fore sold to the various governments. Salmon eggs fecundated at

Selzenbof have been bought by the Government of Saxony, and have

been hatched at Cosmandorf, to be placed eventually in the river

Wesenitz, a tributary of the Elbe. The establishment at Cosmandorf

has also rendered this service to the Academy of Forestry at Tharand,

in Saxony, where Professor Nitsche does bis share in aiding the diffu-

sion of fish-culture. The Saxon Government pays the Cosmandorf

establishment 1 mark 30 pfennige [about 31] cents for every thousand

young salmon batched.



[25] FISH CULTURE IN CENTRAL EUROPE. 563

The Velp establishment hatches salmon for the river Yssel, and re-

ceives from the Netherlands Government 2 cents (Butch) [about 1 cent

American money] for each young salmon, and receives in all a sum
amounting to 25,000 lire [$4,825], which the Netherlands Government
pays to the various fish-cultural establishments in the Netherlands,
which are charged with restocking the rivers.

At Velp about 500,000 salmon eggs can be hatched, 300,000 of which
are obtained from fish in the Netherlands waters, while 200,000 are re-

ceived from the Upper Ehine. Besides young fry, salmon one year old
are also placed in the rivers; and the Government pays at the rate of
50 centesimi [about 10 cents] per fish. Another half million salmon
eggs can be hatched at Apeldoorn.

At Apeldoorn the California salmon is also hatched, which devel-

ops quicker than the Ehine salmon. It is this salmon which the emi-
nent fish-culturist, Mr. von Baer, president of the German Fishery
Association, considers (as he informed me) as peculiarly adapted to the
rivers flowing into the Mediterranean, owing to the fact that there is

much greater analogy between that sea and the Pacific than between
the North Sea and the Pacific. Mr. von Baer has, during the years
1877 to 1880, planted in the Danube, which flows into the Black Sea,

070,000 eggs of the California salmon.

The eggs of the Salmo sebago, another fish of American origin, also

develop very rapidly ; and large numbers of these fish are now found
at Seewiese, where during the time of my visit 2,000 eggs were hatched
and where some tolerably large specimens were found in ponds.
Trout culture is carried on still more extensively, and I have seen it

in operation in all the establishments which I visited. Fecundation of
Salmofario (the common European river or brook trout) is everywhere
practiced with spawning fish taken in the immediate neighborhood.
It is not so common to find establishments which devote themselves to
the Salmo or Trutta lacustris, and the only ones where I have seen this
done are Hiiningen and Selzenhof.

In some cases the indigenous species do not satisfy the fish-culturists

and they have commenced to introduce some foreign varieties of the
trout; among the rest the Salmo irideus, or the Trutta iridea, from
California. The oldest specimens of Trutta iridea are found at Hii-
ningen, where they were obtained from eggs which came direct from
America in 1882, and which have already propagated their species in
their new home. The value of this trout, according to Mr. Haack is

in the fact that it is an unusually hardy fish, and is therefore sure to
thrive in Germany.

I have also seen some Trutta iridea (one year old) at Liibbinchen
and some (two years old) at Michaelstein. Mr. Schuster also has some
Salmo carpio from the Garda lake, which he keeps in cemented tanks at
Badolfszell, and which he obtained from eggs furnished to him from
Torbole Trentino.
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At the present time two varieties of the Salvelinus are cultivated,

namely, the Salmo (or Salvelinus) unibla, and the Salmo (or Salvelinus)

fontinalis. The second variety may now be considered acclimatized at

Huningen, Apeldoorn, Berneucben, and in many other establishments.

The Salmo fontinalis is a great favorite, not only on account of its rapid

development, but also on account of the extraordinary beauty of its

coloring.

The spawning season of the Thymallus vexillifer had not yet begun,

and I could not, therefore, witness the hatching of the eggs of this fish

;

which, however, is raised in many establishments. Mr. Eckardt, for

instance, keeps them in a special paved pond.

The alimentary value of the Coregoni is sufficiently known; audi
therefore deem it proper to devote a few lines to this fish, all the more
as experiments are being made to introduce it in Italy, where it is not

found. But also in countries where this fish is found attempts are made
to introduce new varieties, such as the American Coregonus albus, which

is cultivated at Zurich, Liibbincheu, and Berneucben.

The Radolfszell establishment, situated on the shores of the Lake of

Constance, gives special attention to the Blaufelchen or Coregonus wart-

manni. There are several varieties of this fish ; and the Radolfszell es-

tablishment knows of at least three, differing from each other not only

by bodily characteristics, but also by their geographical distribution.

These are the Blaufelelien, found in the Lake of Constance proper ; the

Silberfelcken, in the Untersee (connected with the Lake of Constance),

aud the GanjlscJi, found only in a certain limited portion of the lake.

The Coregoni at Selzenhof come, as may be supposed, from the Lake of

Constance. From this same lake came the Coregoni, hatched at Hii-

ningen, which have been sent to the Italian Government for the Lake of

Como, where they find the required food, as that lake contains the

pelagic crustaceans, which, as Dr. Asper, of Zurich, has already de-

clared, are an indispensable article of food for this fish.

Mr. Eckardt does not think that there is any specific difference be-

tween the Coregonus marama and the Coregonus tcartmanni, and bases

this opinion on the reciprocal fecundation of the sexual products of these

two varieties. Notwithstanding the fact that such fecundation has

actually been observed—proving that even cross-breeds may possess

the .faculty of fecundation—this would not form a very strong proof in

favor of Mr. Eekarclt's opinion.

Two conditions are essential to the existence of Coregoni, namely,

great depth of water and suitable food (insects). Nevertheless it is

possible, according to Mr. Schuster's statement, to introduce the Core-

gonus /era also in shallow water, provided it contains suitable food.

The production of hybrids of salmonoids also forms part of the work
of fish-culture, and has been done on a sufficiently large scale. The
salmon, the Salvelinus umbla, and the American trout will interbreed

with the trout.



[27] FISH CULTURE IN CENTRAL EUROPE. 565

I think that the attempt to fecuudate, for instance, salmon eggs

with milt of the trout, should not remain the only one, and that, besides

endeavoring to find out whether the mixing of the sexual products of

these two kinds of fish will result in successful fecundation, fisk-cultur-

ists should also endeavor to utilize in some way eggs, which through

the possible failure of the male fish, would run the risk of being lost.

It is said that the hybrid of the salmon and the trout does not migrate

to the sea; and in this respect it resembles the" Winter Salm," with

which it also shares the physiological characteristics of being barren.

Haack, however, asserts that the barrenness of the hybrid of the Salve-

linus umbla (male) and the trout (female) can not be proved. At Ber-

neuchen hybrids were obtained from the Salmo fontinalis and the trout.

Dr. Asper, of Zurich, has no very high opinion of these hybrids, which

generally have a small head, an irregular dorsal profile and ovary. At
Dachsen a great mortality has been observed among the young bastards

of the salmon and trout, whose umbilical bag has the bluish color of

algse.

In the following table are given the kinds of salmon cultivated in the

various establishments

:

Name. Locality of establishment.

Salmo salar

Salmo quinnat..'.
Salmo sebago
Salmo fario

Salmo lacnstria
Salmo carpio
Salmo irideus
Salmo umbla

Salmo fontinalis
Thymallus vexillifer ,

Coregonus fera
Coregonus wartnianni

Coregonus maraena
Coregonus albus
Osmerus eperlanns
Trout cf Salmon ?
Salvelinns d Trout $
Trout cf Salmo fontinalis $

Zurich, Dachsen, Neubausen, Hiiningen, Selzenhof, Cosman-
doif, Velp, and Apeldoorn.

Apoldoorn.
Seewiese.
Zurich, Dachsen, Neuhausen, Hiiningen, Selzenhof, Seewiese,
Cosmandorf",Berneuchen, Michaelstein.Velp.and Apeldoorn.

Selzenhof and Apeldoorn.
Radolfszell.
Hiiningen, Liibbinchen, and Michaelatein.
Hiiningen, Selzenhof, Radolsfzell, Wilthen, Liibbinchen, Eer-

neiichen, and Michaelstein.
Hiiningen, Seewiese, Berneuchen, Velp, and Apeldoorn.
Zurich, Dachsen, Neubausen, Hiiningen, Selzenhof, Radolfs-

zell, and Seewiese.
Berneuchen.
Zurich, Hiiningen, Selzenhof, Radolfszell, Liibbinchen, and
Berneuchen.

Liibbinchen and Berneuchen.
Liibbinchen and Berneuchen.
Zurich and Liibbinchen.
Dachsen, Neuhausen, Seewiese, and Cosmandorf.
Hiiningen and Seewiese
Berneuchen.

II.—Cyprinus culture.

Carp.— The, principal object of cyprinus culture is the carp, Cyprinus

carpio, which iii Central Europe has from time immemorial given rise to

a very lucrative trade. The great ease with which it is multiplied,

raised, and protected against its enemies, its prolific nature, the pref-

erence which it shows for vegetable food, and its rapid growth, explain

the great favor which this fish has found with fish-calturists, and may
even justify the expectation that its cultivation may also be extended

to Italy, although we are not inclined to consider the carp a remark-

able delicacy.
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Carp are raised in ponds, where they are kept either by themselves

or in company with other fish. Different kinds of ponds are used in

carp culture, namely, spawning ponds, raising ponds, growing ponds,

and winter ponds.

The water of the spawning ponds should be somewhat warm. This

condition is obtained by having these ponds exposed to the sun, by

changing the water slowly, and by selecting such as are not very deep,

the average depth of water not being more than one meter [3£ feet].

Vegetation should be abundant, but not excessive. Eeeds and grasses

which soon cover a pond, should be checked in their growth. If pos-

sible, Mr. Haack would remove all the phragmites from the numerous

ponds at Hiiningen. Among aquatic plants the Glyceria fluitans is use-

ful, and much sought after by the carp, which deposits its eggs on it.

To regulate the spawning of carp, Mr. Haack advises to place the

fish intended for that purpose in comparatively cold water, and thence

take them at the proper time to the spawning ponds, where, stimulated

by the higher temperature of the water, they will soon deposit their

eggs. Benecke, on the other hand, advises to place the carp in the

spawning ponds when their water still has the winter temperature.

The number of spawning fish to be placed in a spawning pond cover-

ing an area of from one-tenth to half an acre should, according to

Max von dem Borne, not exceed two females and one male, each weigh-

ing 8 pounds, from which in a few days two to three thousand young

fish will be obtained. A single carp weighing 8 pounds is, therefore,

capable of producing enough young to stock 500 hectares [about 1,235

acres] of ponds. Mr. von dem Borne has had seventeen successive

spawnings in water having a temperature of 31° C. [about 88° Fahr.].

It is therefore not at all surprising, if Mr. Haack states that he has real-

ized from the above-mentioned number of carp in one pond, which costs

hardly $10 to keep up, the sum of $300.

Mr. Haack informed me that, in order to preserve all the good qual-

ities of the carp which he cultivates, he is very careful in selecting his

spawning fish from among those which from time to time are furnished

him for the purpose, selecting those which are not only sufficiently

robust, but which also possess all the other requisites of form and color

which make them desirable spawners. He therefore applies the true

principles of rational selection also to these animals.

The artificial fecundation of the carp is possible, but it is very little

practiced. The fish-culturist is contented in most cases to leave to the

carp the care of laying its eggs. Some people inclose the spawning

fish in non-floating and perforated boxes containing branches and awl-

shaped leaves (juniper branches in Mr. Eckardt's establishment), which,

as soon as they are covered with eggs, are placed in more suitable

water. Professor Nitsche advises experiments with the artificial fecun-

dation of carp, using frames covered with some silk stuff, like those

used by Mobius for herring. Fecundation should of course be aceom-
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plished under the water, as with other kinds of fish that lay adhesive

eggs, in recognition of the fact that the spawn of fish which spawn in

summer matures less rapidly when brought in contact with water than

the spawn of fish whose fecundation takes place in cold water.

I regret very much that the season was not favorable for seeing in full

operation the Liibbinchen ponds described by Max von dem Borne, and

arranged in such a manner as to insure the greatest possible result from

the spawning of carp, and the keeping of many other kinds of fish. As
it is not my intention to give a detailed description, I shall merely give

the general plan on which they are constructed. The ponds are deep

in the center, have flat shores, and are connected by numerous open-

ings with canals which are much lower. On the bottom near the shores

the collectors (bushes or branches) are placed, and are soon covered

with the eggs of the spawning carp. After the eggs have been laid,

these collectors are placed in other ponds, or in the canals surrounding

the ponds, care being taken to prevent the spawning fish from entering

these canals. It is necessary to remove the eggs from the spawning

fish, as the grown carp will injure them and devour the young fry.

The spawning ponds should be allowed to lie dry during winter, so as

to kill the small animals which are enemies of the carp, and especially

the pike which may have got into the ponds. The young fish would
soon suffer from want of food if this contingency was not provided for

by distributing them in suitable quantities in the growing ponds.

Mr. Max von dem Borne has even the smallest carp taken out of the

pond by a man who stands in the water and uses for this purpose a

muslin dipper. All the fish which he catches in this way he throws

into floating barrels with a bottom of very fine wire. After he has

gathered a sufficient quantity, he transfers them, by means of a zinc

basin with a spout, to the tin cans in which they are conveyed to the

ponds for which they are intended.

The growing ponds should be proportioned to the number of fish

which it is intended to raise in them, due regard being taken to the

amount of food which they contain. The fish are distributed according

to age ; for which reason rational carp-culture requires many of these

ponds.

In the growing ponds other fish may be kept with the carp; for in-

stance, pike and bass. These fish should, however, be very small, sofs

not to prey upon the carp. The principal object of having these 9& m
the ponds is to prevent the carp from spawning, as spawns woulu

make them lean. In these ponds artificial food is also i»^d, consisting

of flour-balls, vegetables, potatoes, bran, dung (frojv cattle), larvse ot

flies, &c.

If the conditions are favorable, the carp can winter in the ponds
;
but

in some establishments, as, for instance, at Kiiningen, there are special

winter ponds, in which the carp are kept during the cold season. For

these ponds spring water is used if it is somewhat warm. To prevent
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the carp from being frozen, special excavations are made in the bottom

of these ponds, where the carp crowd together in a semi-lethargic state.

The water of these winter ponds should be deep. But if the water

should freeze, it becomes necessary to make holes in the ice, so as to in-

troduce air into the water below. These holes are covered with sheaves

of reeds, having a broad base and forming a kind of roof over the holes,

thus preventing farther freezing. It is necessary, however, that these

holes be frequently examined, so as to keep them always open.

Tillage of carp ponds.—Mr. Haack recommends the custom which has

been introduced, of using the carp ponds also for agricultural purposes.

After they have served as ponds for two or three years, they are drained,

and then plowed for the cultivation of grain and potatoes. According

to the director of the Hiiningen establishment, a pond which has under-

gone dry cultivation is richer in small crustaceans which form a favor-

ite food of fish. For instance, the eggs of the Phyllopoda will develop

better during a dry season.

It will easily be understood why it is useful and profitable to use the

bottom of the ponds after a certain period for agricultural purposes,

thus utilizing the large quantity of fertilizing matter, consisting of leaves,

aquatic plants, animal matter, and excrements of fish, which has accum-

ulated in the pond ; while on the other hand it is difficult to explain

why ponds used in this manner should be richer in fish. Mr. Haack
believes that this is owing to the greater development of small crusta-

ceans ; but the greater abundance of these crustaceans has not been suf-

ficiently explained by science. We are, however, allowed to suppose

that the greater number of fish is caused not only by the increase of

small crustaceans, but also by the more luxuriant aquatic vegetation

which will develop in soil, which after lying dry, has been plowed and

cultivated, and before being again submerged has changed chemically

by the influence of the air and sun. Whether this explanation is correct

or not the fact remains and deserves to be taken into account.*

Other hinds ofcyprinoids which arc cultivated.—As secondary objects

of cyprinus culture we may mention the crucian carp (Carassius vul-

garis), the Chinese goldfish, the Idus melanotus, and the tench.

As regards the crucian carp (Carassius vulgaris Nilsson), I would state

that, compared with the common carp, it presents a great variety of

forms, and will interbreed with the Idus melanotus, but its flesh has not
hv delicate a flavor as that of the carp ; nor is its culture so profitable,

as ivs gr0Wth is much slower.

The golosgh (Carassius auratus), owing to its beautiful color, is much
sought after at, au ornament for ponds, artificial lakes, aquariums, &c,
and it is therefore niltivated to advantage.

* Iu further proof of thh. fact Mas von dem Borne (Fischzucht, 2d eel., p. 13) re-
ports what took place in an oM pond near Wittingau, called the Rosenberg pond, hav-
ing an area of 750 acres, which CVery three years produced only 1,000 hundredweights
of carp; and after having been laid di >r aud cultivated four times from 1865 to 1881,
produced 1,500 to 1,700 hundredweights.
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The Idus mclanotus, especially its small variety, rivals and perhaps
excels the goldfish in brilliancy of color, which changes with its differ-

ent ages.

The tench (Tinea vulgaris) is another cyprinoid which is cultivated to

advantage, especially its golden variety, which is kept in aquariums.

The manner of raising this fish differs but little from that of the carp,

as it is quite customary to stock ponds both with tench and carp.

III.—Other kinds of fish.

Pike.—At Kadolfszell, Mr. Dietrich, the manager of Mr. Schuster's es-

tablishment, has been successful with the artificial fecundation of pike

(Esox lucins). The eggs of the pike are very small, the embryo devel-

ops very rapidly, and the young are hatched in about twelve days.

They were placed in a small lake, where they did well but did not prove

amadvantage to the other fish. Mr. Max von dem Borne has also been
successful in fecundating pike eggs. As far as I know, fecundation of

pike eggs has not been attempted at Liibbinchen, where these voracious

fish are kept only in the growing ponds, to keep the carp from spawn-

ing. Here they are kept in company with the Lucioperca sandra aud
the perch (Perca vulgaris), which last-mentioned fish is considered to

diminish any excess of small fish, as they take away the food from

fish which are the proper object of fish-culture.

Black bass.—Successful experiments in acclimatizing this American
fish (Euro nigricans Cuv. & Yah, Micropterus salmoides Laeep.) have been

made at Berneuchen. The number of individuals of the first importation

which survived the long journey was very small; but from the 3 which

survived, Mr. Max von dem Borne obtained about 1,300 young fish. I

have mentioned this new branch of fish-culture, because Mr. v. d. Borne

thinks that it is adapted to the rivers of southern Italy; and I must

confess that I have great faith in the opinion of this distinguished fish-

culturist. But before introducing this fish, the question should be

thoroughly considered, whether it would be expedient to increase the

number of voracious fish. The black bass likes to spawn on a bed of

large stones. I have seen some very large specimens of this fish which

are considered the oldest now in Germany.

Eels.—All the eels found in the waters of Continental Europe came
from the sea as young eels, forming what is called the " mounting" of the

eels. The attempt to convey these young eels to places where they will

break their journey, or to guide them to such places if they do not go

there of their own accord, to some extent resembles the method pursued

at Comacchio and Polesine, where from time immemorial the eels have

been guided into the basins destined for them. The most enthusiastic

advocate of the introduction of these young eels into German waters is

Mr. Haack, who once procured them from France, but now obtains them

direct from Pisa, Italy, where they are brought into the market in enor-

mous quantities.
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The following is the method employed by Mr. Haack for packing

them and transporting them from Pisa to Hiiningen. He employs large,

square baskets lined with coarse cloth (jute), the inside being divided

into several horizontal compartments, which are produced by pieces of

cloth being sewed to one side of the cloth which forms the lining. In

each compartment are placed branches of Potamogeton pectinatum or

Potamogeton crispzim, which afford hiding-places to the young eels, and
which, owing to their peculiar elasticity, protect them from the danger

of being crushed. Layers of Potamogeton and eels alternate, until the

compartment is comfortably rilled, when another cloth is drawn out,

which receives other alternate layers of Potamogeton and young eels.

If the plants are sprinkled a little they will supply enough moisture to

keep the young eels alive. These packages are sent from Pisa to Basel

by way of the St. Gothard tunnel, special directions being given the

employes of the railroad to forward them promptly. Prom Basel they

are conveyed to the imperial fish-cultural establishment of Hiiningen

on wagons.

As soon as the eels arrive at their destination they are, together with

the plants which have protected them during their journey, placed in

water on the hatching-tables or in open tanus, where they move about

very nimbly, trying to avoid the light. The dead ones are picked out

when the plants are taken away, and afterwards during the daily visits.

Fish-cultural establishments or private individuals in Germany who
wish to obtain young eels get them from Hiiningen. This has already

been done by the Eadolfszell establishment, which has placed them in

the Lake of Constance, in the hope that after some time they will again

make their appearance when they have reached a greater size. Al-

though in Italy we are more favorably situated in this respect than Mr.

Haack, as we have plenty of young eels, we should nevertheless follow

his example and increase this useful species of fish in our waters.

At Neuhausen I saw an apparatus (eel-way) intended to favor the

retention oi' the young eels which, have reached the water above the

famous falls of the Plhine. (See Pig. 8.)
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It is a wooden canal with a smooth bottom, wifih wooden partitions

(not shown in the figure) placed at regular intervals; the entire length

is 5.07 meters [16|- feet]; it is divided in two arms (A, B) of nearly equal

length, and connected by a horizontal arm (C) ; the first in the beginning

runs horizontal, and afterwards slopes towards the arm C ; and from this

again slopes the arm B, which widens at its end. It is clear that this

canal will conduct a current of water from a higher to a lower level.

I am not able, however, to understand what benefit can be derived

from the use of this apparatus, which will not increase the "mounting"
of the eels (which in my opinion cannot be accomplished by any contriv-

ance whatever); but which will draw some of them away into water-

courses, which, owing to the lack of communication with the streams by
which the young eels usually ascend, would under ordinary circum-

stances not have them.

The following table will show what fish, not belonging to the sal-

monoids, are cultivated in the establishments which I visited

:

Name. Locality of establishment.

Acipenser ruthenus
Huro nigricans
Lucioperca sandra.

.

Silnrus glanis
Cyprinus carpio
Carassius vulgaris..
Carassius auratus
Idus melanotus
Tinea vulgaris
Esox lucius

Liibbinchen.
Liibbinchen and Berneuclien.
Seewiese, Liibbinchen, and Bernenchen.
Liibbinchen.
Hiiningen, Seewiese, Liibbinchen, Berneuclien, Michaelstein, and Apoldoorn.
Hiiningen, Liibbinchen. and Apeldoorn.
Hiiningen, Seewiese, Liibbinchen, Velp, and Apeldoorn.
Hiiningen, Seewiese, and Liibbinchen.
Hiiningen, Seewiese, Liibbineheu, Berneuclien, and Michaelstein.
Liibbinchen and Berneuchen.
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Apparatus, arrangement) and products

Place.
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of fourteen European hatcheries.

573

Capacity of appa-
ratus.
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IV.

—

Some of the causes of the general diffusion of fish-

culture IN THE COUNTRIES VISITED, ESPECIALLY IN GERMANY.

The process of artificial fecundation of fish is said to have been a

secret possessed by some French monks towards the end of the fifteenth

century. It was also discovered by the Hanoverian Jacobi (1758), and

again fell into oblivion, but when it was again discovered in 1849 by

two fishermen, Remy and Gehiu, due publicity was given to it by Pro-

fessor Coste. No practical application, however, wa.s made of it until,

at Professor Coste's suggestion, the Hiiningen establishment was

founded, to which Europe is certainly indebted for the modern impulse

given to fish-culture, because its influence made itself felt not only in

France, to which it formerly belonged, but also to foreign countries,

including Germany. The new industry soon spread rapidly and made

constant progress, numerous societies and journals promptly diffusing

its knowledge.

But Hiiningen, during the last years of the French regime, did not

keep up with the progress made in fish-culture, both in Europe and

America, and lost its importance, until it passed into the hands of the

German Government, and Mr. Haack became its director, when it

again began to improve.*

The interest taken in fish-culture by the Governments of Germany,

Switzerland, and the Netherlands, which in a large measure have con-

tributed to the restocking of public waters, and which have also fur-

nished the necessary material for private establishments, has greatly

aided the diffusion of artificial fish-culture ;
its further progress is assured,

as the results of its operations are no longer uncertain, and as the pe-

cuniary benefit derived therefrom becomes greater.

This industry has beeu made popular -to no small degree by the pub-

lic exhibition of fish-cultural apparatus in full operation in zoological

gardens (as at Dresden, Amsterdam, Frankfort-on-the-Main), and in

aquariums (Berlin), which, as is well known, arc visited by large num-

bers of people.

In Saxony fish-culture is popularized by courses of lectures given by

Professor Nitsche, of the Academy of Forestry, at Tharand. As this is

the only course of instruction on fish-culture of which I have any pre-

cise knowledge, it will not be out of place to give a more detailed de-

scription of the same. At certain convenient seasons Professor Nir'sche

gives free lectures on fish-culture at the Academy of Forestry. He has

published a large wall diagram, giving illustrations of the fish in ques-

tion (trout) ; the distinctive characteristics of sex ; the eggs, both sound

and spoiled by mold 5 the phases of their embryonal development; the

young fish with and without the umbilical sac ; a figure showing arti-

ficial spawning ; the gravel-filter of Mr. Ryfsell, pincers, glass pipes,

'Mr. Haack lias introduced at Hiiningen new apparatus ; has bad cement tanks

constructed ; has improved the distribution of the water, and the arrangement of the

ponds.
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vessels for measuring" the eggs ; California boxes, whole and in sec-

tions, cans for transporting eggs, etc.

In these short courses apparatus, fish, and eggs are shown, while in

a small room of the academy, which has been transformed into a batch-

ing chamber, the California apparatus is shown in full operation with

trout eggs.

Analysis of lectures on the artificial raising of trout

A.

I.—Introduction. Propagation of trout in open waters.

1. Waters in which trout and their kind live.

2. The spawning of trout in open waters:
a. The spawning season (winter), and the spawning places.

o. Fecundation of the eggs laid by the female by means of milt ejected by the
male.

c. Dangers to which the eggs are exposed daring their development and dining
the hatching.

3. Showing that in open waters only a small percentage of the eggs is hatched.
Can this be remedied by artificial raising ?

II.

—

The artificial raising of trout.

1. Idea of artificial trout raising, i.e., an artificial way of depositing, keeping, and
hatching the eggs and protecting them against dangerous influences.

2. Method of artificial fecundation :

a. The procuring ofspawning fish.

b. Separation and distinction of the sexes.

c. Indications of sexual maturity.
d. The spawning of the ripe female.
e. Dry fecundation of the eggs by means of the milt.

/. Counting the eggs by means of a measuring glass, and their introduction into
the hatching troughs.

3. Necessary conditions for the development of fecundated eggs. Precautions to

prevent any animals from destroying the eggs. Pure water needed inces-

santly :

a. By chemical processes the water should be kept free from injurious matter.
b. And by mechanical processes from mud.
c. Its temperature should not be too high (0.5° to 8.6° C.) [33° to 47.5° F.].

d. The largest possible quantity of air should pass through the water.
e. During the hatching time it should neither cease to run nor freeze.

4. The California box, the apparatus best adapted to raising a small quantity of
trout

:

a. Description and demonstration of the California box and its accessory, appa-
ratus.

b. Instructions for placing it in position.
c. Demonstration of the advantage of the California boxes, as compared with

other apparatus, where the eggs are placed on a bed of sand. The advant-
ages consist in a saving of space, and in the greater ease with which the eggs
and young fish are kept clean.

5. Care of the eggs during the hatching time :

a. They should be left entirely undisturbed during the first week.
b. Dead eggs should be removed every day to jirevent the formation of fungus.
c. All sediment should be removed.

6. Young fish, and their care :

a. The approach of the hatching is indicated by the visibility of the eyes of the
embryos.

b. The young trout is hatched with an umbilical sac.
c. Change of the young fry to a small fisb.

d. Keeping the young fash clean, and regularly removing the dead.
7. Placing of the young fish in water adapted to their raising

:

a. The proper time for placing the fisb in water.
b. Hatching brooks and hatching ponds.
c. Transportation of the young fish to the wrater ; cans employed for transporting

them.
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III.

—

Conclusion.

Facility with which brooks can be stocked with trout; given the possibility of
receiving from a distance, by mail, einbryonated eggs:

a. Selection of a <;ood spring, even if it should be small.
b. Treatment of the iish after their arrival.

Exhortation to make experiments on a small scale.

B.

I.

—

Introduction.

1. The- growing depopulation of our waters, and the causes of this phenomenon:
a. Voracious fish.

b. Many streams have become unable to maintain iish alive, owing to industrial
and mercantile establishments, and to the lack of spawning places, and of
suitable places where the fish can live.

2. Desirability of using for the raising of hsh any waters which may still be adapted
to the purpose.

3. Trout are best adapted to this purpose.
4. Artificial raising is the bes-t means.
5. The artificial raising of fish is a German invention (invented by the Hanoverian

Jacobi in 1758; first published, 1763-64). After it had fallen into oblivion
it was invented anew by a fisherman of the Vosges, Remy, in 1849, and prac-
ticed on a large scale at the establishment of Huningcn, in Alsace, which
passed into the hands of Germany in 1871.

II.—Life and propagation of trout in open waters.
1

.

Waters in which trout and their kind live ; the idea that trout confine themselves
to mountain streams is erroneous.

2. Spawning place and season of the trout.
3. The ovaries of the femalo empty their contents into the abdominal cavity.
4. Structure of the egg

:

a. The yelk.
b. Tho germ.
c. The shell of the egg and the micropyle.

5. Tho testicles of the male have ducts carrying

:

6. The sperm

:

a. The liquid of the sperm.
b. Spermatic filaments.

7. Depositing the eggs ; their fecundation by means of the male semen.
8. Fecundation is accomplished by the entrance into the micropyle of at least one

spermatic filament.
9. The development of the young fish :

a. Point from which the formation of tho body of tho young fish starts.

b. Extension of the same and formation of tho back of tho young fish.

c. Growth of the yelk round the germinal spot.

d. Formation of the shape of the body of the young fish.

e . Visibility of tho eyes by tho formation of pigment in tho eyes.

/. Tho little fish with its umbilical sac, and its hatching from tho egg. •

</. The change of the embryo, which does not need any food, to a perfect little

iish.

10. Conditions favorable to the normal development of the embryo:
a. The eggs should bo fecundated.
/>. Tho eggs should be daily moistened with water not chemically pure.
c. The water should be furnished with a constant supply of fresh air.

d. Mud, which hinders the access of air, should be removed.
e. The temperature of the water should not be too high (0.5° to 8° C.) [33°-

46.5° F.]. Too high temperature accelerates development, while too low
temperature delays it.

/. Safety from mechanical dangers. If the eggs are bruised, malformation is

caused. Safety of the fish against enemies belonging to the animal kingdom.
11. Which conditions of success are not'all found in open spawning places ; and how

a large part of the eggs run a great risk.

III.

—

The raising of trout.
1. Tho nature of trout raising.
2. Procuring fish for artificial fecundation :

a. Obtaining spawning fish.

b. Distinguishing the male from the femalo fish.

c. Indications of tho maturity of tho spawn.
d. The spawning of the mature female.
e. Tho spawning of the mature male.
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III.

—

The raising of trout—Continued.
2. Procuring fish for artificial fecundation—Continued.

/. Different methods of fecundation (dry and moist).

q. Counting the eggs by means of measuring glasses ; and placing them in the
hatching troughs.

3. Necessary conditions for placing a hatching trough:
a. A hatching trough may be placed anywhere where there is a current of not

too warm water, which may be conducted to a place secure against freezing.
b. Water of ponds, rivers, and springs may be used, each haviug its peculiar ad-

vantage.
c. Chemical purification of the water, and freeing it from injurious matter, is

indispensable.
d. Cleaning the water from mud may be effected by means of clearing basins or

by filtration. Arrangement of a small sand-filter.

c. It is desirable that tho water should fall into the hatching troughs from a cer-
tain height, thus producing air.

/. A space protected against frost may bo arranged by means of a very simple
apparatus, as a smaii wooden shed covered with substances which are non-
conductors of heat, such as reeds, sti-aw, sawdust, etc.

(j. The pipes through which tho water is conveyed should be so arranged that
they can easily be cleaned.

4. A good hatching trough should be :

a. Of durable material.
b. Easy to handle.
c. Easy to clean.

d. Well protected against the enemies of fish.

e. Should have room for a suitable quantity of eggs on a small bottom.
/. Should be so arranged as to render easy tho care and management of the

eggs.

5. All these requisites are possessed by Max von dem Borne's California trough :

a. A description and demonstration of the trough and its accessory apparatus.
b. Showing the disadvantage of placing the eggs on a bed of sand.

G. Care of tho eggs and the young fry :

a. Necessity of daily visits to the apparatus ; special attention during rain-storms
and snow-fall.

b. Treatment of the eggs during the first stage.
c. Removing every day the dead fish, to prevent the formation of fungus.
d. Removing all sediment.
e. How to recognize tho approach of the hatching by means of tho points of the

eyes which become visible.

/. Keeping the hatched embryos cleau.

7. Placing tho young fry iu the waters where they arc to be raised :

a. Proper time for transporting the fry.

b. The brook for the young fry, aud its character.
c. Transporting the young fry'to the places where they are to be raised.
d. Cans for transporting them.

8. Some brief hints as to the management of trout ponds.
9. Stocking with trout such waters as are adapted to tho purpose, but where no

trout are found

:

a. Various methods of stocking with grown fish, young fry, and with e^s •

hatching of the same near the waters which are to be stocked.
b. The last-mentioned method to be preferred; accustoming the fish to the water

in which they are to live.

c. Choico of a good spring for embryonated eggs ; a spring which has been tried
and found to answer the purpose, even if far away, is to be preferred to one
which has not been tried.

d. Facility of sending eggs by mail.
c. Treatment of tho eggs,Vhen they have arrived at destination, iu tho hatching

troughs. °

10. Management of trout ponds; their character

:

a. If there is only one pond, it can be used only as a growing pond.
b. If there are at least three ponds, young fish may be raised in them.
c. Hatching ponds, raising ponds, growing ponds.
d. The food of trout in ponds.

11. Growth of the trout

:

a. The growth of trout is possible wherever there is suitable food.
b. Growing basins for trout: conditions of soil, abundant supply ofsuitable water*

the proper control of this supply.
c. The growth of the trout depends on ample food, and a limited space for mov-

ing about.

S. Mis. 90 37
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[II.

—

The raising of trout—Continued.
12. More extepsive arrangements for raising trout

:

a. Circumstances under which they are made ; if the object is to stock a large

area of water, or if a large sale of eggs is looked for.

b. Principal ideas which should guide persons in arranging a large establish-

ment.
c. The batching house; conditions of soil and abundant supply of water, with a

good fall. Essential characteristics of the hatching house: Protection against

Frost, sufficient light, so the eggs can be properly taken care of, close prox-

imity to the dwelling of the inspector.

cl. Samples of hatching troughs adapted to largo establishments; Williamson
troughs.

e. Apparatus for filtration and aeration.

/. Packing and shipping ofembryonated trout egtrs.

13. Hints on the raising of other species of salmonoids; where are such fish raised .'

a. liaising of Thymdlliu vexillifcr.

b. Raising of Salvelinus.

c. Raising of salmon.

IV.—-Conclusion.

a. Brief review of legislation relative to the lish in question.

b. Advantages of large fishery associations.

c. Exhortation to found small fishery associations.

(/. The German Fishery Association, and its influence.

V.

—

Financial statement op the Huningen establishment
from April 1, 1884, to March 31, 1885.

INCOME.

From the German ministry of agriculture for placing young salmon (one

million) in the Rhino $5,497.80

Sale of embryonated eggs of salmonoids :

(a) To Germans : 1,904.00

(b) To foreigners 357. 00

Sale of embryonated eggs of Coregoni 71. 40

Sale of carp. 714.00

Sale of ice and reeds 238. 00

Reimbursements for packing 2.8.00

9, 020. 20
EXPENSES.

Salary of d i rector, besides lodging 856. 80

Two keepers, besides lodging 456.96

Secretary and treasurer 471. 24

Wages of workmen - 714. 00

Traveling expenses of director 380. 80

Rent (ground rent) 499.80

Purchase of eggs of salmonoids and fish, 2, 380. 00

Food offish 476.00

Packing eggs 238. 00

Library and experiments 142. 80

Maintaining and improving ponds, &c 052.00

Maintaining and improving buildings 357. HO

Unforeseen expenses 142. 80

For new constructions 052. 00

9, 020. 20

Brescia, June 21, 1885.
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B.—NOTES ON FISH-CULTURE IN GERMANY, SWITZERLAND,
AND THE NETHERLANDS, BY DR. VINCIGUERRA.

I.

—

Germany.

1. Hiiningen.—The imperial establishment of fish-culture at Hiiningen

is situated in Alsace, at a short distance from the Swiss boundary, and

ouly 8 kilometers from Basel. Founded in 1854 by Professor Coste and

two engineers, Berthotand Detzein, it passed through different phases

and finally into the possession of the German Government; and since

that time Mr. Hermann Haack has been its director.

The establishment has no fixed allowance from the Government, be-

cause it should, if possible, be self-supporting, but the expenses have,

so far, always considerably exceeded the income ; and the deficiency

has been made up by the German Government, in the shape of a com-

pensation paid for young salmon placed in the Rhine every year.

The ground on which the establishment stands belongs to the village

of Blotsheim, covers an area of 39.56 hectares [97f acres], and is rented

for an annual sum of $465.22.

The water of the establishment is supplied by copious springs, of

which there is a sufficient number in the neighborhood, from a small

brook called the Augraben, and from the canal connecting the Rhone
and the Rhine. For the hatching of the eggs Director Haack prefers

this water to brook and spring water, because it seems that the latter con-

tains larger quantities of the germs of the much-dreaded mold; more-

over, it is too warm, having a constant temperature of 10° R. [54.5° F.],

while the temperature of the brook and canal water falls even to the

freezing-point. The water is no longer filtered in the true sense of the

term; but before being distributed through the establishment, it passes

through grates and fascines, in order to keep out any large foreign

bodies.

The ground floor of the principal building and that of the left wing
are devoted to the hatching of the eggs of salmonoids. The eggs of

the common trout are gathered and fecundated in the establishment

from fish raised there ; the eggs of lake trout, salmon, Salvelinus, Thy-

mallus, Coregonus, &c, are received from abroad. Of tlie five kinds of

American salmonoids introduced into Europe a few years ago through

the efforts of the German Fishery Association, two are raised in the

establishment. These are the American trout, or " Bachsaibling " (Salvc-

linusfontinalis), and the California trout, or rainbow trout (Salmo wid-

ens), both distinguished by their beautiful color and their fine shape.

The former has already been sufficiently spread by fish-culturists; while

the latter is not yet found so generally ; although Mr. Haack thinks, if

specially cultivated, it will yield very fine results.

The Hiiningen establishment carries on an active trade in the eggs of

salmonoids, $2,332.40 worth of these eggs having been sold during the
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season of 18S4-'85 ; live fish are also sold, especially carp, ami also

trout, alter they have for two or three years furnished sexual products

for reproduction. Every year young salmon are placed in the Rhine

to the number of from 500,000 to 1,000,000, and in return the establish-

ment receives from the German Government a sum sufficient to cover

the annual deficiency, provided it does not exceed $5,950.

The hatching apparatus used in the large halls of the Hiiniugen estab-

lishment are still substantially those invented by Coste, having frames

with a bottom of glass stems, although for these there have been sub-

stituted, to a large extent, other frames with a bottom of metal staves,

or a network of metal wire, used particularly when eggs of the finer

kinds of fish, such as Coregoni, are to be hatched. Generally the eggs

wdiich are to be hatched in the establishment are, when near being

hatched, placed in troughs made of pine-wood, about 3 meters long, 40

to 50 centimeters broad, and 15 to 20 centimeters deep [about 10 x 1£

X £ feet], at the lower end of which there is a metal grating to prevent

the escape of the young fish. They are covered with a strong wooden

lid to prevent mice and rats from getting in, and to have the develop-

ment of the eggs carried on in darkness, which greatly favors such

development. These troughs are then placed in the open air, and after

the eggs have been hatched the young fish are fed until they are near

losing their umbilical sacs, when they are immediately placed in some

river or lake, it being considered better to place them in open waters a

few days before they have entirely lost the umbilical sac. When the

number of eggs to be hatched is very large, Mr. Haack also uses Cali-

fornia apparatus, more or less modified; especially those recently con-

structed by Professor Benecke on the principle of the La Vallette ap-

paratus.

The young fish destined to be raised in the establishment are placed

in small basins laid in cement, into-which water runs continually.

Here they are raised and fed artificially, and are not taken out, except

in very cold winters, when for some days they are placed in basins in

the small wing on the right. There are also ponds for carp and for

some other cyprinoids (Tinea, Idus, &c), some small for winter, and

others large for summer; these ponds are used for reproduction and the

development of the young fish. The largest of these ponds covers an

area of 1 hectare [about 2£ acres]. The ground where it was excavated

wTas rented for the sum of $9.G5 per annum, and the annual income

from carp raising amounts to $289.50.

After several experiments Mr. Haack has succeeded iu transporting

from Pisa to Hiiniugen live young eels, known by the name of "blind

eels." He keeps them for a certain time in cemented basins, and then

ships them to other parts, some as far as the most remote portion of the

province of Pomerania.

The imperial establishment of Hiiniugen is the one which has given

the greatest impetus to the spread of the industry of fish-culture; but
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at the present time this industry has made such rapid strides in Ger-

many, that Mr. Haack deems it proper and advisable that the Govern-

ment should cease to carry it on exclusively, but let private enterprise

take hold of it.

2. Selzerihof.—The fish-cultural establishment of Selzenhof is situated

about an hour and a half's journey ironi the city of Freiburg in the

Grand Duchy of Baden. It belongs to Mr. Schuster, the mayor of Frei-

burg, who founded it in 1865, and enlarged it in 1872. It does not re-

ceive any fixed subsidy; but the Baden Government pays it for the

young salmon placed in the Rhine and for the Coregoni placed in the

Lake of Constance, on the shores of which Mr. Schuster has another es-

tablishment, Badolfszell.

It furnishes embryonated eggs to the German Fishery Association,

and to many public and private fish-cultural establishments.

The eggs are hatched in a small one-story building, divided into three

rooms, two large and one small. The water comes from a brook running

at a short distance from the house, but as in winter this water is too

cold, it is then mixed with spring water, which is warmer, so that in the

hatching-room its temperature is not lower than 2° B. [3G.5° F.]. The
water passes through a sand-filter, which need not always be employed,

as the water is very pure. The hatching-rooms are somewhat lower than

the filter, and the water which enters through two pipes, one for each of

the large rooms, circulates in an open canal, constructed of masonry,

placed at a certain height along the walls, whence it falls into the troughs

below. To each of the openings perforated metal tubes are attached, for

the purpose of aerating the water, which process Mr. Schuster considers

very important, and endeavors to further it by every possible means.

The kinds of fish on which Mr. Schuster operates all belong to the

family of the salmonoids, and are especially the Bhine salmon, river

trout, lake trout, Salvelinus, Thymallus, and Coregonus. A trade is also

carried on in trout eggs fecundated by salmon milt, which are much
sought after by fish-culturists, because the hybrids obtained by this

process develop very rapidly and do not go into the sea. He has also

undertaken the culture of Salmo fonUnalis and Salmo iridcus from North

America.

The troughs which serve for hatching the eggs are cemented and 22

in number. Their length varies from 360 to 480 centimeters, and their

breadth is 45, and their depth 18 centimeters. [Each trough is there-

fore about 14 feet long, 18 inches wide, and 7 inches deep.] They are

covered with wooden lids, having some openings provided with grating.

The eggs are placed on wire frames, which can be placed one above the

other. There are also employed some California boxes, according to a

model prepared by Mr. Schuster.

There are 9 ponds, which are used for raising young fish and for keeping

the spawning fish. Two of these ponds are for carp. The ponds are

arranged one above the other, so that the water passing from one pond
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to the next forms a little waterfall, and is therefore always properly

aerated. The Selzenhof establishment can hatch about 3,000,000 eggs

at the same time.

3. Eadolfszell.—This establishment is situated in the little town of

Radolfszell on the "Untersee," a branch of the Lake of Constance, and

like the preceding one it is the property of Mr. Schuster. It was founded

in 1877, principally for the purpose of reproducing Corcgoni. It con-

sists of one large hall, which formerly served as a public bath. The

water used in it is the common drinking water of the place, and is not

filtered. In summer its temperature is about 8° R. [50° F.], and in win-

ter it sometimes falls to 1° R [34° F.] The water is contained in a reser-

voir placed in the highest part of the hall, and thence it is by wooden

conduits led into the troughs, of which there are 7, some without di-

visions, and with several compartments, on the Williamson system.

The troughs are at some height above the ground, resting on wooden

supports. For the hatching of Coregoni a Holton apparatus is princi-

pally employed. It consists of a kind of wooden box into which the

water enters through a hole in the bottom, and gradually passes through

1 5 frames made of iron wire, placed one above the other. Each of these

frames can hold about 20,000 eggs. The water finally flows over the

upper edge of the apparatus.

Although the principal fish raised in this establishment are Coregoni,

some other fish are also cultivated, as the lake, trout (among them the

famous trout from Lake Garda, some young specimens of which I saw,

which had been raised in the establishment), 8alvelinus, and Thymallus.

They are placed in the upper course of the Rhine, and some in the lake,

where formerly they were not found. After the river and lake had been

stocked, people soon began to catch these fish. The German Fishery

Association pays a reward of $1.10 to every fisherman who can prove

that he has caught one.

4. Seewiese.—The establishment of Seewiese near Gemiinden in Fran-

conia (Bavaria) belongs to Mr. Frederick Zenk, of Wiirzburg, who

founded it in 1881 on ground belonging to him, and entirely at his own

expense. The establishment does not receive subsidies of any kind, and

has no other iucome except from the sale of eggs and fish.

The hatching room is 20 meters long, 9 broad, and3J high [about 65^

X 29 J x Hi feet]. The water rises to a height of 2 meters [about (U

feet] above the floor, and runs along the northern wall in a pipe having

a diameter of 8 centimeters [about 3^ inches.] It generally comes from

a brook in the neighborhood, which contains a great many fish, and is

therefore called the " Fischbach." The temperature varies from a max-

imum of 10° R. [54.5° F.] in summer, to a minimum of 1° E. [34° F.J in

winter.

If the water flows too warm or too cold, it can be mixed by a small

hydraulic pump ; or there may be substituted for it spring water, hav-

ing a constant temperature of about 5° R. [43° F.J The water of the

brook is filtered through an apparatus containing sponges and sand.
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The hatching-troughs are of wood carbonized on the inside ; their

number is 20, and they are arranged in groups of 4 each. The frames

used are those of Coste, and others having a network of metal wire.

Some California boxes of various systems are also used.

The fish raised in this establishment are river trout, lake trout,

Thymallus, Salvelinus, and cross-breeds of Salvelinus ( $ ) and trout ( 9 );

also some American species, as Salmo sebago and Salvelinus fontinalis.

Besides the above-mentioned hatching-house, there is another smaller

one, fed exclusively by spring water, where, besides ordinary troughs^

circular porcelain apparatus (according to the La Vallette system) are

used.

There are also 20 ponds of different size for young Salmo sebago and

American Salvelinus, from which, though only two years old and not

more than 15 centimeters [0 inches] long, Mr. Zenk has already obtained

eggs. In these ponds there are also carp, bass, tench, and golden ort

(Idus melanotus var. aureus).

In the large hatching-room there can be kept and developed about

G,000,()00 trout eggs.

5. Cosmandorf.—Near the village of Cosmaudorf, between Dresden

and Tharand, in Saxony, a short distance from the confluence of the

"red" Weisseritz and the "wild" Weisseritz, there is a small fish-cult-

ural establishment belonging to Mr. Mittag, one of the proprietors of

the fisheries in the Weisseritz and the Wesenitz, who, among other

economical enterprises has undertaken to restock these waters by means
of artificial fish-culture. He does not receive any direct subsidy from

the Government, but it furnishes him gratuitously the einbryonated

salmon eggs, which are to be placed in the Weisseritz ; and also pays

him 31 cents for every thousand young salmon which have been hatched

iu his establishment. Mr. Mittag is, however, obliged to furnish the

necessary material for Prof. Nitsche's fish-cultural course at the Tha-

rand Academy of Forestry. The establishment has been in existence

about six years. Some time before this another much larger establish-

ment was founded, but proved an entire failure.

The water is supplied by a mill canal which comes from the " red "

Weisseritz, and also furnishes the water-power for a manufactory of

wood material (pasteboard). The water is not filtered, although this

would be beneficial on account of the sediment from the manufacture

referred to above. The temperature, during the hatching season,

varies from 1° to G° C. [34° to 43° P.].

The hatching-house is small ; it has double wooden walls with a layer

of hay between them. The water runs along one of the walls in a

wooden canal. It should be noted that the faucets of the pipes through
which the water flows into the hatching apparatus are not, as is gen-

erally the case, on the sides of the pipes, but at the very end of the

pipe, in order to make it more difficult for the sediment to gather. The
hatching apparatus which I saw consisted of twelve California boxes,
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on the von deni Borne plan, but without the third inside box. 1 also

saw a Holton apparatus, but it was not in use. Outside the hatching-

house there is a wooden tank containing trout of both sexes destined

to serve as propagators.

The establishment does not have a commercial object, and only serves

to stock the neighboring waters. Only trout and salmon are raised.

An attempt was made some time ago to introduce Salvelinus in some of

the ponds, but they were soou devoured by the trout.

G. Tharand (Academy of Forestry).—There is not a genuine fish-cult-

ural establishment, with a practical object, near the Tharand Academy
of Forestry ; but it possesses only a small room for the various hatching

apparatus used by Professor Nitsche in his fish-cultural course. He
showed me all the material used by him in this course, which never lasts

longer than a week, and which has already been followed by good

results.

7. Wilthen.—This establishment is located near Schirgiswalde, in

Saxony. Its foundation is due to the above-mentioned course of fish-

culture by Professor Nitsche at Tharand. The ground belongs to the

Catholic church at Bautzen, and the establishment is managed by Mr.

Waurick, superintendent of forestry, who deserves credit for having

founded it. But here, as in other places, the monks had in olden times

already constructed some carp ponds. At present only trout are raised

for the market. The establishment does not receive any subsidy.

The water comes from a spring at a distance of about one kilometer

[nearly two-thirds of a mile] and is led through a conduit into a receiv-

ing reservoir, whence it passes into the hatching-house. The temper-

ature of the water, at
1 the time of my visit, was L'° B. [36.5° P.]; but- it

may fall to the freezing-point, and rise a great deal in summer. The

water is filtered through two flannel filters, which are in the hatching-

room. It flows through a wooden conduit, which can be opened in order

to be cleaned. This conduit, outside the house, and the tank, are cov-

ered with straw to prevent the water from freezing.

For hatching, California boxes are used (Nitsche system), and wooden

troughs, about l.J meters [5 feet] long. In each of these there are two

wooden frames with a wire bottom, on which the eggs are placed. After

the eggs are hatched, the frames are removed, and the young fish are left

free in the troughs until they have lost the umbilical sac, or even some

time longer, feeding them artificially with meat chopped fine. They are

then taken to the brook, fed from the receiving reservoir with spring

water, where they remain till autumn, when they are caught and con-

veyed to the ponds, where they stay at least a year, until they have

reached a weight of at least 250 grams [8| oz.]. Above the place where

the fish are the brook is closed by a sluice, and below by a metal grating,

so that the fish cannot escape.

There are a great many ponds, some of them very large ; they are

connected with the brook which passes through them in the shape of
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small waterfalls, which serve to aerate the water and prevent the es-

cape of the lish. In summer the temperature of the water may rise to

25° or 30° C. [77° or 80° F.] without injuring the trout contained in it.

The fish in the ponds are fed artificially with meat—ground meat
(which generally serves as a fertilizer)—and with the larvae of flies. To
obtain these, poles are rammed into the bottom of the ponds, and the

carcass of some animal is placed on them. The flies deposit their eggs

on the carcass, and the larvae which develop from them gradually fall

into the water and serve as food for the young trout.

8. Lubhinchen.—This model establishment is located near the city of

Gubeu, in the Prussian province of Brandenburg, and belongs to Mr.

Eckardt, one of the men to whom the industry of fish-culture is deeply

indebted. Although it may be said that there is hardly any kind of

fish, to which fish-culture is applied, which he has not cultivated, there

are two to which he has specially devoted his efforts, namely, Goregoni

and carp.

The Liibbiuchen property covers an area of 10 hectares [nearly 25

acres], 9 of which are occupied by ponds, but at some distance Mr. Eck-

ardt owns 400 hectares [98S£ acres], with some lakes containing a great

many fish.

The water comes from two springs, distant about 1 kilometer [nearly

§ mile] from Mr. Eckardt's house. It passes underneath an open vault,

in order to get some air, and is then conveyed about 200 meters [210

yards]. It feeds the ponds and the basins, and is again collected in a

small lake. It also forms a small brook destined for young trout, and
from this brook comes the little stream which enters the hatching-house.

The water is not filtered.

The hatching-house covers an area of hardly 4 square meters [43

square feet]. The water runs in an open conduit of wood, bituminated.

The apparatus used for hatching are the boxes invented by Mr. Eckardt,

each of which can hold as many as 20,000 Goregonus eggs, and have the

advantage that they can be placed one above the other. There are raised

artificially Goregonus, trout, European and American Salvelimis, &c.

The ponds and basins are more than 100 in number, and, as has

already been stated, occupying an area of 9 hectares [22^- acres]. The
largest pond covers more than 1 hectare [about 2i acres]. The first

ponds, in the immediate neighborhood of the house, are about li meters

[5 feet] deep, and have some small canals through which the water runs

all the year round, so as to keep them clear. The oxygenation of the

water is kept up by reeds and water lentils, which grow in the ponds
in great abundance. Beyond these ponds there is a large pond, about

4 meters [13 feet] deep, and some smaller ponds.

There are also some wooden and cemented tanks, containing pike,

Silurus, tench, crucians, golden orf, &c. There are carp weighing as

much as 14 pounds. There are 24 cemented basins, covering each an
area of about 50 square meters [538 square feet]. In these there are
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sterlets from the Volga, Coregoni from the Madue lake and from the

Lake of Constance, American Coregoni, iSalcelinus, Salmo irideus, &c.

The temperature of tbe water iu the pond" does not differ much from

that of the air; in summer it may get as high as 20° to 25° E. [77° to

88° F.], and in winter the ponds are apt to freeze. Mr. Eckardt deserves

special credit for having succeeded in hatching the eggs of the delicious

Coregoni of the Madue lake, and artificially raising these fish, which are

greatly esteemed by Germans; but still more for the impetus he has

given to the industry of carp cultivation. lie succeeded in transporting

the eggs a considerable distance by causing the carp to spawn on juniper

branches placed in the ponds, these eggs being glutinous and therefore

adhering to the branches. After these branches have been in the water

some time they are taken out covered with eggs, which, even when trans-

ported .some distance, will, under favorable conditions, develop nor-

mally. In special and very simple apparatus he ships live carp to a

great distance, even as far as Xorth America.

9. JJernenehen.—The most important fish-cultural establishment visited

by me is without doubt the one belonging to the distinguished fish-

culturist, Max von dein Borne, located on his estate of Berneuchen, at a

short distance from the city of Kiistriu, in that part of the province of

Brandenburg called the " Neumark." Mr. von dem Borne founded this

establishment in 1876, entirely at his own expense, and he does not re-

ceive any subsidy whatever. As a general rule he does not carry on
the business of selling eggs or fish, and merely labors in the public in-

terest for the German Fishery Association.

The water of the Berneuchen establishment is brought from a stream

called the "Mietzel," by means of a canal, which also furnishes the water-

power for some mills. Its temperature varies very considerably; in

winter it falls as low as zero (when I visited Berneuchen its temperature

was 2o B. [30.5° F.]), and in summer it may get as high as 20° B. [77 F.j.

The roof of the hatching-house is covered with tarred pasteboard, under

which there are two thicknesses of boards, to which recently one of

pasteboard has been added; one of the walls runs along the canal and

is of masonry, while the others are of wood. Inside, the house is divided

into 2 rooms ; in the first there are 4 basins, 1 large and 3 small ones,

intended for young carp ; and the filtering apparatus. The water is

made to pass through four compartments filled with sand, and through

a flannel filter. From these filters the water passes into the second room,

in the middle of which it runs in an open conduit of cement, from which

by means of common faucets it is distributed to the right and the

left. On both sides, and a little lower than the central conduit, there

are cement basins, 7 on each side, about 2 meters long [GA- feet]. Each
of these basins contain 4 California boxes, the 2 upper ones large, and
the lower ones somewhat smaller, which serve for hatching salmon and
trout eggs. For hatching Coregonus eggs a special apparatuses used,

invented by von dem Borne, and called the " automatic selector." To
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each of these hatching apparatus there is attached a small box, intended

to gather the young fry after they have slipped out of the egg. When
this has taken place, the young Coregoni fall into the basins below, which

have about 3 centimeters [If inches] of water, while the young salmon

and trout are left in the hatching-boxes. The hatching apparatus have

covers, because otherwise one rat could in one night destroy the entire

contents. The room can be heated artificially. Besides eggs of various

German salmonoids, I saw in process of hatching eggs of American

Coregoni and Salvelinns.

Mr. von dem Borne also has 22 ponds, the largest covering an area

of 11£ hectares [about 28^ acres]. In these there live and are raised

fish of many different kinds—salmonoids, cyprinoids, &c. In the ma-

jority of the ponds, however, there are carp, the ponds being arranged

according to the Dubitsch system, already described by me m another

report. Among the foreign kinds the black bass {Euro nigricans) from

Florida deserves special mention, as Mr. von dem Borne has succeeded

in propagating this fish in his ponds. This kind, like the bass and some
other fish, deposits its eggs among stones; and it is therefore necessary

to prepare a bed of small stones in the place where it is intended they

shall spawn.

10. Michaelstein.—In 1880, by an agreement between the Governments
of Prussia, Brunswick, and Anhalt,for the purpose of stocking the pub-

lic waters of the Harz Mountains, a fish-cultural establishment was
founded in Michaelstein, near Blanko*iburg, with Mr. Dreckmaim, su-

perintendent of forests, as director. After his death Mr. Wegener be-

came its director. As far back as the Middle Ages there were in this

neighborhood carp ponds, constructed by the monks.

The water comes from one of the ponds close to the establishment

and passes through a small grating; thence it passes into a filter com-

posed of six boxes, the first containing pieces of sponge, the second

sand, the third again sponges, and" so on, alternating. In winter the

temperature of the water falls to the freezing-point. After the water

has reached the hatching-room it is, by means of faucets, to which small

flannel bags are sometimes attached with the view to better filtration,

distributed through the apparatus, which are California boxes modified

according to the Schuster system. These boxes are arranged on

wooden staircases, each of the 14 steps containing two boxes ; there-

fore in all 252 boxes. Each box may contain about 10,000 trout eggs.

There are also 4 large cemented tanks for grown trout, and some wooden
troughs, which are only used in case of absolute necessity. Besides

river trout, Salvelinus and American trout are raised in this establish-

ment. Some of these, two years old and weighing about 3 pounds,

have already propagated the species under artificial cultivation.

There are a great many ponds, some of which might possibly be used
for trout, and others for salmonoids, while in others carp alone can be

raised, because the bottom is too muddy for others. In these ponds are
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kept the fish which are to serve as propagators, and they are caught

when the time for fecundation has come.

II.

—

Switzerland.

11. Neuhausen.—This establishment is located about 300 meters [328

yards] from the celebrated falls of the Ehine. It belongs to the canton

of Schaffhausen, which founded it in 1877. It is under the superin-

tendence of Mr. Moser-Ott.

The water comes from a spring about 200 paces from the establish-

ment, and is carried through a conduit about a meter and a half [5 feet]

below the level of the floor. The temperature is not very high, nearly

always 7° E. [about 48° F.]. It is not filtered. It rises to the ceiling

of the hafcching-house, whence it falls into a long, rectangular wooden

basin, from which through vertical pipes it descends into the hatching-

room below. To each pipe there are two troughs. These are of wood,

about 2J meters long, 40 centimeters broad, and 20 centimeters deep

[about 98 x 10 x 8 inches]. They are arranged in couples, each couple

having one pipe through which the water flows into the troughs, and

one common outlet pipe. The number of troughs is 16. The water in-

side the troughs reaches a height of about G centimeters [2J inches]

during the hatching of the eggs, which are placed on frames of var-

nished iron wire, but after the eggs have been hatched the height of the

water is reduced to 3 centimeters [1^ inches]. There are also in use

small wooden troughs 80 centimeters long [3LJ- inches]. In the hatch-

ing-room, 10 meters long and 7i meters broad [about 33x25 feet], there

is also a large tank for live fish.

The only kinds of fish raised at Iseuhausen are trout, salmon, and

Thymallus, with the view to placing them in the Ehine, on the account

of the canton ; but a small trade is also carried on, principally in fecun-

dated salmon eggs which have not yet become embryonated.

There are two small ponds for keeping trout, especially males, which

are to furnish the material for reproduction.

In the Neuhausen establishment about 500,000 eggs can be hatched

at one time.

12. Dachsen.—On the opposite bank of the Ehine, a little farther dis-

tant from the falls, there is the establishment of Dachsen, on territory

belonging to the canton of Zurich, which founded it in 1875, but re-

duced it to its present condition in 1881.

It is under the management of Director Asper, of Zurich. The water

comes from springs close to the establishment and is collected in a res-

ervoir, whence through a pipe it Hows into the hatching-house. It is

not filtered, but the end of this pipe has a grating to prevent any mud,
leaves, &c, from entering. In winter its temperature is 5° to G° E.

[43^° to 45i° F.], and is somewhat higher in summer. Inside the room
the pipe conveying the wTater rises vertically from the floor and flows

into a canal in the centeiyconstructed of masonry, and raised about 2
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meters [G£ feet] above the pavement. From tbis central canal the water
Hows into troughs, arranged perpendicularly on either side of tbe same,

through pipes about 20 centimeters [8 inches] long, wbich empty into a

flower-pot without bottom filled one-third with sand, resting on the net-

work of metal wire, which covers the upper part of the trough. Thus
the stream of water is broken in its fall, and is aerated. The troughs

are of wood, 24 in number, and of the same dimensions as those used
at Neuhausen. No frames are used, but the eggs, as well as the young
fry, rest on a bed of sand and very fine gravel, at least 4 centimeters

[\h inches] high. Each trough may contain about 20,000 eggs.

As at Neuhausen, there are two ponds for trout, especially for males,

selected as reproducers. The kinds of fish raised are salmon, trout,

and Thymallus, for stocking the Ehine. No trade, properly so-called, is

carried on; but exchanges are made with other establishments, for in-

stance, with Hiiningen.

13. Zurich.—The Zurich establishment is located at the place where

the river Limmat flows out of the lake, and is under the immediate

supervision of Dr. Asper. Like the Neuhausen establishment it belongs

to the canton of Zurich.

The water comes from the Lake of Zurich. It is brought into the city

by pumps, and is used by the people of Zurich as drinking water. Be-

fore being used it undergoes a thorough process of filtration. In winter

its temperature is generally 3° to 4° O. [37.4° to 39.2° F.], while in sum-

mer it can reach and exceed 20° C. [68° F.J. It circulates inside the

hatching-room by means of a pipe suspended from the ceiling.

The establishment is provided with hatching apparatus of different

kinds : Wooden and zinc troughs, California boxes of various systems,

small troughs of cement, &c. In the troughs the eggs are at first laid

on frames of metal wire, but when they are near to being hatched they

are placed directly on the bottom covered with gravel or sand. Sal-

mon and trout eggs are hatched for the Limmat and the Ehine, and
Coregonus eggs for the Lake of Zurich.

For the latter kind of fish the American method answers well ; it

consists in keeping the eggs in a kind of large cylindrical bottle of

glass, with, a large mouth, closed by a perforated tin lid, pierced in

the center by a pipe through which the water passes, and again flows

out through the holes in the lid. hi this manner the development of

the much-dreaded parasitical fungi is prevented, especially during the

first period of the development of the eggs. When the eyes become
visible the eggs are placed iu an ordinary California box. ,

At Geneva, Zug, and in some other places another apparatus was
used with considerable success, consisting of a large glass funnel, 30 to

40 centimeters [about 14 inches] high, which is filled with eggs till

within a short distance from the top, and into which the water enters

through the lower aperture, keeping the eggs in motion and carrying

away the dead and spoiled ones, which are lighter than the others.
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Dr. Asper has also been successful iu hatching eggs of the American

Coregonus, and has placed some young ones in the lake.

14. Geneva.—In the quarter of Geneva known as " Sous Saint Jean,"

is located the fish-cultural establishment belonging to the canton of

Geneva, which at present is under the direction of Mr. Covelle.

The water comes from the Lake of Geneva, and is the same which is

used as drinking water in the city. In winter its temperature is 6° C.

[42.8° F.] and sometimes it falls to 4° C. [39.2° F.] ; in summer it is

very warm, but during that season no operations are carried on in the

establishment. Generally it is not filtered, but when a north wind (the

so-called ubise") prevails, it becomes turbid, and at that time it is, when

coming out of the faucets, made to pass through a zinc box divided into

two compartments, half filled with gravel. Mr. Covelle, however, pro-

poses to substitute for these apparatus a large filter, to be placed out-

side the building.

The water runs along the walls of the hatching-room, which is 13 me-

ters long and 12 broad [nearly 43 x 40 feet], in iron pipes, which are

preferable to wooden ones, because parasitical fungi are not so apt to

form in them,

In the hatching-room there are 2S troughs, placed in two double rows,

each containing 7; they are cemented. 2\ meters long and 70 centi-

meters broad [about 9S x 28 inches] on the inside. The one standing

agaiust the wall is 20 centimeters [nearly 8 inches] higher than the outer

one. For each trough there is a faucet, to which is attached a winding

appendage of brass, with a small hole at the end ; so the water does not

flow out more thau at the rate of 6 liters [about 6£ quarts] per minute.

Inside this tube is placed a small grating, which prevents all matter

from stopping up the hole. The water iiows from the upper trough into

the lower one through a zinc pipe, to which is attached a distributing

apparatus, which may also be attached to the upper faucet. The lower

troughs have as an outflow a straight iron pipe, terminating at the top

in a small grate.

These pipes, joined two and two, lead to a conduit under the pave-

ment, which ends in a large basin placed at the end of the room, which

serves for keeping, separately, the male and female propagating fish.

For hatching Coregonus eggs the funnel-shaped apparatus already re-

ferred to is used. It is provided with a metal edge with a vertical

grate, which runs along a peripheric canal, whose opening communi-

cates with the conduit of the edge, from which the young fish and the

spoiled eggs fall, while the good oues remain at the bottom.

The hatching frames which Mr. Covelle places in the large troughs

have a bottom of metal wire with very narrow interstices. I think,

however, that a network with larger openings is preferable, which would

allow the young fish to pass through soon after they are hatched. The
bottom of the troughs is generally covered with very line gravel.
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The Geneva establishment hatches eggs of the Swiss and. American
Coregonus, Thymallus, and Salvelinus, but principally eggs of lake

trout, of which about 500,000 are raised per annum. The attempt has
been made to introduce salmon in the lake, but it has not proved suc-

cessful.

III.

—

Netherlands.

15. Velp.—The Velp establishment is near Arnhem, at a short distance

from the castle of Billiom, on the river Yssel. Its director is Mr. II. E.

Bontjes. It was founded in 1871, with a view to placing young salmon
in the Yssel ; but now it distributes them in nearly all the rivers of the

Netherlands. The Dutch Governmen t pays about 1 cent for every young
salmon, and about 10 cents for every one-year-old salmon placed in pub-

lic waters, expending for this purpose a total sum of nearly $5,000. The
establishment consists of a large and very high hall, 15 meters long and
10 meters broad [about 49 x 33 feet].

The water used is spring water. It comes in an open canal, a distance

of 4 to 5 kilometers [about 3 miles]. h\ winter its temperature some-

times falls to 1° C. [34° F.J, aud even lower, while in summer it rises to

20° [77° F.]. Near the establishment it is collected in galvanized-iron

pipes, through which it flows into a basin placed in front of the house,

whence it passes into another basiu inside. The water first goes into a

little room, and is gathered in a cask, through a metal grating intended

to keep out all impurities ; thence it passes, through a funnel filled with

small sponges, into a large vat, half filled with gravel, and from this it

goes into the hatching-room. In this room there are four rows of double

troughs, in cement, arranged on six steps. The lower trough, however,

is not divided, and each row therefore consists of ten vessels, each 2 me-

ters long and 86 centimeters broad [about 79 x 34 inches], and of a last

one twice as broad. In these troughs the salmon eggs are placed on

Coste frames, which often have a network of clay pipe-stems. Above
the cement troughs others, made of wood, can be placed. The water
flows under the pavement of the hall, whence it rises vertically in pipes,

through which 1 it flows into the troughs.

Besides the two basins referred to for trout aud one-year-old salmon,

there are five basins for salmon, six for trout, and two for Chinese gold-

fish. During the first state the young fish are fed with brains chopped
fine, then with heart, &c.

The establishment makes a specialty of hatching salmon eggs, of

which it can hold 500,000. The eggs are mostly obtained from fish

caught in the Netherlands, aud in that case from dead females and from
fish from the Upper Ehiue. Besides salmon I have so en the eggs of

trout and the American Saloelinus hatched in this establishment.

16. Apeldoorn.—The establishment of Apeldoorn, founded in 18S0 by
Mr: J. Noordhoek Ilegt, is 4 Dutch miles from Apeldoorn. It receives its

water from a spring at a distance of about 3 kilometers [nearly 2 miles],
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which yields 10,000 cubic meters [about 350,000 cubic feet] of water per

day. Close to the hatching house it falls about 4 meters [13 feet], and

is partly gathered in an open wooden canal, which serves to bring it

into the hatching house. It is not filtered. Its temperature, even in

very cold winters, is 2° to 3° C. [35.6° to 37.4° F.].

There are in all seventy-two troughs, generally double, arranged in

three rows. Some of them are still of wood, but they will soon be re-

placed by others of cement.

There are many ponds and basins for fish of different kinds, intended

for raising fish and for selling them. The principal object of this estab-

lishment is to raise young salmon for the Rhine, but it also hatches eggs

of common trout, lake trout, American trout, American Salvelinus, and

California salmon ; likewise crucians, carp, gold tench, and other cypri-

noids.

IV.—Fish-Cultural Methods,

There are two methods in use for increasing the number of different

kinds of fish : The first, in which human influence is reduced to its mini-

mum, consists in placing the fish under the most favorable conditions

for spawning. This may be called protective fish-culture, and is known

by the name of " pond-culture;" it is particularly adapted to the cypii-

noids, and among these specially to the carp.

By the second method the eggs are taken from the fish, mixed with the

milt, and hatched, and the young fish are cared for and fed, until the

suitable time has arrived for placing them in the water; natural pro-

cesses are followed as closely as possible, and all hurtful influences kept

away. This last is genuine artificial fish-culture, and is especially ap-

plicable to fish which, like the salmonoids, spawn in winter, and conse-

quently do not develop too rapidly.

Protective fish-culture does not demand so much care as artificial

fish-culture, and can easily be carried on even on a large scale. In fol-

lowing the protective method the fish-culturist should confine himself

to providing favorable conditions for the fish which he intends to raise,

leaving all the rest of the work to nature. If carp are to be raised, there

are placed (in the spawning-season) in a small pond, covering an area of

1,000 square' meters [10,704 square feet], which has been kept perfectly

dry until a few days beforehand, two male and one female fish, which

have been carefully selected. These fish will spawn in a few days, and

the young fry will develop very rapidly. After they have lost the um-

bilical sac they should be placed in a larger pond, covering an area of at

least 1 hectare [2£ acres], or in the waters for which they are intended.

The bottom of the pond used for reproducing carp and other cyprinoids

should be muddy; while for bass, American perch, and other fish it

should be gravelly. By allowing the carp to spawn on juniper branches

Mr. Eckardt has succeeded in conveying the eggs from one pond to-the

other, and he ships them by railroad in the same manner in which the
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eggs of salinonoids are usually shipped. An important condition for

raising carp is that the ponds can be laid entirely dry.

The rules to be observed in artificial fish-culture are, however, much
more numerous. According to Benecke they may be classed under the

following categories : Obtaining and fecundating the eggs in an artifi-

cial manner, hatching them, raising the young fish until they have lost

their umbilical sac, shipping them, and placing them in suitable

waters.

The artificial fecundation of fish eggs is, at present, generally prac-

ticed according to the dry method, the Russian method of Wraskij. By
a gentle pressure on the abdomen the mature eggs are extracted from
the body of the female, and allowed to drop into a dry vessel ; over the

eggs is poured the seminal liquid obtained in the same manner from
the male ; the mixture is gently stirred with the hand, gradually adding

a little water. Eggs have even been successfully fecundated which

had been taken from female fish which had been dead several hours.

The best fish for propagators are those which are not too old; this ap-

plies particularly to the male fish. It is advisable not to use the same
fish as propagators for several years in succession, with the view to

avoid the evil consequences of the fatty degeneration of the genital

organs, advanced age, and consanguinity. If the fish selected for the

purpose of reproduction are healthy and fine; their products will be so

likewise. It is possible to produce hybrids; but these, besides being
barren, show a very high rate of mortality, and in my opinion their

raising can not be recommended.
The eggs, after having become fecundated, are subjected to the

hatching process. In a temperate climate this process may be effected

in the open air and in open waters, in apparatus either floating or

placed on the bottom of a brook or some other water-course; but it is

always safer, and in most cases absolutely necessary, that the hatching

should be done in covered and inclosed places, which are called hatch-

ing-houses. These should be constructed in such a manner that the

water inside is not liable to freeze
; they should have sufficient light,

so that there is no difficulty in selecting the eggs; but the light should

not be too strong, because this favors the development of algae and
parasitical fungi.

The principal question which should engage the attention of fish-cult-

urists, is the selection of the water destined for the hatching-house. It

should be clear, free from impurities, have a low and even temperature

(possibly from 2° to 5° C. [35.6° to 41° P.]), and, what is still more im-

portant, should be abundantly aerated. These conditions are found
particularly in brook water, which has only one fault, namely, that it is

frequently muddy. Spring water is generally too warm and too little

aerated, but both these defects may be remedied by letting it, before

entering the hatching-house, run for some distance through a covered

canal over a bed of gravel, and forming some little falls. Wherever

S. Mis. 90 38
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these two kinds of water are fouud in the same neighborhood, it will be

best either to use only one or to mix tbe two. Whenever brook water,

and even when spring water is used, one should not fail to let it pass,

before being used, through a filtering apparatus, which usually con-

sists of one or more vats or basins half filled with gravel, through

which tbe water is made to flow. Small pieces of sponge may also be

used, and the American filters of flannel have also been found to an-

swer the purpose very well. The modern hatching apparatus, in which

the eggs can be stirred and washed without difficulty, render it less

necessary to filter the water.

In cold countries all possible precautious should be taken to prevent

the freezing of the water, by placing the pipes through which it flows

before entering the hatching-house at a certain depth below the ground,

and by enveloping them in straw or other non-conductors of heat.

Inside the hatching-house the water should be gathered in a reservoir,

or should run in a canal (an open one to be preferred) at a height of at

least 2 meters [6£ feet] above the pavement; the canals may be of wood,

cement, or metal, according to circumstances, and from them the water

should fall vertically into the hatching apparatus placed below. The
object of letting the water fall from a certain height is to add to its

aeration : special contrivances attached to the pipes may also serve this

purpose.

The hatching apparatus generally used in large fish-cultural estab-

lishments are cement troughs, as being the most durable and less

apt to favor the development of parasites on the eggs. The eggs may
be placed in these troughs, on frames with a wire bottom, the bottom

being covered with very fine gravel. Wherever water is abundant it is

advisable that each trough should have a separate faucet, because if

parasites should develop in any one of them the infectious germs can

easily be removed. Even wooden troughs may be used, provided they

are carbonized on the inside, or at least tarred. In small, especially

private, establishments the most useful hatching apparatus is the Cali-

fornia box, of whatever model it may be. Those, however, are prefer-

able in which the water flows through a very large opening.

After the eggs have been placed in the apparatus strict watch should

be kept over them to remove immediately all those which have not

been properly fecundated, which show traces of disease, or have become

opaque. The eggs should be kept in the dark, because light favors

the development of fungi and parasitical algse. All hatching apparatus,

no matter of what kind, should be provided with strong covers to pre-

vent mice, rats, &c, from entering.

When the eggs are near being hatched they can, if they are on frames

in large troughs, be taken off the frames and placed on the bottom, or

placed in special apparatus. If, on the other hand, they are in Cali-

fornia boxes, it is not necessary to do this. Great care should be taken

to remove at once spoiled eggs or dead young tish, as the presence in
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the apparatus for any length of time of one dead bodjr may cause the

death of thousands of healthy eggs or young fry. To obviate this diffi-

culty, the water should never cease to run into the apparatus freely.

Whenever the fish begin to be less lively than usual and there is reason

to suspect the development of the much-dreaded fungus (Saprolegnia),

endeavors should be made to prevent its spread by throwing a large

quantity of salt into the water. In some cases excellent results have
been obtained by raising fresh-water fish in sea water. When the

young fish are intended for public waters it is best to place them there

some days before they have lost their umbilical sac, so they may become
somewhat accustomed to their new element before they are compelled

to seek their food. They should not all be put into the water at the

same time and at one and the same place, but be scattered over a larger

surface of water, selecting localities which contain the conditions

favorable to their existence. Instead of quite young fish it would be
preferable to put into open water fish about one year old, which are

stronger and are not exposed to so many dangers. If the young fish

are to be fed artificially the first food should consist of brains chopped
very fine 5 afterwards they may be given meat chopped fine, fish eggs
which have not been fecundated, ground meat (meat flour), and larvte

of flies. When they are two to three years old fish begin to be capable

of propagation.

Fecundated eggs may be transported without any danger at two peri-

ods, immediately after fecundation and after the points of the eyes begin
to show in the embryo, while during the first stage of the development
even the least shock may cause the death of the embryo. The eggs are

wrapped in a small piece of moist muslin and placed on a bed of moist-

ened wadding, which in its turn rests on a bed of moss. They are cov-

ered with a similar layer of wadding and moss, on which another layer

of eggs may be placed. In this way they can be shipped a considera-

ble distance, placing on the top of the whole pile a small piece of ice,

which serves to keep the temperature low, and which should be renewed
from time to time. The box containing the eggs is placed inside anoth-

er larger one, and the space between the two boxes is filled with saw-
dust, hay, &c.

The American fish-culturist, Fred Mather, has invented an apparatus,

a sort of chest with different bottoms, which is used for transporting

the eggs which the German Fishery Association receives every year
from the U. S. Fish Commission. The first attempts to convey eggs
such a distance were not successful, but at present they are shipped
with perfect safety.

It is much more difficult to transport young fish, owing to the neces-

sity of having the water aerated. For this purpose Schuster and others

have constructed vessels to which air-pumps are attached, but accord-

ing to Haaek and others, these are not absolutely necessary ; if great

precaution is taken, and the water is changed as often as possible, using
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also ice, so that the water does not get too warm, the young fish may

he shipped a considerable distance without great loss. The consign-

ment of fish should in every case be in charge of a practical, intelligent,

and reliable person.

There is of course much less difficulty in transporting grown fish.

Director Haack has succeeded in transporting alive from Pisa to Hii-

ningen young eels, known under the name of " blind eels."

In Italy the first attempts to stock the public waters with fish were

made by Professor De Filippi, and continued during the last few years,

by the aid of the ministry of agriculture, industry, and commerce, by

Professor Pavesi. But in order to make these experiments with the

certainty of favorable results, they should be preceded by investigations

relative to the physical and biological conditions of our fresh waters,

such as Professor Pavesi has made in some of the lakes of northern

Italy, Lake Trasimeno and Lake Albano.

All the kinds of salmonoids found in Central Europe, with the excep-

tion of the Khine salmon, the Danube salmon, and the different kinds

of Corcgonus, are also found in the fresh waters of Northern Italy; and

it is therefore certain that these efforts to increase the fish in our waters

will be crowned with success. The trout, the Salvelinus, and Thymallus

could easily be cultivated, and there is also reason to hope that the

Corcgoni introduced at first in Lake Maggiore by Professor De Filippi,

and recently in Lake Como by Professor Tavesi, will become acclima-

tized and will propagate.

In Central and Southern Italy only trout are found; but it would not

be difficult to increase their number in the upper tributaries of the

Arno, the Tiber, and in all the streams of fresh waters coming from the

Apennines. I have not yet been informed of the results of the attempts

made during the past year to introduce Khine salmon in the Po and the

Pescara. During my stay in Germany, I was advised more than once,

especially by the illustrious president of the German Fishery Associa-

tion, von Behr, to attempt the acclimatization of the California salmon

(Oncorhynchus cliouicha), which lives in localities whose natural condi-

tions greatly resemble those of Italy. The non-migratory salmon of

the Schoodio Lakes (Salmo sebago) might be raised to advantage in the

deep lakes of Northern Italy, and the volcanic lakes (craters) of Central

Italy.

Throughout the whole of Italy, but especially in Central and Southern

Italy, the industry of carp culture is, as I think, destined to be developed

veloped on a large scale ; so far it has been introduced in some lakes

and ponds. Mr. Max von dem Borne also advised the cultivation in

Italy of the American black bass {Hum nigricans). It is true that it is

a very voracious fish, but the same may be said of the pike; and yet

they do not destroy all the other fish in the waters in which they are

found; suitable precautions and careful watching may prevent much

of this evil; and there is no reason to exaggerate the dangers to which

one kind of fish is exposed by another.
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Fish-culture in Italy, especially in its southern portion, presents doubt-

less fewer difficulties than in Central and Northern Europe, by reason

of the milder climate, which does not expose the water in the hatching-

house to the danger of freezing, and renders unnecessary many of the

precautions which have to be taken in a more northern climate.

There are two methods of stocking with fish the fresh waters of a

country : The founding of large central establishments of fish-culture,

or of small fish-cultural stations scattered throughout the country. It

has now been demonstrated that the second method is the better and
more practical of the two. Large fish-cultural establishments are in

nearly all cases more subject to diseases which destroy the eggs and
the young fish than small ones. "Splendid results may be expected

from fish-culture only when every one has become his own fish-cultur-

ist," says von Behr, and with good reason. But in order to obtain

these results it is necessary that this industry should become more
general and should be prized as highly as it deserves, and this can

only take place after long and patient labor, and if the proper im-

petus is given by the Government. This is the grand service which

the Hiiningen establishment has rendered to the whole of Europe.

But when fish-culture has entered the field of private enterprise the

Government should cease to carry it on. This is also the opinion of

the eminent director of the Hiiningen establishment, Mr. Haack. The
large fish-cultural establishments should be the centers from which

this industry is spread, and they should make efforts to start as large

a number as possible of small establishments throughout the country.

This result has been reached perhaps in the most satisfactory man-

ner in Saxony, since in that kingdom there were, at the end of 1882,

not less than 73 fish-cultural establishments, both large and small, or

one to every 40,000 inhabitants and to about 200 square kilometers [77

square miles]. This result is due particularly to the efforts of Doctor

Nitsche, professor of zoology in the Academy of Forestry at Tharand.

Since 1878 he has given a special course of lectures on fish-culture, last-

ing not longer than a week. These lectures have been attended by the

students of the academy and by many other persons, among the rest sev-

eral fish-culturists. In most cases the inspectors of forests, both Govern-

ment and private, have founded the different fish-cultural establish-

ments, and have done their share in diffusing the practice of fish-culture-

The same could be done in Italy. The Institute of Forestry at Vallom-

brosa possesses, as I think, all the necessary material for a course of

fish-culture. This course should be made free to all, so that it could

be attended not only by the students of the institute, but also by per-

sons employed in the superintendence and care of forests. The course

should not merely comprise theoretical instruction relative to the phys-

iology and reproduction of fish, the histological development of the

embryo, &c., but it should be essentially practical and brief, occupy-
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periods, and thus it will be possible for the employes of the forest

service, the only service which at present can be counted on in this

respect, to become practically acquainted with, fish-culture.

In conclusion it cannot be denied that in Italy the sea fisheries are of

greater importance than the fresh-water fisheries ; but at the same time

it should be stated that even in the sea man may exercise a beneficial

influence on the propagation of fish. We have an example of this by

what is done in this direction in America as regards the cod, and in

the Baltic as regards the herring. Some of our efforts should, therefore,

be directed to salt-water fish-culture, which is destined in time to pro-

duce still greater results than fresh-water fish-culture.

Genoa, August 6, 1885.

[*After visitiug and studying the principal fish-cultural stations of

Germany, Switzerland, and the Netherlands in 18S4-'85, under orders

from the Italian Government, Dr. Bettoni and Dr. Vinciguerra advised

the establishment of two somewhat similar stations in Italy. The prin-

cipal fish which they pointed out as suitable for cultivation were salmon,

trout, and carp. Bolsena was mentioned as the most favorable place in

Central Italy for one such establishment. The plan for the station con-

templated a hatching-house, with all the necessary apparatus, an arti-

ficial canal from a small stream to the Lake of Bolsena, and the con-

struction of two large ponds, each with an area of 1,000 square meters

[nearly ^ acre] and a depth of one meter [3^ feet]; these ponds being

intended for the cultivation of carp on the Dubitsch system. Besides

these ponds, two rectangular basins were to be laid in cement, each

with an area of 12.5 square meters [134.5 square feet], and two other

basins, one round and the other elliptical, to be used as stock and win-

ter ponds for carp and other fish. The total estimated cost for starting

this station was about $2,350. Brescia was proposed for the location

of the establishment in Upper Italy, on a somewhat larger scale than

the one-at Bolsena. The plan contemplated making a large canal and

two small ones, emptying into a pond of irregular shape, having an area

of 246 square meters [2,648 square feet]. From this pond another canal

is to start, feeding a large hatching-house and supplying water for three

circular ponds with an area of 495, 128, and 110 square meters, respect-

ively [5,328, 1,378, and 1,184 square feet]. There are to be also four

rectangular ponds, in x^airs, each covering 414 square meters [4,457

square feet], and two large rectangular ponds, each with an area of

506 square meters [5,447 square feet]. The building is to contain, be-

sides hatching-rooms furnished with the latest improved apparatus, a

room for the director, one for a laboratory, and one for a small museum.
The total estimated cost for the Brescia station was about $4,650.]

*This paragraph is not apart of Dr. Bettoni's report, but is from an article by-

Prof. P. Pavesi relative to the establishment of fish-cultural stations in Italy. It is

inserted hero as showing ono of the results of Dr. Bettoni's work.

—

Editor.
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VII.—REPORT ON THE WORK OF THE UNITED STATES FISH

COMMISSION STEAMER ALBATROSS FOR THE YEAR ENDING
DECEMBER 31, 1886.

By Lieut.-Comma.nder Z. L. Tanner, U. S. N., Commanding.

The vessel was at the navy-yard, Washington, D. 0., on the first of

January, practically ready for sea, although the mechanics were still

at work on one of the boilers. Cold weather coming on at this time,

the Potomac was frozen over and all navigation ceased.

Lieut. Seaton Schroeder, executive officer and navigator, was de-

tached on January 2, and Lieut. H. S. Waring assumed his duties.

Ensign W. S. Benson reported for duty on the 13th, and Ensign W. S.

Hogg on the lGth.

We were detained by ice until 7 a. m., February 17, when we cast off

from the wharf and steamed down the Potomac river. Several buoys

were out of place, and after passing Glymont considerable floating ice

was encountered. A heavy gorge was found between Upper and Lower
Cedar Points, but we passed it without difficulty or delay. We an-

chored in Hampton Eoads at 1.30 a. m., February 18, and at daylight

got underway for the navy-yard, Norfolk, Va., where we arrived and
moored to the coal wharf at 8.30 a. m. Having telegraphed our de-

parture to the commandant, we found 100 tons of coal on the wharf
awaiting our arrival, thus saving us a day in coaling.

At meridian February 20 we left Norfolk, and proceeded to sea under
the following orders

:

H. S. Commission of Fish and Fisheries,

Washington, B. C, February 1, 1886.

Sir : For the purpose of extending researches commenced by the

Albatross into the distribution and habits of the more important food-

fishes of the United States, especially of the mackerel, menhaden, blue-

fish, etc., you will proceed, as soou as the steamer is ready, to Norfolk,

Va., there, if convenient, to go into dock, and then take on board coal

for the trip. After that you will continue the voyage, at the earliest

possible moment, to the waters of the Bahama Islands, as there is
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reason to believe that the yet undetected winter abode of the fish men-

tioned may be found to be in that vicinity.

If encountered, you will note the comparative number of the fish, their

character and peculiarities ; and also determine whether they carry on

the operations of spawning, and, if so, under what circumstances. You
will also note any facts that may present themselves to you as to other

species offish, such as sheepshead, Spanish mackerel, drum, and other

useful food-fishes known on the coast of the United States or peculiar

to those waters ; and will secure specimens of the various kinds for the

purpose of more critical examination on the return of the vessel to

Washington.

As in previous cruises, you will make collections by trawl, dredge, or

otherwise, of the marine animals inhabiting the waters, whether verte-

brate or invertebrate, and will gather as many data as you can respect

iug their relationship to each other and to their physical surroundings.

The Navy Department having expressed a desire to have a series of

soundings made in the Bahama seas for the purpose of extending our

hydrographical knowledge, you are authorized to do what you can in

this connection without endangering the safety of the men or the ves-

sel under your command. It is understood that the extra expense of

any work done in behalf of the Navy Department is to be defrayed by

a supply of coal not to exceed 200 tons for the trip ; and for this the

Department has authorized you to call upon the coal depots at Key
West or Pensacola.

You will give the scientific corps accompanying the vessel all possible

facilities in carrying out their investigations, allowing them such op-

portunities for visiting the shores and bringing them on board again as

may best aid in their work. Mr. James E. Benedict, as heretofore,

will act as chief of the scientific party, aided by Thomas Lee and Wil-

lard Nye, jr.

Bespectfully,

SPENCEK E. BAIED,
Commissioner.

Lieut-Commander Z. L. Tannek,

Commanding Steamer Albatross, Navy- Yard, City.

U. S. Commission of Eish and Fisheries,
Washington, 1). C, February 2, 1886.

Dear Sir : In continuation of my original detail of Messrs. Lee and

Nye as assistants to Mr. Benedict in the natural history work of the

Albatross during her coming cruise, I have taken advantage of the iie-

turn from California and the Arctic Ocean of Mr. Charles H. Town-

send, of the Eish Commission, aud arranged to have him accompany

the vessel on the Bahama trip. He is a gentleman of most excellent

qualifications, ami I have no doubt you will find him a pleasant addi-

tion to the scientific corps.
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You will please arrange to have him mess in the ward-room, and
give him comfortable accommodations in any stateroom that may be
vacant.

Mr. Townsend is an accomplished collector and naturalist, and has

been in the service about three years.

Yours truly,

S. F. BAIED.
Capt. Z. L. Tanner,
Commanding Steamer Albatross, Navy-Yard, City.

Bureau of Navigation, Navy Department,
Washington, D. C, January 18, 1886.

Dear Sir: I learn from Lieutenant-Commander Tanner, commanding
the IT. S. Fish Commission steamer Albatross, that it is your intention

that the vessel shall cruise in the vicinity of the Bahama Islands and the

Gulf Stream, engaging in work connected with the Commission, and
that it will not interfere with this work for Lieutenant-Commander Tan-

ner to fill several important gaps in the lines of deep-sea soundings in

that vicinity, provided that the additional coal required for this purpose
can be transferred from the Navy Department.

I have therefore to request that, if practicable, the necessary sound-

ings indicated in the accompanying chart by red lines may be taken,

and to state that the actual amount of coal consumed by the Albatross

for steaming purposes, while so employed, will be issued to that vessel

at Key West, not exceeding in amount 200 tons.

Very respectfully, your obedient servant,

J. G. WALKEK,
Chief of Bureau.

Prof. Spencer F. Baird,

Commissioner of Fish and Fisheries, Washington, I). C.

We passed Cape Henry at 2.40 p. m. with clear weather and moderate
NW. gale. Cautionary off-shore signals were flying at Norfolk, Fort-

ress Monroe, and Cape Henry. The wind continued during the night,

and at meridian the following day backed to SW., blowing a fresh gale

until noon of the 22d, gradually decreasing in force to a moderate
breeze from west in the evening.

We commenced sounding to the northward of Great Abaco on the
morning of the 23d, in 557 fathoms, latitude 28° 41' N., longitude 78°
03' W., and ran a line to the eastward, reaching a depth of 2,845 fath-

oms, in latitude 28° 43' N., longitude 76° 26' W.
From 5 to 5.30 p. m. we swung ship under steam, observing azimuths

of the sun on every other point of the compass in order to ascertain

errors due to local attraction.

We then steamed to the southward, and at 12.51 a.m. on the 24th
sounded in 3,196 fathoms, latitude 28° 34' 42" N., longitude 76° 10' 25"

W. This depth was a surprise to us, as the soundings on the chart to
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the northward and southward did not lead us to expect more than 2,S00

fathoms. A line was then run to the southward, terminating in 677

fathoms, latitude 27° 38' K, longitude 70° 23' 24" W., thence to the

northward and eastward to latitude 27° 51/ X., longitude 75° 53' 30''

W., where a depth of 2,599 fathoms was found. The wire parted while

reeling in, and we lost the specimen cup and thermometer. The break

was attributed to an imperfect splice, but we subsequently learned that

it was caused by a partial collapse of the drum.

The weather was boisterous during the day, and although the work

was carried on successfully, it was at considerable expense of labor

ansl fuel and no little personal discomfort.

The wind continued from east to south during the 25th, with a heavy

head sea. One sounding only was taken during the day, in 2,701 fath-

oms, latitude 27° 30' jST., longitude 75° 35' W. The wire parted again

while heaving in, and the thermometer and specimen cup were lost. The
line was continued to San Salvador, or Watling's Island, the greatest

depth found being 2,709 fathoms. We reached the island and anchored

off Cockburn Town at 9 p. m. on the 20th. The settlement as seen

from seaward consists of a small group of white houses, a tall flagstaff,

and two or three boat-houses on the beach. In approaching from the

northward, Hiding Rock Point will be recognized by three isolated palm

trees just back of it, overtopping all other foliage. The coast from the

point to the settlement is a series of low rocky cliffs, a white sand

beach commencing at the latter point. To reach the anchorage, bring

the flagstaff to bear cast and stand in slowly, keeping the lead going,

and anchor in from 14 to 7 fathoms, white sand bottom. Boats land on

the sand beach in front of the settlement.

There is a light house iu process of construction on Dixon's Hill,

about two miles from XE. point, and one mile from the eastern shore.

The tower is of limestone and is being built in the most substantial

manner. Its base is 100 feet above the sea, and the center of focus 05

feet above the base, making a total height of 165 feet above the sea.

It is to' have a first-order lens, and will be completed in about a year.

Water is procured from wells, and is very hard. Good mutton, fowls,

eggs, sweet potatoes, and the fruits of the season can be procured at

fair prices.

The magistrate, Maxwell Nairn, esq., the only white man living on

the island, is a naturalized American citizen, and was formerly a ship-

master sailing from Philadelphia. Lieut-Commander James M. For-

syth, U. S. X., a relative of Mr. Nairn, had written him of our coming,

and he had been looking for us for several weeks. He received us very

kindly and made prompt and very satisfactory arrangements for the

accommodation of a couple of naturalists we wished to leave on the

island while the vessel went to Rum Cay. He gave his office for a

laboratory and sleeping quarters, and took them to his own table for

meals.
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Messrs. Lee and Nye were detailed to remain behind, and they were
landed on the morning of the 27th with everything necessary for the

prosecution of their work. After seeing them established in their new
quarters we got under way about noon and ran a line of soundings to

Enm Cay, the greatest depth of water being 1,264 fathoms, white coral

ooze.

We arrived and anchored in Port Nelson, Eum Cay, at 5.30 p. m.,

hauled fires, and made preparations for work on and about the island.

We were met here by still other friends and relatives of Lieut.-Com-

niander Forsyth, whom he had informed of our expected arrival. They
exerted themselves to make our stay pleasant and rendered material

assistance in the prosecution of our work.

The following day being Sunday no work was done. The collectors

were away at early daylight on Monday, and their explorations were

prosecuted vigorously during the remainder of our stay. On board ship

we overhauled the sounding apparatus, and while transferring the wire

from the working reel for the jmrpose of overhauling splices, &c, we
found the drum partially collapsed, thus accounting for our loss of wire

on the outward trip. We then mounted a new and heavier reel. Should

it show signs of weakness, it would be advisable to adopt some other

and stronger type, which can, I think, be readily procured.

A plan of Port Nelson and St. George's Bay, or Man-of-War anchorage

was made by Lieutenant Scott, assisted by Ensign Hogg.

We made a fair collection of the fishes of the island, but our attempts

to gain information regarding their spawning habits resulted in abso-

lute failure, the natives having little or no knowledge of the subject.

When questioned about migratory fishes, such as mackerel, shad, and
menhaden, they said they were unknown among the islands, but blue-

fish were taken at any season of the year. I was unable to identify the

blue-fish of the islands with our northern fish of that name, those I saw
being " parrot fish," of a deep blue color and called blue-fish by the

natives.

We continued our practice of rendering medical aid to the people of

the islands where they had no resident physician, the ship furnishing

necessary medicines if they could be spared from the stores. Dr. Flint

gave a portion of each day to the care of the sick, and his name will be

long remembered by the people of Eum Cay for his kindness and at-

tention.

The harbor and settlement of Port Nelson lie on the south side of

Eum Cay, about 6 miles east of Sandy Point, the western extremity

of the island. The harbor is formed by a reef running westward from

Sumner's Point. Tke channel is narrow and intricate for vessels of

more than 10 feet draught, and should not be attempted without a pilot

;

18 feet can be carried through the channel.

St. George's Bay, or Man -of-War anchorage, lies to the westward of

Port Nelson, and is in fact a part of the same bay, separate names being

S. Mis. 90 39
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given to designate different localities in the same harbor. It is easy of

access, the channel being straight and clear, with a depth of 24 feet. A
vessel intending to enter St. George's Bay should keep in blue water,

outside of the reef, until the conspicuous white house on Cottoufield

Point bears N. by E. ; then stand in for it until inside the reef, when
she may anchor in any desired depth, white sand bottom. This anchor-

age is safe in all ordinary weather.

The settlement of Port Nelson will be recognized at a distance by a

grove of tall cedar trees near the center of the village which overtop

all other foliage. The Government flagstaff marks the head of a small-

wharf having 4 feet of water at its outer end. The white house re-

ferred to on Cottoufield Point is about 1| miles to the westward of the

flagstaff.

A poor quality of beef, good mutton, fowls, eggs, sweet potatoes,

and fruits of the season were obtained at fair prices. The water is pro-

cured from wells in which the tides rise and fall, aud is decidedly hard.

The following brief historical sketch by Lieut-Commander James M.
Forsyth, U. S. N., a native of the island, is replete with interesting

facts and reminiscences

:

" Bum Cay, one of the Bahama group, is probably identical with

Santa Maria, the second island touched at by Columbus. Little is

known of its history until the latter part ofthe eighteenth century, when,

with the adjacent islands, it became the refuge of a number of loyalists

from the Caroliuas and other parts of the United States. Most of these

refugees had been engaged in cotton growing in their former homes,

owned slaves whom they brought with them, and continued the culti-

vation of cotton. The island at this time was well wooded, and in clear-

ing for fields the lignum-vitce and the dye woods not only paid all ex-

penses, but gave a fair profit. The cotton, hard wood, and dye woods

were annually shipped to England through agents in Nassau, and sup-

plies were received at the island through the same channel. Later on,

probably about 1818, the salt industry began to be developed. The
island has one of the best salt ponds in the Bahamas, lying convenient

to a safe and commodious anchorage. The salt was manufactured by
solar evaporation, and exported direct to the United States aud British

provinces. For a period of about fifty years the island was fairly pros-

perous. Then the abolition of slavery began to be pressed on the col-

onists by the British government, causing an unsettled state of affairs

until, finally, emancipation was proclaimed. Naturally this worked great

changes in the control of labor. The wants of the newly liberated slaves

were few and simple, and in a country where the climate was mild and
sea and soil readily yielded the mere necessaries of life, the laborer with

his new found liberty was quite independent. Some of the proprietors

of land became disheartened and left the island. Those who remained

found that cotton could not be profitably cultivated with the uncertain

labor of their former slaves, and as the supply of valuable wroods was
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about exhausted, salt became the leading product. From 1840 to 1852

there was exported from Rum Cay between 100,000 and 250,000 bushels

of salt yearly, reaching the highest production in 1852. The prices, paid

on delivery on board generally cash down, ranged from 10 to 15 cents

a bushel; 10 cents, was considered fair profit, 12 cents very good, and 15

cents extra. In November, 1853, a severe hurricane struck the island

and caused great damage. The sea broke into the reservoir of the salt

pond, injured the canals and wharves, and gave the salt business a set-

back from which it never fully recovered. During the Crimean war,

1854-'56, prices went up to 25 cents a bushel. The demand exceeded

the supply, for the damage inflicted by the 1853 hurricane limited the

production. Since that time the output of salt has gradually decreased,

and is now small, the shipment of a cargo being an event. This decline

of production was due to various causes, foremost among which were

competition, sharply pressed, and the protective tariff placed on salt

by the United States. Early in the fifties the salt ponds at Inagua and
Fortune Islands were taken hold of by enterprising men who com-

manded capital. Superior facilities for loading and quicker dispatch

were promised to vessels and great pains taken to secure charters in

the United States and at St. Thomas (at that time a noted port of call

for West India traders who were in search of homeward bound cargoes).

This turned the trade into a new channel. Then the United States

tariff on salt cut the price down so low that profit on the industry was
impossible. With the loss of this trade the population decreased, peo-

ple leaving the island to search for employment. In 1850 the popula-

tion was about 800, of whom 35 were whites. At present it is about

350, of whom 3 are whites. The inhabitants are as a whole an indus-

trious, law-abiding people. Their deliberate methods of labor are at

times aggravating to foreigners, yet they are capable of long-continued

and severe effort and will work faithfully when sure of fair wages and
certain pay. At plodding, steady labor they do not excel, a trait more
the effect of climate than anything else. In the season of salt raking

and the loading of vessels their quick, cheerful mode of work cannot be

surpassed. The strong hold the salt industry had on the laboring class

was due to the fact that the main work was done in large companies

with song and excitement, the returns were prompt and distributed

almost at once, whilst there were long periods when the laborer was
at liberty to enjoy his ease m a fine climate and work as he pleased on

his own little holding. Emancipation was disastrous to the proprietors,

but shows a strong balance in its favor in the comparative happiness and

comfort it has given to the colored people. Even those who mourn
most over the decadence of the Bahamas must admit that it has proved

to be the greatest good to the greatest number. At Rum Cay all busi-

ness is in the hands of the blacks, several of whom show marked ability,

integrity, and intelligence. There are several churches and a public

school, where the rudiments of an* English education are taught. The
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inhabitants of this island as a cornmuuity were never wreckers. They

are skillful and fearless boatmen, good fishermen, and make capital

sailors on the small craft of the Bahamas. They still cling to the hope

that the removal of the United States tariff on salt will restore some of

the old-time prosperity, but there is doubt if such would be the case.

The trade has sought new channels and is hard to turn back ; and new
deposits of salt have been found in the United States. The use of

canned provisions for sea life, and the supply of armies and navies, has

lessened the demand for salt provisions, so that the future of the island

must depend on agriculture and stock raising.

"Pineapple culture has been started of late years, the first cargo being

shipped to the United States about 1878. At present four or five car-

goes are shipped every year, and the prospect for success is good. Fiber

plants of several varieties grow readily and efforts are being made to

cultivate them. Some attempt is also being made to establish cocoanut

groves. The agricultural products of the island were never sufficient

to support the population, mainly because more attention was given to

salt raking as more remunerative. Supplies were obtained from Wat-
ling's and Long Islands. At present, with a reduced population, the

products are still insufficient to supply the people, though Indian corn,

Guinea corn, sweet potatoes, yams, peas, tomatoes, beans, okra, melons,

bananas, plantains, and oranges are produced. Cattle, sheep, and hogs

are reared to some extent and shipped to Nassau. Under a careful

system of agriculture these products mightbe largely increased, but un-

fortunately a method of working land on shares, established just after

emancipation, has educated the laborer into carelessness as to the

life of the soil. No manuring is attempted, and land is worked until it is

exhausted; then new tracts are cleared. A liberal use of fire in clearing

oftendoes harm. The soilis light and mainly composed of vegetable mold
and is injured as to producing qualities by the passing over it ofthe flames.

This working on shares, with its inherent defects, is not the fault of the

colored people, but is rather a legacy from the old slavery times, wheu,

after emancipation, the freedman had no capital but his daily labor,

whilst the proprietors held the land. The only way to bring land and
labor together was to start this share culture, one-third of the prod-

uct going to the land owner. This system is, however, steadily

being displaced by that of the small freeholder. The colored man's

first ambition is to own his house and plot of ground. The descendants

of the slaves are therefore buying land from the government and the

descendants of the slave-owners, often becoming owners of the land

where their forefathers were held in slavery, so that at the present time

a large portion of the island is owned by the colored race. The soil

will give rich returns when carefully cultivated, and as a quiet home for

the small freeholder of the colored people it can hardly be equaled.

A bad year may come, caused either by drought or hurricane, but alittlo

forethought in the good years will render the owner of five or ten acres

of land more independent and comfortable than a laboring man can pos-
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sibly be anywhere else in the world. Land is cheap, government lands

selling at five shillings sterling per acre. There is no tax on land, so

with ordinary industry a home may easily be kept. If there was a

sure market and quick transportation for fruit and vegetables produc-

tion would be stimulated, for each owner would strive to keep his

holding at its best. The day may come when, with the waters of the

Bahamas used as a winter cruising-ground by American yachtsmen,

and Nassau the headquarters and winter resort it should be, there will

be the desired increased demand for out-island produce and an incentive

given to more careful and thorough work."

At 5.50 a. m., March 8, we got under way and ran a line of soundings

to Conception Island, the greatest depth being 1,017 fathoms. Arriving

off the western side of the island about 11 a. m. the naturalists went

on shore for a few hours. We, in the mean time, steamed several miles

off shore and lowered the trawl in 1,169 fathoms, white coral ooze

bottom. After dragging a few minutes it fouled on one of the project-

ing coral rocks which crop up at intervals throughout the Bahamas,

even in the deepest water. We succeeded in getting the trawl on board,

with the net somewhat torn, after several hours' effort, only to find a

few shrimp, a small octopus, and a few minute forms in the bag. Our
experience has been the same on all coral sand or ooze bottoms, which

seem to be almost barren of life.

The naturalists returned at 2.45 p. m. with a large number of birds

and, the trawl being up, a few minutes later we started ahead, running

a line of soundings to Columbus Point, Cat Island, the greatest depth

being 845 fathoms, developing a connecting ridge between the islands.

We sounded in 22 fathoms on the reef off Columbus Point about

dusk, and a few minutes later slowed down and put over the large sur-

face tow-net. Very little life was found. Daring the night a line of

soundings was carried to Watling's Island, developing a depth of 2,482

fathoms. At daylight on the morning of the 9th we anchored off

Cockburn Town, took Messrs. Lee and Nye on board, and returned to

Bum Cay, anchoring in St. George's Bay at 4.40 p. m. We were under

way at 6.15 a. m. on the 10th, and ran a line of soundings to Cape Sta.

Maria, north end of Long Island; thence to the SW. end of Cat
Island, where we arrived at 5.27 p. m. and anchored for the night at

Hawk's Nest anchorage. The greatest depth found during the day was
1,398 fathoms, between Bum Cay and Long Island, and 1,056 fathoms

between the latter and Cat Island.

Hawk's Nest anchorage is safe and convenient, with northerly or east-

erly winds. We anchored in 7 fathoms, white sand bottom, the build-

ings on Hawk's Nest hill bearing ENE., with the western extremity of

the reef about 300 yards distant.

The naturalists landed at daylight the following morning and re-

turned at 10.30 a. m., when we got under way and ran a line of sound-
ings across Exuma Sound to the NW. end of Exuma Island, thence to

the south end of Eleuthera Island, arriving and anchoring at Miller's
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anchorage at 6.43 a. m. on the 12th. The naturalists landed an hour

later and made a successful hunt for birds, reptiles, &c.

At 1.50 p. m. we got under way and made two hauls with the taugles

on the edge of the reef in 36 and 369 fathoms. The bottom was ex-

ceedingly rough, the tangles fouling soon after they landed on the reef.

We secured very few specimens beside fragments of coral rock which

were detached by dragging the apparatus over the uneven surfaces.

Finding the work difficult and almost wholly unproductive, we returned

to our anchorage at 4.55 p. m.

We were under way again at 1.16 a. m., March 13, and ran a line of

soundings to Wide Opening, thence to the head of the Sound. At 2.05

p. m. we lowered the trawl in 791 fathoms, white coral ooze, landing it

on deck at 4.53 p. in., with a few shrimp, a fragment of a holothurian,

a quantity of dead coral, &c, the mad-bag being filled with the white,

pasty ooze of the bottom.

The results of this haul confirm our former experience of the barren-

ness of waters where the bottom is composed of coral sand or ooze.

The haul finished, we started for the channel between Eleuthera and

Little San Salvador Islands, sounding 1| miles inside the reef in 476

fathoms, and one-half mile outside in 926 fathoms. The depth increased

to 2,664 fathoms 30 miles to seaward in a northerly direction, latitude 25°

2' 45" N., longitude 75° 43' W. Having completed the line, we steamed

for N.E. banks off Northern Eleutherd, running a line of soundings

from 11 fathoms on the banks, to 2,663 fathoms, latitude 25° 44' 45" N.,

longitude 76° 23' 15" W. The last sounding was taken at 5.10 p. in.,

March 14. We then stood for Nassau, New Providence, under low

speed, arriving and mooring in the harbor at 7.15 a. in., March 15.

We were visited by the harbor-master and health officer, and promptly

granted pratique. A boat was sent for the United States Consul, T. J.

McLain, who visited the ship. At 3 p. m., accompanied by the United

States consul, I made an official call on his excellency the governor,

Henry A. Blake. It being the closed season, a license for our natur-

alists -to shoot birds for specimens was requested, and granted as fol-

lows :

Government House,
Bahamas, March 17, 1886.

In virtue of the authority vested in me by the terms of the 48th Vic-

toria, chapter 10, I hereby grant permission to the undernamed per-

sons to take, during the year 1886, whatever birds or eggs of birds,

protected by the provisions of the said act, they may require for the

purposes of the scientific expedition of which they are members.

HENRY A. BLAKE,
Governor.

Jas. E. Benedict, O. H. Townsend, F. L. Washburn, Thomas Lee,

W. Nye, jr.

HENRY A. BLAKE,
Governor.
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The birds mentioned in the act are: Wild pigeons, partridges, doves,

flamingoes, boobies, man-of-war birds, pimlies, noddies.

The governor very kindly sent us the following letter also, which is

evidence of his friendly interest in our work, and desire to assist in its

prosecution

:

Government House,
Nassau, March 17, 188G.

To whom it may concern :

The governor requests that public officers and other inhabitants of

the islands of this colony will afford every assistance in their power to

the naturalists on board the U. S. S. Albatross, who are engaged in

scientific investigations.

HENRY A. BLAKE,
Governor.

The work of collecting and investigation was carried on vigorously

during our stay in port, and large numbers of rare and interesting spec-

imens were obtained.

His excellency the governor visited the ship on the 17th, and spent

several hours in inspecting the apparatus, examining the specimens,

and familiarizing himself with our methods. He has a good knowledge

of natural history, and is doing useful work in that branch of science

himself; hence his study of our apparatus and methods was with un-

usual interest and intelligence.

At 6.10 a. m., March 24, we left the harbor of Nassau, and ran a line

of soundings to the south end of Great Abaco, the maximum depth being

1,490 fathoms. At 5.25 p. m. we anchored off Soldiers' Eoad Settlement

and landed Messrs. W. Nye, jr., and C. H. Townsend, with necessary

supplies and apparatus for the prosecution.of their work while the ves-

sel was absent. This anchorage is safe with winds from NW. and N.

to E. The Albatross anchored in 7 fathoms, white sand bottom, Hole-

in the-Wall light-house bearing ENE. three-fourths E. in sight over the

land. We left the anchorage at 8.10 p. m., and ran a line of soundings

through NW. Providence Channel to Great Isaac's, thence proceeding

direct to Key West, Fla., where we arrived and anchored at 2.05 p. in.,

March 26. The flagship Teunessee, flying the flag of Acting Rear-Ad-

miral James E. Jouett, the Powhatan, Galena, Swatara, and Yantic

were at anchor in the harbor, and the U. S, Coast and Geodetic Survey

steamer Blake arrived during the evening. The fleet left at 11.45 a. m.,

March 28, and the U. S. S. Brooklyn came in and went to the coal

wharf.

At 1.40 a. m., on the 30th, fire broke out in a building adjoining the

San Carlos theater, and quickly spreading among the dry wooden struct-

ures in the vicinity, soon became totally unmanageable in the absence

of suitable fire apparatus. A working party of thirty men, under com-

mand of the executive officer, Lieutenant Waring, was sent on shore from

this vessel at 2 a. in., and fought the fire until 3 p. m., when it was under
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control. Ensigns Benson and Hogg and Mr. Thomas Lee volunteered

their services, and rendered valuable assistance. The party went armed

with axes and a coil of rope for pulling down and demolishing buildings,

as that was about the only method of fighting the fire in the absence of

water and fire-engines. Large parties well officered were sent from the

Powhatan and Brooklyn, and the crew of the revenue-cutter Dix were

early at the scene of fire. Captain Matthews, of the Brooklyn, with his

torpedo corps, leveled many buildings, which tended to narrow the

track of the flames as they swept through the city toward the water.

Steam was raised as soon as it was seen that the conflagration was

becoming serious, and every preparation made to get under way should

assistance be required in moving vessels from the wharves. Several

men were detailed to carry hot coffee and hard-bread from the ship to

the parties on shore, and about fifty gallons were dispensed in this way,

much to the comfort of both officers and men. All the business portion

of the city, including the wharves, was burned, beside several large

cigar factories and many dwellings. The government property was

saved.

We commenced coaling at 6.45 a. in., on April 2, and finished at

meridian on the 3d, having taken on board 127 tons.

The fire disarranged all business matters on shore so ranch that we
were unable to procure money for the use of the vessel, fresh water for

the boilers, or stores for officers and crew, hence it was determined to

go to Havana for the articles required. As there was a wide break in

the soundings between A.merican Shoal, on the Florida coast, and Ma-

tauzas, we took the opportunity to run a line between the points men-

tioned. Leaving port at 5.10 p.m. we commenced the line off American

Shoal in 145 fathoms, and completed it at 12.45 p.m., April 4, when

we started for Havana under steam and sail, arriving and mooring at

one of the government buoys at 6.30 p.m. The health officer visited

the ship and granted pratique ; and officers from Spanish and German
men-of-war in port called, tendering the usual civilities. These calls

were returned on the following day, when I also visited the commodore

(acting admiral) and captain of the port.

The services of the government water-boat were secured and the

boilers filled on the 6th, preparations for sea being completed in the

mean time. At 7.30 a. m., April 7, we left port and spent the forenoon

hauling the tangles near the reef to the eastward of Morro Castle, taking

126 Pentacrinus, a variety of coral, Crustacea, shells, &c. The trawl

was lowered at 2.09 p. m. in 1,025 fathoms, and landed on deck at 4.45

;

a water haul. The current was so strong that the trawl failed to reach

the bottom. We then started for Key West, arriving and anchoring

off the government wharf at 6.17 a.m. the following morning.

At 7 a. m. we went alongside the Freeda A. Willey and took from her

50 tons of coal which filled the bunkers and bags, about 30 tons being

carried on deck. We cast off and went to sea at 5 p.m., and at 6 a.m.
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the following- day put the dredge over in 50 fathoms off Oarysfort Reef.

Thirteen hauls of dredge, tangles, and trawl were made during the day

between Carysfort and Fowey's Rocks, in from 56 to 3G9 fathoms. Large

numbers of minute shells, numerous Crustacea, small fish, cephalopods,

&c, were taken. We continued dredging till dark, then steamed across

the straits to Great Isaac's and ran a line of soundings thence to SW.
Point, Great Bahama Island ; after which the northern part of NW.
Providence Channel was sounded, the greatest depth, 869 fathoms,

being found 18 miles west of Burrows Cay. The last sounding was

taken at 10.16 p. m., and we then steamed direct for Soldiers' Road

anchorage, Great Abaco, arriving at 5.40 a. m., April 11.

While engaged in sounding the NW. Providence Channel, we en-

countered a strong NW. current, exceeding 2 knots per hour, setting

into the bight, and a counter-current of some force to the southward

and eastward along the line of reefs from Burrows to Gordo Cays.

Brisk to fresh easterly winds prevailed.

Boats were sent for Messrs. Nye and Townsend, who had been on

the island since March 24. They appeared in good condition, and re-

ported fair success in collecting. Everything being on board, we left

at 8.30 a. m. for Tongue of Ocean, anchoring in 4£ fathoms on the

eastern bank at 10.40 p. m. We were under way again at 5.20 the fol-

lowing morning, and at 7 a. m. anchored off Green Cay and landed the

naturalists. The anchorage is on the west side of the cay, the north-

west and southwest points projecting slightly, forming an open bay

protected from easterly winds. The bottom is white sand and there is

sufficient room for vessels to anchor and swing.

The island is uninhabited at present, but gives evidence of having

supported quite a large population in earlier times. The collectors re-

turned at 10.45, much pleased with their success and anxious for an-

other opportunity of landing on the cay. We were under way at 11 a.

in., and steaming to the southward passed Booby Rocks, then hauled

up to the southward and ' eastward for the extremity of Tongue of

Ocean, sounding and putting the tangles over in 36 fathoms at 5.30 p.

m., latitude 23° 34' N., longitude 76° 33' W. It was an exceedingly

rough coral bottom, and we anticipated a variety of specimens usually

found on such ground, but our catch was confined to a few sprays of

gorgonian coral, sponges, mollusca, and Crustacea. Steaming W. by S.

one mile the tangles were again lowered in 369 fathoms, the same rough

and barren bottom being encountered.

The large surface tow-net was put over a little after dark with

equally poor success, very few specimens being taken. A line of sound-

ings was run to High Point, Andros Island, during the night, and

thence to Booby Rocks, where we anchored at 7.10 a. m., April 13.

The depth of the southern portion of Tongue of Ocean developed by

our soundings averaged about 750 fathoms, ranging from 711 to 805
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fathoms, with the bottom of white coral ooze as found throughout the

Bahamas.

The naturalists landed as soon as we came to anchor, hoping to get

a few specimens of sea birds, numbers of which were seen on the wing

hovering over the rocks. They returned in about an hour with two

specimens of boobies, the only species of bird they saw. We then got

under way, and at 9.46 lowered the tangles in 97 fathoms off the west

side of Green Cay. It was an exceedingly rough bottom, and we ex-

pected a rich haul, but found nothing but a few gorgonian corals, bar-

nacles, and sponges. The dredge was then lowered in 140 fathoms,

coral sand bottom, but it soon caught on a coral lump and parted the

rope at the hoisting engine. The end caught under the guard on the

dredge-block, which for the second time held the rope till we could

clamp and secure it. The bottom was found to be exceedingly barren,

a few small shells being the only specimens brought up by the dredge.

We anchored off Green Gay at 11.30 a. m., and landed the naturalists.

They returned at 1.30 p. in., when we got under way and resumed our

work of sounding, finally anchoring for the night on the bank in lati-

tude 24° 29' N., longitude 77° 15' W.
We were under way the following morning at daylight and continued

the soundings. The weather was clear and pleasant with light airs

and calms during the forenoon, but later in the day the wind increased

to a moderate gale from north with thick rainy weather and heavy sea.

We continued work until dark, then hove to under the lee of Thompson's

Gay until daylight the following morning, when a line of soundings

was run to the west end of New Providence Island, completing the

work in Tongue of Ocean.

The gale continued with a heavy and exceedingly uncomfortable sea.

The bar at the entrance of Nassau Harbor was breaking so heavily

that we were unable to enter, and were forced to make an anchorage

in Southwest Bay to leeward of the island.

The weather appearing to have moderated somewhat on the 17th,

we got under way and steamed to the vicinity of the bar which we found

still impassable, and were obliged to return to our anchorage in South-

west Bay. Another attempt was made to enter on the 19th, but the

bar was still breaking heavily and it was not until the 21st that we
succeeded in passing it. We reached the harbor at 11.30 a. m. on that

day, received the usual visits, and, during the afternoon, accompanied

by the United States consul, I made an official call on the governor.

The naturalists continued their work while we were detained at

Southwest Bay, and, after our arrival in Nassau, the fishing and sponge-

ing industries of the Bahamas were investigated as thoroughly as our

limited time would permit. The results of their inquiries will be found

in the naturalist's report.

During the prosecution of our work among the islands we have en-

countered brisk to strong winds from various points of the compass,
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easterly winds prevailing-

, and much squally weather. These condi-

tions are normal for the months of January and Febrnary, but rather

exceptional for March and particularly for April. We left Nassau

April 30, and ran a line of soundings from Egg Island reef to a point

of the shoal off Hole-in- the-Wall, to develop a shoal said to exist in

mid-channel. An old shipmaster who traded for many years among the

islands said he had fished on it and knew that it existed. We found a

depth of 2,222 fathoms on the spot indicated, and saw no signs of shoal

water. It is more than probabie that the captain fished on the extrem-

ity of the reef, making off 10 miles or more from Hole-in-the- Wall, and

it is not at all strange that he should think himself half way across the

channel, particularly if he was in a small vessel.

From Hole-in- the-Wall we steamed to Little Guana Cay, and sounded

in 940 fathoms, latitude 26° 40' K, longitude 76° 49' 30" W.; then ran

a line to the northward and eastward, perpendicular to the coast, to

latitude 26°'50' K, longitude 76° 04' 45" W., reaching a depth of 2,670

fathoms. The course was then changed to the northward and west-

ward and a sounding taken in 2,715 fathoms, latitude 27° 11' N., longi-

tude 76° 19' W. The next cast gave 943 fathoms, latitude 27° 41' N.,

longitude 76° 41' W. From this point a line was run to the westward

to latitude 27° 57' 30" N, longitude 77° 27' 30" W., in 660 fathoms.

The trawl was lowered at this station at 8. 29 a. m., May 2, and a large

number of pteropod shells, a few fish, a single specimen of Argonauta,

dead shells of various species, and a quantity of foramiuifera were

obtained.

A line of soundings was then run to the southward and westward,

striking the banks off Grand Cay. At 5.45 p. m. we lowered the trawl

in 338 fathoms, coral sand, latitude 27° 22' N., longitude 78° 07' 30" W.,

and made a successful haul. Among the specimens were four species of

sea-urchins, dogfish with young, munidas, two species of gorgonian

coral, shrimp, crabs, glass sponges, brachiopod shells, fish, &c. At 7.20

we steamed to the northward and at 8.20 stopped for forty minutes to

use the submarine light. A few good specimens were procured, but the

waters were exceedingly barren. The course was resumed at 9 p. m., and

at 5. 24 a. m. the following day the trawl was lowered in 572 fathoms,

latitude 27° 58' 30" K, longitude 78° 24' W. Five hauls were made
during the day between the above position and latitude 28° 40' K,
longitude 78° 46' W., in 504 fathoms. The character of the specimens

taken in all the hauls was much the same; among them were shrimp,

starfish, many fine specimens of flabellum, hermit-crabs, barnacles, sea-

urchins, a variety of corals, pennatulas, holothurians, hydroids, several

species of fish, &c, beside a large quantity of foramiuifera washed from

the contents of the mud-bag.

The large tow-net was put over after dark and the submarine lights

used, but the surface was barren of life. At 11 p. m. we steamed to the

northward and westward, and at 5 30 a. m. the following morning
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lowered the trawl in 438 fathoms, gray sand, latitude 29° 16' 30" N.,

longitude 79° 36' 30" W. Five hauls were made during the day be-

tween the above position and latitude 29° 47' N., longitude 80° 05' 45"

W., in 263 fathoms, fine gray sand. The first three hauls brought up
large masses of branching coral of various species, besides a few fish,

sea-urchins, shrimp, &c. The last two had very little coral, but a

variety of other specimens, among which were several species of crabs,

mollusca, worm-tubes, shrimp, sea-urchins, and numerous species of

fish. The surface net and submarine light were used successfully dur-

ing the evening.

The working ground of the day was under the bed of the Gulf

Stream and extended diagonally across its course. At 9 p. m. we
started ahead to the northward and eastward, and at 5. 20 a. m., May 5,

lowered the trawl in 270 fathoms, gray sand, latitude 30° 47' 30" N.,

longitude 79° 49' W. Seven hauls were made during the day between

the above position and latitude 31° 31' X., longitude 79° 05' W.,in 277

fathoms, coarse brown sand. The results of the day's work were re-

markable for the enormous loads of coral brought up by the trawl

and tangles. Other specimens were taken in considerable numbers
also, among which may be mentioned hydroids, siliceous sponges, sea-

urchins, sea-anemones, and several varieties of fish. A large porpoise

was caught during the day, audits skeleton preserved for the National

Museum.
The bottom was so thickly covered with coral that the trawl was

soon wrecked, and the tangles were used in subsequent hauls. A re-

markable feature of the day's work was the capture of nine sharks, of a

species unfamiliar to us. One of them was preserved in salt for future

examination at the laboratory of the National Museum. The stomach

of one was found to contain about a gallon of oil of a reddish tint, which

smelled like ordinary fish-oil. Unfortunately most of it was lost, but

we saved about half a pint for examination. The presence of this large

quantity of oil in a shark's stomach shows that it had fed bountifully

on it a short time before, but it would be difficult to conjecture where

it could have found it. The stomach contained nothing else.

We steamed to the northward and eastward during the night, and

at 5.17 a. m. on the 6th lowered the trawl in 240 fathoms, gray sand

and coral, latitude 32° 26' N., longitude 77° 43' 30" W., and made seven

hauls during the day between that position and latitude 32° 40' N.,

longitude 76° 40' 30" W., in 7S2 fathoms, light gray ooze.

The results of the day's work were very satisfactory. The earlier

hauls were on coral bottom and the nets were badly cut, but later iu

the day, after reaching deeper waters, we found smooth bottom, from

which we brought up a great number and variety of specimens. The
various forms of deep-sea fish were unusually abundant, besides sea-

anemones, corals, hydroids, hermit-crabs, shrimp, cephalopods, pennat-

ulaj, squid, shells, glass sponges, ophiurans, holothurians, &c. The
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working ground of the 5th and Gth was, like that of the 4th, under the

bed of the Gulf Stream.

The winds, which had been light to moderate from the 2d, increased

during the afternoon of the Gth, and at midnight, when the last haul

was finished, was blowing a brisk breeze from SW., with indications

of approaching bad weather.

The submarine light was used until about 2 a. m. on the 7th, when
we started ahead under steam and sail for the capes of the Chesapeake.

The weather became overcast during the afternoon and the wind in-

creased, with falling barometer. At 8 p. m. there was a moderate gale

from south, with thick threatening weather and incessant thunder and
lightning, followed by a furious squall half an hour later. We were
near the northern verge of the Gulf Stream off Cape Hatteras, where
the sea rises with the wind and assumes a magnitude entirely dispro-

portionate to the apparent cause.

We passed Cape Heury at 7.30 a. m. on the Sth, and the weather still

being thick and unsettled, anchored in Hampton Roads until the fol-

lowing morning, when, the storm having passed, we steamed up the bay,

anchoring for the night off Upper Cedar Point. We were under way at

daylight on the 10th, and arrived at the navy-yard, Washington, D. C,
at 10.50 a. m.

We remained at the navy-yard overhauling and refitting for the

summer's cruise until June 30, when we left for Norfolk, Va., arriving

the following morning.

At 7.30 a. m., July 2, we went into dry-dock, and the work of scraping

and painting the bottom commenced. Considerable rust was dis-

covered, but very few barnacles or other marine life. The vessel was
last docked at Baltimore May 27, 1885, and has therefore been a little

more than thirteen months in the water; five mouths at sea, three

months in the Potomac river, followed by another three months at sea

in West Indian waters, and finally about two months in the Potomac.

These intervals in fresh water killed the marine growths, thus account-

ing for the comparatively .smooth bottom. The rust was readily ac-

counted for, and was excessive wherever the dredge-rope or sounding-

wire had been in contact with the bottom. There was much rust near

and below the water-line, where the paint was rubbed off by ice when
we were steaming down the Potomac en route to the West Indies in

February last.

We found another small piece gone from a broken blade on the port

propeller, and to compensate for the loss of weight and surface, an
equal area was cut off the opposite blade. The outboard bearings are

wearing somewhat, and it will be necessary to reline both shafts when
the vessel is docked again.

The painting having been finished, the ship was hauled out of dock
at 1 p. m., July 7, and at 2 p. m. wo commenced coaling, finishing at

2.30 p. m. on the Sth, having received 120-
2
a
2̂ tons. At 5.10 p. m. we
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cast off from the wharf and proceeded down the Elizabeth River. The

weather was clear and very warm. We passed Cape Henry at 7.45

X). in. and at 9.45 set our course for Wood's Hod, Mass. The weather

became overcast, with rain-squalls and fogs during the night, continu-

ing until our arrival, at 2.30 p. m., July 10.

At 5.10 p. m., July 15, we left for a dredging trip, and passing Gay
Head at 7.35 p. in. we set our course to the southward during the night.

The weather was clear and pleasant, with fresh breeze from southwest.

At 9.03 a. m. the following day we sounded in 555 fathoms, latitude

39° 50' N., longitude 70° 26' W., and while reeling in the stray line

parted, losing one specimen cup and one N. Z. thermometer with Tan-

ner improved case. The beam-trawl was lowered at 9.27 and landed

on deck at 11.16, with one octopus, two large crabs, six species of fish,

archasters, maldaua, and foraminifera. Two other hauls were made

during the day in latitude 39° 43' K, longitude 70° 29' W., and latitude

39° 38' N., longitude 70° 22' W., respectively, resulting about the same

as the previous haul, with the addition of several benthodytes and sea-

spiders. The surface net was towed in the early morning and evening

with meager results.

At 4.30 a. m., July 17, we sounded in 887 fathoms, brown ooze, latitude

39° 33' N., longitude 70° 50' W., and at 5.04 put over the beam-trawl. It

was landed at 7.42 with one specimen of Cyclothone lusca, but no bot-

tom specimens. Two other hauls, in 1,106 and 1,137 fathoms, latitude

39° 35' N., longitude 70° 54' W., and latitude 39° 35' N., longitude 71°

02' 30" W., respectively, were made during the day, securing a large

quantity of Ophiomusium, 5 species of fish, benthodytes, 1 octopus, and

numerous archasters. Serial temperatures were taken to 1,000 fathoms.

The surface net was used in the evening as before, but the results were

uninteresting.

The following day six stations were occupied, in depths from 326 to

835 fathoms, between latitude 39° 52' K, longitude 71° 20' 45" W., and

latitude 39° 37' N., longitude 71° 08' W. The results were the same as

on the previous days, with the exception of a specimen of Onus nifus,

taken in the last haul. Serial temperatures were taken to 500 fathoms,

and the surface net towed without success. At 9.05 p. m. we started

for Wood's Hull. Soon after entering Vineyard Sound the following

morning we discovered the steamer Gate City aground on the beach

east of Robinson's Hole, Nauskon Island, and, communicating with

her, learned that she had gone ashore the previous evening during a

dense fog. We offered assistance, but there was nothing to be done

pending the arrival of divers, who had been sent for. We then resumed

our course, and in a few minutes saw the steamer Panther aground

near Job's Neck, Naushon Island, and in response to our offers of assist-

ance, they requested us to aid them in getting afloat. We took a haw-

ser from her stern and towed her off the rocks, when she proceeded to

New Bedford.
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We arrived and moored to the Fish Commission wharf at 10.30 a. m.

The captain and agent of the Gate City called about 11.30 and requested

us to tow Davis's wrecking scow to the stranded vessel, as it was very

important that the divers should be on the spot as soon as possible, and
there was no other means of getting them there for several .hours. We
left soon after with the scow in tow, delivered her at the steamer about

1 p. in., and returned to port.

We remained at the wharf, coaling ship, overhauling apparatus, and
making necessary repairs to boilers, until 1.40 p. in., August 2, when we
proceeded to sea under the following orders

:

U. S. Commission of Fish and Fisheries,

Wood's Roll, Mass., July 29, 1886.

Sir : As soon as the Albatross is ready you will make a cruise to

the eastward, for the purpose of determining the existence and, if possi-

ble, the character of certain banks which are believed by some to exist,

but which, so far, have not been properly sounded and examined.

In connection Avith this inquiry you will follow, as far as convenient,

the suggestions of the Hydrographic Office of the U. S. Navy as em-
bodied in a letter from Commander Bartlett.

A particular point to be examined is the so-called Hope Bank ; an-

other is in the vicinity of the Flemish Cap, and also an alleged marine
ridge connecting Flemish Cap with the Azores.

In the course of this voyage you will of course take occasion, by
sounding, trawling, and dredging, to ascertain any physical or biologi-

cal characters of the region.

In consequence of Mr. Benedict's resignation, Mr. Thomas Lee, the

assistant naturalist, will have charge of the natural history work, and
of the various operations of making collections and preserving them for

transfer to Wood's Holl.

The length of time during which the voyage is to last is left to your
discretion. The principal object of finding and defining the banks in

question is to furnish new grounds to the American fishermen, and you
will therefore take such steps as are in your power to determine their

economical value, by securing full collections of the fishes themselves

and the animals that serve them for food.

You are authorized to stop at any port in the British Provinces for

the purpose of taking in coal and supplies.

As opportunity presents you will communicate by telegraph your
whereabouts and the general condition of the vessel and those on board.

Very respectfully,

SPENCER F. BAIRD,
Commissioner.

Lieut.-Commander Z. L. Tanner,
Commanding Steamer Albatross.
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We steamed to the eastward through Vineyard Sound and over Kan-

tucket Shoals. The weather was pleasant, but the barometer was fall-

ing rapidly and a heavy thunder-shower approaching from the north-

ward and westward. It followed along the land, gradually gaining on

us, until, off tbe east end of Nantucket, the storm finally passed ahead

and across the bow.

The officer of the deck reported seeing on two occasions, between 8

and 10 p. m., several pieces of floating ice from S to 10 feet scpiare and

o feet thick. Ice in this locality in August is unusual, if not unprece-

dented.

We had light southerly winds and moderate swell during the night,

with pleasant weather and passing clouds. A strong NW. wind was

blowing at noon on the 3d, and increased to a moderate gale later in

the day.

The following is a copy of the Ilydrographer's letter, referred to in

the preceding orders of the Commissioner:

Bureau of Navigation, Navy Department,
Washington, D. 0., July 10, 1886.

Dear, Sir : The receipt of your letter of July 13 is acknowledged. I

send today copies of Hydrographic Office charts 21a and 22a. on which I

have marked in red pencil the position of possible dangers. The records

of these are very meager, and would l£ of no assistance to you. I have

also indicated by blue pencil crosses where it is desirable to have sound-

ings. Of course any others that you can get will be useful.

I am inclined to think there is a submarine ridge extending from the

Azores to the Flemish Cap, hence I have marked a line to develop it.

This may be the mackerel grounds you have been looking for.

The line across the old position of Hope Bank will develop it in a

north and south direction, if it exists. Your line (referring to your work
of last year) runs east and west.

Beaufort and Milne Banks ought to be developed, and the vicinity of

Zaragosa Bock ought to be closely examined. If you are going to the

eastward of the Azores I should like to know it, as there is a host of

reported dangers all around these islands.

Very respectfully,

J. B. BABTLETT,
Commander , U. S. Navy, Hydrographer.

Lieut.-Commander Z. L. Tanner, U. S. N.,

Commanding V. 8. F. C. Steamer Albatross.

The first line of soundings indicated by blue pencil crosses on Hydro-
graphic Office chart 2la, referred to in the above letter, began at latitude

40° 14' N., longitude 65° 56' W., where, notwithstanding the prevalence

of a gale, we sounded, at 2.10 p. m., August 3", in 2,224 fathoms. We
carried the line to the eastward to latitude 40° 20' N., longitude 64° 54'
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W., iii 2,575 fathoms, thence to the position assigned to Hope Bauk
7

where eleven soundings were taken at intervals of about 5 miles, the

depths ranging from 1,930 to 2,009 fathoms. On the position assigned

the bank, latitude 41° 29' 28" K, longitude G3° 17' VV., we found a

depth of 1,909 fathoms. Five soundings taken by the Albatross last

year form another line from 5 to 10 miles farther south.

Leaving the reported position of Hope Bank on the morning of the

5th, we ran a line in a northeasterly direction to Sable Island Bank.

The depths decreased gradually, showing no evidence of outlying

banks or shoals. This line was recommended by the Hydrographer.

On the morning of the 0th we discovered an unexpected error of the

compass, which had carried us about 20 miles out of our course during

the night, thus throwing discredit on our steering- card. As we were

entering the region of fogs it was necessary to ascertain our compass

errors as accurately as possible; accordingly, at as early an hour in the

afternoon as practicable, we swung ship under steam, observing azi-

muths of the sun, from which a table of errors was constructed. A
comparison of the card thus obtained, with that we had been using, not

only accounted for the deviation from our course, but demonstrated the

fact that something was wrong. A search occupying the remainder of

the day and night resulted in the discovery of a piece of iron pipe, If

inches outside diameter and 8 feet in length, deposited in the seine-boat

on the starboard side of the deck. The forward end of the pipe was
about 8 feet from the compass and 1 foot inches below the card. The
cause of disturbance being found and removed, a new card was made
by swinging the ship on the 7th, the results corresponding nearly with

observations in ]STarragausett Bay.

A line of soundings was then run between Banquereau and Grand
Bank, about GO miles to the southward of our line last year, in from

1,780 to 1,172 fathoms.

At meridian, August 8, we sounded in 34 fathoms on Grand Bank,

latitude 44° 52' N., longitude 50° 25' W., and put over the hand-lines

baited with menhaden. Two cod and two haddock were taken, thus

confirming our former experience that menhaden are worthless as bait

for cod on the Grand Bank. Another trial was made at 6.12 p. in., in

35 fathoms, without taking a fish.

The significance of hydrographic soundings 1,042 to 1,047, inclusive,

in 35, 35, 35, 38, 41, and 115 fathoms, will be made apparent by refer-

ence to H. O. chart 21«, where the contour of the eastern edge of the

Grand Bank is distorted, apparently, on the evidence of a single nega-

tive sounding.

The line was continued east on the same parallel to develop a bank
referred to in the following extract from a letter of Capt. J. W. Collins

of the U. S. Fish Commission schooner Grampus, dated Wood's Holl,

Mass., July 10, 188G:

S. Mis. 90 40
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"Keferring to our conversation of this date, relative to the possible

future movements of the Albatross, I beg to submit to your considera-

tion the following:

"On the general charts of the North Atlantic a small bank is laid

down to tbe eastward of the Grand Bank, perhaps about 200 miles dis-

tant from the latter, and about on the 45th parallel of north latitude.

This bank, on which are marked depths approximating 75 to lOOfathoms,

has long been an object of much interest to the Gloucester fishermen,

and much speculation has been indulged in as to whether the bank
really exists or not. If so, it is universally believed that cod and hali-

but may be found there in great abundance, and its authentication

would, no doubt, prove a bonanza to the fishermen.

" If it does not exist, the settlement of the question would prove not
only interesting, but extremely valuable to the fishermen, since they
may be prevented from spending their time in fruitless search for the

bank.

"The Albatross is so eminently well adapted to making this research

that I trust I may be pardoned for hoping she will look for the place in

question if her other work takes her in the vicinity of the Grand Bank
during the summer.

" The value of such work may be fairly illustrated by the fact that, a

short time ago, while the Grampus lay in Gloucester Harbor, one of the

captains came on board who was about to sail on a halibut trip. Inci-

dentally he told me it was his intention to try to find Hope Bank when
he got to sea. I told him that it had no existence except in the imagi-

nation of the person who reported it, and that the Albatross had found

2,000 fathoms where the bank is laid down.
" This information not only surprised him, but pleased him very much,

for he said it would practically save him (and another vessel which was
going to make the attempt in company) a broken trip, since he had
determined to spend a week or ten days in the search."

The depth found 100 miles east of the Grand Bank was 1,916 fathoms,

increasing to 2,658 fathoms 200 miles farther east. The soundings show
no rise in the sea-bottom along this line, which extends far enough to the

eastward to intersect a marine ridge extending from the Azores to

Flemish Cap. On the contrary the depths increased with great regu-

larity until the maximum, 2,658 fathoms, was reached at the extremity

of the line in latitude 45° 14' N., longitude 42° 03' W. From this point

a line was run to Flemish Cap, as indicated by the hydrographer, with

still no signs of marine elevations until reaching the abrupt rise of the

Cap.

A few words as to the accuracy of our various positions may not be

out of place here. We had generally clear weather to 6 p. m. on the

8th, enabling us to locate the soundings as accurately as ordinary sea

observations permit. On the 9th, latitude by ex-meridian altitudes of

the sun was obtained, but no longitude. Foggy weather and moderate
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SW. winds prevailed. The sun was visible at intervals during the 10th,

giving us au excellent opportunity of locating the ship. Strong winds

to moderate KW. gale prevailed. On the 11th the sun was visible at

intervals until late in the afternoon, affording us ample opportunity of

locating our stations.

Our first sounding on the 11th was taken at 3 a. m. in 2,135 fathoms,

and the next at 10. 38 a. m. in 73 fathoms, gray sand, black specks, and

stones, on Flemish Cap, latitude 46° 50' N., longitude 44° 35' W. The
beam-trawl was put over at this station, resulting in the capture of

several specimens of Cottida?, ophiurans, starfish, sea-anemones, sea-

urchins, corals, &c. It may be said that stones were a marked feature

in all the hauls during the day, the bottom seeming to be pretty thickly-

strewn with them, dropped there by ice.

Four other hauls were made at stations 2,093 in 78 fathoms, 2,094 in

80 fathoms, 2,G95 in 105 fathoms, and 2,090 in 98 fathoms, the character

of the bottom and catch comparing closely with those of the first haul.

A serious leak was discovered in the bottom of the port boiler, water

and steam escaping to such an extent that it was impossible to get near

enough to determine the nature of the damage. Fires were hauled and
the boiler blown down, when the leak was traced to a defective gasket

on a mud-hole plate.

After the trawl was on board we steamed to the westward toward the

Grand Bank, carrying a line of soundings across to further develop the

connection between the two banks. The greatest depth was 477 fathoms.

Eeference to H. O. chart 21a will show Flemish Cap to be an extension

of the Grand Bank, to which it is connected by a narrow submarine ridge

having a depth of 500 fathoms or less, increasing rapidly on either side

to 1,000 fathoms.

We were enveloped in a dense fog during the night of the 11th and
all of the 12th, which made it impossible to locate ourselves by observa-

tion, but, assuming the eastern extremity of the Grand Bank to be cor-

rectly laid down on the chart, we were able to plot our soundings with

some degree of accuracy.

The normal direction of the current between the banks is about ESE.,

but we experienced a strong set to the northward and eastward. A
fresh SW. breeze which prevailed at the time may account for the change
of direction.

The trawl was lowered at 12.09 p. m. on the 12th in 2U0 fathoms,

green mud, black specks, tat. 47° 40' K, long. 47° 35' 30" W., and came
up at 1.15 p. m. with specimens of ray, halibut, a large number of

macrurus, flounders, sea-anemones, starfish, mollusks, &c. A rock was
brought up also, weighing about 2,000 pounds, and much time and pa-

tience was expended in getting it on board without sacrificing the net.

Necessary repairs being completed, fires were started under the port

boiler.
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Soundings were continued toward the coast for navigational pur-

poses, we being enveloped in a dense fog, which, continued uutil 2 p. m.

on the 13th. These soundings have been carefully located, and may
have some value hydrographically.

We arrived at St. John's, Newfoundland, at 7.10 p. m., August 13,

and found H. M. S. Emerald, Lily, and Mallard at anchor in the harbor.

An officer came on board, and, in the name of the senior officer present,

tendered the usual civilities of the port. The United States consul vis-

ited the ship at 10 a. in., August 14. His call was returned later in the

day, and official visits were made to the governor, and Capt. A. H. Haiu-

ond, of H. M. S. Emerald, senior British naval officer present.

Eires were hauled and the usual work of stopping leaks in the boilers

commenced. We coaled ship on the 19th, taking on board 100 tons of

anthracite.

Preparations were made for extending the cruise to the eastward,

including Beaufort Bank, Milne Bank, and Laura Ethel Shoal, but that

part of the expedition being abandoned, we took on board only the

quantity of coal required for the trip to "Wood's Holl, including a few

days' dredging and sounding.

We coaled from Shea's Wharf, where we also filled the boilers with

fresh water, which was taken from a hydrant in the street, at a cost of

$12 for 10,000 gallons. The necessary hose for conducting the water

on board was borrowed of the fire department.

At 9.30 a. in., August 21, we got under way and proceeded to sea en

route to Wood's Holl. The weather was clear until 5 p. in., when we were

enveloped in a dense fog. Cape Race bore WNW. about 4 miles dis-

tant. As our course was seaward, we stood on and soon ran out of the

fog bank into clear, pleasant weather. Our course during the night was

to the southward and westward, and at 8 a. m. the following morning we
cast the trawl in 90 fathoms, latitude 45° 07' IS"., longitude 55° 09' W.,

oft* the southern extremity of Green and St. Pierre Banks. Five hauls

were made during the day on a westerly course, in from 50 to 205 fath-

oms, the results being numerous ascidians, ophiurans. starfish, mollusca,

and several species of fish. The positions and depths indicate an ex-

tension of the 100-fathom line to the southward of Green and St. Pierre

Banks. Fog shut in about sundown and continued during the night.

We finished trawling for the day at 6.18 p. m. and started ahead,

running a line of soundings across the channel between St. Pierre and

Banquereau, developing a depth of from 226 fathoms in mid-channel to

32 fathoms on the latter bank.

The fog continued until a. m., August 23. At 7.33 we sounded in,

32 fathoms, latitude 44° 25' N., longitude 57° 35' W., on Banquereau,

and put over several hand-lines, taking 130 cod in 45 minutes. The

vessel was not anchored, but allowed to drift. The fish were examined

for parasites, contents of stomach, &c. Two hauls of the trawl were

made during the day in 140 and 110 fathoms, on the southeast extremity
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of Sable. Island Bank, resulting in the capture of a few risk, ophiurans,

starfish, shrimp, sea-anemones, and mollusca.

At 9.11 a. m., the 24th, we cast the trawl in 1,255 fathoms, latitude 42°

47' If., longitude Gl° 04" W. The frame was landed at 1.07 p. in., minus
the net, which had been torn away by an overload of stones or mud.
We expended much time and patience in the vain endeavor to clear it

from the bottom without sacrificing the apparatus. We started ahead
on our course as soon as the haul was completed, the general appearance
of the weather making it inadvisable to cast the trawl again. The wind,

which was light during the early part of the day, increased to a moderate
gale from WJSW. in the afternoon. The barometer was unsteady and
there was a heavy southerly swell ; in fact, all indications pointed to

heavy weather.

The 25th commenced with fresh winds from WKW., and overcast

misty weather: We had heavy rains and light to moderate breezes

in the middle part, and fresh SSB. winds in the latter part of the day.

The barometer was unsteady, and although the sea was comparatively

smooth, the general indications were of approaching bad weather. Ten
soundings were taken during the day near the position assigned to

Hope Bank, in depths ranging from 1,644 to 1,943 fathoms. The sound-

ings are inshore, or to the northward of those taken on the outward
trip, and demonstrate beyond doubt that no shoal or bank exists on the

ground covered by them.

We were unable to locate our position by observation during the day
except by ex-meridian observations of the sun for latitude, and, although
we had covered the ground satisfactorily, we determined to remain on
the spot until the weather permitted us to verify our work. With this

object in view the vessel was hove to from midnight until 1.10 p. m..

August 26, when, having ascertained our position by good observations,

we proceeded to run a line of soundings at right angles to those of the
previous day in from 1,587 to 1,910 fathoms; the results confirming

the general accuracy of our former work.

The unsettled weather of preceding days culminated in a cyclone of

moderate force on the 26th, as will be shown by the following extract

from the meteorological columns of the ship's log.

The force of the wind should be increased about .2 — otherwise
the record may be considered correct.

Date.

August 25
August 26

Do .

Do .

Do .

Do .

Do .

August 27
Do .

Time.

8 p.m
1 a. m
Noon
3 p. m
6 p. ui

11 p. m...
Midnight
2 a. m
8 a. ni

Wind, true.

E
E. by S .

.

ENE .. .

NE.by E
NNE'....
N
NNW . .

.

NW
TOW...

Force.
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Having completed our search for Hope Bank, we ran a line of sound-

ings to the westward to George's Bank without finding any indications

of shoal water to the eastward of it.

Having definitely proven that Hope Bank does not exist in the

locality assigned it on H. O. chart 21a, it may not be out of place here

to inquire into fhe probable reasons for its having been frequently re-

ported. Beference to the chart will show its assigned position to be

near the northern edge of the Gulf Stream, where its deep blue waters,

with temperatures above the normal and high specific gravity, impinges

upon the colder green water of the Arctic current. The first sight of

this green water on emerging from the Gulf Stream gives one the im-

pression that he has suddenly struck soundings. The bank once placed

on the chart, the navigator who found himself in green water any-

where in that region during foggy weather, or when from any cause he

was uncertain of his position, would conclude at once that he was in

shoal water, and locate himself on the position assigned to Hope Bank.

The difference in color and specific gravity between the waters of the

Gulf Stream and the region adjacent varies with the seasons, and is

more marked during summer and autumn, when the fresh water from

melting ice finds its way from the Arctic.

On August 3, at meridian, in latitude 40° 26' 30" K, longitude G6°

19' W., surface temperature 7S° F., the specific gravity reduced to G0°

F. was 1.027808, and at noon of the 5th, latitude 11° 48' N., longitude

G2° 51' 30" W., surface temperature 07° F., the reduced specific gravity

was 1.025008, a difference of .0028, quite sufficient to account for the

change of color. Thus it will be seen that the various indications of

shoal water are accounted for from natural causes wholly independent

of the existence of banks or shoals, and the depths developed by our

soundings show positively, that none exist in that locality. The navi-

gator in passing over the region had neither time nor the means at

hand for satisfactory investigation; therefore he was forced to judge

from appearances, which, we have shown, are deceptive.

It may not be out of place here to call attention to a report concern-

ing Hope Bank, which to a casual observer would be considered definite

and final as to its existence in the locality mentioned.

We have what purports to be a complete copy of the log of the fish-

ing schooner Marguerite on a voyage from Gloucester, Mass., to Iceland,

extending from April 27 to September 24, 1S85. On September 21, on

the return trip, the following remarks are found relating to the bank
above mentioned

:

" From 4 to 8 a. m.—Wind steady in force and direction. At 7 a. in.,

water being discolored, sounded; depth 03 fathoms, with coarse sand.

At 7.30 a. m., water looking whiter, sounded again, found 45 fathoms,

with small black pebbles. At first thought the vessel had overrun the

log and was on soundings on George's Bank. At 8 a. in. sounded;

depth 38 fathoms.
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"From 8 a. m. to noon.—Wind steady in force and direction. At 8.30

a. in. took observation, which almost corresponded with the distance

ran by the log. At 9 sounded ; depth 90 fathoms ; hauled the vessel

close to the wind SW. by W. At 9.30 sounded; depth 100 fathoms;

hard bottom. Tacked ship, run off to the NE. 6 miles, sounded ; depth

40 fathoms, with small black pebbles; run to the north 4 miles, sounded

;

found 75 fathoms ; hauled up ESE. 4 miles, sounded
;
got 62 fathoms

;

tacked ship and kept off course. At noon found the latitude to be 41°

38' and longitude 63° 30/"

The above extract from the schooner's log would seem to be con-

clusive, at least, as to the soundings having been made as stated, even

if her position was not correctly given. A vessel's log is usually taken

as evidence in court, and entries in it are generally the results of per-

sonal observation of its writer or of other officers in charge of the deck

for the time being. Facts only are looked for, and fictitious entries are

so foreign to the habit of seamen generally that it would be considered

correct until proved otherwise. Yet this copy fails to inspire confi-

dence; in fact, the evidences of its having been cooked to suit the oc-

casion are so palpable that its reliability becomes questionable at every

point. It is a well-known fact that a fishing vessel's log is brief, that her

navigational and scientific instruments are few, and equal to her abso-

lute necessities only, yet this copy purports to give for every hour of

the cruise, day and night, a complete record, including the filling out of

18 columns in the United States Navy log-book, which was used for

making the copy, nine of them being meteorological observations, be-

sides remarks more or less full.

On September 20, the day before the discovery of Hope Bank, this

remarkable vessel made 77 miles in 12 hours on a SW. by W. course,

wind WSW., sailing within one point of the wind! With a wind force

of 4 to 5 she made 7 to 8 knots, heeling 3° to 4°, With leeway of one-half

a point, the same leeway being maintained later in the day with a speed

of 2 knots, heel of 1° to 2°, and wind force from 1 to 2.

The following entry is found on May 13, at noon:

"Latitude, D. R., 48° 35' 00" N.

"Longitude, D. R., 42° 38' 00" W.
"Latitude by observations of '0 48° 38' 00" N.

"Longitude by chronometer O 42° 36' 00" W.
" Current during the time 1.7 knots per hour, settiug to the eastward."

We find recorded here a current of 40.8 miles for 24 hours, whereas,

assuming the calculations for position to be correct, there was actually

a current of 4 miles N., 40° E. during the day.

Similar examples might be quoted throughout the whole log-book,

but the above extracts are sufficient to illustrate its value as an accurate

record of results. The meteorological record is hardly worthy of com-
ment.
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Referring to the log of September 21, we find the schooner making 3

knots an hour until 7 a. in., the time the sounding commenced, and, as

the wind is logged "steady in force and direction" from this time till

noon, the vessel should have made 15 knots had she continued on her

course; but iustead of this uninterrupted progress she takes eight

soundings in average depths of 64 fathoms, which must have consumed
three-quarters of an hour at least, and sails 21 knots, about 5 knots an

hour, or 2 miles an hour more than she would have logged had she

taken no soundings and continued on her course with the wind two

points abaft the beam.

Further comment is unnecessary ; enough has been written to show

that reports of shoals and banks at sea are not always reliable, even

when soundings, character of bottom, and other seemingly reliable

data are given. A reference to the plan (Plate 1) will show that the

schooner Marguerite did not find bottom in the region indicated, and

the presumption is strong that the lead was not put over the side at

all.

At 9.33 a. m., August 27, we cast the trawl in 1,188 fathoms, latitude

41° 28' 30" X., longitude 05° 35' 30" W., lauding it on deck at 12.44

p. in. Among the forms taken were a quantity of ophiurans, starfish,

shrimp, mollusks, blue hake, coryphwnoides, Macrurus asper, and skate.

The trawl was lowered again at 2.21 p. m., but it soou buried and was

lost.

At 7.09 a. m., August 28, the trawl was lowered in 980 fathoms, lati-

tude 40° 07' N., longitude 67° 49' W., and landed on deck at 9.22 a. in.;

a water haul, the current having prevented its reaching bottom. An-

other haul in 800 fathoms, six miles to the westward, brought up an

enormous load of mud and numerous ophiurans, holothurians, mollusks,

crustaceans, and several varieties of fish, among them being coryphee-

noides, Macrurus Bairdii, blue hake, lycodes, &c. A third haul was made
in 984 fathoms a few miles farther westward with much the same

results.

At 5.35 p. m. we started for Wood's IIoll. Fog shut in as soon as we
touched the banks and continued until we passed the South Shoal light-

ship, when it partially cleared. It shutdown again off Xo 3Ian's Land

and continued until our arrival in port* at 11.58 a. in.. August 29.

We saw but few birds during the trip except " Mother Carey*' chick-

ens, which were always with us. An occasional gull and a few terns

were seen. Whales were seen in the region between Sable Island and

Grand Bank, and porpoises were frequentley observed playing about

the ship. A large school of curved-fin orcas were seen on Flemish

Cap during the morning of August 10.

We were detained in port overhauling our dredging and sounding

gear, cleaning and repairing boilers and other mechanical appliances

until 5.58 a. m., September 14, when we left tor Newport, 11. 1., for coal,

preparatory to a dredging trip.
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Arriving at the latter port at 10.30 a.m., we commenced coaling from

a schooner alongside at 1.15 p. m., and finished at p. in. the following

day, having taken on board OlAftjV tons.

We got under way at 6.40 and proceeded to sea en route to our work-

ing grounds, which were included in the region between latitude 38°

and 39° X., and longitude 70° and 72° W. Light to moderate SE.

winds, smooth sea, and partially cloudy, pleasant weather was experi-

enced during the night and following day.

At 3.38 p. m., September 10, we lowered the trawl in 1,544 fathoms,

brown ooze, latitude 38° 39' ST., longitude 70° 07' W., and landed it on

deck at 7.43 p. m., with numerous specimens of shrimp, starfish, ophiu-

rans, mollusks, Macrurus asper, lithodes, benthodytes, beuthysaurus, &c.

The surface net and submarine electric light were used with fair success

until 10 p. m., when we steamed slowly to the southward to change

our position.

The trawl was lowered at 5.49 a. m., the 17th, in 1,867 fathoms, lati-

tude 38° 20' N., longitude 70° 05' 30" W., and landed on deck at 10.24,

a water haul. There were, however, a few valuable specimens of Crus-

tacea, &c, taken while the net was coming up. It was again lowered

at 11.20 a. m. in 1,859 fathoms, latitude 38° 20' K, longitude 70° OS' 30"

W., and landed at 4.05 p. m., with specimens of hermit-crabs, ophiurans,

mollusks, sea-anemones, and eight species of fish. A third haul was

made at 4.58 p. m. in 1,825 fathoms, latitude 38° 22' K, longitude

70° 17' 30" W., and landed at 9.4G p. m., with mollusks, ophiurans, star-

fish, shrimp, ascidians, macrurus, &c. The surface net was used success-

fully during the evening. Six dolphins and one shark were taken with

hook and line during the day, and a large squid of an unknown species

was found dead on the surface.

Light airs and calms prevailed, with clear, warm weather, the ther-

mometer reaching 80° Fahr. We had quite a strong current (17') to

the southward and westward, sometimes called the Gulf Stream counter-

current. It was this current which caused the failure of the first haul

in the morning.

At 5.33 a, m., September 18, the trawl was lowered in 1,753 fathoms,

latitude 38° 29' 30" K, longitude 70° 54' 30" W., and landed at 10.17

a. m., with several species of fish, shrimp, starfish, sea-anemones, &c.

At 11.04 it was put over the second time, in 1,631 fathoms, latitude 38°

29' 30" N., longitude 70° 57' W., and came up at 3.15 p. m., with several

macrurus, shrimp, mollusca, gold-band coral, &c. The trawl was cast

a third time in 1,615 fathoms, at 3.54 p. m., latitude 38° 24' K, longi-

tude 71° 13' W., and was landed at 8.32 p. m., a water haul. There

were several interesting specimens, however, taken on the way up.

The engines were stopped and the ship allowed to drift until 3 a. m.,

September 19, when we ran 10 miles to the westward, and at 5.38 put

over the trawl in 1,569 fathoms, latitude 38° 24' N., longitude 71° 52'

W., landing it on deck at 10.08 a. m., with numerous archasters, shrimp,
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Cyclothone lusca, and fish.
~ Two other hauls were made during the day

in 1,53G fathoms and 1,509 fathoms, in both cases the trawl failing to

reach bottom owing to the strong current. The last haul, latitude 38°

36' 30" K, longitude 72° 12' W., was notable, however, for the capture

of a new species of fish, 5 feet in length, allied to Gastrotomus. While
occupying this station Mr. Lee succeeded in shooting a large blue heron

—adult female—which was flyiug about the ship. The bird was quite

fat, and did not appear to be at all distressed, though so far at sea.

The surface net and submarine electric light were used to good advan-

tage, large numbers of squid being taken by aid of the latter.

Monday, September 20, moderate breeze from SW., hauling to the

northward and increasiug to a strong wind at meridian. The trawl was
lowered at G.02 a, m., in 813 fathoms, latitude 38° 5G' K, longitude 72°

11' 30" W., and landed on deck at 8.50, with two specimens of Geryon

quinqucdens, tlabellum, annelids, holothurians, large numbers of fish, &c.

It was cast again at 9.33 in 594 fathoms, latitude 39° 13' N., longitude

72° 01' W., and landed at 12.32 p. m., with 190 Macrurus Bairdii, 20 blue

hake, 3 pole flounders, 4 dogfish, 3 Geryon, shrimp, mollusca, annelids,

holothurians, &c. A school of whales was seen during the forenoon.

The weather becoming too boisterous to continue dredging, we
started for Wood's IIoll at 12.40 p. m., arriving and mooring at the

wharf at 10.30 a. m., September 21.

We remained at Wood's Holl overhauling the sounding and dredg-

ing apparatus, repairing boilers, and making general preparations to

leave the station for the season, until October 21, when at 2.40 p. m.

we cast off from the wharf and proceeded to sea. The "weather was

clear, with fresh westerly winds and heavy swell which moderated dur-

ing the night. We had Mr. Tabor, an artist from the Century Com-

pany, on board, who made the trip for the purpose of picturing the

operations of the Albatross.

An accident occurred on the morning of the 22d which might have

been serious. While verifying the scale on the accumulator, the dredge

rope broke under a strain of about 5,000 pounds, and the tension-rod

flying back with great force, struck the band supporting the accumu-

lator and boom topping-lift at the foremast head, broke the bolts, and

allowed the band, accumulator, and boom to come on deck with a crash.

"No one was hurt, though several men had narrow7 escapes. The heel of

the dredging-boom was broken and the accumulator guide-rods badly

bent, besides other minor damages, all of which were repaired during

the day and following night.

At 5.42 a. m., October 23, we put the trawl over in 1,685 fathoms,

latitude 3G° 47' K, longitude 73° 09' 30" W., landing it on deck at 10.19

with many macrurus, starfish, marguerites, crustaceans, and one large

lithodes. It was put over again in 1 ,G41 fathoms, at 12.02 p. m., latitude

3G° 47' K, longitude 73° 25' W., aud landed on deck at 4.4G with sev-

eral species of fish, two (probably new) mollusca, holothurians, &c. The
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large surface net was towed at intervals witli fair success, and the sub-

marine electric light was used during the evening. Among the speci-

mens taken were about forty squid.

At 5.54 a, in., October 24, the trawl was lowered in 1,374 fathoms,

latitude 3G° 34' K, longitude 73° 48' W., and landed on deck at 10

a. m. with many macrnrus, hake, holothurians, starfish, and a large

quantity pf brisinga. It was cast a second time at 11.10 a. m. in 1,253

fathoms, latitude 36° 34' K., longitude 73° 54' 30" W., but while heav-

ing in the rope parted, losing 1,210 fathoms and the trawl. Another

cast was made at 4.09 p. m. in 1,239 fathoms, latitude 36° 39' K, longi-

tude 74° 03' 30" W., and, when landed on deck, at 7.2G p. m., the net

was found to contain a large number of macrurus, hake, one large Syna-

phobranchus, many holothurians, benthodytes, a quantity of brisinga,

mollusca, &c. The large surface net and submarine electric light were

used during the evening with fair success.

At 5.45 a. m., October 25, the trawl was cast in 859 fathoms, latitude

36° 30' N., longitude 74° 33' W., and landed on deck at 8.14 a. m. with

single specimens of black dogfish and Gastrostomies, numerous hake,

lycodes, ophiurans, sea-urchins and mollusca, several species of crus-

taceans, and a quantity of flabellum. A second cast was made at 9.10

a. m. in 679 fathoms, latitude 30° 30' N., longitude 74° 32' W., and the

trawl lauded ou deck at 11.30 a. m., containing the same species as were

found in the previous haul. A third cast was made at 12.28 p. m. in

727 fathoms, latitude 36° 42' N., longitude 74° 30' W., and finished at

2.39 p. m. ; contained the usual number of macrurus and hake found

in similar depths along the' Atlantic coast. Single specimens of pole

flounder and Geryon quinquedehs were found, besides a quantity of

skates' eggs containing live embryos. There were also varieties of

mollusca and starfish and a quantity of flabellum. The fourth and last

cast of the day was made at 4.12 p. m. in 781 fathoms, latitude 36° 45'

K, longitude 74° 2S' W., and finished at G.44 p. m., the net containing

skates' eggs, lycodes, holothurians, pennatulas, macrurus, and hake.

There was a single specimen of red brick ; also fourteen soles of shoes,

the uppers having been rotted away. The surface net was towed at

intervals with fair success. Our working ground being in the route of

coastwise traffic, one or more steamers were in sight at all times during

the day.

At G.09 a. m., October 26, the trawl was cast in 1,152 fathoms, lati-

tude 37° 27' K, longitude 73° 33' W., and landed on deck at 9.20 a, in.,

with numbers of hake, benthodytes, starfish, holothurians, sea-urchins,

pennatulas, and other forms of Alcyouaria. It was cast again at 10.19

a, m. in 944 fathoms, latitude 37° 26' K, longitude 73° 43' W., and was
up at 1.05 p. m., with many macrurus, starfish, sea-urchins, three ceph-

alopods, Alloposus mollis, one specimen of Onus rnfus, holothurians,

Alcyonaria, &c. A third cast was made at 1.52 p. m. in 841 fathoms,

latitude 37° 23' N., longitude 73° 53' W., the trawl being landed on deck
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at 4.35 p. in., with many specimens of macrurus, crustaceans, bentho-

dytes, starfish, sea-urchins, pennatulas, &c. The fourth and last haul

was made at 4.55 p. m. in 811 fathoms, latitude 37° 23' N., longitude

74° 02' W. It was completed at 7.32 p. in., and, besides an enormous

load of iimil, the net contained one specimen of a large red spiny crab,

lithodes, pennatulas, starfish, flabellum, shells, and a large squid, Steno-

teuthis megaptera, 5 feet Ci inches in length, weighing 30 pounds. There

were also the usual variety of deep-sea fish. The large surface net was

towed at intervals with fair success. The use of this net in winter and

spring has shown the surface waters of the North Atlantic to be com-

paratively barren of life, but during the latter part of summer and
autumn many forms of Crustacea are found, either mature or in the lar-

val form. Fish are a marked feature of the catch, among them being

the surface fishes, of various kinds, that have their homes in floating

Gulf-weed, or hover about the medusa'. The young of various species,

notably the bluefish and flying-fish, are taken in large numbers, besides

many other forms too numerous to mention. It may be truly said that

the introduction of the large surface net has opened a new field of inves-

tigation.

At 7.35 p. in. we started for port. The weather, which had been mild

and pleasant, threatened a change for the worse, and, after a night of

menacing indications, we encountered, about 5 a. m., a furious squall

of wind and rain. Passing Cape Henry at 6.28 a. m., we steamed up

Chesapeake Bay and the Potomac Eiver, anchoring for the night at

5.37 p. m., near Lower Cedar Point. We got under way again at day-

light, October 28, and reached the navy-yard, Washington, D. C, at 1

p. m. Specimens and other articles received on board for transporta-

tion were sent to the Smithsonian Institution, and the work of clean-

ing and refitting was commenced. Spars and rigging were overhauled

and a new fore-top-gallant yard made to replace the old one, which was
rotten. The chain cables were overhauled and restowed, store-rooms

and holds broken out, cleaned, and painted, or whitewashed, and the

inner side of the iron hull scraped and painted where accessible.

The engines were overhauled and repaired by our own people.

An appropriation was made during the first session of the Forty-

ninth Congress for new boilers. Passed Assistant Engineer George

W. Baird, U. S. N., prepared designs for them, and for a rearrangement

of coal-bunkers, &c, which were approved, and, after duly advertising

in the public press, the contract was awarded to the Columbian Iron

Works and Dry Dock Company, of Baltimore, Md., for the sum of

$13,439.

MECHANICAL APPLIANCES.

The mechanical appliances and apparatus generally have worked
very well during the year, but experience has suggested improvements
here and there, most of which have been adopted.
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ACCUMULATOR.

The necessity is still felt for an improved accumulator having greater

elasticity under extreme tension. We have consulted the best spring

manufacturers in the country aud about exhausted the inventive talent

on board without thus far attaining the desired result.

COUNTER-BALANCES.

[Plate V.]

When dredging very low speed is required, from one-half to li knots
per hour, and to attain it one propeller only is turned as slowly as pos-

sible, but even then we cannot always bring the vessel down to the de-

sired limit, except by stopping the engine until her headway is checked,

when it is started again. The revolutions could be brought down to

24 per minute in smooth water, but after the introduction of carefully

adjusted counter-balances a farther reduction to 18 revolutions per
minute was effected.

These counter-balances were designed by Passed Assistant Engineer
George W. Baird, U. S. N., to reduce the vibration of the engines when
running at high speed, and it is gratifying to say that they have served
the purpose as well as the more important one mentioned above.

SOUNDING FROM BOATS.

[Plate II.]

The necessity for greater facilities for sounding from boats has been
apparent to us on several occasions when developing banks or shoals.

It is frequently desirable to extend lines of soundings from 2 or 3
fathoms to several hundred fathoms with the same boat, and we have
accomplished the object in a simple and inexpensive manner by fitting

our Tanner sounding machine to work on the stern of the steam cutter,

thus giving the boat a compact aud reliable apparatus for sounding in

depths from 1 to 1,000 fathoms.

BAIRD'S ANNUNCIATORS.

[Plate VI.]

Among the most important improvements in mechanical appliances
during the year are the pneumatic annunciators designed by Mr. Baird,
showing by dial and index pointer, on the bridge and in the pilot-house,

what the engines are doing. It is desirable to know whether engine-
room signals are promptly and correctly answered on any steamer, but
doubly so on this vessel, where the safety of the apparatus depends
upon it.

THE SIGSBEE DEEP-SEA SOUNDING MACHINE.

This machine has performed its work admirably during the year.

We have crushed one reel, which caused the loss of some wire and two
or three sounding cups and thermometers before it was discovered, but
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a heavier one being mounted we Lad no further trouble in that direc-

tion, although we had to contend with greater inertia incident to the

increased weight. This i's of no great importance in moderate depths,

but when the weight of wire and its attachments approximate to that

of the sinker, every pound of extra weight in the reel detracts from the

simplicity and reliability of the apparatus.

Passed Assistant Engineer George W. Baird, U. S. X., of this vessel,

proposed an improved reel, which would not only be stronger and lighter,

but would avoid the necessity of throwing off and putting on the belt

when a sounding is taken. (Plate III.) Mr. Baird describes this im-

portant addition to the sounding machine as follows:

" It is made of aluminum bronze, cast b}' the Cowles Electric Smelt-

ing and Aluminum Company, of Cleveland, Ohio, and finished by D.

Ballauf, of Washington, D. C. This metal is reported, after tests by re-

sponsible engineers, as standing a tensile strain of over 100,000 pounds

per square inch, and is represented as being as strong as the best steel

as regards compression and torsion.

"The reel is cast in one piece and the rims are strengthened by

numerous ribs which do not materially increase its weight.

"The objections to the old reel are its great weight and consequent

inertia when revolving at high speed, as in sounding; the delay incident

to putting on the belt, and working the water of condensation out of

the steam cylinder when starting to reel in; also the necessity of ship-

ping the cranks and heaving in the first few fathoms by hand.

"These objections were kept in mind while making the, present design.

The bronze reel A and cast-iron pulley D are mounted on the shaft B.

The pulley is grooved (d) to carry the belt. The original frames CC
are used. The pulley D is driven from the same engine and belt which

drove the old reel; with the new reel in use the engine is kept running

all the time, revolving the pulley D in a direction to reel in the wire.

"The pulley D has its rim beveled and fitted to a corresponding sur-

face on the reel A, and when pressed together will, by its friction, carry

the reel with it. The pulley D may be pressed against A, or withdrawn

from it through the intervention of the clutch lever E and crank F.

The open end of the lever E, which permits the pulley and reel being-

lifted out of the frame without the lever E being disturbed, is the de-

sign of Lieut.-Commauder Z. L. Tanner. To retard the velocity of the

reel when paying out wire the lever G and its attached brake (shown in

dotted lines) are provided. The operation of the machine is as follows:

Turn the crank F to the left, which withdraws the friction wheel D
from its contact with the reel A, when the latter being freed will re-

volve and pay out the wire by gravity. The engine is then started and

the pulley D revolved in the opposite direction, i. e., the direction to

reel in the wire. When the sinker reaches the bottom the crank F is

quickly revolved to the right, which throws the friction in gear and

starts the reel A to winding in the wire.
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" The throttle valve of the engine, the friction crank F, and the friction

lever G are close together, and under the control of one man, who can

readily regulate and manage them. The counter or register, which

measures the quantity of wire paid out or reeled in, is on the opposite

side of the machine, convenient for the inspection of the officer in charge

of the sounding."

The vessel has not been at sea since the completion of the new reel,

but we have tested it at the wharf with a few fathoms of wire and a 35-

pound lead, which demonstrated the advantage of the new arrangement

over the old as far as rapidity of working is concerned. The strength

of the reel can be demonstrated only by practical operations in deep

water.
DREDGE ROPE.

The dredge rope furnished by the Hazard Manufacturing Company
has not been uniform in tensile strength or length of lay, and the result

has been that we have lost several thousand fathoms, with trawls and
appurtenances. One lot of 4,000 fathoms was so imperfect that we had

to reject it. Crucible steel has been used in the manufacture of our

rope heretofore, but the requirements are so great that it has been diffi-

cult to fulfill them, and we are now getting estimates for the best mild

extra plow steel, which should give much better results. With a supe-

rior quality of rope and an improved accumulator we hope to be more
economical in the expenditure of dredging apparatus.

DEEP-SEA TEMPERATURES AND THERMOMETERS.

Deep-sea temperatures have been observed with great care during

the year, and much thought has been given to the improvement of deep-

sea thermometers with a view of attaining still greater accuracy. The
following remarks on this subject are by Dr. J. II. Kidder, who has

charge of the Fish Commission and Smithsonian Institution instru-

ments, and to whom we are indebted for the suggestion of the special

thermometer referred to

:

" The Negretti-Zambra deep-sea thermometers now in general use by
the Fish Commission, while doubtless the best instruments yet devised,

cannot probably be depended upon for differences of temperature less

than one-half degree Fahrenheit. Being pointed only to full degrees,

upon short stems, the degree spaces are so small that estimation of

small fractions is almost as much a matter of opinion as a fact of obser-

vation. As heretofore furnished, the individual thermometers have
furthermore shown a wide difference in range, some readiug froin —30°
to +100°, others from +31° to +92°

; the results being that scarcely

any two instruments showed degree spaces of the same width, and that

the observer gained nothing by his experience with o;><> thermometer
in estimating fractions of a degree with another. The slight depar-

tures from uniformity in breaking column shown by some of theiustru-
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merits, although seldom equaling half a degree, tend to cast a doubt

upon readings to small fractions; and it may be that the quantity of

mercury contained in the small safety bulb at the top of the tube is

sufficienl to cause a fractional error when the temperature of the water

differs from that of the air at the time of reading.

"For these reasons, and considering the fact that at depths greater

than 1 mile the general ocean temperature falls very gradually if at

all, and that observations at far greater depths do not agree in report-

ing corresponding differences in temperature, I requested authority

from the Commissioner to order an experimental half-dozen of longer

tubes of uniform range, and pointed to one-fifth degree Fahrenheit

(Plate IV). The specification was as follows: 'The special thermom-

eters are required to be of sufficient length to be legibly pointed in

fifths of a Fahrenheit degree, and it is particularly desired that all of

the instruments now or hereafter ordered shall conform as nearly as

possible to the range from 20° to 90° Fahrenheit, as specified in un-

let ter of August 6, 1SS6.' (Order dated September G, 1SSG.)

"As far as can be determined by laboratory experiments the new ther-

mometers fulfill all of the desired conditions, and are besides unusually

free from index error. It is possible that before the Albatross sails I

shall be able to furnish a correction for the small error arising from the

expansion of the mercury contained in the smaM safety bulb at the top

of the tube after oversetting."

THE TANNER IMPROVED THERMOMETER-CASE WITH THE SIGSBEE

CLAMP AND THE NEGRETTI-ZAMBRA SPECIAL DEEP SEA THER-

MOMETER.
[Plate IV.]

Fig. 1 shows the apparatus complete, and Fig. 2 a vertical sectional

elevation of the case containing the thermometer.

NOMENCLATURE.
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The Negretti-Zambra deep-sea thermometer was described as follows

in the Keport ou the Construction and Outfit of the U. S. Fish Commis-

sion Steamer Albatross, 1883

:

"The thermometrical fluid is mercury; the bulb containing it is cylin-

drical, contracted in a peculiar manner at the neck «; and upou the

shape and fairness of this contraction the success of the insrtument

mainly depends. Beyond a the tube is bent and a small catch reser-

voir at b is formed for a purpose to be presently explained. At the end

of the tube a small receptacle, c, is provided. When the bulb is down-

ward the glass contains sufficient mercury to fill the bulb, tube, and a

part of the receptacle c, having, if the temperature is high, sufficient

space in c. When the thermometer is held bulb upward the mercury

breaks at a, but of its own weight flows down the tube, filling c and a

portion of the tube above c, depending upon the existing temperature.

The scale is accordingly made to read upward from c.

"To set the instrument for observation it is only* necessary to place

it bulb downward, when the mercury takes the temperature just as in

an ordinary thermometer. If at any time or place the temperature is re-

quired, all that has to be done is to turn the thermometer bulb upward
and keep it in this position until the reading is taken. This may be

done at any time afterward, for the quantity of mercury in the lower

part of the tube which gives the reading is too small to be sensibly

affected by a change of temperature, unless it is very great; while that

in the bulb will continue to contract with greater cold and to expand

with greater heat. In the latter case some mercury will pass the con-

traction a and fall down and lodge at b, but it cannot go farther so long

as the bulb is upward, and thus the temperature to be read will not

be affected. .

s

"The thermometer is inclosed in a glass shield which eliminates all

errors that might arise from pressure at great depths.

" To mount the thermometer, unscrew the cap * (Plate IV), drop a

spring, h, into the case, slip a thimble, g, over the glass shield at d, put

the thermometer in the case, drop in another thimble, which will rest

on the upper end of the shield ; then place another spring on the thimble

and screw the cap in place. The thermometer will then be suspended

between delicate spiral springs at the ends, and soft rubber rings which

surround the shield. This arrangement has proved effectual in guarding

the thermometer against jars incident to the service required of it on

board the Albatross.

"To take a temperature set the spindle, o, into the hole in the cap, i,

by screwing it down until the propeller blades are against the stud p,

then by means of the Sigsbee clamp, q, secure it to the temperature rope.

The bulb will then be down and the mercury in the tube connected with

it, the position required to take the temperature. The water acting on

the propeller during the descent will keep it in position, resting against

the stud, Pj but as soon as the reeling in begins the propeller is set in

B. Mis. 90 41
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motion, bringing the screw on the upper end of the spindle into action,

gradually raising the propeller until the lower end of the spindle is

withdrawn from the hole in the cap, /, when the thermometer promptly

turns over and registers the temperature by breaking the column of

mercury at the point a, the column then falling to the bottom of the tube.

. ft can be read at any time afterward, as changes of temperature do not

affect the reading after the column is once broken."

The latch, r, and slot, s, in which it works, has been added to pre-

vent lateral motion after the thermometer has been turned over.

THERMOMETERS FOR AIR AND SURFACE TEMPERATURES.

The instruments for this purpose were made by J. and H. J. Green,

]S
Tew York, and are all that can be desired.

STEAM TRAP.

[Plate VIII.

]

The exhaust steam from the radiators, fore and aft the vessel, is

trapped to the hot-well and again fed into the boilers, thus effecting a

considerable saving in fuel.

We first used the Hawes trap, which did not prove satisfactory. The

Chapman trap was then tried with better results, but it frequently failed

to carry off the water, thus flooding the radiators and causing more or

less annoyance. Mr. Baird, coming to our assistance again, devised a

simple and inexpensive trap which has performed its work admirably,

relieving us from the annoyances above mentioned.

BOILERS.

[Plate IX.]

Mention has been made of an appropriation for new boilers, made

necessary by a contemplated cruise in tke Pacific. The old ones are

much worn and require extensive repairs after each trip, making them

totally unfit for a long cruise.

With the introduction of new boilers we will increase the size of the

coal-bunkers between GO and 70 tons, thus augmenting the steaming

distance over 1,000 miles. A "donkey" boiler is included in the new

arrangement, for distilling water, heating and lighting ship, and for fire

purposes. Heretofore this service has been performed by one of the

main boilers, at comparatively large expense.

MAIN STAY-SAIL.

We formerly carried a fore trysail gaff, but owing to the position

of the standard compass, pilot-house rail, &c, were unable to use the

sail. We Lave recently dispensed with the gall' and substituted a

stay-sail, containing 000 square feet of canvas, hoisting on the main-
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spring stay, which extends from the main to the foremast head. This

sail can be carried in ordinary weather.

PERSONNEL.

The health of officers and crew has been excellent during the year,

and no deaths have occurred. There have been several changes among
the officers. Lieut. Seaton Schroeder, executive officer and navigator,

was detached January 2, 1886, Lieut. H. S. Waring assuming his duties.

In the detachment of Lieutenant Schroeder the Commission lost one

of the most accomplished and indefatigable workers it has ever drawn
from the Navy.

Ensign W. S. Benson reported for duty January 13, and Ensign

W. S. Hogg on the 16th.

Mr. James E. Benedict, resident naturalist, resigned September 1, and
was succeeded by Thomas Lee, assistant.

The following officers are attached to the vessel at the close of this

report, December 31, 1886 :

Lieut.-Commander Z. L. Tanner, U. S. N., commanding.
Lieut. H. S. Waring, U. S. N., executive officer aud navigator.

Lieut. (J. G.) B. O. Scott, U. S. K
Lieut. (J. G.) W. S. Hogg, U. S. N.

Ensign W. S. Benson, U. S. N.

Surgeon J. M. Flint, U. S. K
Paymaster C. D. Mansfield, U. S. N.

Passed Assistant Engineer G. W. Baird, U. S. E".

CIVIL APPOINTMENTS.

Thomas Lee, resident naturalist.

E. H. Sinister, clerk to commanding officer.

PETTY OFFICERS, FIRST CLASS.

Seaman class.

J. W. Astrom, chief boatswain's mate.

Special class

Charles Wright,, master-at-arms.

S. L. Pritchard, equipment yeoman.

K". B. Miller, apothecary.

G. A. Miller, paymaster's yeoman.

F. L. Stailey, engineer's yeoman.

Artificer class.

John Hawkins, machinist.

Walter Blundell, machinist.

P. M. Stromberger, machinist.

W. L. Watson, machinist.
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Attention is called to the appended reports of the chiefs of the vari-

ous departments

:

Navigator's report, giving a summary of the distances steamed, ob-

jects of the cruise, number of soundings, dredgings, &c.

Engineer's report ; medical department, sanitary report and record

of specific gravities ; naturalist's report, including lists of birds and

fishes taken in the Bahamas; list of hydrographic soundings ; and

dredging and trawling record.

Navigator's report—Summary of the movements of the Albatross for the year 1886.

Date.
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the year is 10.4 knots, and highest average for 7 hours, uninfluenced by

wind or sea, is 9.93 knots.

The shaking of the ship (which has never been violent) has been

somewhat reduced by the counter-balance wheels (Plate V) which we
had built by the Steam Engineering Department at the Washington

navy-yard, in January. The writer designed them in two parts, in

order to get the wheels on without disturbing the shafts, and by filling

certain pockets with lead we contributed counter-balance to the en-

gines. It has always been difficult to move the engines by hand, owing

to the preponderance of the moving parts over the original counter-

balances ; this has been modified by making teeth on the periphery of

the wheel (Plate V) which afford additional points for " pinching" the

engines. These new counter-balance wheels fit over the forward webs

of the low-pressure cranks. The cost of the two wheels complete was

$314.04, or about 7f cents per pound.

The new feed-pump valves, referred to in my last report, have ful-

filled my most sanguine expectation ; the pumps have not failed for an

instant, during the year, and their noise has been very much dimin-

ished.

During the year we have fitted a new key to the starboard rock,

shaft, and have put new anti-attrition metal in the port low-pressure

crank-pin brasses ; we have raised the main valves on their stems to

restore the lead.

The following synopsis for the year's run covers the time the ship was
running, iu free route, on her course ; it includes the time the vessel

was slowed down, in fogs, going into and coming out of port, running

between dredging stations, &c, but not the time soundings or dredgings

were being taken. We have considerable trouble to keep the valve-

stems of the high-pressure valves and those of the high-pressure cut-

offs tight for any extended period ; this is owing to the shallowness of

the stuffing-boxes and also to the uneven wear of cut-off rods. I will

make a requisition for the Katzenstine metallic packing for these rods

at the beginning of the year. We have replaced the main air-pump

valves with hard rubber valves, purchased of the Davidson Steam Pump
Company at a cost of $29.10.

Synopsis of the steam log of the Albatross for the year 1886.
Engines

:

Mean point of cutting-off, in the high-pressure cylinders, from
commencement of stroke inches.. 16.3

Mean point of cutting-off, in the low-pressure cylinders, from
commencement of stroke inches.. 16.8

Mean number of holes of throttle-valve open 4. 19

Mean vacuum in the condenser inches .

.

22.

7

Mean pressure in the boilers, per square inch pounds .

.

47.

9

Mean pressure in starboard receiver, per square inch, above
zero pounds.. 19.3

Mean pressure in port receiver, per square inch, above zero. ..do 20
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Temperatures

:

Of engine-room 107. 9

On deck 67.5

Of injection water 69.

8

Of discharge water....- , 95.9

Of feed water 75. 4

Total time fires were lighted hours .

.

6, 232^
Total time engineswere in operation, the ship being on her course, do. .. 1, 160J
Revolutions

:

Total of starboard engine • 4,652,279

Total of port engine 4,632,994

Mean of starboard engine per minute 66. 81

Mean of port engine per minute 66. 56

Total number of geographical miles 9, 495.

2

Mean number of geographical miles per hour 8. 182

Total tons of coal consumed while engines were in operation 562ffi§
Mean number of pounds of coal consumed per hour while the engines

were in operation 1, 087

Total tons of coal consumed for all purposes 953tjj
j
l
4
9 -

Total tons of refuse (ashes) from the coal 211^,\° -

Draught of water

:

Greatest

:

Forward feet and inches.. 115
Aft do.... 13 10

Least

:

Forward do 10

Aft do.... 12 5

Mean, for the whole of the steaming

:

Forward do 10 6.81

Aft do.... 13 0.31

The greatest continuous speed during the year 1886.

Date, July 19, 1885

:

Speed knots.. 9.93

Number of hours 7

Direction of wind * NNE.

Force of wind $

State of sea Smooth.

Number of furnaces used 4

Steam pressure in boiler, per square inch pounds .

.

50

Steam pressure in receiver, per square inch do 25.

5

Revolutions per minute 81.

5

Vacuum inches.. 23.7

Holes in throttle-valve open 5

Cut-off in non-condensing cylinder inches.. 22

Cut-off in condensing cylinder do 18J-

Temperature

:

In engine-room 115

On deck 68.6

Of injection water 69.8

Of discharge water 98

Of feed water 78.7

Draught

:

Forward 10'. 8"

Aft 12'. 7"
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Anthracite coal per hour .,.,.- pounds.. 1,226

< 529.2

Indicated horse-power < 5

( 534.2

Coal, per indicated horse-power, per hour pounds.. 2.29

The ship was docked in July at the Norfolk navy-yard. We found the

outboard valves in good order. A quantity of barnacles (Balamdce)

was found inside the cast-iron chamber of the injection-valve. We
found the zinc ferrules in the nozzle of the outboard blow-valve had

corroded but little, while the iron chamber appeared preserved. We
found the line-shafts, under the insulation tape, to be free from corro-

sion. This tape has beeu on the shafts two years.

The annunciator, referred to in my last annual report, was duly com-

pleted, and has worked well during the year.

A current of air blown into the bottom of the case (Plate VI) will

cause the little wind-mill at the top to revolve. This is mounted on the

vertical spindle, which has a screw-thread near its lower end which

gears into a toothed wheel ; this wheel, which is on a horizontal shaft,

carries an arrow on each end ; the back of the indicator is secured to

one side of the pilot-house, with a circular hole in the wood large enough

to move in ; the front arrow is visible from the deck and the back arrow

from the interior of the pilot-house. If a current of air, blown into the

bottom of the indicator, revolves the arrow ahead, it is manifest that

the direction of the arrow will be reversed if the current be reversed.

To secure these positive blasts, a small blower (as in Plate VII) is

placed in the engine-room, parallel with the line-shaft, to which shaft

it is belted. If the engine goes ahead the blower delivers a blast, and

if the engine backs the blower induces an air current, and if the engine

stops the blower and current of air cease simultaneously.

There is one of these machines for each of the main engines; their

action is positive and automatic, and they can make no mistake.

On board the United States ships Boston and Atlanta there are

three of these indicators in each circuit, which consequently announces

the motion of the engine at as many different parts of the ship. To
connect the blower and indicators we use lead pipes.

The inertia of a ship in motion is considerable, and it takes some-

little time for the ship to change her direction even after the engines

are reversed; it often occurs, in sounding and in dredging, that oppos-

ing wind and currents carry the ship from the desired position in ref-

erence to the wire; hence it becomes imperative for the commander to

know, promptly, if either engine has moved in the desired direction.

Damage due to mistakes either in striking or in interpreting the signals,

which hitherto occurred, have not occurred since the pneumatic indi-

cators have been used. The tax on the commander's mind in reconciling

the wind, waves, current, strains on and direction of the dredging wire,

while dredging in the great depths of the Gulf Stream is considerable,
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and when ho bad, iu addition to this, to remember the direction both

engines were moving in, it was a surprise that successful work was

done at all.

GOVERNORS.

The Svedberg governors have performed well during the year. They

have required no repairs nor alteration, and but little attention.

On completing the repairs to the boilers at the Washington navy-

yard, in January, we put a cold-water pressure of 65 pounds in the

port boiler and 64 pounds in the starboard boiler; at which pressure

they appeared tight, but the soft patches on the front inboard corners

began to leak soon afterwards.

The lj-inch screw (pipe) plugs we put in the boilers were tight. One
of the plugs began to leak on the 1st of March and the legs began to

leak soon afterwards. . On the 1st of April we discovered one of the

steel socket rivets broken off; we replaced it with an iron one.

On our return to Washington (from the Bahama cruise) we replaced

five rivets in a patch on the back leg of port boiler ; and a soft patch

on a seam on the shell of starboard boiler; replaced a soft patch in the

forward inboard corner of No. 4 furnace; replaced two soft patches

in the port inboard corners of both boilers
;
put a new stem in the

starboard main check-valve ; calked seams and rivets in No. 4 fur-

nace; a new rivet in a brace in the starboard boiler; replaced two soft

patches on the waist of port boiler and one on starboard boiler; re-

placed a soft patch on the bridge end, inboard corner of No. 1 furnace;

to accomplish this last job it was necessary to dig a portion of the

cement out of that boiler, which we replaced. We put several new

rivets in the front sheet of this furnace.

On completing the repairs at Washington the vessel made her sum-

mer cruise, during which time leaks occurred as before, but we were

able to obtain fresh water at Wood's Holl and at St. John's—the only

ports visited—and we only accumulated scale while at sea after our

supply of fresh water was exhausted. Our stay at AVood's Holl was

longer and our voyages were of shorter duration than during previous

cruises, which enabled us to take better care of the boilers.

During the year we have paid for repairs to the boilers

:

For labor, $516.21; for material, $494.15. Total, $1,010.36.

NEW BOILERS.

In obedience to the Commissioner's order the writer designed boilers

to replace those now in the ship, which were bid on by a number of

large engineering establishments; these bids were opened on the 23d

of this month and the Columbian Iron Works and Dry Dock Company,

of Baltimore, was found to be the lowest bidder.

The new boilers are to be two in number, cylindrical in form, and are

specified to be of "the best American charcoal-hammered iron."
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They are to be placed in the main hold fore and alt, one forward of

the other, with the fire-room athwart-ships between them.

A steam chimney is placed over the fire-room—between the boilers

—

and is supported on wrought-iron built-up girders, supported by the

boilers, essentially as recommended in my quarterly report dated 31st

of March, 1884.

The external diameter of the boilers is 12 feet, and the length on line

of axis is 10 feet 3 inches. Each boiler has three furnaces, 36 inches

internal diameter, and exposes a length of grate of C feet G inches,

making an aggregate of 117 square feet of grate surface.

The tubes are to be wrought-iron lap-welded, 3 inches external diam-

eter, 7 feet 9 inches long, No. 10 wire gauge in thickness; there are in

all 394 tubes, including 48 stay-tubes, which are No. 8 W. G. thick.

The shells of the boilers are to be f of an inch thick; the longitudinal

seams are double strapped; the circumferential*seams are to have sin-

gle straps; all the seams are butted.

The heads are to be ^ inch thick, butted and strapped. The heads

are braced by If-inch rods, spaced 12 inches centers, and the other flat

surfaces are stayed by 1^-inch screw-stays, spaced 7£-inch ceuters.

The steam-chimney is 7 feet 4 inches in diameter (the same as the old

one) and is 10 feet high.

The flue is 4 feet 4 inches in diameter, is in four sections, stiffened by
the Adamson rings, and is | inch thick.

The boilers are to sit in and be secured to wrought-iron saddles, which
are to be riveted to the floor frames. The holding-down bolts are \\
inches in diameter, and six in number for each boiler.

The old stop-valves, checks, blows, salinometers, gauges, etc., are to

be utilized as far as possible.

A new 8i-inch stop-valve, a section of 8^-inch copper steam pipe, a
3-inch safety-valve, one new escape-pipe, two safety feed-valves, and
two sections of feed and blow pipe are to be made new.

The covering of the boilers will consist of half an inch of kaolin,

half an inch of hair felt, and half an inch of wood pulp.

The center of the smoke-pipe will come about 5 feet 3 inches forward
of the present one. We will put four ventilators (instead of two) into

the fire-room, and, by bringing them close to the smoke-pipe, we will

leave more "floor room" on deck than at present, and will bring the
ventilator hoods clear of the main-stays, that we may run them up
about 8 feet into the air. As there will be a boiler on both sides of the
fire-room, we will need all the air we can get into the fire-room.

The iron in the old coal-bunkers is to be utilized in the new ones.

We will get the new boilers and bunkers between the same bulk heads
that inclose the old ones, but the new arrangement affords a space of 12

inches in the clear (at the smallest place) around the boilers, and an
increase of more than 30 tons of coal in the bunkers.
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DONKEY-BOILER.

This boiler is to be of the same material as the main boilers, is to be

cylindrical in form, 4 feet 6 inches in diameter, and 4 feet 8 inches in

length. It is to have a single furnace-line 30 inches in diameter, ex-

posing a grate 3 feet 3 inches long. It is to have a steam drum 24 inches

in diameter and 15 inches high ; the tubes are to be eight in number,

4£ inches in diameter, and 3 feet 9 inches long, arranged in nests over

the spandrels of the furnace; they are to be lap-welded drawn tubes.

This little boiler is to be placed on the main deck in the deck-house

amidships, between the main steam drum and the galley. The object

of using this boiler is to warm the ship, run the dynamo, run the pumps
(for washing decks, pumping bilge, supplying the aquaria, etc.), and

distilling water when the main boilers are not in use. It is believed

that considerable labo* and coal will thus be saved, as well as saving

the main boilers.

DREDGING-ENGINE.

The follower-bolts in the starboard cylinder of this engine, which

were broken a year ago by water freezing in the piston, were at the

time temporarily replaced by bolts belonging to another engine, have

been replaced by new and proper bolts. The guide-roll of this engine

was badly worn and scored by the dredge wire, and was replaced by a

new one made at the Washington navy-yard in June last. Two new
wrist-pins have been made for this engine. The cost for labor on the

above was $13.80; material, 35 cents; total, $14.15.

REELING-ENGINE.

This engine has been overhauled and adjusted ; the wrist-pins, which

were wearing "out of round," have been turned around one-fourth of a

turn, that the future wear may come on the high places.

SOUNDING ENGINE.

The steam hose on the sounding-engine burst at sea, on the 1st day

of May, and as there was no way of repairing it the writer substituted

t lie exhaust-hose for it and erected a temporary exhaust-pipe cf iron,

which temporary plan answered very well until the ship reached port.

We provided new and larger steam hose and attached them. We had

the steam cylinder rebored, increasing its diameter nearly one-quarter

of an inch, had new piston-rings made, and provided a proper oil-cup to

lubricate the valve and piston of this engine. The cylinder was not

true and the original piston-rings leaked, which diminished the power

of the engine, which is really too small for the work. The changes

made it a little better. The writer believes, when the increased pres-

sure from the new boilers is applied to this little engine, that it will

reel the wire in about 15 per cent, faster than it did originally. A new
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bronze sounding-reel has been built by contract, and has been fitted to

its place by the men in this department. Its pulley is slightly less in

diameter than that of the original reel, and with increased pressure on

the steam piston it is believed that the speed of reeling in will be from

this cause augmented. The cost of the labor and material consumed
on the engine of the sounding-machine—which come in the writer's

department—were as follows

:

38 feet of steam hose $18. 00

1 oil-cup 60

1 hose-coupling 2. 00

Labor 20.70

Total : 41.30

STEERING-ENGINE.

The steam steering-gear has not been used much during the year,

but has, when used, done its work with promptness and precision. The
plates over the exhaust chambers and passages are very light and are

not bolted close enough ; this makes bad air-leaks which reduces the

vacuum from 2 to 3 inches in the condenser.

STEAM-WINDLASS.

This machine continues to give satisfaction. Besides hoisting, cat-

ting, and fishing the anchors, it is used to reel off wire rope, warp the

ship, and hoist boats. No repairs have been needed to this engine

during the year, except sweating thin pieces of brass on the sides of

the crank-pin brasses, at a cost of $1.38.

STEAM ASH-HOISTER.

This machine continues to work admirably. The (cast-iron) gland to

one of the piston-rods was discovered to be broken; there was sufficient

metal in it and the fracture showed a clear break, an indication that it

was broken by accident or stupidity. The broken gland was replaced

by a brass one at the Washington navy-yard, at a cost of $2.76.

STEAM-PUMPS.

We have had to renew the leather cup-packings on the water-pistou

of the circulating puinp during the year, at an expense of $8. The
piston, which is of cast iron, is badly corroded and will not last much
longer. It should be replaced by a light brass pistou fitted for hemp
packing. We have had the steam-chest of the hydrant pump rebored,

and a new steam-valve put in during the month of June, at an expense
of $27.05.

A No. 1 Davidson steam pump has been purchased and erected in

the engine-room to circulate sea-water through the aquaria. The pip-
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ing is entirely of brass, ami is provided with proper valves, tap-cocks,

and safety-valve, which may be regulated in the laboratory. The

pump and piping were erected by the men in this department.

Cost of the aquarium pump $'M. 5G

Cost of piping 48.23

Cost of valves, cocks, ami fittings 11. 89

Total 150.68

STEAM CUTTERS.

These two boats continue to do good service, and are always ready

for use when required. The nature of the service of this ship, which

gives us semi-annual opportunities to overhaul these two boats, and the

hearty co-operation of the commanding officer in all matters pertaining

to their efficiency, are two important elements in the great success of

these Herreshoff boats. During the year the following repairs were

made to the larger boat, at the Washington yard : A sheet-brass cover

was put on the separator, new wrist-pins were put in the cross-heads,

and the cross-head gibs were rebabbitted; the lower half of the cas-

ing of the boiler has been renewed; new pins were made for the ec-

centric-rods; new pins were made for the link blocks; the plunger and

valve of the hand bilge-pump were refitted ; a new steering-wheel and

drum were made. In November a set of grate-bars were made. Re-

pairs, such as straightening the screw-blades, which had been bent, re-

making joints, &c, have been made by our own men. The cost of re-

pairs to this boat at the Washington navy-yard amounted to $54.GG.

During the year we have bought from the builders of the boat a new
slide-valve for the high-pressure cylinder, at a cost of $5.50. The wear

of these slide-valves, which are made of brass, is all on one side.

The smaller boat (the gig) broke her high-pressure piston ring and

spring and bent the rod and follower on the 7th of March. The brass

follower was screwed to the cast-iron piston by a fiue thread ; this be-

came loose and unscrewed. We repaired it temporarily by casting a

solid Babbitt-metal ring, in place, and straightening the rod and fol-

lower ; we replaced the piston, later in the year, by one of wrought iron.

Later in the year we lost the low-pressure piston in the same way, and

replaced it in like manner. The slide-valve of the high-pressure engine,

which was worn to a knife-edge on one side, has been replaced with a

new one.

The smoke-pipe was rolled out of the gig on the night of the 5th of

March, in 3J fathoms of water ; it was recovered by a native diver.

The top of the boiler was so badly torn by the accident, and the lower

casing so badly corroded and burned out by the end of the summer
cruise, that we were obliged to put on an entirely new casing. As the

fine boiler-shop at the Washington navy-yard had been discontinued, as

such, we were obliged to employ a journeyman boiler-maker and build
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the casing ourselves. By the courtesy of the chief engineer of the

navy-yard we were permitted to use the shop. We purchased the

material from L. H. Schneider, of Washington.

The cost of repairs to the gig during the year was as follows

:

1 safety-valve spring $0.75

1 high-pressure slide-valve 4.50

1 high-pressure piston 13. 50

1 low-pressure piston 17. 00

Material for new hoiler casing 35.57

Labor for new boiler casing 49. 68

1 set of fire-bricks 2. 50

Total r 123.50

FRESH-WATER DISTILLING APPARATUS.

During the year we have distilled 53,425 gallons of water, which has

been uniformly of good quality. A leak was discovered in the joint at

one end of the coils during the mouth of June. This leak was stopped

by a plumber's joint of soft solder, by a navy-yard workman, at a cost

of $9.

The practice of cleaning and whitewashing the interior of the tanks

each time they are emptied is continued witb good results.

ELECTRIO LIGHT.

The uniformly white, steady, and agreeable light from our Edison

incandescent lamps has continued throughout the year.

The commutator of our Z-dynamo, though much worn, is still effi-

cient. The engine is as efficient as when new, and gives us but little

trouble. The engine and dynamo are run by a coal-heaver.

The usual amount of breakage of wires and burning out of cut-out

plugs has occurred, which has generally been traced to short circuiting

through sea-water, which leaks through the decks, &c, and gets at the

wires.

We find, in repairing these wires (which are of copper) that they are

now quite soft and ductile, though they were quite brittle two years ago.

There can now be no doubt that a molecular change is going on in these

wires all the time. The three-light pendants, with their flexible cables,

have been used the entire year, to the exclusion of the arc lights. The
attachment at the end of the cable is troublesome in that the men break

them by sometimes screwing up too hard ; sometimes they burn out by
arcing, from failure to screw them up to good contact, and again by
dirt separating the contacts just enough for the purpose.

One of the small tension-screws of the dynamo brushes has been re-

newed during the year, and drip-pans have been fitted to the pillow-

blocks of the dynamo, the blocks being cut out to receive the pans.
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The dynamo lias been in operation 1,574 hours and 26 minutes during

the year, during which time a mean of about 47 lamps has been in cir-

cuit, aggregating the following cost

:

.

14| tons of coal, at §5.17 $76.25
\

43$ gallons of oil, at 55 cents 23.925

149 lamps, at 85 cents 126. 65

34 3-light safety-plugs, at 8 cents 2. 72

18 6-light safety-plugs, at 8 cents 1. 44

1 30-liglit safety-plug, at 8 cents 08

2 key-sockets, at 70 cents 1.40

4 plain sockets, at 60 cents 2. 40

3 wire shade-holders, at 30 cents .90

3 pounds copper wire, at 40 cents 1. 20

2 pounds insulation tape, at 50 cents * 1. 00

1$ gross assorted screws, at $1. 25 1. 875

46 feet flexible cord, at 15 cents 6. 90

4 attachment plugs, at 40 cents 1.60

3 dynamo-brushes, at 60 cents 1.80

1 standard receptacle, at 44 cents 44

Total 250.58

Taking the 16 candle-power lamps as requiring double the current of

one S candle-power, the mean number of lamps will be (as nearly as can

be estimated) 47 ; the caudle-power hours will then be (47 x 1574 x 8=)
591824, and this quantity, divided into the total cost, gives the cost of

j=—r-f^-j—5-=0. 042 cents per candle-power per hour, or almost exactly
47xlo/4x8 L L L

what an equal gas-light costs the consumers in Washington city.

The submarine lamps have worked very well during the year. The

naturalists employed them extensively on the Bahama Banks, where

the white bottom of the sea afforded a beautiful reflector in the dark-

ness of the night. By the aid of the marine glass (improvised in this

department) the position of the light and adjacent objects were readily

observed even when the surface of the water was disturbed.

Though no hitch or delay has occurred during the year, and the plant

has worked fully as well as when first installed, I feel obliged to say

that the B circuit of only 51 volts pressure is rather behind the age, so

far as economy is concerned, and therefore recommend the exchange

of the dynamo for one of higher potential.

The Albatross was, I believe, the first Government vessel (of any

nation) that employed the incandescent electric lighting for internal

illumination.

The experiments made and the results obtained here were carefully

considered in the Navy Department before any venture was made to

light their ships in a similar manner. We have produced our light, 1

believe, at least as economically as any people using so weak a cur-

rent as we employ, but since we installed our plant great improvements

have been made in dynamos. The change in the dynamo will not be

very expensive.
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LIFE-TIME OF LAMPS.

For the past two years we have kept the lamps in the engine-room

alone in circuit all the time, that we might obtain a correct estimate of

the average duration of the lamps.

The total lamp hours was 27,987 hours and 31 minutes, and the total

number of lamps expended was 30, so that the mean life-time of the

(27987 31 \—= ) 932 hours and

54 minutes. Lamp No. 92 is included in the above average, though it

was broken after 701 hours of incandescence.

In recording the great life-time of these lamps, it is proper to state

that they were in circuit all the time, and were lighted and extinguished

daily with the starting and stopping of the dynamo, and were, conse-

quently, never suddenly heated nor cooled.

VENTILATION.

The ventilating fan has been in use, during the warm weather, for

several hours each night when at sea. The wastefulness of the Wise
motor, which drives the fan, is so great, that the writer does not feel

justified in using it a great deal. The new arrangement of boilers will

displace the present fan and motor, and I recommend that a pair of

Sturtevant's No. 5 monogram exhaust fans and an orthodox steam-

engine be put in place thereof. They can be placed in the donkey-

boiler room conveniently. To exhaust some of the heated air from the

space over the working platform of the engine-room I recommend that

two wrought-iron chimneys be run from this point to the open deck
above.

The four proposed ventilators to the new fire-room, which will extend

8 feet above the deck, will doubtless be much more efficient than the

present two, having the same (IS inches) diameter, and which are only

3 feet above the deck. The movable cowls of the new ventilators will

be of copper, to prevent affecting the standard compass.

WARMING.

The usual trouble from breaking of heater valves has continued.

It is impossible to say when or by whom these valve-steins are twisted

off or threads stripped ; it is a contest between small brass valves and
muscle, in which the latter appears to triumph. The large heater,

which was removed from the berth-deck last year, has been replaced.

The steam traps (Chapman's) have never been satisfactory ; water
accumulates in the heaters if we trust to the automatic action of the
traps, and if we attempt to regulate the drain by adjusting the by-pass,

we find steam blowing through at times.

The writer designed a valve (Fig. 2, Plate VIII) and improvised a

trap by screwing the valve into a cast-iron cylinder we had been using
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for an oil-filter ; the steam and water enters at the top and the con-

densed water escapes through the valve
;
the steam does not escape.

We substituted this for the Chapman trap for draining the after

heaters, and find it works admirably.

COAL.

Excepting 30 tons of semi-bituminous coal purchased at Nassau in

April, and about two tons for the cutters, we have used anthracite coal

exclusively.

The total consumption, for all purposes, has been 953 tons 419 pounds,

and the average cost has been $5.17 per ton.

The quality has been generally good, except that obtained from the

Norfolk navy yard, which we found dirty and air-slaked.

We check the weight of coal received by the increase in the ship's

displacement, which latter quantity is obtained from a calculation of

the ship's increase in draught of water. We either witness the weigh-

ing of every pound of coal we buy, or weigh it ourselves as it is deliv-

ered alongside the ship. The following amounts of coal have been used

for the purposes specified :

Tons.

Coal consumed to propel the ship while on her course, to warm the ship,

pump bilges, wash decks, and hoist ashes while tho maiu engines were in

operation 662§|^$

Coal consumed to light the ship by electricity 14£fH
Coal consumed to ventilate tho ship lOJMo

Coal consumed to distill water 23£§3$

Coal consumed by the steam cutters 9f1 'i $

Coal consumed for driving the hoisting engine, steam windlass, washing

decks, warming ship, and keeping fires banked when the main engines

were not in operation 277 r./r,T

Total coal consumed by the engineer's department 899^&
Coal consumed by the equipment department (cooking) 53£§f$

MEDICAL DEPARTMENT.

Report of Surgeon J. M. Flint, U. S. Navy.

The general health of the ship's company during the year has been

very good. No cases of serious illness have occurred, and only those

trifling accidents incident to all the ruder occupations of men. The

provisions for ventilation are the same as heretofore, and are reason-

ably effective when in use. The between-decks, in this as in all other

ships with which I have been acquainted, are more or less malodorous

at sea. No precautions can prevent the evolution of foul gases in the

bilges of a ship, where the presence of organic matter and the condi-

tions of heat and moisture favorable to decomposition are unavoidable.

How to remove these gases before they have contaminated the air of

the apartments of men and officers, is a problem not yet solved j it is
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evident, however, that any system of ventilation in order to be perfect

must be in continuous action.

The first part of the year, from early in February to May, was passed

principallyamong the Bahama Islands, where the temperature was mild,

the winds fresh but soft, and the climate generally conducive to health

and comfort. The islands themselves in their present condition furnish

wonderfully little of general interest to the visitor, and fail utterly to

justify the glowing accounts given of them by their discoverers. The

inhabitants of the islands, with the exception of New Providence, are

poor and thriftless but not wretched or degraded, mostly colored, evi-

dently diminishing in numbers, extracting a very plain subsistence from

a thin soil impervious to modern implements of husbandry, and from

the more open-handed generosity of the sea. There are no educated

medical men on the islands except at Nassau, and the announcement

of the presence of a "doctor" among them was sufficient to surround him

speedily with a numerous clientele, consisting of the sick, those who had

been sick, and those who thought that they might at some future time

get sick, all anxious to avail themselves of the rare opportunity for pro-

fessional treatment. Every effort was made to minister to their neces.

sities as well as their fancies, and their expressions of gratitude for

what they received were evidently sincere. So far as was observed the

physical condition of the people seemed to be good. There were few

maimed or deformed, and only occasional evidence of the prevalence of

specific diseases among them, either at present or in the past. These

remarks, however, apply only to the outlying islands and not to New
Providence, upon which is situated Nassau, the largest town and the

principal commercial port of the Bahamas.

Among the interesting cases observed was one of Hysterical Paralysis

of several months' continuance, the patient having been utterly unable

to move a muscle of the lower extremities during that time. The sub-

ject was a well-conditioned young girl, one among numerous victims of

a remarkable epidemic of hysteria attending great religious excitemeut

on Cat Island. Several hundred persons, a very large percentage of

the whole population, were said to have been affected, mostly young

people, boys and men as well as girls and women, and their wild vaga-

ries were related by witnesses with a solemnity that assured the hearer

howr firmly rooted was the belief in the supernatural character of the

manifestations. Treatment of this case by nerve tonics and electricity

for a few days was attended by such marked improvement that a com-

plete and speedy recovery was certain.

The summer and autumn cruise of the ship was made on the North

Atlantic coast, with Wood's Holl as headquarters, northward as far as

St. John's, Newfoundland. The Grand Banks in August developed the

same foggy, rainy, disagreeable, and depressing climate for which it is

noted, and a week in the quiet and snug harbor of St. John's was a wel-

come and refreshing interlude. Nothing for record in this department

S. Mis. 00 42
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occurred during the summer, except the development of a case of Melan-

cholia in oue of the seamen, who was in consequence transferred to the

naval hospital at Chelsea, Mass., and subsequently to the Government
Insane Asylum in the District of Columbia. No satisfactory cause for

the disease could be assigned.

The determinations and record of the densities of sea-water have been

continued by this department during the yeaL'. The observations have
been chieily confined to surface densities, and the collection of water

for the purpose has usually been made at 12 o'clock each day that the

ship was at sea. The specimen is kept until it has taken about the

temperature of the room and of the instruments employed, and the same
care as heretofore exercised in the reading and reduction. The record

in itself presents no remarkable features calling for extended remarks.

The high gravities of the Southern waters, where evaporation is rapid,

is observable, and especially in those inclosed basins like Exuma Sound
and Tongue of the Ocean, where there are no active currents to restore

the equilibrium with the ocean water in general. In contrast are the

low gravities of the Northern waters, where evaporation is slight and
the water is freshened by the Arctic currents.

The record of temperatures and densities observed during the year is

appended

:

Record of temperatures and specific gravities.
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Watling's, like all the islands of the Bahama group, is made up of

coral limestone, much weathered upon the surface, and below it of a

very cavernous nature. A great part of the interior of the island is

occupied by a series of connecting lakes, which are surrounded by hills

rising quite abruptly from the water to a height of 50 to 140 feet, and
thence sloping more gradually to the ocean. Between the hills and
the ocean are a number of large swamps, hardly above tide-level.

The coast-line is partly rough coral rock rising abruptly from the

water, partly stretches of coral sand, and the island is pretty well sur-

rounded by outlying coral reefs. Though there is little soil, the greater

part of the island is clothed with a dense, low, scrub growth, with here

and there a large tree to indicate what the timber was in old times.

The surface has been quite extensively under cultivation, but since the

abolition of slavery nearly all the white people have left the island, and
the negroes cultivate lielcls only here and there, and scarcely do more
than get a living off the ground.

The swamp water is pretty much all brackish, but fresh water can

be had at any point by digging down to near the ocean level. It col-

lects slowly and is subject to a rise and fall with the tide.

We found the rough, coral bottom near the shore ill adapted to sein-

ing, and the inhabitants brought in but few species of fish caught with

hook and line.

A trip across the island to a creek on the eastern coast resulted in

the capture of a number of species of fish. There was little opportu-

nity to haul the seine, but we made a number of sets across the mouths

of small creeks, and then drove the fish down into the net.

From the lakes we seined a large number of minnows, Atherina stipes

—a species most plentiful in these waters and apparently the only fish

occupying them.

The lake water is very saline and subject to a slight rise and fall

with the tide, though there is no apparent connection between the lakes

and the ocean.

We made a trip through the lakes to a cave near the new light-house

at the northern end of the island, and from which several human skulls

are said to have been taken. The cave is near the lake, in the face of

a low semicircular ledge of limestone. The mouth of this cave, about 8

feet long by 2 feet in height, was originally walled up. It now stands

open, the wall having been pulled down. Within, the cave extends

about 50 feet along the face of the ledge on each side of the entrance,

and the low roof meets the floor about 20 feet back. It is divided into

several chambers by natural columns rising from the floor to the roof.

The largest of these chambers extends back to a pool of brackish water

on the lake level, and it was from this chamber that we made our col-

lections. A careful search through the other parts of the cave revealed

no human remains, and only a few small bits of broken pottery. The

outer wall of the cave is a mass of stones, piled up to the roof, through
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which the earth from without has washed into the cave, and down across

the floor. Whether this wall is artificial or natural would be an exceed-

ingly difficult task to determine.

From among the loose stones and earth, near this outer wall, we
picked out several pieces of coarse pottery, and several pieces of bone

belonging to the human skull, among them two jaw-bones with teeth

intact. About half way across the floor we found a number of human
long bones strewn about with no apparent arrangement.

Miss Nairn, who was one of the first to visit this cave, told us that

she saw five or six skulls lying upon the floor when she was there, and
that one of them had been taken to the library at Nassau.

Both going and coming through the lakes we saw great numbers of

cormorants floating lazily about on the water or sitting on the mangrove
bushes along the shore. They remain throughout the year aud breed

on these lakes. We saw, too, a number of herons, of which we shot

several, and flocks of Bahama ducks and blue-bills, but could not get

near these latter.

Coming home, we lauded on Iguana Key and captured six iguanas of

the genus Cyclura. We saw there a large brown rat, but did not succeed

in capturing it.

During our stay on Watling's Island we visited several other caves,

but found no human remains. In all the caves visited we found but
one bat, though there was every indication that they had been there in

great numbers quite recently. The negroes say that they always dis-

appear during the winter months.

We procured a number of stone implements during our stay. These
the negroes call thunderbolts, believing that they fall with the light-

ning. They preserve them very carefully, as a charm to ward off the

lightning, and are very loth to part with them.

We made collections of the shore fauna as well as of lizards, crabs,

insects, and mollusks from all parts of the island, and of birds we took

a number of species as well as several nests with eggs.

Miss Nairn, who seemed quite conversant with the habits of most of

the birds, told us that in December, during high winds, swallows some-
times made their appearance, very tired. They stay but a few days, and
then disappear. The " gale bird," undoubtedly our bobolink, comes too,

during the high autumn winds, in large llocks, but stays only a few
days.

On March 8 the Albatross left Rum Cay, and on the same day touched
at Conception Island and gave the naturalists a chance to make shore

collections. One haul with the beam trawl, near Conception Island, at

station 2629 (1,169 fathoms), brought up only a few crustaceans, one glass

sponge, one piece of coral, and one fish. The mud-bag was filled with
coral sand, with pteropod shells and foraminifera in it.

March 9 the Albatross picked up Mr. Nye and myself and then ran
back to Bum Cay, to give us a chance to take some photographs at

Port Nelson.
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The character of the surface and the growth at Rum Cay are about

the same as at Watling's Island, and the collections made at each

island were made up largely of the same things.

The land snails, Helix, however, on Rum Cay were found clinging to

the bushes, in low, wet places, in vast numbers, much greater than

observed on any other island, and a very large collection was made.

The inhabitants of Rum Cay fish almost entirely with hand-lines,

though occasionally using basket traps. They never attempt to do

more than catch fish enough for immediate use.

We left Rum Cay March 10, and anchored off Cat Island for the

night. Next morning we landed and made quite extensive collections.

Near the shore, and running parallel with it, were several low ridges

covered wirh thick scrub growth and separated by partly open glades.

Further inland were fields of millet bordered by quite heavy timber.

Had it not been for a high wind our collection of birds here would

undoubtedly have been much larger and comprised many more species,

as this was one of the best collecting grounds visited during our cruise.

March 12 we landed in the morning on Eleuthera Island, and worked

over a low country which stretches from the shore to high land about

a mile inland. The day was perfect and our collections comprised a

number of birds and a good representation of the shore fauna.

In the afternoon two hauls with the tangle, at stations 2G30 (244

fathoms) and 2G31 (280 fathoms), brought up only a few glass sponges

and a few small pieces of coral.

March 13 a haul with beam trawl, near the head of Exuma Sound,

at station 2632 (79L fathoms) showed a bottom of white coral ooze with

no apparent animal life.

We anchored in Nassau Harbor, New Providence, on the morning of

March 15, and remained till March 24.

To Governor and Mrs. Blake we are indebted for much assistance in

our work of making collections, as their knowledge of the character of

the country, and of the localities in which certain things could be found,

was a great help to us.

Mrs. Blake had a very fine collection of stone implements, from

various islands, and a lignum-vitai stool from a cave on Rum Cay, of

which we got very fair negatives.

The fish-market at Nassau afforded an opportunity for making a

large collection of fish, as the fishermen are compelled to sell all their

fish through the market. The fishing industry is a large one, and I give

a few detads from data collected upon the subject by Mr. Benedict.

There is no record of the number of vessels employed in fishing, but

it is estimated at 120 sail. The vessels are principally of two classes

—

schooners, measuring 28 to 30 feet on the keel, and sloops of about 18

feet keel.

The schooners carry a crew of 7 men and do most of their fishing with

seine of 1-inch mesh, 30 fathoms long, and 80 meshes deep. The sloops
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carry 3 or 4 men and do all of their ashing with hand-lines. The

hand-line fishing is done with the aid of a water-glass. The water-glasses

arc simply a box, painted some dull color, with a pane of plain window-

glass set in the bottom. The fisherman holds this box on the surface

of the water, and, by looking through the glass, can see the bottom

through this clear water perfectly plainly to a depth of 50 or 60 feet.

When fishing, the men hunt about till they find a spot where the fish

are plenty, then, by watching their lines through the glass, they can

tell exactly when to strike the fish. Most of the fishing is done at

Abaco and the Berry Islands, the vessels staying out about a week and

bringing the catch in alive in their wells. The larger specimens of

skip-jack, bone, hound, and amber fish are split and dried in the fore

rigging, but the bulk of the catch is peddled out fresh at the market

—

the demand for fish determining the stay of each vessel in port. A
fare will run from $12 to $60, and anything over $40 the fisherman

considers good work. After paying the expenses of a cruise, two shares

of the profits go to the vessel, one to the seine, one to the captain, and

one to each member of the crew.

Many species of fish from these waters are excellent eating, and

few seem to be poisonous. While barracuda, hog, and amber fish are

more likely to be poisonous than other species, this property is by no

means confined to them. Cases of poisoning, however, are of such rare

occurrence that the natives pay little attention to t?he matter, and

have no rule as to what can be eaten and what cannot.

The sponge fishing is another very important industry, the details of

which I give from data collected hy Mr. Nye.

The sponging fleet consists of about 475 vessels and employs not less

than 4,000 men, the majority of them negroes. The vessels used are

sloops of 15 to 20 feet over all, and schooners running up to 20 tons,

though commonly about 36 feet over all. The largest schooners carry

12 to 18 men and 6 to 10 boats—one of 12 feet and the others 10

feet in length.

The sloops carry 4 to 7 men and 3 or 4 boats. The small boats are

of the smooth, round-bottom class, like the northern smack-boat, but

with less sheer.

The sponging trips last about six weeks, and are made at all seasons

except the " hurricane month," October, when the vessels are generally

hauled up for repairs.

When on the sponge ground the vessel anchors in 3, or heaves to

in 5, fathoms of water, and the crew put off, two in a boat, at sunrise,

and remain till sunset, unless a boat-load is secured before that time.

One man handles the boat, generally sculling, while the other gathers

the sponges, using a water-glass in one hand and a long pole, rigged

with a two or three tined hook, with the other. The men become very

expert with this hook, and work to a depth of 5 fathoms, but seldom

if ever over that depth. Ten pounds, dry weight, is a first-class catch

for one boat in a day. The fresh sponges are left on deck until the
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vessel has a deck-load, when they arc; taken to the "crawl," a crib

built of sticks in the shallow water near the shore, where they are left

to rot for six or eight days. The rotten flesh and dirt is then beaten

and washed out, the sponge being held in one hand and struck repeat-

edly with the ;
' clipper," held in the other hand, and frequently rinsed.

They are then thrown upon the beach to dry.

One man can wash 50 pounds, dry weight, of large sponges, or 15

pounds of mixed sponges, in a day. Though sponge beds get fished

out and destroyed by hurricanes, the lishermen consider the supply

inexhaustible, for they say the young sponge grows so rapidly, reaching

a marketable size in about three months after its attachment, and new
beds are so plenty that they have little trouble in finding either a new
set or a new bed. The sponges broken off by storms collect in soft,

muddy spots, and are known as " rolling sponges."

The fishermen recognize six kinds of sponges, though both they them-

selves and the dealers have many names for the different varieties of

each. In point of abundance they run : (1) Eeef (including glove),

Spongia tubifera. (2) Grass, Spongia eerebraformis. (3) Boat (including

velvet), Spongia barbara. (1) Wool, Spongia gossypina. (5) Yellow,

Spongia corlosia. (6) Key West (no specimen obtained).

The wool ranks first in value followed by reef, boat, grass, yellow,

and Key West. Six hundred pounds, dry weight, is considered a good

fare for a single cruise. The sponges are all brought to Nassau and
sold through the market. No fixed value can be given, but a first-class

wool sponge of 8 inches diameter brings 15 to 20 cents, and the small

glove sponges 1 to 2 cents each. The vessel bears one-third of the ex-

pense of the outfit and takes one-third of profits. The balance goes

two shares to captain, and one share to each member of the crew.

While in Nassau we made large collections of the shore fauna, includ-

ing fine specimens of the red and of the yellow fan corals, Gorgonia

flabellum, which grow in great numbers on the reefs.

To Mr. Nye's indefatigable zeal and amphibious habits are due the

credit for the bulk of these collections, as well as for the fish not brought

into the market for food.

Trips inland added several species to our collection of birds, and one

trip to the caves on Captain Lightborn's plantation, on his invitation

and under his kindly guidance, resulted in the capture of a number of

bats, Phyllonycteris seydkomi, which proved very wide-awake and flew

swiftly about when disturbed by the lights. The bats, Vesperugo sero-

tinus, taken from the vaulted chambers under. Fort Charlotte, on the

contrary, seemed quite torpid, and would do nothing but chatter, even

after having several of their number shot from the bunches hanging to

the ceiling.

Among our collections at Nassau were two unlaid but perfectly de-

veloped eggs of the Bahama cuckoo, taken from specimens of that bird

shot there.
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March 24 we started for Key West, stopping' on our way to land

Messrs. Nye and Townsend on Abaco Island. At Key West we col-

lected several species of birds, among them several specimens of the

vireo, Vireo noveboracemis maynardi, recently described by Maynard.
This bird seems to be very abundant here, but extremely shy and

hard to see among the dense foliage.

On March 30 the greater part of Key West's business section burned
down, creating quite an excitement. The next day Mr. Washburn left

us to return North. April 3 we sailed for Havana, and on the 7th, on
our way back to Key West, five hauls with the tangle at Stations 2633

to 2637, in 100 to 200 fathoms, brought up about one hundred and
twenty-five specimens of the sea-lily, Pentacrinus decorus and Penta-

crinus miilleri, with a few sea-urchins and brittle-stars.

We left Key West on April 4, and on the 5th began a line of dredg-

ings, off Carysfort light, at Station 2639 (56 fathoms). We took six

hauls with a ship's dredge and four with the beam-trawl, the depth
ranging from 56 to 217 fathoms. The bottom proved barren, and we
took only a few small crustaceans, fish, and hydroids, the latter at-

tached to the dead scallop shells, which were abundant.

April 11 we picked up Messrs. Nye and Towusend, with their exten-

sive collections.

We had hoped that they would get a few flamingoes on Abaco, but,

though they saw about sixty birds, they were too shy to approach, and
a fire, which broke out in the woods, soon drove them all from their

feeding-grounds.

The flamingoes live on a large tract of land, about 6,000 acres in ex-

tent, on the west side of the island. The surface is little above tide-

level, and is composed of soft ooze, washed in from the coral reefs.

Scattered through this tract are lakes, of all sizes, from 6 inches to 3
feet deep, and islands, of higher ground, covered with trees. The fla-

mingoes keep to the larger lakes, or " swashes," as the inhabitants call

them, and are very shy. In the breeding-season they are much less

shy, and are frequently killed while feeding in the smaller swashes by
negroes, who consider them excellent eating. Parrots are said to have
been common on the island, but of late years few are seen on the south-

ern end of the island. One flock was reported as coming daily to feed

on an old field, near the light-house at Hole-in-the-Wall, but no speci-

mens were procured.

From Abaco we ran past New Providence into the Tongue of Ocean,
and on the morning of April 12 landed on Green Cay. The island is

small and heavily wooded, rising to high ground near the center. Near
our landing-place was a pond with the remains of old salt-works. In
spite of a steady rain we got a number of birds, among them two speci-

mens of Kirtland's warbler.

In the afternoon a haul with tangle at station 2640 (36 fathoms)
brought up a few small corals, sponges, mollusks, and crustaceans. A
haul at station 2650 (369 fathoms) brought up nothing.
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April 13, a haul with tangle at station 2651 (97 fathoms), and with

ship's dredge at station 2652 (140 fathoms), brought up a few gorgonian

corals, barnacles, and mollusks.

On the 14th two boobies were shot, just after daylight, on Booby
Bocks, and later we lauded on Green Cay. The white-headed pigeons,

Columba leucocephala, were very abundant, but extremely shy, always

Hying out of thick foliage, and taking great care to put the tree between

you and themselves. We shot a number of small birds and found a

lizard, Lioeephalus carinatus, extremely abundant.

In the pores of the limestone, near the salt-pond, were quartered im-

mense soldier-crabs, and under the bushes in the grassy swales in the

interior, were hundreds of laud-hermits crawling about. On the salt

pond we started three Bahama ducks and saw several winter yellow-

legs.

In the afternoon we took a haul with beam trawl at station 2053

(1,000 fathoms), and found a bottom of coral ooze with no apparent

animal life.

On the 15th we anchored in Southwest Bay, New Providence, and

had to wait till the 21st for the bar at Nassau to become passable.

During this time the country was well hunted over and a number of

birds taken.

From the ship fish could be plainly seen moving about on the bottom,

and several species were captured on hand-lines.

On the 17th Mr. Townsend and I walked to Nassau aud shot several

birds on our way through the pine woods.

Our secoud stay at Nassau, April 21 to 30, was pretty much a repe-

tition of our former work, though we added a few species to our col-

lection of birds, and nearly doubled our collection of fish.

We left Nassau April 30 and reached Washington on May 10.

On the way north we took twenty-three hauls with the beam trawl

and three with the tangle—stations 2654 to 2679 (263 to 731 fathoms).

We added many valuable specimens to our collection of deep-sea fish

aud invertebrates, several large hauls of coral being of special interest.

At station 2655 one porpoise, Tursiops tursio, was taken, of interest

from his nearly uniform dark color. At station 2656 eight sharks, Car-

charhinus lamia, were taken with hook and line. Porpoise blood had

been draining from the scuppers all day, and when we put over the

electric light in the evening the water was literally alive with these

sharks.

Throughout the entire cruise the electric light was used for surface

collecting whenever there was an opportunity, and, while among the

Bahamas, many interesting forms of fish and invertebrates were taken,

as well as at several stations during our run north.

The Albatross lay in Washington till June 30, when we started for

Wood's Holl.

July 15 we left Wood's Holl. Mr. Benedict was in charge of the sci-

entific department, assisted by Mr. Sanderson Smith and myself.
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We ran to the southward and eastward about 100 miles and took

twelve hauls with the large beam trawl at stations 2080 to 2091 (220 to

1,100 fathoms). The bottom there is extremely rich in animal life, and
we made very extensive and valuable collections of fish and inverte-

brates.

August 1 Mr. Benedict left the Albatross. Since that time I have
had charge of the scientific department, and Mr. Sanderson Smith has

been with the ship, detailed from the shore laboratory.

August 2 we left Wood's Holl for a cruise to the eastward. On the

3d we sighted a large school of porpoises traveling to the southward.

On the oth a barn swallow flew on board ship. On the 0th sighted six

finback and one humpback whale, and on the 7th a large school of kill-

ers traveling northwest. On the 11th we took several hauls with the

beam trawl, beginning at station 2092 (78 fathoms), just to the south-

ward of the Flemish Cap, running up on to the Cap at station 2094 (50

fathoms). Here we found a bottom quite like that of the Grand Bank,
while stations 2095 and 2090 (105 and 98 fathoms), just to the west of

the Cap, showed a hard, barren bottom.

At station 2G97 (199 fathoms), we landed a bowlder of about 2,000

pounds on deck, with a number of sponges, mollusks, crustaceans, and
fish.

After this haul we ran to St. John's for coal, and while there I made
a Collection of young salmon, iSalmo salar, and brook trout, Salmofonti-

nalis, at Harbor Grace Junction, together with a few birds.

August 24 we left St. John's, and while ruuning to the south passed

a number of finback whales moving to the northward.

Eight hauls with beam trawl, beginning at station 2098, near the

edge of the bank, and running to the westward to station 2705, brought
up many interesting specimens. From the deeper. hauls between the

two banks we took a great number of sea-pens, Penhatula aculeata, and
a few specimens of Pennatula borealis; also a number of species of fish,

among them Macrurus bairdii and Sebastes marinus in great numbers.
August 23, at hydrographic station 1070 (32 fathoms), we took, on

hand-lines, one hundred and thirty-six cod, Gadus callarias, in about half

an hour's fishing. We used squid for bait, and the cod took it vora-

ciously. An examination of the cods' stomachs revealed a great number
of Bank clams, Gystodaria siliqua, with a few fish, crabs, squid, and other

small mollusks.

One dolphin, Belphinus delphis, was here captured from a school. On
the 25th there was a winter yellow-leg about the ship, and a swallow
flew on board during the high wind next day. On the 20th, too, we
saw a number of porpoises, Belphinus delphis, moving to windward.
Five hauls with the beam trawl, to the southward and eastward of

George's Bank, at stations 2700 to 2710, 800 to 1,188 fathoms, brought
up many interesting specimens.

We reached Wood's Holl August 27.



668 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [64]

Leaving Wood's Holl September 14, we made a cruise about 200 miles

to the southward to deep water on the inner edge of the Gulf Stream,

and found a very rich bottom at stations 2711-2722, 594 to 1,867 fathoms.

We succeeded in bringing in the large soft holothuriaus Bentlwdytes gi-

gantea and Euphronides cornuta, in an excellent state for study, by inject-

ing them, through the natural orifice, with alcohol and setting the tanks

of full strength alcohol in which they were placed directly upon the ice.

One of the deep-sea fishes from station 2720, 1,509 fathoms, Ophio-

gnathus sp., was of special interest, as it was the first taken by the Al-

batross.

During this cruise we observed a pigeon-hawk, a cedar-bird, and a

woodpecker about the rigging.

At station 2719 we took a big blue heron

—

Ardea herodias—which

was very fat and seemed quite ;tt home out there.

We had excellent opportunities for surface work, and made large col-

lections, both with the scoop-nets about the electric lights and with the

large tow-net. As usual the large tow-net brought the best results

just about dark in the evening.

While at Wood's Holl, during the latter part of September, I made
several trips, in company with Messrs. Edwards and Nye, over to Gay
Head and Menemsha Bight, in the steam-launch Cygnet, to secure speci-

mens of the haglets (Puffinus borealis) and jaegers ( titercorarius pomari-

nus and parasiticus), which were following the mackerel and herring.

We shot a number of specimens, and were able to make a fine series of

skins, besides sending a number of fresh birds to Washington.

On October 21 the Albatross started south. We made thirteen hauls

with the beam trawl, stations 2023 to 2035, 029 to 1,072 fathoms, just

to the southward of our last work.

The fauna was much the same, but we added one new species of fish

to our collections.

A large specimen of the squid, SthenoteutJiis megaptera, was taken at

our last station.

The amount of phosphorescence about most of the deep-sea life is a

very striking feature of all the hauls landed after dark.

• It is impossible to speak of our deep-sea work except in this very

general way, on account of the vast amount of material collected. For

particulars we shall have to wait for the reports of the specialists to

whom the material has been turned over for study.

Thanks to the kindness of Dr. Bean and Mr. Eidgway, in* allowing me
access to their books, I have been able to copy off the following lists of

the fish and of the birds collected by us while among the Bahama
Islands.

It has seemed advisable to mention in these lists those species taken

by other collectors which we did not succeed in finding, aud this I have

done as far as I have found any record of their work.

Our work for the season closed with the arrival of the Albatross at

Washinetou on October 27.
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List offish taken by steamer Albatross among rialtainti Islands and at Nassau fish-market
during March and April, lcibl).

U.S.
Mua.
No.

38380
* 38507
*38505
*38506

38378
38376
38377

38374
38373
38372
38375
*38500

38512
*38513

*38379

*38517
*38515
38381
38382

'38520

38384
38383
38385

38387-

38388

38389
*3S393

Name, Sec

Family Tetrodontidce.

Chilomycteius geometricus Mitch.il)

Tetrodon spengleri Bloch
Tetrodon sp
Tetrodon sp.t

Tetrodon testudineus Linnaeus

Family Ostradontidce.

Ostracion trigonum Linnaeus ...

Ostracion quadricornis Linnaeus
Ostracion quadricornis

Family Balistidce.

Balistes vetula Linnaeus
Batistes vetula
Balistes buniva Lacepede
Monacantlius pullus Kanzani

.

Monaeanthus sp

Family Syngnathidce.

Siphostoma sp .

Siphostoma sp .

Siphostoma sp

Family Plcuroncctidce.

Citharichthys macrops Dresel

,

Family Fieraqferidce.

Fi( '.raster dubius Putnam

Family Ophidiidce.

Opliidium sp

Family Blcnniidce.

Labrosomus nuchipinnis Quoy &
Gaimard.

Labrosomus nuchipinnis
Labrosomus nuchipinnis
Myxodes lugubris Poey
Myxodes varius Poey
Cremnobates sp
Blenny (probably close to Clinus

gobio).

Family Gobiesocidce.

Gobiesox cephalus Lacepede
Gobiesox sp

Family Gobiidce.

Gobius s'oporator Cuv. & Val
Gobius soporator
Gobius soporator ,

Family Scorpcen idee.

Scorpiena plnmieri Bloch
Scorpsena grandicoruis Cuv. & Val

.

Family Scaridce.

Scarus coeruleus Bloch.
Scarus sp

Family Labrida>.

Sparisoma catesbyi Lacepede.
Sparisoma distinctus Poey

Common namo.

Hedge-hog.

Shell-fish
Cow-fish .

Turbot
Turbot
Durgan-fish

Rockflsh.

Toadfish

Bluefish

Parrot-fish ..

Pug

Locality.

Market , Nassau.
Electric light, Abaco.
Electric lii^lit. Nassau.
Electric ligfht, Nassau.
Green Turtle Cay.

Bum Cay.
Market, Nassau.
Abaco.

Mum Cay.
Market, Nassau.
Rum ( "a ,

.

Market, Nassau.
Electric light,

Providence.
Naw

Electric lisht, Abaco.
Lie. trie light, Wat-

ling's.

Electric light, New
Providence.

Green Turtle Cay.

Nassau.

Abaco.

A baco.

Watling's.
Nassau.
Nassau.
Nassau.

Abaco.

Green Turtle Cay.
Abaci i.

Nassau.
Abaco.
I Mi-en Cay.

Market, Nassau.
Abaco.

Market, Nassau.
Nassau.

Market,
Nassau.

Nassau.38300
38392

Touug.
All fish so marked were taken during the winter of 1886 by students of Johns Hopkins University.
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List of fish taken by steamer Albatross among Bahama Islands, tyc.—Continued.

U.S.
Mus.
No.

38391

38394
38395
38396
38400.

38401

38397
38398
38399

38402
38403

38404

38405
38504
38408
*38407

38410
38409

Name, &c.

Family Ldbridce—continued.

Sparisoma flavcscens Bloch -t

Schneider.
Thalassemia bifasciatnm Bloch
Xyrichthya lineatus Linnaeus
Xyrichthys infirmis Bean
Platyglossus radiatus Liima?us

Platyglossus maculipinna Muller
& Troschi 1.

Platyglossus bivittatus Bloch
Platyglossus bivittatus
Platyglossus bivittatus (l,169f. near
Conception island).

Platyglossus nov. sp
Lachnolfemus maximus Walbaum ..

Bodianus rufus Linnseus

Common name. Locality.

Pus

Slippery Dick
Yellow pudding-wife
Blue pudding-wife
Pudding-wife, Slippery
Jenny.

Slippery Jenny

Slippery Jenny
Sucker

Family Pomacantridce.

Pomacentrus leucostictus Miillor

& Troschel.
Pomacentrus obscuratus Poey
Pomacentrus sp
Glyphidodon saxatilis Linnaeus
Glyphidodon saxatilis

Family Gcrridoe.

Gerres aprion Cuv. '. Val
Gerres lefroyi Gooue
Gerres zebraOuv. & Val

38412
38411

38413
38414

38419

38421
38418
:;h4JJ

38420
:;s42:;

38425
38424

38427
38426

38128
38429

384-31

38430
38432

38433
38452
38454

Family Acanthitridce.

Tenthis hepatus Linnseus. . -

.

Teuthis traetus Poey

Familj

flourish
Spanish hogflsh

Blacktisli

Blacktish ....

Scotch porgy

Shad
Narrow shad.

Tang
Tanc

Yellow angel-fish

Black angel-fish..

Chaetodon striatus Linnseus
lii [acanthus ciliaris Li una' us
Pomacanthus aureus liloch

Family Oarangidce.

Trachurops crurnenopthalmus Goggle-eye.....
Bloch.

Caranx latus Agassi/.
|

Horse-eye jack.
Running-jack .

.

Yellow-jack ...

Skip-jack
Jacl
Old-wife
Permit

Caranx chrysus Mitchill.
Caranx ba-rtholoniasi Cuv. & Val..
Caranx ruber Bloch :

Seriola rivoliana Cuv. & Val
Trachynotus glaucus Bloch
Trachynotus rhomboides Bloch. .

.

Family Latilidce.

Malacanthus plumieri Cuv. & Val
Malacanthus plumieri

Family Mullidce.

Mulloides martinicus Cuv. & Val.
Openeus maculatus Bloch

Family Berycidce.

Osbecii.

38 155

Holocentrum ascension
Holocentrum asoens om
Holocentrum riparium Poey

Family Spa rida .

Kyphosus sectatrix Linnseus - . .

Calamus niilnen ( J-oode & Bean . ..

Calamus calamus Cuv. & Val .

Calamus l< ucosteus ' Jordan & Gi
bert.

Sand-fish
Sand-fish

Goat-fish
Coal-fish.

Market, Nassau

Nassau.
Nassau.
Nassau.
Market, Nassau.

Nassau.

Nassau.
Rum Cav.
Station 2629.

Green Turtle Cay.
Market, Nassau.
Market, Nassau.

Nassau.

Nassau.
Nassau.
Nassau,
« iieen Cay.

Watlrag's.
Market, Nassau.
Green Turtle Cay.

Market, Nassau.
Market, Nassau.

( I: ecu Turtle Cay.
Market, Nassau.
Market, Nassau-

Market, Nassau.

Market,
Market,
Market,
Market,
WatliDf
Market,
Market,

Nassau.
Nassau.
Nassau.
Nassau,
s.

Nassau.
Nassau.

Nassau.
Rum Cay.

Market, Nassau.
Market, Nassau.

Squirrel-fish ! Market, Nassau.
Red snapper : Rum Cay.

A baco,

Chub
Shed porgy
Saucer-eye porgy

head <>r sheet J

Market,
Market,
Market

.

Market,

Nassau.
Nassau.
Nassau.
Nassau.

7 Youn* v oung.
t All fish so marked vrere taken during the winter of 1886 by students of Johns Hopkins University.
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List of fish takm Ifij steamer Albatross among Bahama Islands, $c.— Continued.

38440
38435
38439
38436
38437
38438
38434
3B441

38443
38477

38476
38479
38475
38484
3848J
38480
38481

38483
38487
38486
38485

38488
38489
38490
38491
38492
38494

38493

38495

38496

38449
3S450

3S416

; 38456)
38458$
38457
38459
38460
38463
38461
38462

*38464

38447
-38 448

Lutjanus niahogoni Cuv. & Val
Lutjanus griseus Liniiasus

Lutjanus analia Cuv. .v. Val
Luinuus cax.is B; "

t> S S< nut u ;
.

.

Lurjauns syuagris Linnaeus
Lutjanus
Lutjanus b'ueciuiella Cuv. & Val . ..

Oeyui us chrysurus Blohc
Ocyurtis chrysurus
Anisotreuius virginicus Linnaeus -

.

Hajmulon sciurus Shaw
in sciurus

Raemulou sciurus.
Hasmulon iuelanuruTO Linnaeus
Hasmulon ai cuatum Cuv. &- Val
Haeinnlon ianiiatum Poey

1

i aurolineatum Cuv. & Val
Uaemulon flavolineatum Desniarest
Haemulon flavolineatura
Haemulon rimator Jordan <£ Swain
Haemulon carbonai inrn Poey
Haemulon acntura Poey
Haemuloii gibbosum Walbauni

Black-finned sn

S ellcn tail

Pork-fish
Boar grunt
French rnargate

.

White grunt . ..

Sow grunt
Hardhead
Hardhead
Yellow grunt .

.

Bastard grunt
Sailor's choice
Margate

Family Sen i

Epinephelus striatus Bloch. Hamlet

Market,
Market,
Market,
Market,
Market,
Aliaco.

Nassau.
.Market,
Aliaco.

Market,
Mai k>t.

Market,
A baco.
Market,
Market,
Nassau.
Nassau.
Nassau.
A baco.
A.baco.
Market,
Market,
Market,

Nassau.

Nassau.
Nassau.
Nassau.

Nassau.
Nassau.

Nassau.
Nassau.
Nassau.

Epinephelus apua Bloch
Enneacentrus guttatus Lin mens. .

.

Enneacentrus guttatus
Euneacentrus t'ulvus Linnaeus
Enneacentrus t'ulvus punctatus Liu-

naeus.
Enni ai entrus fulvus punctatus Lin-
naeus.

Enneacentrus fulvus rubra
Schneider.

Enneacentrus fulvus rubra ,

Market, Nassau.
Market, Nassau.

Spotted hind Nassau'
,' ai ' KumCay.

V';;
k bind... Rum Cay.

Tellowoooey Earn Cay.
Nigger-fish J

Coney

r-fish

Nigger-fish

Familj Pi i

Apogon nov. s]>

Family Priacantliid e.

Priacanthus arenatus Cuv. iS Val .

Priacanthus cruentatus Lac6pede.

Family Sphyra n

Sphyraena picuda Bloch i- Schneider

Family Echeneididce.

Echeneis naucrates Linnaeus . .

Family A therin idee.

Atherina stipes Miiller & Troschel . Minnow

Atherina stipes var
Atherina stipes
Atherina stipes
Atherina araea Jorda
Atherina araea

]

Atherina anea '

Atherina araea

i Hass-eye snapper
Gold-fish

Sucking-fish

Familj- Mug\

Mugil trichodon Poey
Mugil trichodon
Querimana gyrans Jordan & < i-ilbert.

Mullet.

Nassau.

Nassau.

Watling's.

Nassau.

Market, Nassau.
Kum Cay.

Watlins

Market, Nassau.

Waiting's.

Lake, Watling's.
Bum Cay.
< 'at Island.

Cat Island.
Watling's.
Hum Cay.
A baco.

Watling's.
A baco.
Green Turtle Cay.(t)

* Young.
t All fish so marked were taken during the winter of 1886 by students of Johns Hopkins. University,
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List of fish taken by steamer Albatross amour/ Bahama Island^, 4*c.—Couthmed.

No.

92

93

96

97
98
99
100

U.S.
Mus.
No.

38501
38939

3S.-.IIL'

"38503

38445
38444

38519
38518

Name, &c. Common name.

Family Cyprinodontidce.

Cyprinodon rivirendi Poey.
Gambusia puncticulata

"Family Synodontidce.

Synodus sp
Synodua sp

Family Albulidce.

Albula vulpcs Linnaeus.
Albula vulpes

Family Elopidce.

Elops (probably)

.

Flops (probably).

38466
38408

38470
38472
38473
3S474

Family Clupeidai.

Clupea sp

Family Dussumieridce.

Dussumieria stolifera Jordan & Gil-

bert.
Bussumieria stolifera

Dussumieria stolifera

Dussumieria stolifera

Family Murcenidce.

Moringua nov. sp
Sidera moringa Cuvier.

.

Sidera fnnebrisRanzani.
Echidna catenata Bloch

Family Galeorhinidce.

38497 HypoprionbrevirostrisPoey.

Mud-smt.

Bone-fish .

Bone-fish

Pincers

.

Morray .

Morray

Locality.

Salt Pond, Green Cay.
Green Turtle Cay.

"VVatling

Abaco.

Watling's.
Market, Nassau.

Kuin Cay.
Abaco.

Nassau.

Nassau

Wailing &.

Electric light, Rum
Cay.

Electric light, Cat Isl-

and.

Abaco.
Nassau.
Abaco.
Abaco.

Puppy shark Watling's.

* Young.
i All fish so marked were taken during the winter of 1880 by students of J olins Hopkins University.

.
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A list of birds taken by steamer Albatross on the Bahama Islands during Maroh and
April, 1886.

[+=Species included on authority of Dr. Bryant.
0=Species included on authority of "W". B. Moore.
B=Species included on authority of J. K. Brace.
X=Species included on authority of Charles B. Cory.]
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A list of birds taken by steamer Albatross on the Bahama Islands, $-c.—Continued.
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A list of birds taken by steamer Albatross on ihe Bahama Islands, <]'•<?.—Continued.
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A list of birds taken by steamer Albatross on the Bahama Islands, $c.—Continued.
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la the following tables the abbreviations for the characters of the

bottom and the instrument used are from the following code:

Abbre-
viation.
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Albula vulpes 68

Alcedinidse 71

Alloposus mollis 31

Ammodramus sandvicensis savanna 71

Anas boschas 09

carolinensis 09

discors 69

Andros Island 13,09,71

Anisotrenius virginicus 67

Annunciator, success of 43

Anous stolidus 09

Antrostomus carolinensis.... 71

Apogon 07

Ardea candidissima 70

ccerulea 70

egretta 70

herodias 64, 69

pra-lei 70

rufa 70

tricolor ruficollis 70
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Argonauta, occurrence of 15

Astrom, J.W 39
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stipes 50,07

Atlanta, ('. S. S 4g
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[83]

Page.
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Bahama Islands 38,55,64,69,71

birds taken on 09

list offish taken at Go
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soundings made near 2

Baird, Spencer F 2,19

Baird's annunciators, success of. 33

Baird, George W 32,34,39,40

Balanidae 43

Balistes buniva 65

vetula 05

Ballauf, D 34

Baltimore, Md 32,44

Banquereau 21

soundings near 24

Barnacles 15, 43

Barracouta 07

Bartlett,J. R 19,20

Bartramia longicauda 70

1 last aid grunt 07

Bean.T.H 64

Beaufort Bank, investigation to be made
near 20

Benedict, James E 2,10,19,39,55,58

Benson, W.S 1,39

assistance rendered by 12

Benthodytes giganlea 04

Berycidie 60

Bimini 69,71

Black angel-fish 66

Black-finned snapper 67

Blackfish 66

Blake, Coast Survey steamer*;. S 11

Blake, Henry A 11,58

courtesies extended by 10

Blake, Mrs 58

Blenny 65

Bluefish 65

occurrence of 32

rjroposcd investigation of 1

taking of 5

Blue heron, captureof 30
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Blundell, Walter 39

Boar grunt
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Page.

Boats, sounding from 33

Bodianus rufus G6

Boilers, donkey 38,46

description of new 44

repairs to 32. 38, 11

Bone-fish 6S

Boobies, permission to collect 11

Booby Rocks (52,(39,71

Boston, U.S. S 43

Botaurus exilis 09

Brace, J. K G9

Bracliiopod shells, taking of • 15

Brisinga 31

Brooklyn, U. S.S 11

Bryant, Dr 09
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Buteo borealis 70
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calamus GO
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Calidris arenaria 70
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Caprimulgidae 71

Caranx bartholomai 00

chrysus 00
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Cat Island 9, 53, 68, 69, 71

collections madeat 5S

soundings near 9
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nyeanus 71

Certhiola bahamensis 72

Ceryle alcyon. 71
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Chapman steam-trap 38, 52

Charadriidse 70
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squatorola 70
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Chub 60
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Clupea 68

Coal-bunkers, rearrangement of 32

consumed 52

Coccyzus maynardi 71

Cockburn Town 9

Cod, bait for 21

Coerebridaj 72

Colinus virginianus floridanus 70

Collins, J. W 21

Columba leucocephala 62, 70

Columbia Iron Works 32,44

Columbigallina passerina 70

Columbus Point 9

Colymbusdominicus 69

Compass, error in 21

Page.
Compsothlypis amerieana 72

Conception Island 9,57,69,71

birds taken at ' 9

trawling near 9,57

Coney 67

Contopus bahamensis 71

Coral, enormous quantities of 16

Cory, Charles P. 69

Corypluenoides 28

Counter-balances 33,41

Cow-fish 65

Cowles Electric Smelting and Aluminum
Company 34

Crabs, taking of 15

Cremnobates 65

Crotophagaani 71

Cuculida' 71

Curved-fin orcas, occurrence of 28

Cyclothonelusca 18,30

Cyclura 57

Cygnet, steam- launch 01

Cyprinodon rivirendi 68

Cystodaria siliqua 63

Dafila bahamensis 69

Davidson Steam PumpCoinpany 41

Deep-sea apparatus, loss of. 4

fish, abundance of 16

Dclphinus delphis 63

Dendrocygna arborea 09

Dendroica sestiva 72

blackburnise 72

ccerulescens 72

coronata 72

discolor 72

dominica 72

kirtlandi 72

maculosa 72

palma rum 72

pensylvaniea 72
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striata 72
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vigors! i 72

Densities of sea-water, record of. 54

Distilling apparatus, working of 49

Dix, revenue-cutter John A 12

Dixon's Hill, light-house at 4

Dogfish, taking of 15

Dolichonyx oryzivorus 71

Donkey boiler : 38,46

Doricha evelyna 71

lyrura 71

Doves, permission to collect 11

Dredge rope, breakage ot 30

cause of the loss of. 35

Dredging-engine, repairs to 46

Dredgings, record of 73,81

Drum, proposed investigation of 2

Dryobates villosus maynardi 71

Durgan-fish 05

Dussumieria stolifera 68

Echeneis naucrates 67

Echidna catenata 08

Kdison incandescent lamps 49

Edwards, Vinal N 64

Egg Island Reef, shoal near 15
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Electric light, use of 15, 30, 31, 49, 62

Eleuthera Island 9,58,69,71

Klops OS

Emerald, II. M. S 24

Engineer's report 40

Engines, report on working of 40

Enneacentrus fulvus 67

punctatus 67

rubra 67

guttatus 67

Epinephelusapua 67

striatus 67

Ereunetes pusillus 70

Erismatura rubida 69

Euetheiabicolor 72

Euphronides cornuta 61

Exuma Island 9

Sound 54

Falco columbarius 71

peregrinus anatum 71

sparverius 71

Feed-pump valves, success of 41

Fierasfer dubius 65

Fishing Banks, investigation of 19

Flabellum, taking of 15

Flamingoes, permission to collect 11

Flemish Cap . 19,20

Flint, J. M 5,39,52

Flying-fish, occurrence of 32

Forsyth, James M 4,6

courtesies extended by.. 55

Forsyth, Misses 55

Fort Charlotte 60

Fortune Island 69,71
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salt ponds at 7

Fowey's Rocks, dredge hauls near 13
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Gelochelidon nilotica .' 69

George's Bank 26,63

Geothlypis coryi .'. 72

rostrata 72

tanneri 72

triehas 72

Geotrygon martinica 70

Gerres aprion 66

lefroyi 66

zebra 66

Gerridse 06

Geryon quinquedens 30,31

Glass-eye snapper 67

Glass sponges, taking of 15

Gloucester, Mass 26

Glyphidodon saxatilis 66

S. Mis. 00 44

Page.
(i oat-fish 06

Gobiesocidse 65

Gobiesox cephalus 65

Gobius soporator 65

Goggle-eye 66

Gold-fish 67

Gorgonia flabellum 60

Gorgonian coral, taking of 15

Grampus, schooner 21

Grand Banks 21,53

Grand Bahama 69,71

Grand Cay 15

< rray snapper 07

Great Abaco, arrival at 13

soundings made at 3,11

Great Stirrup Cay 69,71

Green Cay 65,68,69,71

arrival at 13

birds taken on 61

Green, J. and II. J 38

Green Turtle Cay 65,66,67

Grunt, white 67

Haddock, bait for 21

Hsematopus palliatus 70

Ihemulon acutum 07

arcuatum 67

aurolineatum 67

carbonarium 67

(lavolineatum 67

gibbosum 67

melanurum 67

rimator 67

sciurus 67

tseniatum 67

Hamlet 67

Hammond, A.H 24

Hardhead 67

Hawes steam-trap 38

Hawkins, John 39

Hawk's Nest anchorage, location of 9

Hazard Manufacturing Company 35

Hedge-hog 65

Helix 58

Helmintherus vermivorus 72

Helminthophila pin us 72

Hermit crabs, taking of 15

Himantopus nigricollis 70

Hirundo horreorum 72

Hogfish 66

Hogg, W. S 1,5,39

assistance rendered by 12

Holacanthus ciliaris 66

Holocentrum ascensione 66

riparium 66

Holothurians, taking of 15

Hope Bank 19,20

search for 21, 26

Horse-eye jack 66

Hydrographic Office 19

charts 20

soundings, record of.. ..73, 71,

75, 70, 77, 7S

Hydroids, taking of 15

Hypoprion brevirostris 68

Icteriihe 71

Iguana Key 57
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Page.

Inagua 7,0'.), 71

Inornis niartinica 70

JacK 66

Jolt-head porgy G7

Jouett, James E 11

Katzenstine metallic packing 41

Key West, Fla., arrival at 11,12

fire at 11,61

Kidder, J. II 35

Kyphosus seetatrix 00

Labrosomus nuchipinnis 05

Lachnolsemus niaximus 00

Lagodon rhomboides 07

Lamps, life-time of 51

Lane snapper 67

Larus atricilla 09

Latilid* 60

Lee, Thomas 2,5,10,12,19,30,39,55

Lily.H.M. S 24

Liocephaluscarinatus 02

Little Guana Cay 15

Little-head 06

Long Island 8,69,71

Lutjanus analis

buccanella

caxis

griseus

mahogoni
synagris

Mackerel, investigation of

McLain, U.S. Consul T.J

Maerorhamphus griseus 70

MacruruB asper 28,29

bairdii 28,30,03

Main stay-sail, adoption of

Malacanthus plumieri

Mallard, H. M. S

Man-of-war anchorage, location of

birds, permission to collect

Mansfield, C. D
Margarops fuscatus

Margate
Marguerite, schooner, log of

Matthews, Captain

Mechanical appliances

Medical Department, report on

Medusa?
Menemsha Bight

Menhaden as bait

proposed investigation of

Miller, G. A
Miller, N. B
Milne Bank, investigation to be made near
Mimocichla plumbea

rubripes

Mimus bahamensis
polyglottus

Minnow
Mniotilta varia

Monacanthus ,

pull us

Moore, W. B
Moringua
Morray
Mother Carey's chickens, occurrence of

Mud-gut

Page.

Mugil trichodon 67

Mullet 67

Mulloides mart in ions 66

Munidas, taking of. 15

Mursenidse 68

Mutton-fish 07

Myiarchus leucaysiensis 07

Myxodes lugubris 05

varius 05

Nairn, Maxwell, courtesies extended by... 4

Nairn, R. C 55

Nantucket 20

Nassau 8,11,14,53,57,00,65,00,67

arrival at 10

collections made at 00

fishing-vessels of 58

fish-market at 58

list offish taken at 65

sponge fishery of 58

Naturalist, report of 55

Navigation report, scope of 4U

Navy Department 20

coal supplied by 2

soundings for 2

Negretti-Zambrathermometer, description

of 35,36

!..SS Of. 10

Net, loss of 25

Newport, R. I., arrival at 28

New Providence 53,58,61,65,69,71

permission to collect birds

of 10

Nigger-fish 07

Noddies, permi ssion to collect 11

Norfolk, Va., arrival at 17

Nycticorax nycticorax n.vvius 70

viol ace us 70

Nye, jr., Willard 2,5,10,11,13,14,55,61

Ocyurus chrysurus 07

Old-wife GO

Onus rufus 18,31

Ophidiidse 65

Ophidium.. 65

Ophiognathus 64

Ostracion quadricornis 65

trigonum 65

Pandion haliaetus carolinensis 71

Panther, steamer, assistance rendered to... 18

Parrot-fish, occurrence of • - 5,65

Partridges, permission to collect 11

Passer domesticus 71

Passerina ciris 71

cyanea...-. 7L

Pelecanus fuscus 09

Pennatulaaculeata 03

1 ion 'a lis 03

Pennatulas, taking of. 15

Pentacrinus decorus 01

niulleri 61

taking of 12

Percid.T 67

Permit 66

Phaethontida 69

Phaeton flavirostris 69

Phalacroeorax dilophus fioridanus 09

mexicanus 69
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Page.

Phoenicopterus ruber 69

Phyllonycteris seycfcorni 60

Phyrrulagra noctis 72

violacea 72

l'ii iila' 71

Pigeons, permission to collect 11

Pimlies, permission to collect '..... 11

Pincers 68

Pitangus bahamensis 71

caudifasciatus 71

Plataleidse 69

Platyglossus bivittatus 66

maculipinna 66

radiatus 66

Pleuronectidae 65

Podicipida3 69

Polioptila coerulea 72

cassiogaster 72

Pomaeantlius aureus 6^

Pomacentrus leucostictus 66

'obscuratus 66

Pork-fish 67

Porpoise, taking of 16

Port Nelson, location of 5

Porzana Carolina 70

Powhatan, U. S. S 11

Priacanthus arenatus 67

cruentatus 67

Pristipomatidse 67

Pritchard, S. L 39

Procellariida> 69

Psittacus leucoeephala 71

Pudding-wife 66

PuII'mus auduboni 69

borealis 61

Pug 65,66

Puppy shark 6S

Querimana gyrans 67

Rallus longirostris crepitans 70

Rceurvirostrida? 70

Red snapper 66

Reel, description of 31

Reeling-engine, repairs to 46

Ridgway, Robert 64

Riding Rock Point, location of. 4

Rockfish 65

Rock hind 67

snapper 67

Rum Cay 9, 57, 65, 66, 67, 6S, 69, 71

arrival at 5

cattle raising at 8

cocoanut grove of 8

educational facilities of. 7

exports of 6

historical sketch of. 6

industries of 6

land-owners of 8

medical assistance rendered at... 5

mode of fishing at 58

pine-apple culture at 8
product of 8

salt industry of G

sickness at 5

soundings near 9
Rum Cay, woods of 6

Running-jack 66

Page.
Sable Island Bank 21

whales in vicinity of 2S

Sailor's choice 67

St. Domingo Cay 69,71

St. George's Bay 9

location of 5

St. John's, Newfoundland 41,53,63

arrival at 21

St. Pierre, sounding near 24

Salmo fontinalis 63

salar 63

Sand-fish 66

San Salvador, arrival at 4

Santa Maria 6

Saucer-eye porgy 66

Saurothera bahamensis 71

Scarus cceruleus 65

Schneider, L. H 49

Schoolmaster 67

Schroeder, Lieut. Seaton 1,39

Sciurusaurocapillus 72

noveboracensis 72

Scolopacidaj 70

Scorpa;na grandicornis 65

plumieri 65

Scotch porgy 66

Scott, B. O 5,39

Sea-lily, occurrence of 61

Sea-urchins, taking of 15

Sea-water, densities of. 54

Sebastes marinus 63

Seriola rivoliana 66

Serranida? 67

Setophaga ruticilla 72

Shad 66

Shark, oil in stomach of. 16

Shed porgy 66

Sheep-head porgy 66

Sheepshead, proposed investigation of 2

Ship Channel 69,71

Shrimp, taking of 15

Shuster, E. H 39

Sidera funebris 68

moringa 68

Sigsbee clamp, description of 36

sounding machine 33

Siphostoma. 65

Skip-jack 66

Slippery Dick 66

Jenny 66

Smith, Sanderson 62

Sounding apparatus, loss of 5

engine, repairs to 46

Southwest Bay 14

Sow grunt 67

Spanish hogfish 66

mackerel, proposed investigation

of. 2

Sparida? 66

Sparj^oma catesbyi 65

distinctus 65

fiavescens 66

Specific gravities, record of 54

Specimen cup, loss of, 18

Speotyto cunicularia floridana 71

Sphynena picuda 67
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gossypma
tubifera

Sporadinus bracei

ricordi

Spotted hind

Squirrel-fish

Stailey, F. L
Starfish,taking of

Steam-cutter, use of

Steam Engineering Department..

Steam-log, synopsis of.

Page.

Sphyrsenidse 67

Sphyrapicus varius 71

Spindalis zena 72

townsendi 72

Sponge, manner of collecting 14,59

sloops, description of 59

Spongia barbara 60

cerebraformis 60

eorlosia 60

60

60

71

71

67

66

39

15

48

41

41

Steam-pumps, working of. 47

Steam-windlass, satisfactory working of... 47

Steering-engine, working of 47

Stercorarius parasiticus '. 64

pomarinus 64

Sterna ana>thetus 69

antillarum 69

dougalli 69

fuliginosa 69

hirundo 69

maxima 69

Philadelphia 69

sandvicensis acuflavida 69

Sthenoteuthis megaptera 32,64

Stiix pratin'cola VI

Stromberger, F. M 39

Submarine light, use of. 15,17,30,31

Sucker 66

Sucking-fish 67

Sula cyanops 69

sula 69

Surface net, use of 29,30,31,32

temperature, thermometers for 38

Svedberg governors, success of 41

Swatara, V. S. S 11

Sylviidse 72

Symphemia semipalmata TO

Syngnathidic 65

Synodus 68

Tabor, Mr 30

Tachycinita bicolor 72

Tang 66

Tanner.Z.L 1,19,39,72

Tanner sounding machine 33

thermometer case, description of... 36

Temperature, record of 18,35,54

thermometer for taking 3S

Tetraonidse 70

Tetrodon 65

spengleri 65

testudineus 65

Teuthis hepatus

tractus

Thalassoma bifasciatum..

Thermometers, deep-sea..

Thompson's Cay
Toadfish,

Page.

66

66

66

35

14

65

Tongue of Ocean 54,61

Totanus flavipes 70

melanoleucus 70

Townsend, Charles H 2,10,11,13,55,61

Traehurops crumenopthalmus 66

Traehynotus glaucus > 66

rhomboides 66

Trawl, use of 31

Trawlings, record of 70,80,81

Tringa fuscicollis 70

maculata 70

minutilla 70

Troehilidsa 71

Troglodytid.e T 72

Turbot
'

65

Turdus mustelinus 72

Tursiops tursio 62

Tyrannus domiriieensis 71

magnirostris 71

United States, importation of salt by 7

Upeneus maculatus 66

Ventilation, report on 51

Yesperugo serotinus 60

Vireo altiloquusbarbatulus 72

crassirostris 72

fiavescens 72

flavifrons 72

noveboracensis maynardi 61

Walker, J. G 3

Waring, H. S 1,11,39

Washburn, F. T, 10,35

Washington, P. C, arrival at 17,32

Watling Island 8,9,55,65,66,67,69,71

arrival at 4

collection made at 57

inhabitants of. 56

natural features of 56

Watson, W.I, 39

Whales, occurrence of 28

White grunt 67

Wind, table of force of 25

Wise motor 51

Wood's Holl, Mass 19,21,28,44,53,62

Wright, Charles 39

Xyrichthys infirniis 66

lineatus 66

Yantic.U. S.S H
Yellow angel-fish 66

coney 67

grunt 67

jack 66

pudding-wife 66

tail 67

Zaragosa Rock, investigation near 20

Zenaida amabilis 70



VIII -REPORT OF OPERATIONS OF THE U. S. FISH COMMISSION

STEAMER FISH HAWK FOR THE YEAR ENDING DECEMBER
31, 1886.

By Mate James A. Smith, U. S. N., Commanding.

The following is a general report of the operations of this vessel for

the year 188G

:

On January 1 the vessel was moored to the wharf at the U. S. Fish

Commission Station at Wood's Holl, Mass. The crew and some of the

batching equipment of (he vessel were utilized in the codfish hatching

work then being conducted at that statiou. This continued until Feb-

ruary 14, when the vessel proceeded to New Bedford, Mass., to procure

coal and stores, returning to the station at Wood's Holl on February

16. The next few days were spent in building a live-fish car, and other-

wise preparing for a trip to the cod fishing-grounds in Ipswich Bay, for

the purpose of procuring spawn for propagating purposes. On Feb-

ruary 21 left station at Wood's Holl and proceeded down Vineyard

Sound, bound for Gloucester, Mass., arriving there at 8 a. m. the next

day.

On February 21 got under way from Gloucester Harbor, steamed to

Ipswich Bay, and in that vicinity boarded several fishing vessels in

search of codfish spawn, but did not succeed in procuring any, and pro-

ceeded to harbor of Portsmouth, N. H. Came to anchor in the road-

stead at 4 p. m.

On February 25 got under way at 5 a. m., steamed out towards the

Isles of Shoals, boarded several fishing vessels, and succeeded in pro-

curing about 8,000,000 of codfish eggs. Then proceeded to Portsmouth

Harbor and came to anchor off New Castle. Shipped 4,000,000 cod eggs

from Portsmouth, N. H., to Wood's Holl Station. A severe gale of wind
from SSE. shifted to NW., in which some slight damage was done to

vessel by two schooners fouling while at anchor. Steam-launch of the

vessel was also sunk, and at times there was great danger of the vessel

dragging on the rocks, which was happily averted. Weather moder-

ating on the 27th, at 3 p. m. slipped starboard and port chains, steamed
up the river, and arrived at Kittery navy-yard, where the vessel was
made fast to the wharf and remained until the gale was over.

On March 3, at 3 p. m., steamed down the river and picked up the

buoy; unshipped anchors and chains, which were both secured. Swept
[l] G93
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for steam-launch and made a rigid search for her all next day, but
without success.

From March 1 to 23 the vessel was engaged in making trips to the

fishing-grounds whenever the weather would permit. Boarded all fish-

ing vessels for the purpose of procuring codfish spawn, and shipped it

to station at Wood's Holl, Mass.

On March 2 A got under way from navy -yard at Portsmouth, X. H.,

and proceeded to Boston, Mass. : arrived and made fast to wharf at

navy-yard at -1 p. m. Vessel remained there until April 10 awaiting

orders, during which time repairs were made to the upper work that

had been damaged by the collision with the schooners during the gale

of February 27.

On April 12, at 1 p. m., unmoored ship from wharf and steamed down
the harbor, bound to Wood's I loll, Mass., arriving at Fish Commission
wharf on the 11th.

On April 16, at 10 a. m., east off from wharf and proceeded down the

Vineyard Sound, bound to X"ew York. At 5.30 p. m. put into Newport,

R. I., on account of fog. Got under way next day and proceeded to

Brooklyn; made fast to wharf at navy-yard, Brooklyn, at G.15 April

IS. The vessel remained there awaiting orders until the 21st.

Ou April 22 proceeded down East River to sea, bound to Havre de

Grace, Md. Arrived at Battery Station at 1 p. m. on April 21, and

began to fit up hatching apparatus for the season's shad work.

Ou April 2G, at 1 p. m., left Battery Station, steamed over to Xorth

East River and anchored at a point midway between Red Bank and

Carpenter's Point, adjacent to the fishing-shores and gillers. Sent out

spawn-takers daily to the fishing-shores and gillers, which duty was

carried ou until May 1, when orders were received to discontinue work

at this point and proceed to the Delaware River. At p. m. went to

Battery Station and transferred all shad spawn and eggs in process of

hatching to superintendent of station.

On May 3 steamed up to Havre de Grace; coaled ship at Hitler's coal

wharf. At 1 p. m. cast off from wharf, steamed down the river, landed

Assistant Commissioner Ferguson at Battery Station, then proceeded

down Chesapeake Bay, bound to the Delaware River ; arrived and came

to anchor off Gloucester City, X. J., at 12.30 p. m., May 5.

From May to June 19 vessel was stationed in the vicinity of Glou-

cester City, X, J.; crew were employed in gathering shad spawn from

the different fishing-grounds ou the river. The depositing and transfer-

ring of shad fry was continued until the close of the season; a detailed

report of which has been printed in Fish Commission Bulletin, 1S80,

page 289.

On June 10, at 3.30 p. m., proceeded to Cooper's Point, Camden, X. J.

Arrangements were made to haul the vessel out ou Tilton's marine rail-

way, repairs being needed to the sheathing and the ship's rudder. On
Juue 15 the vessel was hauled out, repairs were made, and vessel was
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launched on the 17th. On June 19 took on board 50 tons of coal from

coal wharf at Port Richmond. Returned to Gloucester City, IS". J.

On June 21, at 5.30 a. m., proceeded down the Delaware River, bound

to Washington, D. 0.; arrived at and made fast to wharf at navy-yard

at 1 p. m., June 24.

From June 25 to July 9 the vessel was at navy-yard, Washington,

D. C, iwaiting instructions, in the mean time making some necessary

repairs to main boiler and repairing dredging-machine and scows to be

towed to Saint Jerome Station, Maryland.

On July 10, at 5.15 a. m., got under way from navy-yard, Washing-

ton, D. C, with dredging-machine and two dump-scows in tow, and pro-

ceeded down the Potomac River, bound to Saint Jerome Station, arriv-

ing there next day at 6.30 p. in., and delivered them to superintendent

of station.

On July 12, at 1.10 j). m., proceeded up the bay, bound to Battery

Station, arriving there at 10 a. m. next day; took on board a lot of ma-

chinery for transportation to Saint Jerome Station.

On July 14, at 10.40 a. m., left Battery Station with two steam-

launches in tow and proceeded down the bay, bound to Saint Jerome

Station, arriving there on the 16th at 2 p. ra. Delivered machinery

and launches to superintendent of station; vessel remained at station

until August 3. Crew were employed while there in working on dredg-

ing-machines and scows and rendering assistance to the superintendent

of the station in dredging the channel. During the stay of the vessel

at this place the command of the vessel was turned over to Mate James

A. Smith, U. S. Navy. W. J. Maxwell, IT. S. Navy, was detached and

ordered to duty on the U. S. Fish Commission steamer Albatross.

On August 3 received orders from Assistant Commissioner T. B.

Ferguson to tow dredging-machine, two dumping-scows, and one steam-

launch to Battery Station, Havre de Grace. Md.

On August 4, at 2 p. in., got under way and proceeded up the bay

with tow and arrived at Battery Station at 6 p. m. next day, and de-

livered the dredging-machine and scows and steam-launch to superin-

tendent of Battery Station, and vessel remained at station until August

20. Crew were employed in dredging-machine and scows in digging

out the channel leading into the station. On that date received orders

to proceed to Saint Jerome Station and drive a well for the use of the

station.

On August 21, at 10 a. m., got under way with well-driving equip-

ment on board, bound to Saint Jerome Station. Arrived there next

day and made fast to the Fish Commission wharf. Crew were em-

ployed until August 27 in driving well pipes, when orders were re-

ceived to discontinue work at this place and proceed to Wood's Holl,

Mass.

On August 28 took on board well-driving apparatus and seven men
for transportation to Wood's Hull Station. At noon steamed out of
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creek and proceeded down Chesapeake Bay and came to anchor in

Hampton Eoads at 10.30 p. m.

On August 29, at 9 a. m., got under way and proceeded out to sea.

Visited Winter-Quarter Shoal, Five-Fathom Bank, and Sandy Hook
Light-Ship and consulted with the keepers in regard to the temperature
observations for the United States Fish Commission. Arrived at New-
port, B. I., and came to anchor at 10 p. m., having been instructed to

stop there and convey the Commissioner to Wood's Holl, Mass. On
September 2, Commissioner Spencer F. Baird came on board. At noon
steamed out of the harbor, bound to Wood's Holl; arriving at station at

5.15 p. m., where vessel remained awaiting instructions until Septem-
ber 12.

On September 13 took on board steam windlass left at the station by
the schooner Grampus. Beceived orders to proceed to Brovidence, B.
I., to have it fitted in vessel by American Ship Windlass Company;
also to tow steamer Halcyon to Bristol, B. I., for repairs.

On September 14, at 7 a. m., cast off from wharf at station, steamed
out of the harbor with steamer Halcyon in tow. At 3.30 p. m. dropped
steamer at Herreshoff's Works at Bristol, B. I.; then continued to Brov-
idence, B. L, arriving there at 5.30 p. m. The vessel remained here
until September 2G, having steam windlass fitted.

On September 27, at 3.30 p. in., proceeded to Wood's Holl, Mass.,

having put into Newport over night on account of fog. Vessel remained
at Wood's Holl awaiting instructions until October 23, during which
time the crew were variously employed about the station, discharging

coal from schooner, etc.

On October 23 received orders to sail for Battery Station, touching at

New York and Saint Jerome Station en route. Took on board some
articles for transportation to both stations; also took launch Cygnet in

tow as far as New York.

On October 24, at G.30 a. m., cast off and steamed out of harbor with

launch Cynget in tow, bound to New York. Arrived there and made
last to wharf at navy-yard, Brooklyn, at 8 a. m. next day. While there,

received paymaster's stores from navy-yard.

On October 2G, at 7 a. m., steamed down East Biver and proceeded

outside of entrance to New York Bay; made several hauls of the trawl

in the vicinity of Sandy Hook Light-Ship for the purpose of ascertain-

ing if any of the English sole could be found which were deposited in

that locality some years ago. Did not succeed in finding any. Weather
looking threatening, came to anchor in the Horse Shoe, and were de-

tained by bad weather until November 1. Got under way at 7 a. m.

that morning and xiroceeded to sea, bound to Battery Station, touching

at Saint Jerome Station en route, arriving there at 9 p. m. on Novem-
ber 2, where well-driving apparatus was landed.

On November 3, at 9 a. m., got under way with launch 55 in tow and

proceeded up Chesapeake Bay, came to anchor off Spesutie Island at
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9.30 p. m.., and arrived at Battery Station next morning; anchored in

the channel opposite the station, where vessel remained until Novem-
ber 20. The majority of the crew of the vessel were employed every day
on work about the station, such work as the superintendent of the sta-

tion required.

On November 22 received instructions from the Assistant Commis-
sioner, T. B. Fergusou, to proceed with vessel to Saint Jerome Station;

got under way and proceeded down Chesapeake Bay, arriving next day.

Took on board several wheelbarrows, three flumes and gates to be trans-

ferred to Battery Station.

On November 25, at 4 a. m., got under way and proceeded up the

bay to Battery Station, arriving there at 8.30 a. m. November 20. Got
lighter alongside

;
put on board all articles received at Saint Jerome

Station, which were transferred to superintendent of Battery Station.

From then to December 3 the vessel remained at the station. The ma-

jority of the crew were employed in discharging coal for station, tend-

ing dredging-machine and scows, wheeling mud, and assisting carpen-

ter's gang to build extension of hatching-house.

On December 3 weather very cold (temperature 18) ; drifting ice began

to come down the channel. Not being able to get alongside of wharf

at station, and to prevent vessel from being frozen in, at 4 p. m. got

under way and steamed down off Spesutie Island and came to anchor.

About 10 p. m. found ice making about the vessel. Got under way
and steamed down the bay and anchored above Poole Island. Next
morning proceeded to Baltimore, Md., and awaited instructions.

On December 24, at 9 a. m., went to Locust Point and took on board

two small boilers and other machinery for transportation to Battery

Station; then steamed up to Skinner's shipyard and made fast to

wharf.

On December 25 steamer Halcyon hauled alongside, and there were

placed on board this vessel her cylinders, crank-shaft, and bed-plates,

etc., to be taken to Battery Station as soon as the channel was open.

From this time to December 31 ship remained at Skinner's ship-yard

awaiting instructions.

Wood's Holl, Mass., Keptember 12, 1887.





IX -REPORT ON THE OPERATIONS OF THE STEAMER HALCYON
FOR THE YEAR ENDING DECEMBER 31, 1886.

[Abstract.]

At the beginning of the year this steamer (formerly known as the

Lookout) was at Battery Station in winter-quarters, where she remained
undergoing repairs until March 28. The services of the crew were util-

ized for various items of shore duty when not required for painting,

cleaning, and overhauling the steamer and its apparatus.

On March 2S, with Assistant Commissioner Ferguson and William

Hamlen on board, she proceeded to Baltimore, to take on articles for use

in shad-hatching, and 12 men for spawn-takers. After returning, the

vessel remained at the station until April 15, when she proceeded to

Baltimore, and on the 17th to Saint Jerome Station, with the assistant

commissioner on board. On April 18 and 19 pound-nets were visited

between Smith's Point and the mouth of Wicomico River. Proceeding

up the Rappahannock River as far as Layton, 100 stake shad gill-nets

and 5S pound nets were counted. The vessel, needing repairs, pro-

ceeded to Baltimore, and was hauled out ou the railway April 22, from

which time until the 26th the shaft was undergoing repair.

From April 27 to May 23 the Halcyon was engaged in gathering and
hatching shad spawn and in depositing the fry. A detailed report of

this work has been published in the Fish Commission Bulletin for 188G,

page 295. The total number of eggs procured was 4,561,000, a number
far in excess of any previous year.

From the close of the shad season to May 27 the vessel was used for

making freight trips between Battery Station and Havre de Grace. On
that date she went to Wilmington, Del., with William P. Sauerhoff on

board, to investigate the shad fisheries of the Delaware. After some

slight repairs had been made to the vessel the assistant commissioner

came on board and inspected her, after which she proceeded to Balti-

more, arriving on the 28th. From this point Major Ferguson accom-

panied the vessel to Battery Station.

In May the equipment was increased by the addition of a light naphtha-

engine launch. On June 4 the steamer was loaded with lumber and

stores for Saint Jerome. After discharging the cargo she steamed to

Washington navy-yard, and arrived June 6. Two days later, accom-

panied by the assistant commissioner, she proceeded to Saint Jerome,

and afterwards to Battery Station. Ou June 10 the vessel proceeded

to Havre de Grace, where the assistant eominissioner left the ship.
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From June 11 to the end of the month the vessel was used for several

freight trips.

On June 30 the steamer proceeded to Hawkins Hole, behind Hamp-
ton Eoads, and fitted up apparatus for the artificial hatching of crabs.

On July 3 several female crabs were secured, the spawn of which was
placed in hatching-jars. On July 8 deposited crab spawn in Elizabeth

Eiver. On July 10 secured the spawn of five female crabs and placed

it in hatching jars. On July 12 overhauled pound-nets in the vicinity

of Back Eiver Light. The catch of mackerel was very small, one net

securing 130 mackerel and 25 pompanos, none of which were found to

be ripe.

On July 28 the command of the vessel was turned over to William

Hainlen, James A. Smith having been transferred to the command of

the steamer Fish Hawk.
On July 30 the vessel left Baltimore, bound for Wood's Holl, reach-

ing New York City on August 4 and Wood's Holl on August 9. On
the 26th of August search was made in the neighborhood of Cox's Ledge

for swordfish, without success. On August 20 proceeded, with the as-

sistant commissioner on board, to Mattapoisett, Mass., to meet Gen.

W. F. Smith. On the return trip to Wood's Holl, without any known
cause, the shaft snapped and the propeller was lost. The vessel was

then examined by a submarine diver, and the brokeu shaft removed.

On September 7, with the assistance of a diver, the wheel was recovered

from the channel. On September 14 the vessel was towed by the Fish

Hawk to Bristol, E. I., and hauled up to Herreshoff Manufacturing

Company's wharf While waiting to be hauled out on the railway the

crew was engaged in painting and cleaning. On October 1 the vessel

was towed to Providence, E. I., and hauled out on the dry-dock for re-

pairs.

On October 4 conveyed the assistant commissioner to Fall Eiver.

Later in the month trips were made to Newport, E. I.j New Bedford,

Mass. 5 Noank, Conn. ; and New London, Conn. At the latter place the

assistant commissioner rejoined the vessel, and the compasses were

tested by Lieutenants Waring and Scott, of the Albatross.

On October 25 the Halcyon, with the assistant commissioner on board,

left Wood's Holl for Battery Station, where she arrived October 29 and

remained until November 1. After this various trips were made to Bal-

timore, Saint Jerome, and Annapolis, at which latter point the assistant

commissioner joined the ship.

In the early part of December the vessel got aground from dragging

of anchor, and it was impossible to get afloat until the 9th, when the

tugs Pacific and Champlin towed her to Havre de Grace. In endeavor-

ing to get off, the condeusing-pipe was broken. This necessitated going

to Baltimore for repairs, where she remained alongside of Skinner &
Son's railway wharf until the close of the year.

Baltimore, Md., January 4, 1887.







X -REPORT UPON THE OPERATIONS OF THE U. S. FISH COM-
MISSION SCHOONER GRAMPUS FROM JUNE 5, 1886, TO MARCH
15, 1887.

By J. W. Collins.

The Grampus was completed by the contractor, and went into com-

mission on the morning of June 5, 188G, previous to which time the offi-

cers (first mate, D. E. Collins; second mate, J. M. Coombs; machinist,

G. W. Williams), three seamen, and the cook had joined her and were

assisting in making preparations for sea. At 10.40 a. m. on the 5th of

June, we left Noauk, Conn., and arrived at Wood's Holl on the after-

noon of June G. On J une 8 we sailed from SVood's Holl for Gloucester,

where we arrived at G.30 p. m. on the following day . Boats and fishing

gear which had been made at Gloucester were taken on board at that

place, and some necessary changes were made in the sails. On June

14, left Gloucester for Boston, arriving at the latter place the same

afternoon. The chronometer and other instruments and apparatus

f
were taken on board at Boston. Returned to Gloucester June 16;

on June 22 sailed from Gloucester for Wood's Holl, reaching the latter

place at 7 p. m. on the following day. The vessel remained at Wood's

Holl until August 12, the time in the interim being spent in making the

necessary preparations for a cruise.

On the morning of August 12 we left Wood's noil on a cruise to the

so-called "tilefish grounds," which lie along the northern edge of the

Gulf Stream, in depths varying from 75 to 175 fathoms, between the

meridians 70° and 73° west longitude.

After leaving Wood's Holl we went to Newport for bait, arriving at

that place the same evening. A supply of menhaden bait was obtained

on the 13th from fishing steamers off Wickford, and the next day a

quantity of clam bait was purchased at Newport.

At 5.40 p. m., August 14, got under way at Newport and proceeded

to sea. On the afternoon of August 15 three trawls were set in 9G

fathoms, latitude 39° 59' N., longitude 70° 15' W.
From this time until and including August 21, trials were made

every day, with the exception of August 17 (when it was too rough to

fish), with hand lines and trawl-lines in depths varying from GO to 1G0

fathoms, at intervals of from 5 to 20 miles apart, until a position was

reached, latitude 39° 20', longitude 72° 04' 15", where the trawls were set
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for the last time during the cruise. The results of these trials for fish

were very meager. A few common hake (Phycis chuss) and silver hake

or whiting constituted the chief part of the catch.

On the morning of the 18th, at 5.30 o'clock, I noticed a large number
of small horse-mackerel (Orcynus thynnus) alongside, running with the

vessel. We immediately put out two bluefish troll-lines and caught

10 of the fish. Such of them as were not severely wounded we put into

the well, but some of them soon died. We had one of them cooked

and found it very palatable, the flavor resembling somewhat that of the

common mackerel. These fish were of uniform size, and, approximately,

about IS to 22 inches in length. Although they seemed to bite readily

at troll-hooks when first put out, it was not long before they refused to

take them, and all subsequent attempts at capturing others on hooks

proved unavailing. These fish exhibited a remarkable peculiarity, and

one which I have not previously noticed in similar species. While the

vessel would be lying to, drifting, they would remain around her, their

presence being detected by an occasional flash of white, as they turned

in the water several fathoms below the surface. But as soon as the

vessel was under way and sailing through the water, they would rise

near the surface and follow along on both sides, seemingly taking great

delight in chasing her, their movements resembling those of the common
porpoise or dolphin (Dclphinus delpMs); the chief difference being that

the tunny exhibited no disposition to "play" under the bow as the dol-

phin does, but contented itself with keeping near each quarter of the*

vessel. It may be remarked here (though somewhat anticipating the

rest of the report) that this school of fish remained alongside of the

vessel for two or three days and nights, following her with unflagging

vigilance, and with seemingly increasing numbers. For most of the

time when the vessel was sailing, many hundreds of these fish could

be seen on each side and astern, sometimes as far off as 200 fathoms,

running down the slope of a wave. Several were struck with the har-

poon, but our latest efforts to catch them on a trolling-line proved abor-

tive. Mr. Newcoinb saved the gills from some of the dead specimens,

parasites having been observed on them.

The object of this cruise was mainly to ascertain if any tilefish (Lo-

pholatilus chamceleonticeps) could be found on the grounds where this

species had existed in such abundance prior to the great mortality which

occurred to the same in the spring of 1882. No tilefish were taken on

the grounds visited, and, so far as could be ascertained, by examination

of the stomachs of the fishes caught, there was a decided scarcity of

food suitable for the Lopholatilus.

The attempts to catch the tilefish having now continued for six days,

and our researches having extended over a stretch of ground nearly 120

miles in length, where the Loplwlatilus was formerly known to occur in

large numbers, it seemed to me undesirable to pursue the investigation

to greater length, more particularly as our bait at this time was quite
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unfit to use. I thiuk it is now safe to say that the large number of sets

made with the trawl-line on this occasion, together with the trials made
with hand-lines, clearly demonstrate the fact, that, if the tilefish has

not become absolutely extinct in this region, it is certainly so rare that

the chances of obtaining it are limited. It is possible that in other re-

gions it may be found, or it inay be taken, at some later period, in the

locality visited by us, but at the present time it seems very doubtful if

it exists along the northern borders of the Gulf Stream to the eastward

of 73° west longitude.

It is a somewhat remarkable fact, and one seemingly worthy of notice

in this place, that, with comparatively few exceptions, the fish caught

had no food in their stomachs. Hake are notably voracious, and it is

reasonable to infer that if food is abundant in this region there would

be as good evidence of it as when, in former years, the tilefish were

found gorged with Crustacea, etc.

We left the tilefish ground on the evening of August 21. It was
calm and foggy during the a. m. of the 23d. At this time we were off

to the southward of Block Island, about 15 or 10 miles distant. Here
we saw several schools of porpoises running in various directions. In

the afternoon the wind increased from a light air to a moderate breeze

from the southward. We headed in for Martha's Vineyard. The fog

cleared for awhile, and Block Island was seen. A number of hagdons

(Puffimis major) were seen on the previous day off Long Island, and
others were noticed to-day. At 12.40 p. m. I succeeded in wounding

one, which we secured alive, and brought it on board.

We arrived at Wood's Holl on the afternoon of August 24. *As soon

as the collections which had been obtained on the cruise were landed,

together with such portion of the vessel's equipment as was not required

for work in the immediate future, preparations were made for a trip to

the eastern fishing banks in quest of halibut, which, it was hoped,

might be brought into port alive in the vessel's well, thus affording an

opportunity for experimentation in the artificial propagation of this im-

portant and valuable species.

The large iron steam windlass and the engine and boiler used on the

Grampus having been found too heavy for her, the accumulation of

weight forward making it difficult to keep the vessel in trim, and caus-

ing her to pitch and send heavily in a seaway, the Commissioner de-

termined to have them removed and to substitute instead a wooden
windlass, such as is ordinarily used on fishing schooners.

The boiler and steam pump were landed at Wood's Holl, and, arrange-

ments having been made with Gloucester parties to make the necessary

changes in the windlass, we left Wood's Holl on September 1, and on

the following day reached Gloucester.

On the afternoon of the 2d the vessel was hauled out on the railway

to have the condensing pipes taken off her bottom, and at high water

the next day she was launched again and moored to the railway pier,
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where she lay nearly all the time while the new windlass was being

made and put on.

The construction of the vessel's deck-frame forward of the foremast,

though well adapted to the requirements of a steam windlass such as

had first been put on her, was not so well suited for the support of a

wooden windlass. It was necessary to put in a new deck-beam for the

windlass bitts to rest on and fasten to, and also a new pawl-bitt. To
do this the deck had to be taken up forward of the foremast, running

back of the forecastle in places to break joints. New decking had also

to be put in where the hole for the smoke-stack of the steam boiler had
previously been cut.

The change in the windlass rendered necessary a change in the stow-

age of the chain cables. These had been stowed under the forecastle

floor, forward of the foremast, but under the new arrangement they

were placed in boxes built on the after side of the forecastle bulkhead.

This carried the weight of the chains—some 6,500 pounds—about 10

feet farther aft, nearer the center of the vessel ; a desirable change,

since she would thus be less liable to pitch and send heavily in a sea-

way.

September G the iron windlass was landed, and the next day it was
shipped to Wood's Holl. Some delay was experienced in getting the

new windlass completed, owing to the fact that several days' work were

expended on the stick of timber first selected before it was found to be

unfit for the purpose. The work of the carpenters, calkers, painters,

and plumbers was finally completed at noon of September 22.

Previous to this, at 9.40 a. m., September 15, Mr. James Carswell, ex-

pert fish-culturist, reported on board, he having been ordered on from

Washington by the Commissioner to join the vessel for this cruise to

the banks. Mr. E. L. ISTewcomb joined the vessel en the 21st to make
the cruise in the capacity of naturalist.

It was thought that there was at least a probability of finding hali-

but with ripe eggs, which might be taken from the fish and impregnated

on the ground. In this event it would be necessary to have some de-

vice to keep the eggs in, so that they would retain their vitality and go

on in their development until the vessel reached Wood's Holl. Mr.

Carswell devised and had made two wooden frames, each capable of

holding two of Chester's glass hatching-jars. These frames were so

arranged that they would float in the well, thus supporting the nearly

immersed jars, their motion being regulated by upright wooden guides

nailed to the side of the well, though they were not prevented from

oscillating with the movement of the vessel in a seaway. Ten of the

Chester jars were sent on from Wood's Holl and taken on board j also

pans, dippers, etc., that were required for fish-cultural purposes were

purchased.

The season was at hand when heavy weather might be expected on

the banks. The foretopmast was therefore sent down and the rigging
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set up taut before sailing. (September 21 we took ou board six tous of

ice, and the next day, just before sailing, the water tanks were refilled.

As previously mentioned, the repairs on the vessel were completed

at noon of September 22, and at 4.20 p. m. of the same day we sailed

on a cruise to the banks under the following orders:

TJ. S. Commission of Fish and Fisheries,
Wood's Roll, Mass., September 19, 1880.

Sir: As soon as the repairs and alterations incident upon the com-

pletion of the new windlass are completed, you will proceed with the

Grampus to some one of the eastern banks for the purpose of determin-

ing the possibility of bringing in cod and halibut living, in connection

with the artificial propagation of these species. If you can add some
living haddock or pollock or others of the gadoid fish, you will do so.

Should you find any of these fish spawning, it may be well to try the

experiment of stripping them on the spot, and bringing the eggs in

under such conditions as you and Mr. Carswell may decide upon. The
locality to be visited, and the period of your stay, are left to your dis-

cretion. The vessel will return to Wood's Holl with its cargo.

You will also obtain as good a series of the sea-fowl of the coast as

you can secure, procuring as many duplicates as possible. A few speci-

mens of each species should be brought in the flesh, to be forwarded to

the National Museum.
Very respectfully,

SPENCEft F. BALRD,
Commissioner.

Capt. J. W. Collins,

Commanding Schooner Grampus* Gloucester.

We passed Eastern Point at 5.25 p. m., and at 11 a. m., September

23, we spoke the schooner Carrie E. Payson, of Portland, one of the

gill-net herring fishing fleet, off Wood Island, Maine. From her we ob-

tained 8 barrels of fresh herring, which we immediately iced for bait.

As soon as the bait was on board (at 11.50 a. m.) we filled away on

port tack, close hauled by the wind, heading SE. £ S., with a moderate

breeze E. The latter part of the day was rainy, Avith light to moderate

wind from E. to SE., varied, by calms; weather threatening in appear-

ance.

We went into Portland Harbor for the night, in company with a large

fleet of fishing and coasting vessels, and at 8 p. m. anchored off Fort

Preble.

At 6 a. in,, September 24, we got under way, and ran out of Portland

with a light breeze, which varied from W. to WNW. The wind gradu-

ally increased during the p. m., and at midnight blew a moderate gale

from NNE.
The wind blew stiff during the first part of the 25th, decreasing to

moderate breeze at meridian.

S. Mis. 90 45
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At 12.15 p. ni. sounded in 49 fathoms, hard bottom; latitude 13° 05'

N.j longitude 65° 15' W.
;
put out 5 hand-lines and caught 17 cod, mostly

of small size, and one haddock. These were all put into the well, but

9 of the cod soon died. Their ovaries and spermaries were very small,

apparently not at all advanced in development. Nothing was found in

the stomachs of the fish except a few pieces of partially digested squid.

Squid were seen in the water following up the fishing gear, but none

could be caught on a squid-jig that was put out.

We lay to fishing one and three-quarters hours, and got under way at

2 p. m. Just j>revious to this a school of porpoises came alongside the

vessel for a brieftime, but did not " play " under the bow when we kept off.

At 2.45 p. m. spoke schooner Garibaldi,* at anchor in 82 fathoms (ap-

proximately), trawling for cod. Her captain came on board. He re-

ported having good fishing, and said he caught a halibut that day,

which was then on deck among the recently caught codfish.

Mr. Carswell and I went on board the Garibaldi to ascertain what
stage of development the reproductive organs of the halibut were in.

It was a male, of about 25 pounds' weight. Its spermaries, though not

ripe, were in an advanced condition of development.

In the evening, as we lay becalmed, about 200 squid were caught, the

majority of which were put into the well alive. They seemed to live

without any difficulty, but in a few days they nearly all made their es-

cape through the holes in the bottom of the well, which are large enough

to allow a somewhat bulkier animal to pass through if he chance to hit

directly in a hole.

There was a moderate breeze from SSW. on the morning of the 2Gth,

but the wind rapidly augmented in force, blowing a stiff breeze at 3 p.

m. and somewhat stronger after that, veering westerly. We rau to the

eastward, along the southern border of La Have Bank, making occa-

sional soundings and trials for fish with hand-lines, but without success.

Only one of the cod put into the well yesterday remained alive to-day.

At 11 a. m., wiiile we were lying to trying for fish, the schooner Mabel

Leightou, of Gloucester, spoke us, and her captain, Charles H. Green-

wood, told me that he had a large squid on board which he would give

to the Fish Commission. I immediately went on board the Leightou

and got the squid. It proved to be the " broad-finned squid" {Stheno-

teuthis megaptera Yerrill), of which no perfect specimen had heretofore

been obtained in the United States. The only perfect specimen pre-

viously known was picked up on Cape Sable, Nova Scotia, and it is

now in the Provincial Museum at Halifax.

Captain Greenwood said the squid had been caught on the previous

evening by John F. McDonald, oue of his crew, who was fishing with

an ordinary squid-jig. The locality where it was taken was off the

southern part of La Have Bank, near the meridian of 04° W., and in

82 fathoms of water.

* This vessel was destroyed by fire October 2, near Murder Island, off the west coast

of Nova Scotia.
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I made the following measurements of the specimen before putting it

into alcohol

:

Ft. In.

Total length (tip of tail to end of longest tentacles) 4 4

Length of longest tentacle, each 2 7

Length of body, exclusive of head 1 1\

Length of upper pair of arms, each 8f

Length of pair of arms next the upper ones, each 11

Circumference of body, 2 inches behind the junction with the head 1 3

At noon we filled away and ran to the eastward, and at 1.45 p. m.

spoke the schooner M. A. Baston, of Gloucester, a halibut catcher, at

anchor in 220 fathoms. Her position, as given by Captain Thompson,

was latitude 42° 47' K, longitude 03° 12' W.
After lowering and furling the mainsail and laying the vessel to

under foresail andjib, I went on board the Baston, accompanied by Mr.

Carswell.

On her deck were 12 to 15 halibut that had just been caught. The
fish were opened and examined to ascertain the condition of the repro-

ductive orgaus, These were found in various stages of development;

some well advanced, but none fully ripe.

Captain Thompson reported halibut fairly plentiful, and thought we
might get enough for our purposes if the weather proved favorable. I

therefore concluded to lay toby his vessel and wait for an opportunity

to fish.

The next day, September 27, was very unfavorable for our purpose,

since we had to set under sail, or make a "Hying set," as it is often

called. It was raining in the early morning, with a fresh WSW. wind.

At 7 a. m. the wind hauled to WNW. ; the rain ceased, and was imme-

diately followed by a thick fog, which continued till 11 a. m. Between
meridian and 4 p. m. the wind hauled from NW. to NE., increasing in

force, with a rough choppy sea aud current setting southwesterly with

considerable strength.

The crew of the Baston went out about noon to haul their lines, which

had been previously set. Two of her dories, each having two men,

were brought so far to leeward by the change of wind that they could

not reach their vessel. Indeed, the men could make little or no head-

way against the wind, sea, aud current. Anticipating a difficulty of

this kind, I had run down to leeward of the Baston, and a lookout was

kept for any of her boats that might be in that direction. The men in

the first dory we picked up were considerably exhausted. They had
been unable to find their gear, and had been rowing continuously for

several hours; they could then scarcely hold their position against the

sea and wind. x\fter getting the boats on board we beat up to wind-

ward of the Baston, hove to, hoisted out her dories at 5.30 p. m., and
her men returned to their vessel.

On the 2Sth the wind was moderate from EJSTE. in the morning, veer-

ing southeasterly in the evening. We set two codfish trawls, each hav-
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ing 1,000 hooks, in from 90 to 110 fathoms, pebbly bottom
;
position

(5013), lat. 42° 50' K ; long. 03° 20' W. This set was made chiefly to

procure cod, hake, etc., to use as bait for catching halibut. There was

also some probability of catching a few of the latter species. The total

catch was as follows : GO cod ; 81 hake (P. chuss) ; 37 cusk (Brosmius

americanus); 5 pollock (Pollachius carbonarius); 2 small skates; a few

shells, chiefly whelks (Buccinum), and some sea anemones. The follow-

ing birds were collected during the day : G common hagdons (Puffinus

major), 1 black or sooty hagdon (P. fuliginosus), 7 jaegers, and 1 young

herring gull.

It was rainy during the first part of the 29th, and too rough and blowy

to fish. In the afternoon the weather improved slightly, but the wind

blew fresh all day, with occasional squalls and a choppy sea. Shortly

before noon the M. A. Baston's dories went out to haul the trawls which

had been set the previous evening. Soon after, we passed close to the

Baston's stern, and Captain Thompson hailed, saying he had ordered his

men to give us any small halibut they should get which appeared to be

strong enough to live in our well. Being very desirous of ascertaining

whether or not halibut that were caught in deep water (200 to 350

fathoms) could be kept alive in a vessel's well, I deemed it best to ac-

cept this generous offer. Accordingly, during the afternoon we got 4

halibut from the Baston's dories, the fish varying in size from 18 to

about 50 pounds weight each. They appeared tolerably lively when put

into the well, but they soon died, the last of them being dead on the

following morning. The birds collected on the 29th were as follows: 3

hagdons, 1 noddy (Fulmarus glacialis), and 4 jaegers.

September 30 was moderate, with fog in the latter part of the day.

We set two halibut trawls to the westward of the M. A. Baston, begin-

ning to set about 2 miles from her in 321 fathoms. The strong cur-

rent carried the gear nearly 2 miles to the westward before it fetched

up. The depth at the northwestern end of the trawls, where they

brought up, was 2GG fathoms. After the gear was set, and while we

were waiting for the time to arrive when it should be hauled (between

10 and 11.30 a. in.), several birds were shot, as follows: 8 hags (P. major),

4 kittiwake gulls, and G jaegers.

Much difficulty was experienced in hauling the trawls, owing to the

great tenacity of the sticky clay bottom, into which the anchors were

buried. The difficulty was increased by one of the trawls of the schooner

Gertie May, of Portland, going across one of ours, the result being that

our gear parted and we lost nearly half of one trawl.*

We caught 19 halibut, 14 of which were put into the well alive.

Eleven of the live halibut were caught on a portion of trawl that we

* The Gertie May had just arrived at this place, from the eastward, and had set under

sail some tiuie after our gear was out. The current swept one of her trawls afoul of

one of ours—a result that could not be anticipated, since no indications of the strong

westerly tide were apparent to one on a vessel under sail, more particularly as there

was little surface current.
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hauled on board the vessel. These fish were lifted over the rail with

the greatest "care. They were immediately unhooked and put iuto the

well. Every possible effort was made to guard against the fish receiv-

ing auy injury. The conditions under which they were captured were

certainly as favorable as they well could be, in deep water, to insure

their living in the well ; and it was felt that this would be an unusually

good test of the feasibility of keeping alive halibut that had been

caught in such a depth. The result, however, was contrary to our

hopes; for, although we did not complete hauling the lines until 8.25 p.

in., six of the fish were dead next morning, and all died in less than 3G

hours after they were put into the well. This, though somewhat dis-

couraging, was not entirely unexpected. It is self-evident that a fish

taken from a depth of 200 to 300 or more fathoms must undergo a very

great change in pressure and temperature in reaching the surface.

Such changes are generally fatal to many species of fish, and might be

particularly so to a halibut caught on a trawl-line, and which must

necessarily be half drowned and so much exhausted that it would not

have sufficient vitality left to endure what otherwise it could success-

fully withstand. It will, therefore, in my opinion, be difficult, if not

absolutely impracticable, to get halibut from deep water which will have

sufficient vitality to live until they can be carried into port alive.

This being the case, the attempt to obtain a supply of gravid halibut

will be attended with many difficulties, and it is probable that success

will be attained only after considerable experimentation. The fact that

the breeding grounds of the halibut are usually, so far as known, in

depths ranging from 150 to 400 fathoms, and that the species is now
seldom found in any considerable abundance in shallow water, compli-

cates somewhat the solution of the problem.

It is, however, a fact that halibut may yet be caught in a few locali-

ties on the west coast of Newfoundland, and along the shores of south-

ern Labrador, in very shallow water—5 to 15 fathoms—during mid-

summer. There is a strong probability that fish caught there would
live for a considerable period in a vessel's well. The conditions of the

water in the well would be the same as those in which they were liv-

ing, and their capture on such shallow grounds would not seriously af-

fect their vitality. It is, of course, not yet certain what effect the

change of temperature might have on them before they arrived at

Wood's Holl, for undoubtedly there would be a considerable difference

in this respect between the littoral waters of Newfoundland and Lab-

rador and those of southern Massachusetts.

We had hoped that some fish might be found with ripe eggs and
milt, so that the eggs could be impregnated and some experiments

made with them on board. But, although the majority of the halibut

we caught, as well as those seen on board of the M. A. Baston, were
apparently well advanced, none of them were ripe. This fact, together

with our total lack of success in keeping any halibut alive, made me
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determine to fish in shallower water the remainder of the trip, since it

was possible halibut might be caught there, and if we "got any they

would have a much better chance to live.

The halibut we dressed had almost nothing in their stomachs. In

eight that were carefully examined we found only a few bones, and

pieces of fish that were wholly or partially digested. Among these I

recognized the head of a "hand-saw" fish {Alepidosaurus ferox).

The wind blew a gale on the 1st and 2d of October, backing from

SSE. on the morning of the 1st to WNW. and W. on the evening of

the same day, blowing a smart gale, with a heavy cross-sea. On the

2d the wind veered from W. to NW. and blew a moderate gale, with a

sharp choppy sea and heavy tide rips. This being the first gale of any

magnitude to which the Grampus had been exposed, her movements

were noted with care and interest. During the heaviest of the gale she

lay to very steadily under a double-reefed foresail. She lay close to the

wind, varied little more than one-half point in the direction of her head,

and made comparatively little leeway. Later, the forestaysail, with the

bonnet out, was set with the reefed foresail. Under this sail she lay

steady and was very weatherly. In all cases she was remarkably dry

on deck, apparently had less pitching and sending motion than the

average vessel of her size, but her sideways motion was rather quick,

as it generally is in small craft, though she lurched far less heavily

than the ordinary fishing schooner.

The weather was fine on October 3, with a moderate breeze, varying

from NW. to WSW. Between 7 and 8 a. m. two halibut trawls were

set in SO fathoms, latitude 42° 52' K, longitude 63° 04' W. No halibut

were caught. The total catch was as follows: 18 cusk, 8 hake, 9 cod,

7 spiny-backed dogfish (Squalus), 1 blue shark, and 2 small skates.

This result, with our previous experience, led me to think it nearly

useless to remain longer on La Have Bank. I therefore determined to

work to the westward and be governed by circumstances as to whether

we tried on Brown's Bank or Seal Island Ground, or both. Scattering

halibut are sometimes found on these fishing grounds, and to visit them

offered the greatest probability of success in seeking fish in moderate

depths.

Fine weather prevailed on October 4, with moderate to fresh breeze,

varying from SSW. to W. h S. At 11.40 a. in. sounded on Roseway

Bank, in 30 fathoms, sand and pinkish colored bryozoa; latitude 43°

10' N., longitude G4° 40' W. Hove to under mainsail and foresail and

put out hand-lines. Cod were abundant. In about one and one-half

hours we caught 50 or 00 cod and 4 haddock, all of which were imme-

diately put into the well. Those fish which had swallowed the hook in

biting generally had their gills wounded in getting the hook out. They

died in a short time, and about one-third of the whole number had to

be removed from the well. These were dressed and iced for halibut

bait. Almost nothing was found in the stomachs of the fish that were

dressed, and their generative organs were very little developed.
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Shortly after meridian the supply of drinking water was reported

nearly exhausted, and [ determined to go into Shelburne to fill water.

Accordingly, at 1.30 p. in., we got under way, and at 5.30 p. m. anchored

in Shelburne, above Sand Point. Upon goiug on shore I learned that

it would be necessary to go to the village of Shelburne, 5 miles further

up the harbor, to fill water or to get other necessary supplies.

It was calm and foggy on the morning of the 5th, but at 9.30 a. m.

the fog cleared off and a light northerly breeze sprang up. We imme-

diately got under way to beat up to Shelburne village, but the wind
was exceeding light, with occasional periods of calm, so that it was
1.30 p. m. when we anchored near the wharves.

At 10.50 a. in., on October G, we got under way to go down the har-

bor to Sand Point. While beating down the harbor we met the schooner

Laura Sayward, of Gloucester, whose captain spoke us and reported his

vessel in distress, she being short of water, provisions, and light. In

compliance with his request, I gave hiih 2 gallons of kerosene to supply

his immediate need of a light, and also gave him a letter of introduc-

tion to F. C. Blanchard, esq., a citizen of Shelburne, who is a law part-

ner of Mr. White, the American consul, asking him to use his good

offices to assist Captain Rose in obtaining a supply of provisions,

enough at least to enable him to reach home.* I have since learned

that the officials at Shelburne refused to permit the captain of the Laura

Sayward to buy provisions.

At 1.30 a. in., October 7, we got under way and left Shelburne. After

getting out of the harbor a course was steered for Cape Sable, and it

was my intention to set halibut trawls near the cape if the weather

proved favorable, since reports had reached Shelburne that a consid-

erable number of halibut had been taken iu that locality a few days

X>reviously. But when we had reached the locality where it was pro-

posed to fish, the wind blew fresh, and there was a sharp choppy sea

running. It was too rough and windy to set trawls, therefore we ran

into Pubnico for a harbor.

On the morning of October 8 we left Pubnico, but the wind was
light, and we did not reach any fishing ground until the forenoon was
well advanced. At 10.20 a. m. halibut trawls were set in 22 fathoms

between Bon Portage and Seal Island, latitude 43° 25' JST., longitude

G5° 51' W. Nothing was caught except 9 spiny-backed dogfish and

17 skates, also a few sea lemons. Hand-lines were also put out, both

before and after the trawls were hauled, but only dogfish were caught.

At 1.35 p. m. put out boat dredge, the vessel at this time drifting in

a calm with the flood tide setting toward the Mud Islands. A small

* The letter was as follows : "This will introduce to you Capt. Medeo Rose, of the

schooner Laura Sayward, of Gloucester. He has just arrived hero in a distressed con-

dition, being short of provisions and water, owing to heavy adverse winds on his pas-

sage home from the banks.

"I know, of course, that ho has the right to fill water, and I trust you will have
no difficulty in securing for him sufficient supplies to obviate any risk of actual dis-

tress on his passage homo from here."
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quantity of marine life, chiefly shells and crnstacea, was obtained from

the dredge, but when it was put out again, at 2.10 p. m., the net bag-

was torn open by the rocky bottom and nothing was taken.

On October 9 two sets were made with halibut trawls on the Seal

Island Ground, the localities being as follows : First position, latitude

43^ 04' N., longitude 05° 54' 15" W.; depth, 50 fathoms; pebbly bot-

tom. Second position, latitude 43° OC K, longitude G6° 07' W.; depth,

40 fathoms; bottom, sand and gravel.

Catch: First set, 39 dogfish, 10 skates, 15 cusk, and a few sea lemons.

Second set, 21 dogfish, 9 skates, and 5 cusk ; also 2 small sponges at-

tached to stones and gravel.

At 4.40 p. m. the dories came alongside from hauling the trawls for

the second time and were hoisted on deck. At the same time the boat

dredge was put out, with 125 fathoms of towing line payed out on it.

Nothing was got in the dredge.

The absolute failure which wo had met with in the various attempts

made to catch halibut in moderate depths convinced mo that there was
small probability of catching any fish of this species in shallow water,

unless we were prepared to continue our cruise several weeks longer,

for a new supply of bait would have to be obtained to start with, the

small quantity of herring we had left on board being then unfit for use.

Our ice was also exhausted. Besides this, little success could be ex-

pected so long as dogfish remained so abundant as we had found them
on Seal Island Ground, and we certainly could not expect to find them
less plentiful on Brown's Bank. For, not only will these pests of the

fisherman gather round a trawl when it is being set, to eat the bait off

or get caught, but their presence on a fishing ground is usually suffi-

cient cause for other species to leave, at least to such an extent that

other fish are seldom plentiful.

Not considering it desirable to refit, I determined to return to Wood's
Holl. Therefore, as soon as the dredge was hauled, shortly after 5 p.

m., October 9, we filled away, and after a pleasant passage— most of

the time with unfavorable winds—we arrived at Wood's Holl at 9.45

a. m. on the 12th of October.

No noteworthy incident occurred on the passage home, with the sin-

gle exception of falling in with three fishing schooners while beating

down the eastern side of Cape Cod, on the afternoon of the 11th. As
they were going in the same direction that we were bound, and all of

them some distance to the windward of us (from 4 to 10 miles), it was
a fair opportunity, at least a better one than had previously been af-

forded, of making a comparative test of the sailing qualities of the

Grampus wdieu beating dead to windward. Two of the vessels, a

large two-masted clipper schooner of about 150 tons register, and the

other a craft of perhaps 70 tons, we outsailed very much, beating them,

at the most moderate estimate, two kuots an hour, dead to windward.
The third vessel is reputed to be one of the best sailers in the Ashing

fleet. At 2 p. in., when we were 4 or 5 miles to windward of Cape Cod
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Highland Light, she was just fairly in sight to windward, the upper
part of her sails showing above water, and with glasses 1 made her

out to be a fishing vessel, beating to the southward. We gaiued on

her rapidly, and at 9.30 p. in. we weathered her, when just off the bell

buoy north of the Pollock Rip. The distance made to windward by

our vessel did not exceed 28 miles, and though the other vessel towed a

seine boat, the rate at which we outsailed her proved that the Grampus
can at least make a fair rate of speed in windward work.

Since the latter was designed for an improved typo of fishing vessel

(more particularly, however, to obtain greater safety), it is gratifying

to find that she is more than commonly swift, since speed is an impor-

tant and necessary qualification in a schooner which must be employed
in most branches of our fisheries.

The collections and fish obtained on the trip were landed on the 12th

and 13th. Eeference is made to the following notes, prepared by Mr.

E. L. Newcomb, for a statement of ornithological collections:

List of ornithological specimens obtained by the U. S. Fish Commission schooner Grampus,

from September 2d to October 9, 1880, inclusive.

[By Raymond L. Newcomb.]

Date.

1886.

Sept. 28

2!)

Oct. 9

Sept. 28
29
30

28

28

30

Oct. 3

9

Sept. 20

Oct. 9

Where obtained.

S. pomatorhinus.

La Have Ridges

La Have
Southeast of Nova Scotia, lat. 43.03 N., long

65.55 W.
Stercorarius buffonii.

Southeast of Nova Scotia, lat. 43.03 N. , long
65.55 W.

Puffinus major.

La Have Ridges
La Have Bank

do

P. fuliginosus.

La Have Ridges

L. argentatus, var. Smitheonianus.

La Have Ridges

Bissa tridactyla.

La Have Bank

La Have Ridges
Southeast of Nova Scotia, lat. 43.03 N, long

65.55 W.
Sterna macroura.

La Have Bank

C. leucorrhoa.

La Have Ridges

Sula bassana.

Southeast of Nova Scotia, lat. 43.03 N., long
65.55 W.

M. velvctina.

Passage from La Have to Roseway Bank..

Remarks.

Fourteen spocimens were obtained. One of
them was in tbo dark plumage.

Two specimens secured.
Twenty-one specimens were obtained. Four

of these were in the dark plumage.

Two specimens were obtained.

Six specimens procured.
Two specimens procured.
Six specimens procured.

One specimen was obtained.

One immature gray specimen was taken.

One adult and threo immature specimens were
obtained.
Ono adult specimen procured.
Three specimens were obtained.

One specimen obtained.

Seven specimens obtained.

Two immature specimens wore obtained.

One immature specimen was obtained.
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Mr. James Oarswell, who bad been on board during tbc trip to tbe

banks as an expert fisb-culturist, left tbe vessel October 13, after ber

arrival at Wood's Holl.

On October 14 we got under way and made a sbort run to Gay Head
to observe tbe movements of tbe fishing vessels, wbicb were tben en-

gaged in book-and-line mackerel fisbing about tbe western end of Vine-

yard Sound. Mr. Thomas Lee, naturalist of tbe steamer Albatross,

accompanied us, and he and Mr. Newcomb interested themselves in col-

lecting and making observations on the sea birds that were seen near

Gay Head. We returned to Wood's Holl in the latter part of the after-

noon.

Having made preparations for a new cruise, we left Wood's Holl on

October 17, for Gloucester, where we arrived on the following day. A
supply of hand-line gear for catching pollock was obtained.

It was necessary for me to remain on shore to attend to business

matters connected with the vessel and to do other necessary work for

the Commission. Therefore, on October 20, I ordered the first mate,

Mr. 1). E. Collins, to take command of the vessel, and when the weather

permitted to proceed to the fishing grounds in Massachusetts Bay and

to the eastward of Cape Ann and procure as many live cod, pollock,

etc., as practicable.

On October 24 the anchor of the vessel fouled a telegraph cable on

Jeffrey's Ledge, when a kedge anchor, a 30-pound Chester anchor, and
5 fathoms of manila-hawser were lost. The Grampus not being.pro-

vided with a suitable anchor and hawser for riding on the fishing grounds,

I hired an anchor and 100 fathoms of 7-inch manila-cable from Daniel

Allen and Son, of Gloucester, which served for the remainder of the trip.

The weather was very rough and fish difficult to obtain on the in-

shore grounds during the latter part of October and the beginning of

November. A good deal of difficulty was experienced also in endeavor-

ing to keep the fish alive in the well. Cod caught in moderate depths

appeared to live fairly well, but a very large percentage of the pollock

died.

On November 13, having determined to take the fish that had been

caught to Wood's Holl, I resumed command of the vessel. On .Novem-

ber 15 we sailed from Gloucester and reached Wood's Holl on the fol-

lowing day. The total of live fish landed was as follows: 195 cod, 25

pollock, 17 haddock, 7 hake, 6 squirrel hake, and 2 cusk. After our

arrival at Wood's Holl, Mr. Newcomb, whose term of service had ex-

pired, left the vessel.

At 7 a. m.j November 20, we sailed from Wood's Holl, and at 2.10 a. m.

on the following day arrived at Gloucester, when I immediately trans-

ferred the command of the vessel to the first mate, who remained in

charge until December 8. During this period (from November 21 to

December 8) he exerted himself, as opportunity offered, to procure all

live fish which it was possible to obtain. Through all this time the
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weather was exceedingly stormy and unfavorable, and %cod were un-

usually scarce on the inshore grounds.

On December 8 I resumed command of the vessel, and on that after-

noon we sailed for Wood's Holl, where we arrived at 3.50 p. m. on the

following day, and began to transfer the live fish from the well to the

cars. On this occasion 297 fish were landed, of which 287 were cod.

On December 11, at the request of Lieut. J. H. Weber, of the U. S.

Signal Service, we made an attempt to sweep the submarine cable be-

tween Martha's Vineyard and Naushou Island, which had been broken

a short time previously by the anchor of a coasting vessel. Lieutenant

Weber and his assistant were on board, but the attempt to grapple the

cable was a failure. The apparatus we had on board being too frail for

the purpose was broken by being caught on the rocky bottom. After

the failure of our attempt to get the cable, Lieutenant Weber and his

assistant were, at their request, lauded on Naushou Island.

Mr. Atkins informed me that cod had been found in abundance about

No Man's Land, as also on the grounds westward of Vineyard Sound

;

and suggested that it would be desirable to make an attempt to fish* in

that locality. Accordingly, a supply of bait was obtained, and a pilot

familiar with those grounds was engaged to go with us. He belonged

at Vineyard Haven, and after landing Lieutenant Weber and his com-

panion we went over to the Haven, so that the pilot might get such

clothing as he needed for the trip.

On the following morning we started for the fishing-grounds above

mentioned, with a gentle but increasing wind from ENE< to NE. By
the time, however, that we had reached the Vineyard light-ship the

wind was blowing fresh, and the weather was threatening. We there-

fore steered for Newport, where we arrived at 3.40 p. m.

At 6.40 a. m., December 14, we got under way at Newport for the fish-

iug-grounds, the wind at that time being NW. by W., and the weather

generally clear. Outside of the harbor there was a heavy ground-swell,

and the wind rapidly increased in force. Before we reached the grounds

the wind was too heavy to carry on fishing operations ; we therefore

steered for Wood's Holl, where we arrived at 2.30 p. m.

On December 15 we left Wood's Holl, and at 2.10 p. m. tried for cod

on Brown's Reef, to the westward of Vineyard Sound light-ship. No
fish of any kind were taken. The weather was then very threatening,

with indications of the near approach of a snow-storm. For this reason

we went back to Vineyard Sound, and, at midnight, anchored off Fal-

mouth.

A heavy storm prevailed on December 16, but the weather cleared

on the following day. We left Falmouth at 6.25 a. m., December 17, and

at 9.20 p. m. on the same day arrived at Gloucester.

After transferring the command of the vessel to the first mate, I went

on shore. The Grampus continued to fish off Cape Ann and in Ipswich

Bay whenever it was possible to get out of the harbor. The weather
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was exceedingly boisterous and cold, with frequent storms, so that

there was very little time when fishing could be prosecuted. I would

say, as illustrative of the extreme inclemency of the weather in which

it was necessary to fish, that on January 19 the Grampus visited the

fishing-ground and the crew hauled her gear when the temperature

ranged from 2° to 7° below zero Fahrenheit. The vapor was unusually

dense, and seamen Collins and Campbell were considerably frost-bitten.

Besides this adverse condition of the weather, cod were unusually scarce

for this season of the year, and few were taken under the most favor-

able circumstances.

On January 23 I resumed command, and we left Gloucester for

Wood's IIoll. At (3.55 a. m. on the same day we anchored off Cape
Cod, north of Chatham, the wind being to the southward and weather

foggy. The wind blew a gale from SSW. to NW. on the 24th, and on

the following day we reached Wood's IIoll at 3.38 p. m.. and immedi-

ately commenced to transfer the live fish from the vessel's well to the

tanks beneath the hatching house. On that evening and the following

day 219 fish were landed.

On January 27 we took on board 2,000,000 young cod and sailed from

Wood's IIoll for Gloucester, getting under way at 10.10 a. m. On the

morning of the 28th the youug fish were put overboard in 29 fathoms

of water, Race Point bearing east 3i miles distant, temperature of air

and water each 33A° Fahrenheit. Shortly after noon we arrived in

Gloucester, and I then transferred the command of the vessel to First

Mate Collins, after which I went on shore to engage in other duties

which demanded my attention. At this time the vessel had become

very foul, and on January 31 she was hauled out ou the marine rail-

way to be cleaned, after which, on the following day, she was launched.

It had now been decided by the Commissioner to try the experiment

of taking eggs from the cod on the fishing-grounds, by sending one or

more men on board of the fishing-vessels to collect them. Accordingly,

Mr. G. H. Tolbert, expert spawn-taker, who had been ordered to join

the Grampus, reported on board the vessel on February 3. From that

date until the close of the season's work eggs were obtained on every

occasion when it was possible to get them, and were shipped to Wood's

Holl either by express or in charge of Mr. Tolbert. I went on the vessel

only on one occasion after Mr. Tolbert joined her, which was on Feb-

ruary 18, when about one million eggs were obtained from the fishing-

schooners off Eastern Point, Gloucester.

On February 25, in compliance with orders received from the Com-

missioner, I left Gloucester for Washington for a stay of several months,

the Grampus being left in command of the first mate.

The work of collecting cod eggs was continued whenever opportunity

offered until March 14, at which date 5,000,000 eggs were taken. It

may be explained that the statistics of fish landed at Wood's Holl do

not by any means represent the number taken. In many cases, as for
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example in that of the pollock, not 5 per ceiit. of the catch lived until

the vessel reached Wood's Holl, and the mortality to the other species

was always large.

The Commissioner having decided to send the Grampus on a cruise

to the southern mackerel grounds, orders were issued for the work of

collecting fish eggs to be brought to a close and for the necessary prepa-

rations to be made to fit the vessel for the intended cruise.

In concluding this report upon the operations of the Grampus it is

only just to say that the officers and men under my command have ex-

erted themselves to the utmost to carry on successfully the work in

which they were engaged. Hardships and dangers, which might in-

timidate and discourage men unaccustomed to the vicissitudes and per-

ils of a fisherman's life, were cheerfully borne, and no opportunity was
lost to obtain fish and fish eggs. Mr. D. E. Collins, while in command,
not only exhibited much energy in carrying out his instructions, but he

also exercised care and prudence in the mangement of the vessel, which

met with no damage whatever during the winter, though she was con-

stantly going in an out of crowded harbors, often at night and not un-

frequently in thick weather.

Record of dredging'8 and trawlings of the U. S. Fish Commission schooner Grampus on the

trip to the tilefish ground.
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assistance to 7

Tilefish 2

absence of. 2,3

grounds, cruise to 1

Tolbert, George II 16

Trawlings, record of. 17

Weber, Lieut. J. H 15

Whelks taken 8

Whiting 2

Windlass changed. 3,4



XL-REPORT OF OPERATIONS AT COLD SPRING HARBOR, NEW
YORK, DURING THE SEASON OF 1886.

By Fred Mather.

On the work done in hatching and distributing different fishes for

the U. S. Fish Commission at this station, which is leased by the iSTew

York Fish Commission, I have the honor to report as follows:

CODFISH (GADUS MORRIIUA).

Early in January, 1886, we had 2,000,000 eggs in the house, which

were doing well, and we could see the embryos in the eggs, but on

January 11 a cold northeast wind blew through our old hatchery and

froze our salt water solid, and they all perished.

WHITEFISH (COREGONUS CLUPEIFORMIS).

On January 7, 1886, we received from Mr. Frank N. Clark, of the

Northville, Mich., station, one case containing 1,000,000 whitetish eggs

in excellent order, the temperature of the eggs in the packages being 41°

Fahr. They were placed in seven McDonald hatching-jars aud did very

well, the loss being 57,700, or a little less than per cent., and 912,300

were distributed to the different waters on Long Island, but thus far I

am unable to report any captures of these fish iu waters on the island

previously stocked. They are deep, cold lakes containing plenty of

small crustaceans and other food, but, no net-fishing being allowed in

them, it is possible that the fish may be there, but have not been seen.

LAKE TROUT (SALVELINUS NAMA*YCUSH).

On December 19, 1885, we received from F. N. Clark, Northville,

Mich., one case containing 150,000 eggs iu good condition. Of these

we lost 12,000 eggs and fry before distributing, aud tried the experiment

of keeping 50,000 until the3r should be a year old or so, in our rearing

ponds. They were put in the upper ponds in the coolest water, and
before September the last one had died. My experience with this fish

is that they are the most delicate of all the Salmonidce which I have had
any experience with, aud that they require colder water thau any others

[1] 721

S. Mis. 90 46
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of the family that I know. Our fish took food very well until some time

in June, when the temperature in their ponds reached 60° Fahr., and

then they began to die. A table of distribution will be found at the

close of the report.

ATLANTIC OR PENOBSCOT SALMON (SALMO SALAR).

This was the third season of operations with this fish at this station,

and the fourth in which plantings in the Hudson River were made. The
first plant in the Hudson was from Roslyn, Long Island, in 1882, when
I obtained the use of the stream and hatchery building of Mr. Thomas
Clapham of that place, to carry on the work ; and the captures of salmon

in the Hudson River during the summer of 1886, which will be detailed

further on, have given us great encouragement.

On January 7, 1880, we received from Mr. Charles G. Atkins, in charge

of the salmon station at Bucksport, Me, three cases containing 240,000

eggs, which were in excellent condition; and on the following day we

received four cases, containing 200,000 eggs, which were also in good

condition. The fry were placed in tributaries of the Hudson, Saint

Lawrence, and Lake Ontario, the details of which are in the tables of

distribution appended to this report.

In May, 1885, we made plantings of salmou in Paulinskill and the

Pequest River, New Jersey, tributaries of the Delaware River, and the

fry have been seen there, as is shown by the following letters from one

of the fish commissioners of New Jersey :

"Newton, N. J., November 13, 1886.

" Fred Mather, Esq.

:

"Dear Sir: Yours of the 8th ultimo is at hand, making inquiries

about the salmon fry placed in the Pequest, Paulinskill, and Musconet-

cong rivers, they being tributaries of the Delaware. These salmon

were placed in the streams about 20 miles from where they empty

into the Delaware, and were found in the Paulinskill in September,

1885, in the small spring-runs near the main stream. In May of the

present year I learned that some had been taken by a party while fish,

ing for trout at a point about 5 miles below where they were placed

the year before. The, party that caught them at first thought they

were rainbow trout, but on examination I learned they were young

salmon, from U to 6 inches long. They were taken with a common
angle-worm bait, and seemed to be quite numerous at this point. I have

seen them, during the early part of last September, in the same

stream, and have no doubt that they have done equally well in the two

other streams. There were, perhaps, about forty taken at this point,

and nearly all of them were returned to the stream. I am satisfied,

from this experience, that the planting of the fry in the headwaters of

the tributaries, in natural trout water, is the best way to stock the
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Delaware, and if the effort to do so succeeds, it must be done in this

manner. Allow me to congratulate you on the success, so far, of this

experiment.
" I am yours, etc.,

"F. M. WARD,
"New Jersey Commissioner of Fisheries,

in charge of Northern Neio Jersey.,"

Mr. Ward wrote again on the subject of salmon, as follows:

"Newton, N. J., April 29, 1887.

"Fred Mather, Esq.:

"My Dear Sir: I wrote you, some months since, that in May and

June of last year there were taken from the Paulinskill, in the head-

waters of which you caused to be placed some of the salmon fry two

years ago, what I supposed to be young salmon, from 5 to 6 inches long.

For a few weeks past they have been taken in small numbers, at the same
point, from 8 to 9 inches in length, but, on examination, 1 doubt their

being young salmon, the sides having the bright red spots of our brook

trout, and all the other marks of the oquassa or Dolly Varden trout, as

described in recent reports by the U. S. Commission of Fisheries. Pre-

suming that you might be interested in this unlooked-for development
and may be able to account for it, I have been induced to write you
in relation to it.

" Yours, etc.,

"F. M. WARD,
" Commissioner of Fisheries for New Jersey."

To which I made the following reply

:

"Cold Spring Harbor, N. Y., May 2, 1887.

"F. M. Ward, Esq.:

"My Dear Sir: I have yours in reference to some fish taken in

Paulinskill, where we planted the salmon fry two years ago, and which
were then from 5 to 6 inches long. You now say that for a few weeks
past they have been taken in small numbers from 8 to 9 inches in length,

but doubt their being young salmon because of the sides having little

red spots like a brook trout. Now, the fact is that young salmon have
these red spots during the first year or 'parr' stage, but they can easily

be distinguished from the trout on account of the forked tail. The sec-

ond year they assume the ' smolt' stage, and are then silvery, the red
spots having gone never again to appear. But I should think that they
would have gone farther down the river by this time; but your letter

is a very valuable contribution to their life history, and I am exceed-
ingly obliged to you for it, for I have not the slightest doubt that the

red-spotted fish were young salmon which had not yet taken on the sil-

very coat. I should much like to have a specimen, if possible.

" Very truly, yours,

"FRED MATHER."
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For information concerning the captures of adult salmon in the Hud-

son we are greatly indebted to Mr. A. N. Cheney, of Glens Falls, N. Y,
a gentleman who is well known as an angling authority in this and

other countries, and who has taken a great interest in the work of stock-

ing the waters with fish. He writes me, under date of March 23, 1887,

as follows

:

'•' Last year twenty-four salmon were taken in the Hudson Kiver at

the places named

:

Troy Dam 9

Au island, below Troy .' 2

Stockport 2

Albany 2

Rbiuebeck 2

Pougbkeepsie 3

Yonkers 4

24

" The New York Herald also reports some taken at Staten Island."

The largest salmon taken in the Hudson, of which we have any ac-

count, was caught at the State dam, at Troy, and weighed 14£ pounds.

This fish was 'seen by Dr. H. P. Schuyler, of Troy, who has also taken

a great interest in the stocking of the river, and who has said that he

believes that the waters in the vicinity of the dam contain many salmon

that are unable to get farther. In addition to the list of twenty-four

salmon given by Mr. Cheney, 1 am able to add one which I saw in

Fulton Market, which weighed about 10 pounds, and was captured by

John Denyse, of Gravesend, in Gravesend Bay, some time in the latter

part of May, 18SG. Several gentlemen, among whom are Messrs. Cheney

and Schuyler, before referred to, and Dr. Samuel B. Ward, of Albany,

president of the Eastern New York Fish and Game Protective Asso-

ciation, have moved to induce the State legislature to make an appro-

priation for fish ways, to be placed in the Troy and other dams, in order

that the salmon may reach the breeding grounds. If they accomplish

this, and the fish have proper protection, it is among the possibilities

that we may yet take eggs from salmon which have been artificially

hatched and planted in the Hudson, a feat which we might justly re-

gard as one of the greatest triumphs in fish-culture.

LANDLOCKED OR SCHOODIC SALMON (SALMO SALAB VCLY. SEBAGO).

On March 18, 188G, there was received from Mr. H. H. Buck, of

Grand Lake Stream, one case containing 34,000 eggs in exceedingly

good condition, only 70 being dead. After hatching, the fry were planted

in Adirondack lakes by request of General R. U. Sherman, of the New
York Fish Commission.

BROWN OR EUROPEAN TROUT (SALMO FARIO).

Three lots of brown-trout eggs were received from Germany. On

March 1, 1886, one case came from the Deutscher Fischerei-Verein con-
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taining 04,000 eggs. These were in very bad condition, one-fourth had
hatched in the package, and the remainder of the eggs were dead. It

was evident that they had not been iced on the ship. On March 20 we
received from the Fischerei-Verein a case containing 40,000 eggs which

were in better condition, only 4,134 being dead. Ten thousand were

sent to Mr. F. N. Clark, of Northville, Mich., and 3,000 to George A.

Seagle, of Wytheville, Va. On April 1G we received from Herr Max
von dem Borne, of Berneuchen, two cases containing 50,000 eggs, which

were in very good order, about 500 being dead. Thirteen thousand

were repacked and sent to Mr. Clark, at jSTorthville, and 1,000 to James
Nevin, superintendent of the Wisconsin Fish Commission at Madison.

SHAD (CLUPEA SAPIDISSEVIA).

On April 2G, 188G, we received from Central Station at Washington

two cases containing 546,000 eggs, which were all dead on arrival. On
April 29 we received from the same place five cases containing 1,250,000

eggs. These were not in good condition, and the loss in hatching was

very great, but we succeeded in getting 100,000 good fry, which were

planted in the Hudson, near Troy.

SMELTS (OSMERUS MORDAX).

We have succeeded in hatching large numbers of smelts, the parent

fish being obtained on the south side of Long Island and brought here

in cans. The glutinous nature of the eggs has rendered their hatching

very difficult, but we have managed to bring out about 50 per cent, of

the eggs taken, and in the spring of 188G turned out over 2,000,000 fry

in Cold Spring Harbor. There has been no smelt in the harbor for

a number of years, but in the spring of 1887 a number were reported to

have been taken in Oyster Bay, which connects with the harbor ; and
at the upper end of Cold Spring Harbor we have seen several male fish

in the little streams where our plants have been made for the past two
years, but no females were observed.

TOMCOD (MICROGADUS TOMCODUS).

These little fish, although very plentiful here, are more numerous

than ever since our efforts in cultivating them. The eggs are free and

heavy enough to hatch well in the McDonald jars. They are about one-

seventeenth of an inch in diameter. A small Bar glass, 2| inches high,

14 inches at the bottom and 2^ inches at the top, inside measurements,

holds 20,000 eggs when filled up to a height of about 2 inches. Two
million two hundred and twenty-five thousand of these eggs were takeir

and placed in hatching jars, and at about the time when the embryos in

the eggs could be seen, a blizzard blew through our old building and
froze them all.
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LOBSTERS (HOMARUS AMERICANUS).

On May 29, 1886, 1 brought from the United States hatching station

at Wood's Holl, Mass., 5,000 young lobsters which had been hatched

there and also 50,000 lobster eggs. The eggs were all dead on arrival

at the Cold Spring Harbor hatchery, but the young lobsters were in very

good condition. They were placed in small aquariums and fed on soft

clams (Mya arenaria), and did very well for a few days until they be-

gan to molt, when as soon as one little fellow cast his shell his brethren

would devour him. I think that Prof. J. A. Ryder, who hatched these

lobsters, told me they had molted twice before and that they were then

between two and three weeks old. After losing perhaps two hundred

of them I decided to plant them, and did so on June 5, six days after

receiving them, off Rocky Point in Cold Spring Harbor. When planted

the young were about five-sixteeuths of an inch iu length. There have

been no lobsters in this harbor for a number of years, and in Septem-

ber, 1886, Capt. S. A. Walters and Capt. P>uuce each caught young

lobsters while working on their oyster-beds, which they informed me
measured about an inch and a half in length, but I have been uuable

to secure specimens.

GENERAL REMARKS.

As before stated the grounds are leased by the New York Fish Com-

mission, and much work was done for that commission which is not

here reported. The codfish work mentioned was done at the expense

of the State. The building used for a hatchery is an old mill nearly

ready to tumble down and not worth repairing. A bill has been intro-

duced into the New York legislature to appropriate $5,000 for the

purpose of building a new hatchery, and at present writing (May, 1887)

it has passed the assem bly, and there is every reason to hope that it

will become a law.*

* Since the above was written, the following law has been passed (chapter 613,

Laws of New York) :

"An act to provide for the erection of a fish-hatchery at Cold Spring Harbor, and

making an appropriation therefor. Passed June 18, 1887, three-fifths being present.

"The People of the State of New York, represented in the seuate and assembly, do

enact as follows

:

"Section 1. There shall be appropriated from any funds in the treasury of the

State, not otherwise appropriated, for a new hatchery building and improvement of

grounds at the Cold Spring Harbor station of the commissioners of fisheries, $5,000,

or so much thereof as shall be necessary, to be expended under the direction of the

commissioners of fisheries on vouchers to be approved by the comptroller ; but no

money shall be paid out of the appropriation till a lease of the lauds and water rights

now occupied for such hatchery shall be executed to the State, rent free, from the

j)wner, for such period as the same may be occupied as a public hatchery, which lease,

when accepted by the commissioners, shall be filed in the office of the secretary of

state."

Such a lease was given by the owner, Mr. John D. Jones, and the building is now

(October 26, 1887) in process of erection. The contract requires its completion by

January 1, 1888, which will be in time for the salmon work of that year. In the

mean time a small building outside the grounds is being used for trout and other fishes.



[7] OPERATIONS AT COLD SPRING HARBOR. 727

In case we have a new building there will be no danger of such ac-

cidents by freezing as that referred to, and wo shall be enabled to have

our work all on one floor and to do much better than has been done,

both in salt and in fresh water.

The following tables show the distribution of the various kinds Of

fish handled at this station during the season

:

Table I.

—

Distribution of whitefish from Cold Spring Harbor in 1880.

Date

Feb. 16
Feb. 23
Mar. 12
Apr. 3

Messenger.

C.H.Walters
O. V. Rogers .

.

O. V. Rogers .

.

O. V. Rogers .

.

Total

Where ulanted.

Large mill-pond near Riverhead, N. Y
Ronkonkoma Lake, Long Island
Saint John's Lake, Long Island
Saint John's Lake, Long Island

Number.

500
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Table V.

—

Distribution of brown trout from Cold Spring Harbor in April and May, 1886.

Date.



XII -REPORT OF OPERATIONS AT THE MICHIGAN STATIONS

OF THE U. S. FISH COMMISSION FOR THE YEAR 1886-'8T.

By Frank N. Clark.

During the summer of 188G the whiteiish hatchery at Alpena was
closed, as usual. At Northville the small force employed at this seasou

was engaged chiefly iu work that is current the year round—the care

of ponds and stock fish, &c.—devoting such time as could be spared from

this work to preparing for the operations of the ensuing season. The
hatching boxes, trays, tanks, &c.

?
were repaired or renewed, and coated

with asphaltic varnish. It was necessary also to refill with flannel trays

the transportation cases that had been emptied by the egg shipments

of the previous winter and spring.

The following table summarizes the receipts and shipments of eggs
and fish at both the stations in Michigan :

Summary of eggs and fish handled at the Michigan stations in the year 1886-'87.

Kind, offish.
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ami in Lake Michigan to the north shore fisheries at Thompson. The

points that had heretofore furnished more or less eggs, hut which were

not included in last fall's programme, are Monroe, Toussaint, and Ca-

tawba Island, Lake Erie ; Hammond's Bay, and some unimportant

fisheries of Thunder Bay, Lake Huron ; and Epoufette and Naubiu-

way, north shore of Lake Michigan. Penning operations were trans-

ferred from Monroe to Put-in-Bay. The only new territory worked was

at Detour and vicinity, on the north shore of Lake Huron.

Whitefish commenced spawning at the Lake Erie islands on Novem-

ber 7. The first eggs were taken on that date from the pound-net fish-

eries at North Bass, while the last eggs were taken from penned fish on

December 2. The pound and gill net fisheries of Lake Erie furnished

39,600,000 eggs, and the penned fish 4,000,000, all of which were received

at Northville in good condition. The weather as a whole was quite un-

favorable, a series of heavy blows occurring during the best of the

spawning season. On December 2, Put-in-Bay was entirely frozen over,

while outside large fields of ice bore down from the westward and dam-

aged or destroyed quite a large amount of twine, nearly one-third of

which was still in the lake.

The collection of spawn from the pound-net fisheries along the west

shore of Lake Huron, below Alpena, occurred between November 4 and

25, and these shore fisheries furnished 38,000,000 eggs, which were for-

warded to Alpena. At Detour the spawning commenced November 6,

and 16,800,000 eggs were taken here and sent to Alpena. The gill-net

tugs fishing out of Alpena furnished only 2,000,000 eggs, the first of

which were taken November 22. The total number of eggs placed in

the Alpena house was 56,800,000.

The spawning season at Thompson, north shore of Lake Michigan,

occurs nearly one month later than elsewhere. The run is quite heavy,

and usually begins from December 1 to 5 and ends December 15 to 20.

The grounds are several miles out, and steam-tugs and gill-nets are

employed. From December 5 to 13, Mr. Tulian, with a force of four

men, secured 29,000,000 eggs from the tugs fishing out of Thompson and

Manistique. The weather was very severe, the temperature frequently

being at or below zero; and it was therefore impossible to effect a high

percentage of impregnation, and nearly one-half of these eggs were

afterwards drawn from the hatching jars and thrown away. Mr. Tulian

brought the eggs to Northville in one lot of ten large cases, by steamer

from Manistique to Escanaba, thence by rail to Milwaukee, thence by
steamer to Ludington, thence by rail to Northville, arriving at night on

December 16. The eggs were transferred to hatching-jars the following

morning, filling one hundred and forty-five jars. The total receipts of

whitefish eggs at Northville, direct from the spawning grounds, were

72,600,000. The total collection of whitefish eggs at both stations was

129,400,000. On January 29, 21,000,000 were transferred from Alpena

to Northville, by car No. 2, iu charge of George H. H. Moore.
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The whitefish eggs were carried forward iu hatching-jars, as usual,

and no special features attended their development. On November 28

about 30,000 eggs were taken from two whitelish from the pond of three-

year-olds raised at the Northville Station, and a fair percentage of im-

pregnation was obtained. The incident is worthy of record only from

the fact that it is doubtless the first* and only instance of the taking of

eggs from whitefish hatched and reared wholly by artificial treatment.

Shipments of whitefish eggsfrom Northville Station, season o/1886-'87.

Date. Destination. Number.

1S86.

Dec. 1

29
1887.

Jau. 3
5

12
15
17

19
22
20
3
9

19

•J 'J

Feb.

Delivered to car No. 3, Wilmington, Del
Dr. E. G. Shortlidge, Wilmington, Del

William Buller, Erie, Pa
Charles R. Buckland, Sau Francisco, Cal., for New Zealand
William Buller, Erie, Pa
E. G. Blackford, "ew York, for London, England
Fred Mather, Cold Spring Harbor, N.Y
Central Station, Washington, D. C
E. G-. Blackford, New York, for Germany
Dr. R. O. Sweeny, Saint Paul, Minn
Central Station, Washington, D. C
Dr. R. O. Sweeny, Saint Paul, Minn
E. G. Blackford, New York City, for London, England
Dr. E. G. Shortlidge, Wilmington, Del

Total

100, 000

1, 000, 000

5,D00, 000

1, 500, 000

5, 000, 000

1, 500, 000

1, 001), 000

2, 500, 000

1, 000, 000

5, 000, 000

2, 500, 000

5, 000, 000

1, 000, 000
500, 000

32, 600, 000

Whitefish eggs began hatching at Northville on March 11, and the

last eggs were hatched on April 12. At Alpena the hatching season

commenced April 22 and closed May 8. The distribution from North-

ville was successfully made by car No. 2, in charge of George H. H.

Moore ; from Alpena, by steam-tugs and the regular lines of steamers.

The tables of distribution of whitefish fry during the spring of 1887 are

as follows

:

FROM NORTHVILLE STATION.

Date. Lake. Place near which deposited.
Number of
fry planted.

1887.

Mar. 2

Apr.

Lake Michigan
Lake Huron . .

.

Lake Michigan
do

Lake Erie
Lake Michigan
Lake Ontario . .

.

Lake Erie
do
do

Lake Michigan .

Total

Ludington, Mich
Bay City, Mich
Grand Haven, Mich
Ludington, Mich
Monroe, Mich
Michigan City, Iud
Oswego, N. Y
North Bass Island, Ohio.
Monroe, Mich
Sandusky, Ohio
Saint Joseph, Mich

3, 000, 000

3, 000, 000
3, 000, 000
3, 000, 000
3, 000, 000
3, 000, 000
3, 000, 000
3, 000, 000
3, 000, 000
3, 000, 000

3, 000, 000

33, 000, 000
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FROM ALPENA STATION.

Date.
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TWO YEAKS OLD.

THREE YEAKS OLD.

733

Date.
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uo instance was more thau 50 per cent., and in some cases only 5 per

cent., the average being about 30 per cent. A number of experiments

were made in currying- forward eggs of the same taking by two systems,

and the results in every iustance were greatly in favor of the gravel

treatment. Arrangements for handling a good portion of this fall's

crop of brook -trout eggs on gravel will be provided, and further com-

parative experiments of the two systems made.

A case of 20,000 rainbow-trout eggs arrived March 19 from Baird

station, Cal., in a very poor condition. They had evidently been

exposed to a high temperature in transit, as the ice was all gone and

the eggs mostly hatched. About 2,500 eggs were picked out and

placed in hatching boxes, where they soon hatched. The fry seemed

feeble, and a huge percentage of them died within a few weeks.

Shipments of rainbow-trout eggs were made as follows: March 21,

25,000 to the Michigan Fish Commission, Paris, Mich. ; and April 0,

25,000 to Eugene G. Blackford, Xew York city, for shipment to France.

The spawning record for the rainbow trout during the season is as

follows:

Date.

1887,

January 6
January 7

—

January 9 ...

January 12. ...

January 13. . .

.

January IV...
January 16. ...

January 17. ...

January 19

January 21 . ..

.

January 22
January 23
January 24.

January 25. . .

.

January 28. . ..

January 29 ...

January 30. . ..

February 1...

February 3...

February 4...

February ">...

February 6...
February 7...
February 9...

February 11...

February 12 ..

February 13. .

.

February 14. .

.

FV.bruai \ Lo

February 16...

February 17 . .

.

February 18...
February 111 .

.

February 20. ..

February 21...
February '_"2. ..

February 23...
February 24. .

.

February 26. .

.

February 27. .

.

February 28 .

.

March 1

March 2

March 3

March 4

Females. Eggs.

2,400
600
600

1,000
1, 000

1, 200

1,500
1, 200

2, 400

1, 300

2, 300

2, 700
600
400

1, 600
400

1,800
1,200

3, 600
550
700
000

600
600
150

900

2, .sou

6, 800
5, sun

2, 400

3, 000
700

500
2, ooo

2, 900
3. 000
i,. 900
1,600

900.

60

1,800
3.000
3,300
3,900

Date.

1887
March 5

March 6
March 7

March 8

March 9

.March 10

March 11

March 12

March 13

March 14
March 15

March 16
March 17

March 18

March 19

March 20
March 21

March 22
March 24

March 25
March 26
MarS 27

March 28
March 29
March 30
March 31

April 1

April 2

April 3

April 4

April 5

April 7

April 8

April 9
April 10

April 11

April 12
April 13

April 14

April 15

April 21

April 22

A pril 25

Total...

Females.

375

Eggs.

1,800
2, 500
4,800
5, 250
3,000
3, 900
4,300
7,000
5, 100

1, 200

2, 100
3,000
1,050
450

1,900
10, 900
6,700
2, 950
1,300

700
2,500
1,000

2, 500
750
550

3,950
5, 400
3, 400

3,600
2,400
1,700
700

1,800
600

1,000
1,400

300
1,200
1, 000

2, 200
i, 50o
200
150

196, 350
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BROWN TROUT AND SAIBLING.

735

A case containing 20,000 brown-trout eggs and 15,000 saibliug eggs

shipped from Cold Spring Harbor, N. Y., by Fred Mather, arrived at

Nortkville on March 17 in first-class condition. The saibling hatched

soon after, but the fry refused to eat, and most of them died of "blue

sac" and starvation. Shipments of brown-trout eggs were made as

follows: March 21, 2,500 to Michigan fish commission, Paris, Mich.;

and March 28, 5,000 to Wisconsin fish commission, Madison, Wis.

There was considerable loss before hatching, but nearly 9,000 fry were

hatched and retained at station.

Between November 18 aud December 21 a total of 9,400 eggs of brown
trout were taken from stock fish in the Northville ponds, but they

turned out quite poorly, and onl^ 1,500 fry were hatched. The spawn-

ing record is as follows:

Record of broicn-trout spawning, season of 1886.

Date.
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During the fiscal year a total of 11,297 trout, ranging- from eight

mouths to two years old—6,150 lake trout, 4,620 rainbow trout, and 527

brook trout—were distributed, as is shown by the following table:

Distribution of trout from December 1, 1886, to March 3, 1887.

Date.

Dec.

Mar.

Jan. 18

18

Feb.

Kind of fish.

Rainbow trout.
Brook trout
Lake trout

Rainbow trout.
Lake trout

Rainbow trout.
do

Lake trout

Rainbow trout.
Lake trout

Rainbow trout.
Lake trout

do

Age offish. Car \i.se d.

8 months No. 3.

2 years No. 3

.

!» months No. 3.

2 years i No. 2.
1 year No.2.

2 years ; No. 2.

l year '• No.2.
1 year No. 2.

"Rainbow trout 1 and 2 years
Brook trout 1 and 2 years

No. 2.

No. 2.

1 year
1 year

Rainbow trout • 1

Lake trout.
Brook trout .

Total

years
year — „.
year W.

and 2 years
year
year

No. 2

.

No. 2.

No. 2 .

No. 2 .

No.2..

No. 2..

No.2..

Number of
fish.

1,300

1,560
300

640
600
300

2.10

250

460
1,300

160
1,350
1,300

100

300

11, 297

* Delivered to Frank Elwell, Owosso, Mich.

NORTHVILLE, Mich., August 10, 1887



XIII -REPORT OF OPERATIONS AT THE U. S. SALMON AND
TROUT STATIONS ON THE M'CLOUD RIVER, CALIFORNIA,

FOR THE YEARS 1885-'87.

By Livingston Stone.

SALMON.

Matters in relation to salmon at this station remain in much the same

condition as at the close of my last report. The property was left in

charge of Mr. Eobert Radcliff; but, for various reasons, no active oper-

ations were carried on during these years.

TROUT.

The operations in trout breeding at this station during the past two

years developed no new items of special interest. The fishing in the

McCloud River for breeders was continued very much the same as in

previous years, and the station was conducted according to the same
methods as heretofore.

A few improvements were mado during the year, among which may
be mentioned the building of two or three new boats, and the construct-

ing of some ponds for growing the young trout, which ponds Mr. Loren

W. Green, the superintendent of the station, says are so carefully and

securely built that nothing can get iuto or out of them without his

knowledge.

The date of the beginning of the spawning season for the trout in

the ponds at this station has receded till now the first eggs are obtained

late in December,* the first for this season being 12,500 eggs which

were takes on December 26, 1885. Operations in taking eggs continued

from this date until May 10, 188G, when the spawning season closed for

that year. More than 220,000 eggs were obtained, as shown in Table

I, accompanying this report, which were distributed as shown in Table

III. In 1S8G-'S7 over 268,000 eggs were taken, of which 184,300 were

disposed of as per Table IV.

This total number of eggs taken in 1SS5-'8G was not so large as usual,

owing chiefly to two misfortunes that befell the trout during the year.

The first was another outbreak of the mysterious disease described in

* It nsed to begin in January,

[l] S. Mis. 90 -17 737
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my last report, and referred to more at length under the heading be-

low, which carried off a great many of the breeding trout; and the

second was a terrible rain-storm which visited the McCloud Eiver in

December, 1885, just before the trout began to spawn, and which forced

so much mud and sand into the ponds that many fish died from the

effects of earthy matter collecting in their gills. Specimens of trout

that died of the disease and of some that died of earthy matter in their

gills were sent to Prof. S. A. Forbes, of Illinois, for examination.

Some brief memoranda, which are given in Table YI from Mr. Green's

diary, contain information in regard to the weather, the trout fishing,

and other matters, from September 7, 1885, to December 31, 188G.

Table Y is also added, showing the temperatures of air and water at the

station between the same dates.

Disease affecting rainbow trout.—Mr. Green, superintendent

of the trout ponds at the McCloud Eiver station, described a disease

which affected the rainbow trout in the ponds and river at this station

during the fall of 1885, and caused the death of many breeding fish,

substantially as follows :
*

The fish all died in the same way, being apparently in perfect health

up to the time of their being taken with this disease, while none that

were taken ever recovered. By watching them closely, the first symp-

tom discovered is that the fish begin to grow dark colored, some of them

nearly black, and about the second day after this they refuse food and

seem inclined to keep very quiet, and remain most of the time resting

on their left sides at the bottom of the pond. This symptom differs

from any I have ever witnessed in trout before. I have seen a great

many fall sick and die, some from old age, others from bruises or fun-

gus or other causes, but they almost invariably rise near the surface,

and sometimes so near the top that their back fins will be out of water,

and as they grow weaker they keep falling off towards the back screens;

but such is not the case Avith any of these fish dying of this disease, as

they lie on the bottom all day long unless disturbed, while if disturbed

they swim off apparently all right. If taken from the water they seem

to shake or quiver, and will splash around quite lively for a moment.

They remain in this state from three to six days, breathing very natur-

ally. I have kept them seven days after this, always lying on their

sides and breathing faster each day. They seem to be in no pain, but

simply stupefied. I think they would live even longer than this if it

was not for the sediment that gathers in their gills from their being so

quiet in the water. Some of them seem to cramp and their bodies will

be crooked and it is almost impossible to straighten them. I have given

them earth, salt, and everything I could think of as remedies, but to no

avail. After they stop breathing it is eight or ten hours before they

begin to get stiff or look like dead fish, and I have opened them forty -

* For previous references to this disease see F. C. Report for 1885, p. 134, and F. C.

Bulletin for 1885, p. 472.
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five minutes after there was no sign of breathing and no feeling, and

still found the heart beating. The fish are all fat and nice to look at,

and I can find no trouble with eyes or gills or any other part, except

the stomach seems a little hard and drawn up, and a hard and con-

tracted yellow substance sometimes appears around the heart and

stomach.

The disease has been very severe in the McCloud River, and I feel

sure that it was introduced iuto the ponds by transferring fish to them
from the river. It seems to be a clearly contagious disease, as in one

pond, which received no fish from the river and where the water flows

directly to the pond from the flume without running over any other fish,

no trout have been affected.

The water in the river this autumn has been much lower thau I have
ever known before, and has been of a milky, muddy color all summer,
owing to the overflow from Ash Creek. The very hot weather melts

the snow on Mount Shasta, which has been reduced much more than

usual this summer and fall, some of which empties through this creek,

and when very high the creek overflows its banks and carries quantities

of ashes into the McCloud Eiver.

The large trout suffered from this disease much more than the small

ones. It was thought that the changed weather and heavy rains late

in the fall would stop the progress of the disease, but it did not seem
to do so. The temperature of the water while the fish were dying was
about 58 or GO degrees Fahrenheit.

Some specimens of these diseased trout were sent to Prof. S. A. Forbes,

of Champaign, 111., with the result of his making a careful examination
and reporting as follows

:

In these six specimens the kidneys were evidently the principal seat

of disorder, the spleen being also considerably affected, and the liver

much less so* The muscular tissue of the heart was involved in the

single specimen that I examined in that particular.

The kidneys were as black as coal and as soft as mush, a condition

explained by microscopic sections, which show the urinary tubules

little altered, with their epithelial lining intact, but all the other tissues

(the connective tissue, capillaries, &c.) almost wholly replaced by a
mere pulp of pigmented corpuscles, black pigment granules, and mi-

crococci, in which lie imbedded vast numbers of spherical corpuscles

each containing an embryo parasite. These encysted parasites are so

numerous that the kidney pulp is seen to be everywhere thickly

speckled with them.

The spleen is much pigmented, like the kidneys, but less so, and
the liver still less than the spleen, the pigment cells being much the
most abundant about the blood-vessels, and often blocking the cap-

illaries, especially in the liver, and causing the degeneration of large

tracts of the gland substance. A similar disorganization of the liver

cells frequently appears at a distance from arteries or veins. The
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spleen and liver are free from parasites. On the other hand, my sec-

tions of the heart show great numbers of the kidney parasites all through

the walls of that organ. I counted thirty-three in a single thin section.

A hasty examination of the muscular tissue of the back showed none,

and the brain does not contain them.

As matters are, I cannot doubt that these kidney parasites caused

the death of these fish. In my previous and first examination of these

fish I was misled by the fact that the first specimens from which sections

were obtained coutained relatively few of these parasites, while the

general appearance of the organs in other respects was closely like that

of the diseased herring from Lake Mendota.

Of course, no practical conclusion can be drawn from this until we
know what these parasites are and where they came from, or in what
other host they continue their development ; and for this a general

study of the subject on the spot would be necessary.

Charlestown, N. H., April 30, 1887.

Table I. -Record of trout eggs taken at McCloud River Station during the season of
1885-'86.

Date.

1885.

December 20. .

.

.1886.

January 4
January 13

January 18
January 23
January 21
February 1

February 9
February 14

Females. Eggs.

12, 500

200
000
100
300
inn

150
050
UK)

Date.

March 6—
March 16...

April 3

April 5.

April 12....

April 20....
April 27....

May 5
May 10

Total

Females. Eggs.

20, 200
11,500
10, 050
20, 150
5,025

10, 000
10, 000

13, 000
8,000

221, 425

Table II.- -Record of trout eggs taken at McCloud River Station during the season of
1886-'87.

Date.

1880.

December 26.

.

1887.

January 4

January 12
January 14

January 26
January 27. ...

January 31....
February 3 . .

.

February 12...

February 15...

Females. Eggs.

500
200
000
000
200
000
300
000
000

Date.

February 17
February 23
February 25
March 3

March 9

March 20...
March 29...
April 5

Aprils
April 11*...

Total

.

Females. Eggs.

28, 000

10, 000
10, 000
20, 500
5,200

20, 000
12, 000

10, 000
24, 000
2,000

268, 400

At, this date there are 53 more fish which are expected to spawn.
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Table III.—Disposition of trout eggsfrom McCloud River Station during the season of 1886.

Date.

1886.

Jan. 12
21
29
3
9

in

17

25
2

23
31

Apr. I".

18
27

Feb.

Mar.

Disposition.

Central Station, Washington, D. U
do

Lost by high and niuddv water...
E. B. Hodge Plymouth, 'N. H
H. M. Garlichs, Saint Joseph, Mo.
Hatched for trout ponds
H. M. Garlichs, Saint Joseph, Mo .

H. A. Cutting, Plymouth, N. H ...

B. E. B. Kennedy, Omaha, Nebr...
Otto Gramm, Laramie City, Wyo.
A. W. Aldrich, Anamosa, Iowa
Lost by high and muddy water ...

H. M. Garlichs, Saint Joseph, Mo.
Hatched for river

Total

Number of
eggs.

12, 00C

12, 00C

20, 00C

12, 000
15, 00C

10, ooc

10, 000

10, 000

10, 000
20, 000

io, ooo

10, 000
20, 000
5,000

176, 000

Table IV.

—

Disposition of trout eggsfrom McCloud River Station during the season of 1S87.

Date. Disposition.
Number of

eggs.

1887.

Jan. 14

19
29

Feb. 12
17

Mar. 9

19
24

Apr. (i

8

11

Central Station, Washington, D. C
E.D.Carlton, Spirit Lake, Iowa
B. E. B. Kennedy, Omaha, Nehr
l; l >. Sweeny, Saint Paul, Minn
H. M. Garlichs, Saint Joseph, Mo
F.N.Clark, Northville, Mich
Central Station, Washington, D. C
H. Kroeck, Denver, Colo
Central Station, Washington, D.C
Hatched and planted in McCloud River

do

Total sent
Lost from various causes

Total ear gs taken

5,000
20, 000
10, 000

25, 000

20, 000
20, 000
20, 000

5,000
20, 000

17, 000
22, 300

184, 300

84, 100

208, 400

Table V.— Temperatures of air and water at noon at McCloud River Station from Septem-
ber 7, 1885, to December 31, 1886.
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Table V.

—

Temperatures of air and water at noon at McCloud River Station, etc.—Cont'd.
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Table VI.

—

Memoranda relating to the wcatlier, etc., at MeCloud River Station from
September 7, 1SS5, to December 31, 1886.

Date. Condition of weather, etc.

Weather clear and moderate; caught
5 small trout; trout biting very
poorly.

Weather clear ; water in river quite
muddy; caught 7 small and 1 large
trout.

Weather very nice ; 4 small trout.
Clear and nice ; 6 small trout.

Weather same as usiial ; no trout.
Clear and warm ; no trout.
Clear and nice ; 1 small trout.
Wi at her very nice; no trout.
Two very large trout and 2 small ones.
Three large trout and 7 small ones.
Weather nice ; 1 large and 5 small trout.

Weather nice ; 1 large and 15 small tiout.

Cool; 2 small trout, bait very scarce;
very few salmon in river.

No trout; have sent to Sacramento for
salmon eggs for trout bait.

Weather very nice ; 7 trout.

Weather nice, but rather warm ; 1 large
tiout: some trout in river looking
dull aud sick.

Weather very nice ; 2 large trout.

Raining quite hard.
Weather very nice; no moro rain; no

trout.

Two large trout, 9 small ones.
Weather nice, but warm ; 4 small trout.
Weather nice; 5 small trout, lound 4

dead trout in river.

No trout ; several trout in river lying
on their sides, but not dead.

Two large aud 2 small trout ; trout dying
quite fast in river.

No trout; trout still dying in river.

Caught 3 small trout ; 3 dead trout in
river.

Weather nice ; no trout.
No trout; more dead trout in river.

No trout; trout in ponds acting very
strangely.

Weather very nice; 2 largo trout and 4
small ones; some in ponds refusing
food ; some lying on their sides.

Five large aud 10 small trout ; some in
ponds still refusing food.

Two large and 2 small trout.
Weather cool ; 2 large and G small trout

;

3 that were lying on their sides are
dead ; a disease never known before •

seemingly nice, bright fish.

Weather nice : caught 4 large trout.
Two large and 5 small trout.

Six large trout; more trout in ponds
lying on their sides and refusing to eat.

Fifteen large trout ; 5 trout dead in
ponds.

Two large and 5 small trout.
Have no bait; sent after some salmon
eggs, but got none.

Weather nice ; no trout.
No trout; some more trout in ponds
lying on their sides, but not dead.

Trout still lying on their sides.

Quito windy; 9 large and 3 small trout.
Clear; 7 large and one small trout; fish

in ponds looking quite sickly.
Seven large trout ; 10 large' trout in
ponds died today; all look very fat

and healthy.
Clear: 7 large and one small trout.
No trout; those in ponds still looking

badly.
No trout; trout in ponds refusing food.
No trout; they bite very badly ; 3 dead
trout in ponds; all look fat; no known
cause for the disease.

1S83.

Oct. 2G
Oct. 27

Oct. 28
Oct. 29

Oct, 30
Oct, 31
Nov. 1

Nov. 2
Nov. 3

Nov. 4

Nov. 5
Nov. G
Nov. 7

Nov. 8

Nov. 9
Nov. 10
Nov. 11
Nov. 12

Nov. 13

Nov. 14

Nov. 15
Nov. 16

Nov. 17

Nov. 18
Nov. 19
Nov. 20

Nov. 21
Nov. 22

Nov. 23

Nov. 24

Nov. 2.3

Nov. 2G

Nov. 27

Nov. 28

Nov. 29

Nov. 30

Dec. 1

Condition of weather, etc.

Dec.
Dec.
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Taisle VI.

—

Memoranda relating to weather, etc.—Continued.

Date.
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Table VI.

—

Memoranda relating to the weather, etc.—Continued.

Date.





XIV -REPORT ON THE PROPAGATION OF PENOBSCOT SALMON
IN 1886-'87.

By Charles G. Atkixs.

The number of salmon purchased for breeding purposes at the Pe-

nobscot Station in 1S86 was limited to 205, which were received between

May 29 and June 8. By collecting them thus early it was hoped that

we might avoid in great measure the losses that annually decimate the

stock of salmon during the transfer from the weirs to the inclosure,

and also while coufined during the summer months in Dead Brook.

These hopes were only partially realized. There were, to be sure, no

deaths in transit, but out of the 205 placed in the inclosure only 147 (or

72 per cent.) were recaptured in the fall. This is a less favorable result

than in 1885, when the collection of salmon was continued till June 20,

and when 72 per ceut. of the whole number purchased and 82 per cent,

of those actually placed in the inclosure were saved and made service-

able in the fall. The deaths in the inclosure occurredfor the most part,

as usual, soon after the salmon were inclosed, and thus before the height

of the summer's drouth or heat. Of 48 whose remains were found 33

were discovered in June, 9 in July, and G in August, the last G bearing

evidence of having been dead from ten to twenty days.

This was a year of large salmon in the Peuobscot. The average of

the estimates of the entire stock collected was 1G.47 pounds. At the

spawning season those remaining on hand were found to average 14.47

pounds in weight and 34 inches in length, including all the males and

gravid females.

The spawn was taken at the usual date, and the 101 females recov-

ered yielded a total of 1,158,77G eggs, an average of 11,473 each.

The development of the embryos up to the shipping point was at-

tended with a loss of 59,776, or 5.2 per cent. The loss from non-impreg-

nation was estimated at 21,035, or 1.8 per cent. Among the rejected

eggs was an entire lot of very small and evidently worthless eggs which

were thrown out in a mass soon after placing them in the hatchery.

Leaving these out of the account, the total loss appears to have been

but 3.9 per cent., a very satisfactory result.

The net stock of eggs available for division among the subscribers

to the fund was 1,099,000, of which there were awarded to the State of

[1] 747
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Massachusetts 320,000, and to the U. S. Commission of Fisheries 770,000.

Out of the latter, 25,000 were reserved for experiments in rearing and
feeding at the Bucksport Station, but were subsequently liberated

(June 13) in Craig's Pond. The remainder were distributed as per fol-

lowing schedule

:

Table T.

—

Statement of shipments of salmon eggs from the Fcnobscot Station in 1887,
from the stock collected in 18S6.

Date.
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TABLE III.

—

Observations on temperature of Dead Brook (at the salmon inclosures), 188G.

[Note.—These observations were taken between 5 and 6 a. in.]

Day of
mouth.





XV -REPORT ON THE PROPAGATION OF SCHOODIC SALMON AT
GRAND LAKE STREAM, MAINE, IN 1886-'87.

By Chas. G. Atkins.

The management of the Schoodic Station for this year was placed in

the hands of the assistant superintendent, Mr. W. O. Buck, of Bucks-

port, whose chief helper was the experienced foreman, Mr. William H.
Munson, of Princeton, who has served the station in that cipacity since

its organization, and to whose skill and fidelity the success of the work
has been largely due.

Mr. Munson began work the first of September and placed the barrier-

nets across the outlet of Grand Lake on the 15th of that month. The
pounds were built at the usual date, and made ready for the capture of

fish on the 28th of October. The run of fish was rather small, not quite

equal to that of 1885. Of the 752 taken in all, 505, or G7 per cent., were

females, aud 247, or 33 per cent., males. The fish proved of satisfactory

size and fecundity, the females yielding an average of 1,935 eggs each,

a higher rate than ever before observed, except in 1881, when the yield

was 2,319 eggs per fish.

The fishing and spawn-taking was accomplished under the disadvan-

tage of very low water and a current too sluggish to attract the fish into

the inclosures so freely as desirable, and a larger number than usual

spawned on the shallows above our nets. But for extra exertions to

capture the recusants, by stretching additional nets, the loss from this

cause would have been very serious.

In 1885, at the close of the work of spawn-taking, the greater num-
ber of the salmon in hand were marked by cutting out a V-shaped piece

from the outer margin of the anal fin. This year all the salmon that

were handled were closely scrutinized for these marks, and 56 of them (5

males and 51 females) were found to bear what appeared to be the mark
sought for. In each of these cases there was a distinct, well-defined

triangular transparent spot in the requisite position. It appeared as

though the rays and integuments had been reproduced so as to com-

pletely fill out the outline of the fin, but that the new growth had as

yet assumed no color. So distinct were these marks that both Mr.

Buck and Mr. Munson were fully convinced that they were the marks
of 1885. Such a result was unexpected and great interest will attach

[1] 751
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to a repetition of the experiment. These 56 marked fish average in

weight 3.4 pounds, and in length 20.5 inches, in both points less than
the general average of 1885. For a more exact experiment Mr. Buck
has devised a system of marks consisting of holes to be punched through

the fins, by which numerals can be indicated and individual fishes identi.

lied on their return, and these marks were applied to a large part of the

fishes handled in 188G.

The eggs obtained numbered in all 942,500. They were all placed for

development in the cold water of the river house, aud there remained

till the mouth of February, when they were removed to the cove house,

preparatory to division and shipment, which was accomplished in March.

The losses from lack of impregnation and other causes reduced the eggs

available for division to 855,500. The legal reserve took from these

214,000, and the remaining 641,500 were divided among the subscribers

to the fund as follows: Massachusetts, 132,000; New Hampshire,

132,000 ; United States, 377,500.

The eggs for shipment were packed as usual in Sphagnum moss, aud

transferred by express, over the usual route, including a ride of 30 miles

in the open air, and all reached their destination safely.

The 214,000 eggs reserved for Grand Lake were hatched and planted

with the very small loss of 1,044 eggs and fry. A lot of 104,000 sea-

salmon eggs were sent over from Bucksport by the Maine Commissiou-

ers and hatched at the Schoodic Station to be planted in waters trib-

utary to the St. Croix* They were likewise successfully hatched with

a loss of but 255 eggs and fry, and were planted in Junior Stream and

Upper "Dobsey" Stream June 15, 17, and 20, 18S7.

The following tabular statements will be fouud to give additional de-

tails of interest

:

Table I.

—

Fishing record at Grand Lake Stream, Maine, 1886.

[Each day of 24 hours, ending at 7 a. m.]

Date.
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Table I.—Finking record at Grand Lake Stream, Maine, lb80—Continued.

Date.

1880.

Nov. 5- 6

Nov. 6- 7

Nov. 7- 8

Nov. 8- 9

Nov. 9-10

Nov. 10-11
Nov. 11-12

Nov. 12-13

Nov. 13-14

Nov. 14-15

Nov. 15-16

Nov. 16-17
Nov. 17-18

Day weather.

Calm, cloudy morning, white
frost ; cloudy all day.

Cloudy, high wind from SE.
;

heavy rain a. m., clearing
p. m.

Fine morning, overcast, noon
clearing.

Chilly, overcast, moderating
wind.

Cloudy, calm

Night weather.

Light E. wind, misty, clearing.
Light W. wind, becoming
northerly ; fair.

Snow about 7 a. m., wind NE.;
rain p. m.

Snow and rain. NE. wind, be-
coming NW. ; noon snow-
squalls.

Wind NW., growing more
cloudy.

High NW. wind; fair; wind
moderating at night.

Calm, overcast
Rain, E. wind, becoming south-

erly.

Wind rising SE. j heavy show-
ers

; gale from SE.
Beautiful evening; moderate
W. wind.

Clear, W. wind ; becoming
overcast.

Clear, becoming cloudy ; wind
veering to E.

Calm, cloudy, damp; a little

rain.

Calm, clearing
Fair ; becoming cloudy ; light
E. and NE. wind rising.

Baio, NE. wind iirst part,
cloudy latter.

Colder, with snow-squalls

;

less cloudy.

NW. gale, moderating toward
morning.

Calm, cloudy

Height
of

Grand
Lake.

Ft. In,

Temperature,
7 a. m.

Air. Water.

Snow, followed by icy rain

46

51

15

43

43

44
44

42

42

40

37

37
37

Date.

1886.

Oct. 28-29 .

Oct. 20-30

Oct, 30-31

Oct.31-Nov. 1.

Nov. 1- 2

Nov. 2- 3
Nov. 3- 4
Nov. 4- 5

Nov. 5- C

Nov. 6- 7

Nov. 7- 8

Nov. 8- 9

Nov. 9-10
Nov. 10-11
Nov. 31-12

Nov. 12-13
Nov. 13-14
Nov. 14-15
Nov. 15-16
Nov. 16-17
Nov. 17-18

Adult Schoodic salmon.

Daily catch.

52
62
38
76

106

61

94

Daily summary.

112

132
149
171

204

223
232

235
238
239

240
243
245
245
247
247

48

74
116
137
188

273

325

400
418

428
444
460

487
489
499
503
503
505

186
248
2S6
302

468

529

623
650

603
082
705

727
732
744
748
750
752

Itemarks.

2 p.

3 p.

1 p.

2 p.

lp.

lp.

1 p.

2 suckers, 2 small salmon, lot of chubs
;

3 gates open.
3 parr, lot of suckers and chubs: 5 gates
open at night.

2 suckers, 1 sea-salmon, 2 parr; 3 gates
open.

3 gates open.
Do.

1 togue, 2 whitefish ; 3 gates open.
1 togue, 4 pickerel, meshed ; 3 gates
open.

1 togue, 5 pickerel, meshed, 2 whitefish;
3 gates open.

6 pickerel, meshed, 1 sucker, 4 togue; 3

gates open.
1 pickerel, meshed; 3 gates open.
:; brook-trout, 3 suckers, 2 brook-trout,

1 pickerel, meshed ; 3 gates open.

4 pickerel, meshed, 4 suckers, 1 white-
fish in ti ap.

1 pickerel.
1 whitefish.
1 parr.
1 brook-trout.

S. Mis. 90- 48
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Table II.

—

Record of spawnin-) operations, Grand Lake stream, ls-V..



[5] PROPAGATION OF SCHOODIC SALMON. 755

Observations on temperature, etc., at Grand Lake Stream, Maine, from September VS. I860
to June 29, 1887.

*
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Observations on temperature, etc., at Grand Lake Stream, Maine, etc.—Coutiuued.



[7] PROPAGATION OF SCHOODIC SALMON. 161

Observations on temperature, etc., at Grand Lake Stream, Maine, etc.—Continued.
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Observations on temperature, etc., at Grand Lake Stream, Maine, etc.—Continued.
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Observations on temperature, etc., at Grand Lake Stream, Maine, etc.—Continued.





XVI -REPORT OF OPERATIONS AT BATTERY STATION, HAVRE
DE GRACE, MD., FOR THE YEAR ENDING DECEMBER 31, 188G.

By W. de C. Eavenel.

This year was ushered in at Battery Station by a continuance of work
on the breakwater at west end of carp pond. This was interrupted early

in January by bad weather and ice, so that but 12 feet were added to

the work of December, making 92 feet to the end of January. One
hundred and fifty tons of ice were cut and stored in this mouth; 20

iron cots were finished, which completed the 30 originally intended.

The boilers and engines of the lauuches were thoroughly overhauled,

as also the pumps. One of the station carpenters assisted in work on

steamer Halcyon for fifteen days during January. On the 30th, at 9.30

p. m., 200 feet of the crib at the outer end of the wharf were carried

away to low-water mark by ice and overthrown into the carp pond.

The damage is estimated at $1,000. On 31st, the entire force was at

work cutting ice to move pile driver to a place of safety. The presence

of ice made it necessary to use sledge-boats in trips to Havre de Grace

for mail, provisions, etc.

Avery small portion of February was suitable for outdoor operations,

it being generally too cold. But very little work was done to the new
breakwater; the piles pushed oft* the main wharf by ice were recovered,

and such timbers from the broken wharf as could be got at and wedged
apart were saved. The general and routine work was carried on ; repairs

to launches were made in the way of stanchions, fenders, scraping, and

sand-papering. The barge kite hen and mess-room were given two coats

of paint inside, and tinware used in hatching operations was painted

outside.

Ice covered the head of the bay all the first portion of February. A
heavy movement of ice occurred on 13th at 4 p. m., lasting thirty min-

utes, crushing about 20 feet of the sheet-pile dike erected during the

winter. At midnight, same date, a movement lasting ten minutes

crushed about 25 feet of the southern end of the same work. The
damage by ice this month is about $180. The ice piled 15 feet above
wharves on north side of island.

During the early part of March, work on the machinery, etc., of the

launches was pushed to completion, and, as soon as the weather per-

mitted, all of the boats, scows, etc., belonging to the station were over-

[1] 7CI
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hauled, painted, aud launched. Six new fiat-bottom row-boats were
purchased, making the number of this class available 20. Two new
round-bottom gilling skiffs, 21 feet long, with masts, oars, and anchors,

were also purchased for use in the shad work. Two gilling nets of 100

fathoms each were added to the outfit, and the seine was hung and
tarred. The seine haul was well dragged and cleared of snags and
stumps, and all necessary work for putting the station in order for the

hatching operations was done.

The shad season opened on April 18 and closed June 10, during which
time the station collected G0,76(>,000 shad eggs and 000,000 eggs of the

rockfish. A full report of these operations has been submitted by Mr.
L. R. Grabill, the superintendent of the station at that time.*

At the conclusion of the shad work the temporary force was dis-

charged, the equipment dismantled and stored, and the seine cut out.

A drive-well was started on the island, with the view of obtaining an
artesian water supply. The well was carried to a depth of 150 feet by
July 1. The Assistant Commissioner obtained authority from the U.
S. Geological Survey to have a geologist examine this well, and Mr. W*
J. McGee proceeded to Battery Station during the first half of July.

His report, however, was adverse, and the well was abandoned.
In the middle of July, Mr. Grabill left the station temporarily to as-

sume charge of some dredging operations to be conducted at Saint

Jerome Station. This work occupied him until August 5, when the

dredging-machine, which had been borrowed from the Xavy Depart-
ment, was brought to this station in tow of the steamer Fish Hawk.
The report of the work accomplished will be embodied in the annual
report of Mr. W. de C. Ravenel, superintendent of St. Jerome Station.

In the mean time, the routine work of the station was carried on under
the supervision of Mr. William P. Sauerhoff, and the roof of hatching-

house was painted aud work was done to pumps, etc. The launch Blue
Wing arrived at the station on August 10, and was at once dismantled
and the machinery removed for overhauling, and the launch towed to

Havre de Grace to be hauled out for repairs to hull and condenser. She
was returned to Battery Station ou August 21 and hauled out.

On Mr. Grabill's return with the dredging-machine, he proceeded to

cut a channel from the main channel to pool gates, and completed this

between the 9th and 14th of August; the cut was 20 feet wide with a
depth of 8^ feet at low water, mean. The remaining work in this line

was completed by August 21, and Colonel Abert, deciding to postpone
further dredging at Saint Jerome, the proposed return to that point was
given up. Mr. Spencer agreeing to make certain concessions as to the

use of his railway at Havre de Grace if permitted to do one day's dredg-

ing with the mud,-machine, the dredge was towed to that point on the

23d, the work he desired performed, and then the machine returned to

the station. The well-driving equipment was transferred to the steamer

* Sec F. C. Bulletin for 1886, p. 361.
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Fish Hawk, and on the 151st transported to Saint Jerome Station, to

be used there in securing an artesian water supply. On the 24th of

August the dredge force was discharged, the machine laid up, and Mr.

L. R. Grabill left the service of the Fish Commission to return to the

U. S. Engineer service under Col. S. T. Abert. The station wTas then

transferred to the charge of Mr. William P. Sauerhoff.

After Mr. Sauerhoff assumed charge of the station, and up to the

latter part of September, the small force under him was engaged in

routine work of painting Hat-boats and deck of Blue Wing and interior

of launches, and in repairs to pile-driver, gill-boat sails, pumping out

dredge and pile-driver, work on pile-driver, engines, etc. The well-

driving equipment sent to Saint Jerome by the Fish Hawk was re-

turned to this station on September G. September 22 Maj. N. II. Hut-

ton visited the station to obtain information as to the depth of water

around the island, etc. His visit was followed by those §>f Captain

McCullough and Mr. Glenn in reference to the engineer work provided

for by act of Congress.

Mr. McGee arrived at station on 21st, and on 22d and 23d used launch

in his investigations as to the geology of the surrounding country.

Towards the latter part of October the United States engineer force be-

gan to arrive at the station and soon had preparations for their work
completed. The operations were commenced October 27 and continued

until December 23, when work was suspended on account of ice. The
work of extending the hatching-house was commenced in the first part

of November, and was vigorously pushed during the following weeks.

The foundation fop the new storehouse was started, and the men from

the Fish Hawk, which had arrived on the 4th of November, and from

the Halcyon, assisted the station force in these operations. The Assist-

ant Commissioner frequently visited the station to supervise the work.

On November 20, Mr. W. de C. Ravenel, superintendent of Saint

Jerome Station, was transferred to the charge of this station and took

the work in hand. During the latter part of November and through

the month of December the work on the hatching-house was carried

forward with all energy. The force was increased by details from the

Fish Hawk and Halcyon. In the machinery department, all pumps and
machinery were overhauled, as wTere launches, small boats, etc.

Havre de Grace, Md., September 9, 1887.





XVII.—REPORT OF OPERATIONS AT SAINT JEROME OYSTER-
BREEDING STATION FOR THE YEAR 1886.

By W. de C. Eavenel.

During the greater parts of the mouths January, February, and
March the channel to station and the upper part of the creek was
frozen over, stopping all oystering and coiumunicatiou by water.

Records of the temperature and density of water in the ponds and bay
were kept during that time when practicable.

It having been decided to continue the experiments in artificial prop-

agation by means of artificially-impreguated spawn on a much larger

scale than before aud without confining it to ponds iu which the water

was filtered, aud also to give Prof. John A. Ryder's system of spat col-

lection a fair trial, 300 bushels of oysters were purchased in April aud
bedded in lower pond for the artificial propagation, and 75 bushels were

put iu pond 5 to furnish spawn for the Ryder experiment, the flume

used to connect pond and chauuel haviug been taken out.

I was ordered to Battery Station on April 21 to assist iu the shad-

hatchiug operations aud returned to Saint Jerome on May 20. During
the month of June a zigzag canal 270 feet in length, 4 feet deep,

aud 3J feet wide, conuectiug pond 5 and main chauuel, was dug,

sheathed up, and baskets made, wmich, soon after the 1st of Jul}', were
filled with clean shells and placed iu canal.

The bank around the lower pond was wattled from the south end of

piles to wharf ou Deep Point; piles were driven around the mouth of

terracotta pipe connecting bay and pond 4 and inclosed with wire

netting to keep out sea- weed aud trash. A large quantity of sea-weed
having settled at wharf, the men were employed two days removing a
part of it; the Halcyon arriving on 30th with the Assistant Commis-
siouer, finished this work by means of her propeller.

The laborers employed in digging canal, handling baskets, and other

general work were hired from the immediate vicinity at $1.50 per day.

On June 23 ripe oysters were found in sufficient numbers to com-
mence spawning regularly. The force, consisting of four men, was em-
ployed daily during the season in collecting ripe oysters, distributiug

the artificially-fertilized spawn in ponds 1, 2, 3, 4, and 5, and at other
poiuts, and puttiug out collectors of slate and tile, coated with mortar,

Ll] 765
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placed iii frames of various designs, so as to be in horizontal and up-

right positions. Wire trays, covered with oysters and slate, resting ou
trestles about 8 inches high, were used in the ponds where artificially-fer-

tilized spawn was distributed. In addition to these, plastering laths

and si i ingles nailed to strips were made use of in the ponds and sur-

rounding waters, fixed so that where some floated on the surface, others

rested on the bottom or were anchored midway. Shells were also

used as formerly, strung on galvanized wire.

The Steamer Fish Hawk arrived July 11 with dredge and two scows.

Leaving them she proceeded to Battery Station, returning on the lGth

with two launches and a large force of men to work the dredge and
sink an artesian well under the direction of Mr. Grabill, superintendent

Battery Station, who, immediately upon his arrival, commenced sink-

ing the well at the north east corner of wharf. After several attempts

to get water near the surface, the pipe was driven down about 80 feet

and then abaudoned, in consequence of the pumps being out of order.

The dredge commenced work in front of wharf to dig out a basin 150

feet wide by 9 feet deep, and to continue deepening the channel leading

to station. Very little progress was made, owing to the poor condition

of machinery, the difficulty of getting fresh water, and the hardness of

the soil. On the 24th the dipper-pole broke and was not replaced until

the 28th, when work was resumed.

The Assistant Commissioner arrived on steamer Halcyon on 30th in-

stant to inspect the general work of station.

During this month all the shells in the baskets were washed, as much
sediment had collected on them ; very few young oysters were found at

that time on them.

In August spawning was pushed with energy, new collectors being

nut out daily until the 21th, when these operations ceased. The first

appearance of spat was in pond 2 on July 29, when oysters one-eighth

of an inch in diameter were found. Mr. Grabill left for Battery Station

August 3, sending the dredge, scows, and a launch by the Fish Ha irk

to same poiut; leaving Launch No. 55 and crew to assist in spawning
at this station.

On August 18 Machinist Glennan and a carpenter reported for duty

with a pump borrowed from the Fort Washington Station and work
was resumed on the well. After several ineffectual attempts to drive

the pipe deeper it was given up and a new one commenced, which had
been sank to a depth of 91 feet when Passed Assistant Engineer Beeves

arrived on Fish Hawk with a large force of men to take charge. The
work was now pushed night and day until, on the 20th, when a depth

of 303 feet had been obtained, the pipe wrung off 23 feet below the sur-

face. It was then abandoned and the Fish Hawk left for Wood's LToll,

Mass., taking with her the carpenters, the greater part of the engineer

force, and the well-driving equipment. The rest of the men, except

Coxswain Jones, were sent to Battery Station on the 31st.
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During 'the mouths of September and October all collectors put out

were taken up and overhauled. The set of spat was exceedingly poor

on collectors from channel and lower pouds, though 183 oysters were

found on one slate collector from Wrightsou's Bar. About 500 were

found on collectors in ponds 1, 2, 3, and 4. All those with spat were

placed in ponds 1 and 2 on wire trays, resting on bottom.

On September 13, finding the oysters in pond 5 dying in great num-

bers from the effect of sand, I had them all taken up and put in lower

pond. Upon thoroughly overhauling the baskets of shells and finding

about 40 oysters to the basket, the shells were scattered in the chauuel

and pond west of cottage.

Having observed a very heavy set of spat in parts of the outer creek,

at the suggestion of the Assistant Commissioner, a careful examination

of this, with Point Lookout and Smith's Creeks, was instituted. In the

former the set of spat was phenomenally large for about one-half mile

up both branches, while in the others the set was quite poor, though

oysters were plentiful. It would therefore appear that Saint Jerome

Creek had been advantageously affected by the large quantity of arti-

ficially-fertilized spawn distributed by the station.

The Fish Hawk arrived here on 3d of November, left well-tower and
equipment, aud taking Coxswain Jones and Launch 55, proceeded to

Battery Station. The Herreshoff pump borrowed from the carp pond
in Washington was returned November 8.

November 14 the Halcyon arrived with the Assistant Commissioner,

who, after inspecting the station, instructed that- it be closed and put

in charge of a watchman and the superintendent report to Battery Sta-

tion. All collectors with oysters attached were left in ponds 1, 2, and
3'; about 350 oysters obtained from collectors placed in outer creek

were put into three caissons and placed in pond 3. The station.was
turned over to the watchman, S. B. Wrightson, on 20th of November.
Appended is a table of weather variations and density aud tempera-

ture, etc., of water at Saint Jerome Station.

Havre de Grace, October 28, 1887.
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XVIII.—REPORT ON THE ARTIFICIAL PROPAGATION OF THE
CODFISH AT WOOD'S HOLL, MASS., FOR THE SEASON OF
1885-'86.

By James Carswell.

Having received instructions on the 1st of December to proceed to

Wood's Holl, Mass.. and report to Capt. FI. C. Chester to assist in cod-

fish hatching, I left Washington December 2 for that place, taking

with ine all the necessary apparatus.

On my arrival at Wood's Holl Captain Chester was engaged in car-

rying on a series of experiments for the hatching of codfish eggs, and

after conference with him I learned that his idea was that in order to

secure success the eggs must have motion, and that all the apparatus he

had tried previous to that time, and was still using, was constructed un-

der this impression. He had several boxes fitted up with jets of water

let in, one so as to merely move the eggs, the others varying in velocity

from 1 to 4 miles an hour ; but all of these arrangements resulted in

failure. I had been sent on with apparatus constructed by Colonel Mc-

Donald, designed for using the tidal motion, but Captain Chester ap-

peared to be thoroughly convinced that motion was the thing. There

was also at the station an arrangement of barrels put up by direction

of Major Ferguson which failed, and the only success which had been

attained up to this time was by a series of cones, which Captain Ches-

ter called the "Tanner arrangement." In this a very small percentage

was hatched out ; but it had the effect of changing our minds in regard

to the necessary motion, as the eggs worked very slowly with a tidal

motion.

On the 4th I fitted up two tubs aud glass aquaria with side and cen-

ter jets, siphon bag in center, and water escaping at the bottom. On
the 5th I procured 400,000 eggs and placed an equal number in each
of the two apparatus. I was very much pleased with the motion,

which was just enough to force the eggs slowly to the bottom, diffusing

them well through the water, and then rising toward the surface.

Having had no previous experience, I thought by what I had learned
from Captain Chester and by examining his apparatus that I had com-
bined all the necessary conditions to secure success. The eggs looked
all right and seemed to be doing very well, although a great many ad-
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hered to the siphon cloth. This, however, was easily remedied by giving

the siphon bag a slight shake hourly.

On the morning of the 7th I found a great many dijad eggs in both

apparatus, and the following day all were dead in the aquarium. I at-

tributed the mortality to the fact of this adhesion to the siphon cloth

and to the sediment in the water.

On the 9th Colonel McDonald arrived at the station, aud after talk-

ing the matter over we concluded that there was too much motion. I

put 100,000 more eggs into the aquarium, using as little motion as pos-

sible, and entirely filtered the water. The eggs in the tub were still

doing well, although under exactly similar circumstances as those in

the aquarium, so I thought the advantage of the former over the latter

was due to the larger area. I then started a large tub, fitted up in the

same manner as before, with a fresh lot of eggs and a moderate circular

motion. They all did well until the 13th, when I found it was neces-

sary to do something else with them, as they were clotted together and
sunk to the bottom. The fish at this time could be seen distinctly. I

took them out and, after cleaning them off, placed them in a McDonald
jar and worked the same as with shad. I was also compelled to trans-

fer those in the large tub to jars, working with a small jet of water ap-

plied to the surface, which made them swing gently around the jar, but

not enough to drive them to the bottom.

On the 15th all the eggs taken on the 5th, which were worked in the

aquarium for five days and afterwards transferred to jars, were dead;

but they were well developed aud would probably have hatched out in

a few days.

On the 10th I was obliged to take all the eggs out ofjars and aquaria

for the same reason as before, and I am convinced that cod eggs sink

to the bottom as they grow older and as the young fish begin to develop.

I then placed them in three jars, working one with top motion, one with

bottom motion, and the other with a combined motion of top and bot-

tom ; but this resulted, as before, in their gradually dying, and on the

eleventh day after they were taken all were dead. In one jar the eggs

were left to adhere constantly to the siphon bag for eight days. For
the first six days they did well, but after that they began dropping off,

and at the end of the eighth day they had all dropped off and were
dead. 1 tried the tubs once more with slightly altered conditions, but

the result was the same. In all the methods and motions tried a great

many of the eggs lived until the hearts of the young fish could be seen

to beat.

Captain Chester also had two boxes fitted up, one with a copper

screen in the bottom, and in another he put two of the hatching jars,

but covered them with copper- wire screens. All of these experiments

resulted in naught, but the experiments had been continued long enough
to satisfy us that it was better than anything heretofore discovered.

In putting in the next lot of eggs Captain Chester used cheese-cloth
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instead of copper wire to cover the jars and placed these in the box

with tidal motion as before. This lot of eggs was hatched out with a

small percentage«of loss.

From my own experience I have come to the conclusion that cod eggs

will float for five or six days, but at the end of that time they begin

clotting together and sink.

It would be impossible for me to give in detail all the different ap-

pliances and means that were resorted to, but they were all carried on

with the view that it is necessary for the cod eggs to be submerged for

awhile and then allowed to rise to the surface, and every motion that

could be conceived was tried to attain this end. I think it a great mis-

take to use any metal whatever in fitting up any kind of apparatus for

cod hatching.

Although prepared for applying the tidal motion, I had never up to

this time fitted the tubs up, applying this motion. On the 23d of De-

cember I fitted up one glass aquarium and wash-tub with tidal motion,

using cheese-cloth screens made to fit tight on the inside, about 4 inches

from the bottom.

On the 25th I found that most of the eggs had gone to the bottom in

both apparatus, owing to the density of the water having fallen from

.025 to .021 degrees, and upon examination found that the pumps were

drawing fresh as well as salt water, which, of course, put an end to this

experiment, as the eggs were all destroyed.

On the 28th I put in another lot of eggs, which did very wr
ell, but do

not think that I got more than 50 per cent, of young fish ; but even

this was an improvement on anything heretofore accomplished.

On the 6th of January, 1880, 1 put a fresh lot of eggs in the aquarium

and one tub, which did well until the 9th ; but for some unaccountable

reason at least one-half the eggs in the aquarium had gone to the

bottom and were dead, while those in the tub were still doing splendidly.

These commenced hatching on the 19th, and by the 22d all had hatched

out, not more than 10 per cent, having been lost.

After the many experiments tried both by Captain Chester aud my-

self I have no hesitation in saying that the best conditions for success

in cod- hatching are :

(1) As little motion as possible, with just sufficient change of water

to keep it fresh.

(2) To use entirely filtered water, which can be easily done by filling

a McDonald jar with cotton, aud fitted up as is done in shad work.

(3) To avoid the use of anything like metal in fitting up an apparatus.

The work now ceased for a time, as' the codfish in live cars had all

died on account of the extremely cold weather, and I was instructed to

proceed to Florida with half a million of the young fry. Up to the

time I left I estimate that we had taken about 15,000,000'eggs, all of

which were lost in experimenting, with the exception of about 2,000,000,
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Five hundred thousand of these were deposited in the waters of the

Gulf and 100,000 in Chesapeake Bay. The remainder, 1,400,000, were
planted in Wood's Holl Harbor. The shipment to the Gulf was sent

in my charge, while that to the Chesapeake Bay was made by Messrs.

Moore and Robinson.

On my return to Washington I was ordered to the Fish Hawk to

continue the collection of codfish eggs off the Isle of Shoals. In con-

sequence of the rough weather there was only one day on which we
succeeded in collecting eggs, when we procured about 8,000,000, half

of which were shipped to Captain Chester by express in transfer cans,

and the other half were placed in large glass aquaria which Iliad fitted

up on board the Fish Hatch, applying the tidal motion, but owing to

the extremely cold weather and to an accident to the vessel these were

all lost. We made several attempts subsequent to this to collect more
eggs, but without avail. Of the lot forwarded to Wood's Holl I am
informed that one-third were received alive. These were hatched out

with a small per cent, of loss and turned iato the Wood's Holl Harbor.

Washington, D. C, February 10, 188G.



XIX.-REPORT'ON THE ARTIFICIAL PROPAGATION OF CODFISH

AT WOOD'S HOLL, MASS., FOR THE SEASON OF 1886-'87.

By Charles G. Atkins

The experiments in the hatching of codfish at the Wood's Holl Sta-

tion for the season of 1886-87 extended, in point of time, from the

ICth of November to the Gth of April. The spawn was obtained, for

the most part, from codfish brought in by the schooner Grampus from

the Gulf of Maine, a single lot of 170 adults having been secured from

local fishermen who had caught them at Nantucket Shoals and about

11,000,000 eggs having been taken by the Grampus from the fish on the

fishing-grounds off Cape Ann. The hatching was all conducted in the

hatching-room of the laboratory, and all, with the exception of a few

experiments, in the Chester hatching-boxes. The total number of eggs

handled was 43,575,000, of which 22,040,000, or a little more than 50 per

cent., were hatched, and 19,495,000 were liberated alive in the waters of

the adjacent coast.

The scale of operations, which under favorable circumstances might

be greatly extended, was limited by the difficulties attending the col-

lection of the parent fish. The first fish that came to hand were col-

lected by the schooner Grampus to the eastward of Cape Cod and

brought to the station on the Kith of November to the number of 195

codfish, together with a few pollock, haddock, hake, and cusk. Only

the codfish yielded spawn. Another lot of adults, numbering 273 live

codfish, were brought in by the Grampus from the same waters on the

9th of December ; on the 11th of December 170 codfish were obtained

from Nantucket Shoals ; and, filially, on the 25th of January, 219 more

were brought in from the Gulf of Maine by the Grampus. By the lat-

ter date the temperature of the sea along the coast, especially in the

harbors, had fallen to so low a point that it seemed quite probable that

an attempt to collect codfish and bring them to the station in the well

of the Grampus, as had been done with the lots brought in by her so

far, would fail by the death of the fish from the excessive cold to which

they would be exposed should the vessel be compelled to seek a har-

bor during the trip.

The result of the observations heretofore made on this point is, in

general, that codfish will live in water not colder than 30° Fahrenheit,
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but that when it falls to 29° they all die, apparently through actual

freezing. It has several times occurred at the Wood's Holl Station

that all the adult fish on haud have died in this way in a single night.

At the suggestion of Captain Collins, it was determined to attempt the

collection of eggs directly from the fish on the fishing-grounds and
transfer them to the Wood's Holl Station by rail. Mr. George H. Tol-

bert was sent from Washington charged with the manipulation of tho

eggs ; and, with the assistance of the officers and crew of the Grampus,

he collected and transferred all the eggs obtained after the 25th of

January.

In an ordinary season the weather and other circumstances would be

much more favorable to the capture of codfish than the winter of 18S6-

'87, and there would be no great risk attending their transfer from the

Gulf of Maine to Wood's Holl up to the 1st of February. It might,

therefore, be reasonably expected that a sufficient stock of breeding

codfish could be gathered at Wood's Holl before the end of January

to supply all the eggs that could be profitably incubated there.

The fish brought in by the Grampus were taken from her well in fairly

good condition and placed in cars in one of the basins at the station.

On the approach of dangerously cold weather in the winter an inclosure

was made in the basement of the hatchery and the fish then on haud, and

afterwards received, were placed therein. The experience of a single

winter seems to warrant the belief that in such an inclosure fish will be

safe from freezing in the severest weather.

The fish were overhauled from time to time, generally at intervals of

two to four days, and the spawn and milt extruded into large pans con-

taining a little sea -water, from which they were in a very short time

washed off and placed carefully in the hatching-jars. The total num-

ber of gravid females found duriug the season was 108, and their aver-

age yield of eggs was about 300,000 each.

The first lot of eggs, taken on the 18th of November, began to hatch

on the 2Gth, eight days from impregnation. The temperature of the

water, which up to this time had been above 50°, fell steadily, until, on

the 19th of January, it reached 32° Fahrenheit, the lowest reached in

the hatchery duriug the season. The development of the spawn was, in

consequence, so retarded that the lots taken in January and February

were from twenty to twenty-five days in incubation. The best success

attended the incubation of the eggs that were taken from the fish at

the station in December and January. In several lots as high as 85

per cent, of the eggs put into the jars were successfully hatched, and in

most cases all of the fry were liberated alive. Some of the lots of those

months were, however, less satisfactory, the ratio of fry hatched being

in some cases as low as 50 aud 40 per cent., and the results obtained

from those taken in jSTo\ ember, and from those taken at sea and brought

overland to the station in February ami March, were even less satisfac-

tory. From 11,150,000 transferred overland, but 722,500 were hatched.

It is a matter of common experience among fish-culturists that the
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individuals that mature earliest in the season yield less healthy eggs

than those spawning in the height of the season, and we may suppose

that the eggs taken iu November were from fish prematurely ripe. The
unsatisfactory results from the eggs brought overland must, however,

be attributed to th§ conditions under which they were taken and trans-

ferred. They were taken frequently under the great difficulties attend-

ant on a boisterous sea and extremely cold weather, Lad generally to be

kept over night, while awaiting shipment, in jars or other vessels, and
their transfer by express involved their confinement for many hours,

in a crowded condition, in small jars of water hermetically closed, with

at best a scanty allowance of air. I do not think the ill success attend-

ing these transfers at all settles the question of the practicability of

this method of collection under varied conditions. It might be possible

to bring them through in perfect health by more careful attention to

the necessity of a constant aeration of the water. This, however, is a
matter for future experiment.

As a rule the fry were liberated as soon as practicable after they

were hatched. If, as was commonly the case, the period of hatching

out was protracted, those first breaking the shell were taken out of the

jars and liberated, while the remainder of the lot were left in the jars

to hatch. A single lot of the fry, numbering 2,050,000, was taken by
the Grampus, on the 27th day of January, and liberated near Kace
Point in Cape Cod Bay. All the others were liberated iu the imme-
diate vicinity of Wood's Holl, sometimes on the flood tide, which would
carry them into Vineyard Sound, and sometimes on the ebb, which
would carry them into Buzzard's Bay.

The experiment was tried iu several instances of keeping the fry iu

aquaria until they should attain some growth. The conditions of these

experiments were greatly varied, but no satisfactory result was obtained

in any case. Although appearing to be in good health when put into the

aquaria, the fry invariably dwindled away until all or nearly all were
gone. Egress was so guarded against that there seems little doubt
that in most cases the disappearance was the result of death. It seemed
impossible to so arrange the screens that the young cod would not be
drawn against them and die. Whether the egress of the water was
constant or intermittent (which latter condition we obtained by means
of a tidal movement), in every case the result was practically the same.

A determination of the conditions under which cod fry can be reared,

even to the age of a few weeks, presents to us, therefore, an unsolved

problem. It will be necessary to inquire whether the difficulty does

not arise, in part at least, from the crowded condition of the eggs in

the hatching jars. These jars are of glass, 9 inches in diameter and 15

or 16 inches deep, -and eggs enough are placed in one of them to form
a layer at the surface a large fraction of an inch in thickness. When
this apparatus is in operation the jar is covered closely with cheese-

cloth and placed in the hatching-box in an inverted position, the water,

S. Mis, 90 50
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aerated by the artificial tidal motion, which is the most essential feat-

ure of this arrangement, rising and falling through the cheese-cloth

and the complementary supply of air having ingress and egress through

a hole bored in the upturned bottom of the jar. It is supposed that

the ingress of water from the bottom disturbs the eggs enough to change

their position and gives each egg its share of the water-supply ; but

it is questionable whether the arrangement secures sufficient change of

water throughout the mass of eggs to maintain them in a condition of

healthy and normal development. As yet there has been no oppor-

tunity of comparing the artificially hatched fry with those hatched in

the natural wajr in the open sea.

A very important improvement has been effected in the water service

during the past season. Two circular tanks with an aggregate net capac-

ity of 17,000 gallons, have been erected alongside the coal-shed, and are

served with a system of piping of which the mains are formed of log

pipe wound with iron and covered with coal-tar, and the smaller pipes

of hard rubber. We are consequently now entirely free from the diffi-

culties that used to arise from the presence of iron rust in the pipes and

hatching apparatus and which was, in fact, a very serious difficulty.

The new system was put in operation on the 7th of December, and,

with the exception of an occasional muddiness, resulting from heavy

rainfall, the water has been admirably pure ever since.

The number of hatching boxes brought into operation during the

winter was 21. They were arranged in series of three boxes each, and

the amount of water fed to each series amounted to 150 gallons per

hour, or a total of 1,200 gallons per hour. The total net capacity of

the tanks is 17,000 gallons, so that in case of a suspension of pumping

the hatchery can be made to run about fourteen hours without any cur-

tailment of the quantity before the supply would be exhausted.

The Chester hatching boxes appear to be well adapted to the purpose

of hatching buoyant eggs, yet, like most other new inventions, to be

capable of simplification. A few boxes on essentially the same plan,

but with simplified details, were constructed and found to work quite as

well as those built on the original design. With the ordinary water-

supply, which was about 150 gallons per minute, the period of each

tidal pulsation was about ten minutes. The automatic action of the

apparatus is well-nigh perfect, interference of the attendant being

rarely necessary. It was, however, not considered prudent to leave the

boxes without attention during the night, and the night watchman

made regular examinations.

Observations on the temperature and density of the water in the

hatchery were made daily through the months of December, January,

February, and March. From these it appears that the density was

very uniform, ranging from 1.0250 to 1.0200, and that the temperature

of the water ranged from 49° to 32°, the mean for the month,-

being 38.7°.
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Subjoined will be found the report of Mr. James Carswell, who was
in charge of the manipulation of the eggs and of the water observations.

EEPOET OF ME. CAESWELL.
As desired, I submit the following report of cod-hatching for the

winter of 18S6-'S7.

On my arrival at the station, on the 29th of November, I found in the

hatchery a few cod eggs and fry. Some of the latter I put in an aqua-
rium, but all got drawn upon the siphon bag and were lost. This I

attributed to their sickly conditiou when put in.

On the 9th of December the Grampus arrived with 273 live codfish,

and a smack, on the 11th of the same month, with 170, all of which were
put into the live cars, and all proved to be good spawners. The first

eggs taken were a small lot on the day of arrival, but these and the

two following lots turned out badly, not hatching over 50 per cent. At
the time they were taken I did not think they were likely to turn out

well, because they scattered too much in the water when put in the hatch-

ing jars. Cod eggs when taken should at once rise to the surface of

the water after being impregnated, and remain there until hatched;

although in the case of very low temperature, when a long time is taken

to hatch, the eggs will sometimes get coated with a very fine sediment
and sink. Still, if they are far enough advanced for the young fish to

be seen with the naked eye, they will hatch out, notwithstanding they
have sunk to the bottom.

The codfish in live cars were examined every other day with varied

success, the smallest number of eggs taken being 75,000, and the largest

3,200,000. All the eggs taken from the 13th to the 31st of December—
about 18,000,000—turned out well, the average loss, as near as I could

estimate, being about 20 per cent., but in several instances it did not

exceed 5 per cent. I think the cod-hatching apparatus now In use at

the Wood's Holl Station will compare favorably with any apparatus

known to me and which is used for the hatching of other species of fish.

Experience has proved that it is not advantageous to have the tem-

perature of the water above 40°. In warmer water the eggs hatch out

too rapidly, the fry are weak and sickly, and a very large percentage

of them die after hatching. I consider the best temperature to be from
31° to 3S°, when the eggs will take from eighteen to twenty-five days in

hatching; then the fry straighten out soon after hatching, look strong

and vigorous, and invariably stay on the surface of the water. My ex-

perience is, the stronger the fry the nearer the surface they will remain.

From the 13th to the 31st of December I made several experiments in

trying to keep the young fry alive in aquaria. First with the usual

siphon-bag as in shad work; but in every case this resulted in drawing
all the fry onto the cheese-cloth, where they would remain until they

died. Next I fitted up three aquaria (see plans) and applied the tidal

motion in three different ways, but this also resulted in the death of

the fry after a time; not, however, on account of their sticking to the
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cheese cloth, as the draught was very slight and only lasted from five to

fifteen minutes, when the return would come, releasing any that might

have got onto the cloth, but from other causes which lam unable to ac-

count for. The best success obtained was in one of the smaller aquaria

(No. 1), with a lot of very strong and healthy fry, which were put in

on the 22d of January and did very well for some time, but all gradu-

ally died, and on the 14th of February all were gone. I also kept some

of this lot in the hatching-jars, but they, too, died about the same time.

I noticed that the sacs of most of them were gone before they died.

On the 25th of January the Grampus arrived with 162 live cod, which

were put in the basement, and they lived equally as well there as in

the cars. My experience in keeping large codfish alive is they will live

anywhere, provided they have a plentiful supply of fresh salt-water and

the temperature never goes below 30°; for at 29° all will die. Very

few eggs were obtained from this lot of fish, as the majority were males

and the females had mostly spent, and even those taken turned out

badly on account of the poor condition of the fish when received.

I fitted up two tubs with the tidal motion and put in 1,000,000 eggs,

which did very well for a few days, but owing to the high temperature

of the hatchery and the large surface exposed to it, the temperature of

the water in the tubs got too high and killed them all. I did not get

another opportunity of trying the tubs, but from former experience I am
satisfied good hatching can be done with them.

Several lots of eggs were received by express from Gloucester, and

Mr. Tolbert brought three lots, in all about 11,000,000 ; and on each

occasion from one- third to one-half died in transportation. On examin-

ing the apparently good ones with # microscope very many of them

were found to be more or less defective, and, consequently, but few

healthy fry were hatched out.

1 submit the following suggestions for another season's work:

1. That there should be a supply of not less than 1,000 codfish at the

station by the 1st of November, or as soon as they can be obtained from

Nantucket Shoals.

2. That arrangements should be made for getting a monthly supply

of at least 500 more. By this means the number would be kept up,

and I think would furnish all the eggs the present force could handle.

o. That the basement be fitted up with a number of small pools,

conveniently arranged, so the fish can be easily overhauled and get a

plentiful supply of fresh water. This will obviate the chances of their

getting killed by frost and afford an opportunity of examining them at

any time.

Accompanying this you will find copies of the daily record kept

during the season.

Wood's Holl, Mass., March 25, 1887.
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of the planting of cod fry during the winter o/4886-'87.

[Prepared by James Carswell.]

Date.



[9] PROPAGATION OF CODFISH. 791

Record of temperature and density of water, winter of L886-'87—Continued.





XX.-REPORT OF OPERATIONS AT THE WYTHEVILLE STATION,
VA., FROM JANUARY 1, 1885, TO JUNE 30, 1887.

By Marshall McDonald.

The plans projected during 1884 for extending and improving the

facilities for work at this station were carried out during the summer

and fall of 1885, under the direction of the Commissioner of Fisheries

for the State of Virginia, and the cost of the extensive improvements

made was defrayed by the State Commission.

The station is now substantially complete in its equipment and ap-

pointments. Additional ponds will be needed from time to time to pro-

vide increased capacity for rearing trout and other species for distribu-

tion.

Much also remains to be done in providing access to and circulation

through the grounds by the construction of good graded roads, in

erecting substantial inclosures for protection from depredations, and

in improving the amenities of the grounds by planting trees and shrubs,

clearing up the undergrowth, and
%
turfing bare and unsightly spots.

But the station may now be regarded as fully equipped for its work
j

and a description of its location, buildings, ponds, and grounds, audits

facilities for production and distribution of the Saliuonidre will well

illustrate its importance and value to the work of the TJ. S. Fish Com-

mission.

(1) Location.—The station is situated in southwestern Virginia, about

3 miles east of the town of Wytheville and immediately on the line of

the Atlantic, Mississippi and Ohio Railroad, which, with its extensive

connections northeast and southwest, traverses that broad belt of

mountain region which stretches from New York to Georgia and Ala-

bama and is the natural trout region of the Middle and South Atlantic

States. The facilities thus afforded for expeditious and satisfactory

distribution to the most distant points are all that can be desired.

A railroad siding, not a hundred yards from the station and accessi-

ble by a good graded road, affords every convenience for satisfactory

distribution by car and messenger service.

(2) Water supply.—This, which aggregates 1,100 gallons per minute, is

afforded by two bold springs, coming to the surface in an oval depres-

[i] 793
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siou or basin in the hillside to the north of the hatchery. The water

supply for the hatching-house is drawn from the upper spring (see Plate

I) through a 1-ineh iron pipe conveying about 120 gallons of water per

minute. The excess of water from the upper spring is conducted by

shallow flumes, which also serve as spawning races, through the two
ponds, 12 by 50 feet, which are reserved for the oldest breeding trout.

Escaping from the lower of these the discharge unites with that from

the lower spring and is conveyed by a tunnel under the hatchery to

the sloping hillside south of this building, and the whole discharge

from the springs is thus utilized for the supply of the succession of tr^out-

rearing ponds constructed on the rather abrupt slope extending from

the hatchery to the valley below.

The station, it will be seen (Plate II), presents remarkable advan-

tages in the large water supply available for fish-cultural operations,

and in the fact that the distribution both to the hatching-house and

ponds can be made by gravity, thus eliminating one very considerable

item in the cost of maintenance of stations where circumstances require

the water to be pumped to a higher level before it cau be utilized. One
serious trouble relating to the water supply yet remains to be corrected.

During the seasons of heavy and prolonged rainfall the springs be-

come muddy, and although the muddy water does not appear to be

directly injurious, the fact that proper observation and attention can

not be given to the eggs and young fish may give rise to serious losses.

Where this muddy condition is prolonged the gills of the larger trout

become congested or infiamed, and many of our losses of fish have

doubtless originated from the abnormal condition of water, if not di-

rectly attributable to it.

It is expected to get rid of this trouble and embarrassment to the

work either by the use of a settling reservoir or by devising effective

methods of filtration. Experiments are now in progress with a view to

determining the most convenient and available means to accomplish

the desired end.

(3) Hatchery.—The building first occupied as a hatchery was an old,

log still-house, fitted up with hatching troughs affording capacity for

the development and hatching of 300,000 trout eggs. In the spring of

188G this building was removed, and on its site was erected the present

comfortable, convenient, and well-equipped station. It is shown in

elevation in the general view of buildings, ponds, and grounds (Plate

II). Details of interior construction and arrangements are given in

Plates III, IV, V.

The building is 50 feet by 25 feet and two stories high. The base-

ment or lower story is of stone, the floor of concrete, so that it may be

flushed with water and thoroughly cleaned whenever necessary. This

floor constitutes the hatchery proper, and is fitted up with troughs and

hatching jars, as shown in Plate ILL As at present arranged, about
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800,000 trout eggs can be incubated conveniently ; by crowding, pro-

vision could be made for 1,200,000 eggs. Under the hatching troughs

and supplied by the overflow of the water from these are an equal

number of nursing troughs for the young trout.

Experience has shown that it will not do to transfer them to the open-

air ponds until they are several months old. It is proposed to make
additional provision for twenty-five more nursing troughs in a separate

building, and so increase the capacity of the station as to enable us to

rear and furnish for distribution each season not less than 200,000 year-

ling trout.

The second story of the hatchery is framed, and the interior is ar-

ranged for office, storage, and quarters, as shown in Plate IV.

(1) -Work done.—The work of the statiou was at first directed with

the view of producing the eggs and young of the Rainbow Trout

(Salmo irideus) for distribution. The breeding fish have been reared

from eggs obtained from ua tive wild fish at Baird Station, California.

These spawned first in the winter of 1883-'84, and, in the winter of

188G-'87, we obtained from our own stock of the Eainbow Trout, 220,000

eggs. The work of the station has been by degrees extended and di-

versified so as to provide for the pond- culture of Carp, the Goldfish,

the Rock Bass, and the small-mouthed Black Bass.

For the better economy and distribution of the wrork of the station,

arrangements were beguu in 1885 to accumulate a stock of the native

or red-spotted trout of the Eastern States by the collection of wild fish

from streams of Virginia and by hatching and rearing breeding fish at

the station from eggs obtained both from Michigan and from the North-

eastern States. The eggs from the West gave fry of feeble vitality, and

the percentage reared was very small. The stock of breeding fish on

hand consists of a few hundred of the native Brook Trout and about

2,500 one aud two-year old fish reared from eggs hatched at the sta-

tion. It is probable that a few thousand eggs will be obtained during

the winter of 1887-'88. Only a small number, however, will mature
enough to spawn before the winter of 1888-'S9.

The current work of production and distribution for the fiscal year

begiuning July 1, 1886, is given in the following tables. The receipts

of fish and eggs by collection from our breeding fish and from open

waters and by transfer from other stations are given in Table I. The
distribution of fish aud eggs from the station during the fiscal year be-

ginning July 1, 1886, is given in Table II.
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Table I.— Receipts offish and eggs at Wytheville Station for the year ending June 30, 1887.

Species.
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Table II.

—

Distribution offish and eggs from Wytheville Station, etc
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From the eggs hatched at the station during the season we have now

in our ponds for distribution during the fall of 1887, according to the

estimates of the superintendent of the station, about 00,000 California

and Eastern brook trout, from 3 to 5 inches in length.

During the spring of 1887 our facilities for pond-culture were extended

by the construction of a series of ponds covering about 2 acres, for the

cultivation of the rock bass (Ambloplitcs rupestris), a species well adapted

for pond-culture and rapidly growing in favor with those desiring a

species of easy cultivation, with gamy characteristics and of good flavor.

The landlocked salmon bred during the season were held in ponds at

the station until June, 1887, and then transferred to the headwaters of

the Shenandoah Eiver, in Augusta County, Va. They were from 2£ to

3 inches in length when planted, and about 25 per cent, only of the

eggs received survived.

The stocking of the headwaters of the Shenandoah with salmon is to

be regarded as an experiment in acclimation rather than assured fish-

cultural work. It is hoped that by the selection of a variety of salmon

that has largely lost its migratory instincts and by hatching it and

constraining it to live for some months in a much higher range of tem-

perature than is natural to it, it may become habituated to its new en-

vironment and become resident in the Potomac River basin. Should

but a few survive and spawn it is probable that the young will exhibit

considerable modification of habit and be in better accord with their

environment, and after a succession of generations develop a distinct

race, finding congenial habitat in streams with a higher range of tem-

perature than is found in the natural salmon streams of the Northeast.

It is not possible to report even a fair measure of success in hatching

eggs of the Brown Trout of Europe {Salmo fario). From the Deutsche

Fischerei-Yerein we obtained about 2,000 fish, which, at the age o six

months, are from 4 to G inches long and growing rapidly. The very

large percentage of loss occurred during the period intervening between

hatching and beginning to feed.

(5) rrovision for pond culture.—In the oval depression north of the

hatchery (Plate 1) are two ponds, 12 by 50 feet, provided with spawning

races. These are reserved for our breeding trout. They are constructed

entirely of plank, sides and bottom, and at first the sides projected

above the level of the soil. The considerable losses occurring among

the breeders during the hot weather of summer indicated unhealthy

conditions, which were attributed to the exposed sides, which became

heated during the day, thus causing a considerable rise in the tempera-

ture of the water. This was remedied by banking up the sides with

earth and sodding the slopes. The plank bottoms at the upper ends of

the ponds were also covered by broken stone and coarse gravel. These

changes were marked by the greater improvement in the condition of

the fish in the ponds. Losses are now comparatively rare, .and are al-

most entirely confined to the males, being usually the result of injuries
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inflicted in the tierce fights they wage with each other daring the breed-

ing season.

A general view of the series of ponds to the south of the hatchery is

given in Plate VI. The four ponds lying upon the slope immediately

below the hatchery are each 8 feet by 50 feet, and are reserved for the

larger trout which are being reared at the station to maintain the suc-

cession of breeders or for distribution after attaining considerable size.

The eight ponds at the base of the hill, between the superintendent's

house and Tate's Run, are also appropriated to the rearing of trout for

distribution. All of these ponds have earth sides and bottom, and each

has an independent water supply and drainage. The series of four

large ponds on the opposite side of Tate's Run, near the railroad, is ap-

propriated to the pond culture of the carp and other species requiring

warm waters for their successful cultivation. The water supply for this

series of ponds is conducted from the springs in a 4-inch pipe, and, with

the view of securing the warming of the water as much as possible by

exposure 10 summer temperature, the water supply is reduced to an

amount barely sufficient to replace the losses by evaporation and leak-

age. The extent of surface exposed to the air and the presence of

abundant vegetation in the ponds are relied upon to maintain the water

in healthy condition.

A series of six ponds, covering about 3 acres, has been constructed

iu the area of ground lying between Tate's Run and the series of carp

ponds. These are not shown in the general view of ponds in Plate VI.

They have been constructed especially with a view to the breeding of

the red-eyes and the small-mouth black bass for distribution. The
water supply is drawn from Tate's Run, and carries into the pond an

abundant supply of food both for the parent fish and the young.

(0) Capabilities of the station.—As now equipped this station may
safely be looked to to furnish each season 400,000 or 500,000 eggs of the

rainbow trout for distribution or for hatching and rearing. Equally

good results may be expected from the work with Eastern brook trout

in a year or two.

The trout ponds at the station are of sufficient extent to permit the

carrying of 150,000 fish up to the age when they are of sufficient size

to permit their introduction with safety into open waters infested by
predaceous fish. The arrangements for pond culture are sufficiently

extensive and the results of such work well enough assured to enable

us to look with confidence to the Wytheville station to provide for all

demands for the streams and ponds of Virginia, ISorth Carolina, Ten

nessee, Maryland, and West Virginia. The distribution of trout fry

from this station has been conspicuous by the failure to secure appre-

ciable results in the improvement of the streams stocked. Rarely did

we find any evidence of success from such work, so far as it has come
under my observation.
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The change in our methods of handling the trout, namely, rearing

them at the station and distributing after they have attained a length

of 5 inches to 6 inches has, on the other baud, met with most encourag-

ing success. The irideus has been established in several of the streams

of southwest and Piedmont Virginia, and in Maryland and in a num-

ber of ponds in Virginia and Tennessee.

A remarkable comparison of the different results of the two methods

is given by the experiments conducted under my own observation and

direction with a view of stocking the natural trout stream flowing

through the grounds of the station. For several years in succession

this stream was stocked with the fry of both the California and Eastern

brook trout. The aggregate number planted was not much short of

100,000. No appreciable results followed from this work. In August,

1886, about 400 fingerling trout from 4 to 5 inches in length were re-

leased into the stream. During the ensuing fall and winter about 100

of these were captured at the head of a little fishway fed by the waste

water discharged from the ponds. They had attained a length of 7 to

8 inches, and the brightness and clearness of their color were in

marked contrast to the duller hues of the fish of same age intheponds.

An examination of the stream subsequently showed that the trout were

still quite numerous in the stream in the vicinity of the hatchery.

The important lesson to be drawn from these experiments is that in

stockiug streams infested by small predaceous fish we can only assure

success by stocking with trout of sufficient size to dominate the water.

Under the circumstances indicated experience, shows that several hun-

dred yearling trout are sufficient to stock a stream presenting suitable

habitat. On the other hand, we can rarely expect success in stocking-

such waters with any number of the fry, however great. It may be as-

sumed as a rule that a pair of yearling trout are fully the equivalent of

several thousand fry in stocking streams presenting the conditions to

be found in the trout region of Pennsylvania, Maryland, Virginia, and

States farther to the south.

Washington, D. C, November 19, 1887.

LIST OF PLATES.

Plate I.—W{*cer supply and ponds for brood fish.

II.—General view of buildings and grounds.

III.—Plan of hatchery, first floor.

IV.—Plan of hatchery, second floor.

V.—View of interior, showing details of equipment.

VI.—General view of ponds.
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XXI.-REPORT OF SHAD DISTRIBUTION FOR THE SEASON OF
1886.

By Marshall McDonald.

The work of shad propagation and the production of the young for

distribution was conducted on the Potomac River at Fort Washington
and Central Stations, on the Susquehanna at Battery Station and by
the steamer Lookout, and on the Delaware River by the steamer Fish

Hawk. Shad for distribution were contributed as follows

:

Battery Station, Susquehanna River 43,776,000

Central Station, Potomac River 28,151,000

Steamer Fish Hawk, Delaware River c 21,018,000

Steamer Lookout , 310,000

Total 93,255,000

The aggregate number of fry actually planted was 92,079,000. In this

distribution liberal plants ofshad fry have been made in the Potomac, the
Susquehanna, the Delaware, and other tributaries of Chesapeake and
Delaware Bays. The following is a summary by river basins of shad
distributed during the season of 1880 :

River basin.
Received
from

station.

Actually
planted.

Lost in
transit.

Tributaries of Narragansett Bay
Tributaries of Long Island Sound
Hudson River
Delaware River
Tributaries of Chesapeake Bay
Tributaries of Albemarle Sound
Streams draining into the Atlantic south of Albemarle Sound.
Mississippi River and minor tributaries of the Gulf of Mexico
Colorado River, Gulf of California
Columbia River basfn

Total

2, 534, 000
749, 000

2,312,000
21, 618, 000
52, 835, 000
1, 990, 000
4, 183, 000
4, 758, 000

850, 000
850, 000

93, 255, 000 92, 679, 000

83, 000

88, 000

105," 000

150, 000
150, 000

576, 000

The localities at which the plants were made, the streams in which
they were made, and the number of fish included in each deposit are
given in the following table:

[1]
S. Mis. 90 51
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Eggs for Eurcipe.—Iii addition to the distribution covered b,v this

table, 50,000 shad eggs were sent from Battery Station to Mr. n. C.

Mercer, of Doylestown, Bucks County, Pennsylvania. Mr. Mercer had
arranged to sail for Europe on the North German Lloyd steamer Eider

April 28, and expected to reach Hiiningen, Alsace, in ten days. He
wished to take some shad eggs with him, and try to reach the Danube
before they perished. He proposed to keep down the temperature of

the eggs as much as possible while on board the steamer, by the use of

ice. On April 27, 1886, Mr. Grabill forwarded the eggs to him. When
he reached Southampton he found inaay of them dead, and the remain-

der died before he reached Bremen, to his great disappointment.

Stocking the Colorado.—An attempt to acclimate shad in the

Colorado River of the West, and to establish fisheries on tho Colorado,

Gila, and other tributaries of the Gulf of California, was commenced
by the deposit of 983,000 fish in 1SS1 and 998,000 eggs in 1885, and
was continued the present season by a deposit of 850,000 eggs, thus

making a total of 2,831,000, all of which were deposited at The Needles.

These plants are considered sufficient to determine whether the waters

present such conditions as will assure the establishment of a run of

shad in the streams tributary to this gulf. The evidence of success

will be looked for in the capture of mature shad in the season of 1888,

or possibly of male or buck shad in 1S87. It is not proposed to prose-

cute this experiment further.

Stocking the Columbia River.—An unsuccessful attempt was
made in 1886 to transfer shad from the Atlantic to the Pacific coast.

Detentions on the way consumed so much time that the fry were all lost.

In order to guard against loss occasioned by delay en route, the present
year arrangements were made to send eggs as well as fry. Car No. 3,

with J. F. Ellis in charge, was detailed for the purpose. The car was
equipped with tanks for storing and a steam-pump for circulating tho

water. Two stands of McDonald jars, with specially designed glass

aquaria for collecting and holding the fry, completed the equipment of

the car as a moving hatchery." The car left Havre de Grace May 9

with 1,000,000 young shad, 200,000 eggs on trays, and 385,000 eggs in
1

the McDonald hatching-jars. Mr. E. M. Robinson went on board to take
charge of the hatching. The fry were transported with a loss of 50 per
cent, while the eggs on trays were all lost. The 3S5,000 eggs in jars

hatched and were planted in the Willamette River, with a loss of less,

than 10 per cent. The success of this experiment has so important a
bearing upon the methods of our work, and points out such possibilities,

that Mr. Ellis's report relative to the incubation and hatching of the
eggs on the way is given.*

Washington, D, C, March 1, 1887.

* May 9, 1886. The 585,000 eggs arrived at the car at 2.20 p. m., 200,000 of which were;
put on trays in an ice-box. The other 385,000 came to the car in two Wroten buckets,:
and were put in four McDonald jars at 3.30 p. m. The pump was then started and a
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slew motion given d> the eggs. At8.25 p. m. on May 6th 210,000 of these eggs had been

taken, and 175,000 at 0.30 p. m. on May 7. The temperature of water at Battery Sta-

tion when the eggs were taken was 56 degrees ; the temperature of water in car was

60 degrees. Took on freshwater at York, Pa., at 10 o'clock p. in., from engine-tank,

using our suction-hose and pumping about 30 minutes. Pumped the water through

the ice-coil during the uight, so the temperature was brought down to 58 degrees.

Took on fresh water at Altoona, Pa., and after that pumped water from engine-tank

three times each day.

May 10. The temperature was from 58 degrees to 60 degrees. The eggs worked

nicely, with only a small loss. About a dozen or so of those taken on the 6th instant

hatched this afternoon. The eggs look rather light in color, and the lish can be seen

moving lively in the eggs. One jar of eggs went over in the aquaria last night; re-

placed them in jar at 6 o'clock a. m.

May 11. The temperature was from 56 degrees to 58 degrees. Only a few more

fish hatched out, as the fall in the temperature of the water seemed to retard them.

They all look well, and are developing slowly.

May 12. Got on a little alkali to-day; this did not seem to have any effect on

the eggs. Those taken on the 6th instant are hatching to-day. Temperature of

water 58 degrees. The fish look well, and have a large sac. Those taken on the 7th

instant are almost ready to come o'ut, and a few hatched before night. Worked all

the dead eggs off and measured those left in jars; found the loss on the 210,000 eggs

taken May 6 to be 10 per cent, and the loss on the 175,000 eggs taken May 7 to be

3 -per cent. This would make an average loss of 9 per cent. We lost very few, ii

any, after this. The eggs were hatchiug slowly this evening. The water in tanks

got a. little low, so the pump was used to get some air into the water. The air-bub-

bles attached themselves to the young fish and turned them head down ; also col-

lected around the jars and aquaria. This caused some trouble, which was overcome

a little by keeping the lower tanks as full of water as possible.

May 13. The eggs of the 6th instant are hatching rapidly ; temperature of water

58 degrees. The fish look healthy and strong, with large sacs. Those of the 7th aro

hatching slowly. Put up at 11 a. m. 25,000 fish iu five cans, aud 25,000 more at 5.30

p. m. The air-bubbles were still troubling the young fish a little, so took them from

aquaria as fast as hatched.

May 14. Almost all the eggs of the 6th instant hatched to-day. The temperature of

water went dowu to 56 degrees this morning. This retards the eggs of the 7th

a little. The air-bubbles in the water seem to collect on some of the eggs, making

them come to top of jar; so can give them but very little motion or they will go over

in the aquaria. This air-bubble has been the only difficulty we have had to contend

with, which seems strange, as the air-pump has not been in use on the trip. The air

also collects on the shells and causes them to come to the top, when they can be easily

skimmed oft'. Removed the young fry from the collecting aquaria to transportation

cans as fast as they were hatched. Planted 25,000 of these fish in the Columbia River,

at Wallula Junction, at 11.30 to-night. They were in fine condition.

May 15. The car arrived at Portland at 10.30 this morning. All the eggs of the

6th were hatched, and those of the 7th hatched rapidly all day, the temperature of

water gradually going up to 62 degrees. The air-bubbles entirely disappeared this

morning. The car was taken to the Willamette, at Albany, at 9.30 p. m., and the

young fry planted at 11,30 p. m. The eggs did not quite all hatch to-day, so ran the

pump up to 10 o'clock May 16, at which time all the eggs had hatched, with a total

loss of 9 per cent. The experience of this trip makes it safe to recommend the ship-

ping of eggs instead of the young fry on all long trips, as this is perhaps the most

difficult trip in the country. The water is very cold, going as low as 44 degrees in a

great many places. The alkali, too, is very strong. I think without doubt this car

can take 2,000,000 eggs to any stream in the United States, and hatch them in as

good condition as they come from the hatcheries, and with as small a loss.



XXII -REPORT OF OPERATIONS AT THE SHAD-HATCHING STA-
TION ON BATTERY ISLAND, NEAR HAVRE DE GRACE, MD.,
DURING THE SEASON OF 1886.

By L. E. Grabill.

The first run of shad was perceived on April 18, and 35 ripe shad

were taken on April 19. This run continued for a week, and was larger

in number than had been known for 20 years. Both shad and herring

came in enormous quantities. It was impossible to obtain the catch of

shad at the seines during this run. The catch of Mr. Osmond's seine in

shad for one day alone was more than 5,000.

The collection of spawn for the station was done by men and boys

hired temporarily for the purpose. As many as 40 men and boys in

addition to the station's ordinary force were employed. These were
paid monthly wages, each being allowed $10 a month for subsistence.

It was endeavored to station men permanently at all the seines, and to

attend to as many gill-nets as possible. The men were graded as first

and second class spawn-takers, and apprentices. Besides these, boys

were used merely as oarsmen.

Experience shows, however, that it will be better in the future to

employ 3 men to every boat, 2 of whom are apprentices ; these 2 to

take nightly turns at receiving instruction. Boys, unless quite large

and strong, cannot care for boats in a squall. Large as was the collect-

ing force it could not attend to more than one-half of the gilling boats

on nights when all of the fishermen were out. As a rule it was found

more profitable to attend gill-nets than seines.

Collection was continued from April 19 to June 10, the total number
of eggs collected being 60,766,000. Of this number there were received

from the steamer Fish Hawk 2,099,000, and from the steamer Lookout

2,433,000, the total received from other sources thus being 4,532,000.

The Commission's gill-nets were put in use during the latter part of

the season, there being no scarcity of male fish during the first part.

Notwithstanding the smaller mesh of the net, it was not noticed that

there was a large difference from other nets in the proportion of male
fish caught. The largest roe fish seen during the season was caught in

one of the Commission's small-mesh gill-nets. On a few occasions these

nets served a good purpose in supplying male fish for impregnating

eggs, but they did not supply these male fish nearly so often as they

were supplied from ordinary nets near at hand. The Commission's gill-

nets, being fished by expert fishermen, caught about as many fish, both

male and female, as most of the gill-nets fishing in the same locality.

At the beginning of the season the hatching department was not pre-

pared to do the work that was forced upon it by the early and immense
m 807
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run of shad. The connections for the hatching apparatus and for the

water supply were inadequate to the demand, and the supply of hatching

apparatus on hand was insufficient. To increase the hatching room
an addition, covered with canvas, was made, accommodating 2 tables

additional with 50 McDonald jars. The store-room used for the seine

was furnished with sky-lights, and 28 hatching cones were placed in

it, and about 30 cones in all conditions of repair were hastily fitted

up outside of all shelter. Notwithstanding the increase thus made, the

cones and jars constantly carried twice as many eggs as they should

have done, and much loss was the result. But by far the greater loss

was caused by being obliged to allow eggs brought in to stand in

buckets, &c, until room could be made for them. In many cases eggs

nearly hatched were compelled to be placed in the river to make room

for new ones. About 170 McDonald jars and 58 cones were in constant

use, supplemented by wire-gauze cylinders, buckets, pans, and all kinds

of arrangements for hatching.

Three experts were employed during most of the season in the hatch-

ing-house. Three apprentices were also employed most of the time as

assistants. These men received and cared for all eggs, cared for the

fish when hatched, filled the cans for shipment, and loaded them in

the launch or scow.

Notwithstanding the losses, the number of shad fry hatched was

45,231,000. These numbers are based on the measurement of the per-

fectly cleaned eggs in the jars just before hatching in every case, and

are as nearly accurate as these figures can be made. It is believed that

this is rather under than over the actual result. The percentage of

hatching during the season was 74.4. The total number of fry shipped

and receipted for by'messengers was 43,776,000. The total loss of fish

was 1,455,000. Three tables are appended to this report, which give

details concerning the collection of the eggs, the shipments of the fry,

and meteorological observations during most of the season.

The collecting force was entirely disbanded after June 10, when gill-

ing is no longer permitted by Maryland laws. On June 13 all the eggs

on hand had hatched, and the hatching department was then closed.

But few eggs, however, were taken after June 1, the date on which the

greater part of the force was discharged. After the close of the hatch-

ing season the time of the small number remaining was given to storing

the equipment, and in work upon a drive-well, which was begun with

the hope of finding an artesian water supply. This well was carried

to a depth of about 150 feet by July 1.

There is little doubt but that the area of 4 or 5 square miles immedi-

ately surrounding Battery Station is as large as any, if not the largest,

spawning ground for shad on the coast. The station is well located

for reaching every part of this ground. The possibilities of the station

are almost unlimited. Fishermen and fishing boats cover the bay dur-

ing the season, and every ripe egg taken in fish in the nets would be
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lost if it was not taken by the collectors of the station, impregnated,

and hatched. One need only to see the bay studded with the lights of

the fishing boats on a night in May to convince him that but for the Com-
mission's work very few fish could come from eggs naturally deposited.

But, large as was the Commission's force last year, I am satisfied that

not over one-half of the ripe fish taken in the bay by fishermen were

stripped by its collectors, as they could not possibly attend to all.

It is fairly demonstrated by this season's work that collecting from
gillers produces a better result than hauling the Commission's seine.

Two or 3 men can secure as many ripe fish from gillers in a day as

30 men would secure if employed in hauling the seine. Moreover,

hauling the seine by the employees of the station necessarily involves

the Fish Commission in the care and disposal of the fish taken, while

it seems to antagonize the fishermen, and is an unnecessary cost. With
a good run of fish in the coming year, if the collecting force is doubled

and their work thoroughly systematized, perhaps double the number of

eggs secured last season can be obtained during 1887. The collection of

eggs in 1886 was stimulated also by giving small rewards to those

gathering the greatest amount of good spawn.

Penning shad.—Out of a large number of shad full of roe, but not

ripe at the time of introduction, which were placed in the pool and kept

for a space of time ranging from a few days to 2 weeks, not one ever

produced eggs that would hatch, though apparently ripe when stripped.

It would seem that possibly the fright at being taken in the net, or of

confinement in the pool, prevents the eggs from further development.

All of the fish placed in the pool become more or less diseased after a

short time, which may be due partly to the muddy bottom. This in-

teresting experiment has hitherto met with such small success as to

warrant its being dropped hereafter.

HERRING.—Herring were taken continually and sometimes in such

quantities as to retard the hauling of the seines. No account was kept

of them, as they were considered valueless in most cases, and they were

shoveled back dead into the river or allowed to escape through the

large meshes before completely hauling in the seine.

Eockfish or striped bass.—Experiments were made in hatching

the eggs of the rockfish, the greatest success being obtained by swing-

ing a cylinder with gauze ends in a sluice-way through which a current,

caused by the tide, constantly flowed. It appears, however, that even

Avith very fine gauze the eggs in a certain state are forced through.

Owing to want of time, caused by pressure of other matters, sufficient

attention could not be devoted to these experiments, and most of the

eggs taken were lost. In all, 000,000 rockfish eggs were taken, and
75,000 fry were shipped to Lake Ontario, near Oswego, N". Y.*

Washington, D. C, December 20, 1880.

* For notice of their successful planting, see F. C. Bulletin for 1886, p. 137.
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Taiilk III.- -Statement of shipments of shad fry made from Battery Station, Havre de
Grace, Aid., in April, May, and June, 1886.

State. riace of deposit. Stream. Date. Number sent.

Maryland.
Do....
Do....

Near Battery Station 1

do 1

Below Port Deposit 1
.

Susquehanna River.
do
do

Maryland.
Do....

Near Battery Station 1

Do.
Do.
Do.

Above Havre de Grace 1

Near Battery Station 1
. .

.

Do
Pennsylvania.
Maryland
Rhode Island.
Maryland

Do

Harrisburg4

Near Battery Station 1
.

Providence4

Near Battery Station 1
.

Below Port Deposit 1
.

.

Do
Do

Oregon
Dp

Maryland
South Carolina
Maryland

Do
Do
Do
Do

Columbia1

West Virginia.
Maryland

Do..
Georgia.

Grafton 11
.

Off Ordinary Point9
.

Virginia
New York
Maryland

Do
Delaware
"West Virginia.

.

Maryland
Delaware
Maryland

Do
West Virginia .

.

Pennsylvania. .

.

Maryland
Pennsylvania...

Do
Delaware
Maryland
North Carolina .

West Virginia.

.

Pennsylvania...
Do

Maryland
Do

Clifton Forge 11
.

Near Oswego6
.

Below Port Deposit 1
.

Rowlesburgh 11
.

Millington3

Seaford6

Salisbury6

Do.
Do.
Do.
Do.
Do.

Near Columbia6

Above Port Deposit6

Peach Bottom6

Marietta4

Seaford7

Conowingo6

Fayetteville4

Fairmont11—
Safe Harbor6

Tides Eddy 6

Above Havre de Grace3

Below Havre de Grace 1
.

do1

Near Battery Station 1 ..

do 1 ....

do 1

do 1

Susquehanna River
Northeast, Gunpowder, and
Bush Rivers.4

Gunpowder, Northeast, and
Patapsco Rivers. 4

Bush and Elk Rivers4

Susquehanna River

Narragansett Bay

Chester River6

Patuxent River6

Columbia River. 7

do'
Northeast River6

Broad and Saluda Rivers
Gunpowde «River6

Bush Rivei"-
rt

.

Northeast River9

Northeast and Elk Rivers6
. .

.

Northeast River and flats off

Locust Point. 10

Monongahela River
Brandywino and Nanticoke

Rivers. 6

Sassafras River
Withlacoochee and Oeklock-
onnee Rivers.4

James River
Lake Ontario
Chester River3

Susquehanna River
Brandywine River3

Cheat Rwer
Chester River
Nanticoke River
Wicomico River ,

Patuxent River3

Monongahela River11

Susquehanna River
do
do
.ao

Nanticoke River.

Cape Fear River
Monongahela River.
Susquehanna River.

do
do

.-do

do
do
do
do
do

Apr. 25
Apr. 26
Apr. 27
Apr. 27
Apr. 28
Apr. 28

Apr. 29
Apr. 30
Apr. 30

May
May
May
May
May
May
May
May
May
May
May
May 10
May 10
May 11

May 11
May 11
May 12
May 12

May 12
May 13

May 13
May 14

May 14
May 14
May 14
May 15
May 16
May 17

May 18
May 18
May 19
May 19
May 21
May 24
May 25
May 26
May 26
May 27
May 28
May 29
May 30
May 31
June 1

June 2
June 5
June 7

June 9
June 10
June 12
June 13

Total

.

25, 000
1,421,000
2, 431, 000

860, 000
1, 500, 000

1, 055, 000
50, 000

1, 430, 000

1, 200, 000
1,621,000

6
1, 952, 000
1, 500, 000

804, 000

1,245,000

500, 000
650, 000

1, 000, 000

(
8
)

500, 000
1, 500, 000

600, 000
300, 000

1, 500, 000
600, 000

1, 500, 000

250, 0C0
900, 000

1,000,000
1, 500, 000

250, 000
(.2)

600, 000
370, 000
450, <)C0

300, 000
600, 000
450, 000
450, 000
540, 000
300, 000
895, 000

750, 000
836, 000

1, 500, 000
977, 000
500, 000

1, 100, 000
200, 000
550, 000
500, 000
100,000
228, 000
429, 000
472, 000
298, 000
481,000
256, 000

43, 776, 000

1 By employees of station.
2 Fifty thousand eggs on trays shipped to H.

C. Mercer, by steamship Eider, foi Danube River.
3 By R. H. Dana.
4 By N. Simmons, car No. 1.
6 Eggs almost hatched when put into river.
«By F. L. Donnelly.

7 By J. F. Ellis, car No. 3.

8 Delivered 585,000 eggs in good order.
9 By steamer Lookout.
10 By launches Nos. 68 and 82.
11 By H.E.'Quinn.
12 Seventy-five thousand rockfiah.



XXIII.—REPORT OF SHAD PROPAGATION ON THE POTOMAC
RIVER DURING THE SEASON OF 1886.

By Marshall McDonald.

The organization and conduct of the work was the same, in general,

as during the season of 1885. The facilities for collecting eggs were
greatly improved by substituting for the launch heretofore employed in

the collection service the small steamer Lilla, chartered for the season,

but at the close of the season purchased by the U. S. Fish Commission.

The eggs collected from the fishing-shores and gillers were transferred

to the field station at Fort Washington, where they were kept and de-

veloped until hardened, so as to permit safe transportation to Central

Station, Washington. Here the hatching was completed, and the dis-

tribution of the fry conveniently made by car and messenger service,

Several million eggs were retained and hatched at Fort Washington
for stocking waters in the immediate vicinity of the station.

COST AND RESULTS OF THE WORK.

For the conduct of the work, in accordance with the program sub-

mitted and approved, the Commissioner authorized an expenditure not

to exceed $5,000. At Fort Washington Station the actual cost of col-

lecting, developing, and transporting the eggs was $2,879.90; at Cen-

tral Station, for hatching and distribution, $916.55 ; total, $3,79G.45.

The total number of eggs obtained was 36,362,000, and the losses during

incubation were 6,625,000, leaving the aggregate number furnished for

distribution from the Potomac Eiver stations 29,737,000. The percent-

age of loss during incubation was 18 per cent, and shows marked
improvement over the results of previous seasons. The cost of produc-

tion was $127.66 per million, or 78 shad for each cent of expenditure.

FORT WASHINGTON STATION.

On March 26 the station was occupied by a small force. The men
were employed in tarring and rigging the seine, cleaning up the shore,

and getting everything in readiness for active work when the run of

shad should begin.

The first haul of the Commission seine was made April 12, and the

first ripe fish was taken on the 16th. The run offish steadily increased

from that time to the 22d, as did also the proportion of ripe females.

On the afternoon and night of the 22d of April 3,503,000 shad eggs were

taken and impregnated. This was the maximum number taken in one

day during the season. The period of maximum production was from
April 20 to 27, inclusive; the total production for the period referred to

being 16,01 7,000, or nearly one-half of the entire number obtained dur-

ing the season.

[15] 615
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The eggs which were hatched and planted in local waters (3,154,000)

and forwarded to Central Station (33,208,000) were derived as follows:

From the Fish Commission seiue at Fort Washington 11,848,000

From Chapman's Point hauling-seine 5,506,000

From Ferry Landing hauling-seine - 4,349,000

From White House hauling-seine 1,487,000

From Stony Point hauling-seine 2, 191,000

From thegillers 10,981,000

Total 30,362,000

The records of the Commission seine fished on the Fort Washington
reservation have been carefully kept, and are here published, so as to

preserve important data in a shape accessible to fish-culturists gener-

ally. These show the fluctuations from season to season, not only in

the aggregate catch of shad on the same shore, but also the variations

in the proportion of males to females, in the time of maximum run, and
in the date at which the proportion of ripe fish reaches its maximum,
and the interval during which the largest numbers of eggs are taken.

Record of seine-hauling at Fort Washington shore during the season of 1886.
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A. comparison of the records of the seine-hauling in 1885 and 188G,

for which seasons only we have reliable records, affords contrasts us

interesting as they are perplexing. These may he summarized as fol-

lows :

Tears.





XXIV.- -REPORT ON THE SHAD WORK OF THE STEAMER FISH

HAWK DURING THE SEASON OF 1886.*

By Mate James A. Smith, IT. S. N.

The shad work prosecuted by the U. S. Fish Commission steamer Fish

Hawk during the season of 1SSG covers the period from April 25 to June

3, inclusive. Most of the operations were conducted on the Delaware

River, though some of the work in the first part of the season was done

on the northern end of Chesapeake Bay.

On April 24 the Fish Hawk arrived at Battery Station from Wood's
Holl, Mass., and on the 25th preparations for the season's work were
begun. On the 26th the vessel proceeded across to the east side of the

bay and took up a position in the mouth of North East River, from

which the spawn takers could conveniently visit the fishing-shores and
the gillers in the vicinity, and arrangements were made for paying the

fishermen for the ripe shad furnished. This work was continued until

May 1, when orders were received to proceed to the Delaware River.

Up to this time 2,192,500 eggs had been taken, which, on May 2, were
transferred to Battery Station, and on the 3d the vessel proceeded down
Chesapeake Bay bound for the Delaware.

On May 5 arrived in the Delaware River, and at 1 p. m. anchored off

Gloucester City, N. J. This point was the headquarters for most of the

subsequent operations on the river, as from it most of the gillers and
fisheries could easily be reached by the spawn-takers. Found the U.

S. Fish Commission steamer Lookout at anchor at this place, and on
the Gtk received from her 1,150,000 eggs. The Lookout was of assist-

ance also by towing the spawn boats to aud from some of the various

fishing shores, and by transporting the spawn-takers. On May 6 the

Fish Hawk steamed down the river, stopping at the different shores,

where the proprietors were seen and arrangements made about paying

them for shad spawn taken. At 10.30 p. m. of tho 7th the vessel

grouuded on the mud-flats off the mouth of Mantua Creek, where she

remained till 4 a. m. of the 8th.

On May 11 transferred to Dr. E. G. Shortlidge, of the Delaware fish

commission, G00,000 eggs 5 while in the chanuel off Gloucester, depos-

ited 1,140,000 fry from eggs obtained on the river. On the 12th went
down the river to Wilmington, Del., where arrangements were made to

"This report was compiled from the records of Lieut. L. W. Piepmeyor, U. S. N.,

v. ho was iu charge of the vessel when tho work was doue.

tl91 bl9
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repair steam-launch No. 55, just arrived from Battery Station. Sent to

Dr. Shortlidge* 450,000 more eggs, after which returned to the usual

anchorage off Gloucester. On the 13th launch No. 55 arrived from

Wilmington and began to render service in distributing spawn takers

and tending the different fishing- shores. The fishermen reported a

great decrease in the catch of shad for the week ending May 15, and
attributed this to the constant easterly weather. Almost daily deposits

of fry were made in the river, as will be seen from the appended table.

Owing to heavy rains the river was very muddy during the middle

part of May, and some of the eggs in the jars and cones were covered

with a muddy sediment and died. This led to the use of raw cotton in

the jars for the purpose of filtering the water.

On May 27 William P. Sauerhoff reported for duty from Battery Sta-

tion, to assist in shad-hatching work. On the 31st orders were received

to discontinue gathering spawn.

On June 3 transferred to Dr. E. G. Shortlidge 180,000 fry; a ship-

ment was also made to Philadelphia, in launch No. 55, of fifteen cans

containing 1,910,000 fry, which were delivered to XJ. S. Fish Commission
car No. 2. As there were no more eggs or fry on hand, this terminated

the shad-hatching operations of the Fish Hawk for the season of 1886.

Appended will be found a table giving details of the work, showing

especially the number of eggs taken, the number of fish hatched, the

number deposited, and the times and places of deposit, with other state

ments of particulars in this connection.

U. S. Fish Commission Steamer Fish Hawk,
^Yood's Holl, Mass., October 11, 18S6.

* Dr. Shortlidge reported that the general condition of the 1,110,000 eggs which he

received from the Fi.sh Hawk on May 11 and 12 was had, as at least one-third were

found dead on unpacking. The subsequent loss on these eggs was about oue-eightli

All tho fry were planted in the Brandywine Creek, near Wilmington. July 21 a smal!

shad was caught in Brandy wine Creek, supposed to have been one of those planted ij'

May.
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XXV -REPORT ON THE SHAD WORK OF THE STEAMER LOOK-

OUT DURING THE SEASON OF 1886.

By Mate James A. Smith, U. S. N., Commanding.

The work in gathering, transferring, and hatching the spawn and

depositing the fry of shad, performed by the U. S. Fish Commission

steamer Lookout during the season of 188G, covered the time from April

27 .to May 23, inclusive. The greater part of the eggs obtained came

from the Delaware Eiver, but about one-third were gathered at the

northern end of Chesapeake Bay and its inflowing streams. Most of

the eggs were transferred to Battery Station or to the Fish Hawk,
while some were hatched on board and deposited from the Lookout.

During the season 3,000,000 fry were received from Battery Station and

deposited in the tributaries of the Upper Chesapeake.

The season's work began on April 27 in the mouth of the Susquehanna

Eiver, where the floats and gill-boats were visited, but no ripe spawn
was obtained. On the 29th received 500,000 shad fry from Battery

Station and deposited them in the mouth of North East Biver. From
the gill-boats in this vicinity obtained 520,000 eggs, which were trans-

ferred the next day to Battery Station. On the 30th left this station,

passed through the Chesapeake and Delaware Canal to the Delaware

River, communicated with some of the fishing-shores, and late at night

anchored off Gloucester City, N. J., a few miles below Philadelphia,

which was a convenient point from which to visit many of the most im-

portant shad fisheries in the river.

On May 3 went to Wilmington, Del., for the purpose of having some
repairs made, but returned to the spawn-taking work on the river dur-

ing the afternoon. On the 5th the Fish Hawk arrived, and the Look-

out received orders to co-operate with her in gathering spawn, in

obedience to which, the work was carried on conjointly for several days.

On the 8th passed through the canal to Chesapeake Bay, and proceeded

to Battery Station.

On May 10 Commissioner S. F. Baird and Assistant Commissioner

T. B. Ferguson came on board at Havre de Grace, and were taken to

Battery Station. All the eggs obtained during the last few days were

transferred to the station, and several deposits were made on that and

subsequent days in the Susquehanna, North East, and Sassafras Rivers,

of fry received from the station. Many of the fishing-shores and gil!-

ers in this region were visited almost dady, but comparatively small

numbers of eggs were taken, as the shad were becoming scarce, and

these were duly transferred to the station. On the 15th proceeded to

Baltimore.

L25J 825
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On May 18 left Baltimore and returned to Battery Station, where.the

gathering and transferring of spawn were resumed. On tbe 22d some

of the fisheries had ceased operations and most of the gillers on the

east side of the bay had stopped fishing for the season, so the spawn-

takers from the Lookout were sent out to gather spawn in the immedi-

ate vicinity of the station and to attend the gillers above the station,

which resulted in getting 218,000 eggs on the 22d and 23d.

On May 23, as the fishing season was about ended, orders were re-

ceived to discontinue the operations by the Lookout.

Appended will be found tables giving records of the shad operations

during the season and of meteorological observations made in the vi-

cinity of Havre de Grace and on the Delaware Biver during a portion

of the month of May. The total number of eggs procured by the crew

of the vessel was 4,561,000.

Table I.

—

Record of shad operations conducted near Havre de Grace, Aid., and on the

Delaware River, on the U. S. Fish Commission steamer Lookout.
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Table II.

—

Record of temperature observations made at Havre de Grace, Aid., and on the

'Delaware River, on the (J. S. Fish Commission steamer Lookout, from May 1 to May 10,

1836.

Date.





XXVI -REPORT OF EGGS SHIPPED TO AND RECEIVED FROM
FOREIGN COUNTRIES AT THE COLD SPRING HARBOR, NEW
YORK, STATION DURING THE SEASON OF 1886-'87.

By Feed Mather.

SHIPPED TO GERMANY.

(A) Sunfish (Ev/pomotis aureus).—Some time iu the summer of 1886,

I shipped to Max von dem Borne, of Berneuchen, 125 suufish about 1

iuch iu length. The fish were captured from the mill-pond of Mr.

Towusend Jones at Cold Spring Harbor and sent to Mr. Blackford in

Fulton Market for shipment. The wisdom of introducing these fish in

Germany was rather questionable, but after repeatedly warning Von
dem Borne of their predatory character and that their only value was
as an aquarium fish, he still wished them. No report of their arrival

has been received.

(B) White Perch (Roccus [Morone] americanus).—Three shipments

of fish from 5 to 6 inches long were made to von dem Borne as fol-

lows: October 9, 188G, 3Q fish were sent in six cans by steamer Aller,

but they died ou the fifth day out. On December 22, 16 fish in four

cans, per steamer Werra, which arrived in Germany in a frozen condi-

tion, all dead. On March 1, 1887, 16 fish of the same size as those sent

before were shipped in four cans, but only 3 of them reached von
dem Borne alive. These fish were taken from the mill-pond at Cold
Spring Harbor by permission of Mr. Townseud Jones.

(C) Bock bass (Ambloplites rupestris).—On March 1, 1887, Uere were
sent to nerr von dem Borne 25 rock bass of about an inch in length.

They were put in one can and 20 of them reached him alive. These fish

came from New Kiver, Virginia, and were forwarded by order of Col.

M. McDonald from the Wytheville Station.

(D) Brook pike (Esoob americanus).—On December 22, 1886, I sent

von dem Borne 14 brook pike per steamer Werra, at the same time that

one shipment of white perch mentioned above was made. The fish

were all dead on arrival. The only thing that survived in the cans were
some very small cyprinidce put in as food for the pike. The fish were
furnished by Mr. M. B. Hill, superintendent of the New York hatchery
at Clayton.

SHIPPED TO FRANCE.

(A) Landlocked salmon (Salmo salar, var. sebago).—On April 1,

1887, there was packed and shipped to Mr. M. D. Hallay, vice-president
[l] 829
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of the Fish Commission of the Lower Seine, Gonzerville, France, one case

containing 25.000 eggs of the landlocked salmon, per steamer La Ere-

tagne. These, eggs came some days before from Grand Lake Stream,

Maine, and were in good condition for the voyage. No word has been

received from them, but from the appended letter of Mr. Louis Do
Bibian, agent General Transatlantic Company, dated New York, April

2, 18S7, and relating to their care on shipboard, there is every reason

to believe they will get to their destination in safety

:

" Your telegram of 31st March and letter of April 1 at hand. The
case reached me this morning and goes on La Bretagne, sailing to-day,

in care of an officer whom 1 have given instructions in reference to

keeping the box cool and adding ice thereto. I have sent the case to

our agent's care in Havre and written him to reship by express on ar

rival there."

RECEIVED FROM SCOTLAND.

(A) Loch-leven trout (Salmo levinensis).—On January 14, 1887,

there were received from Sir James Gibson Maitland, Bart., proprietor

of the Ilowietoun Fishery, Stirling, Scotland, three cases of eggs of. the

Loch-leven trout, per steam-ship Bothnia. The cases contained J 0,000

each, or 48,000 in all. The eggs on the upper trays were in good con-

dition, but the lower trays in all the boxes contained only dead eggs,

owing to the wet condition of the moss and a rise in the temperature.

The eggs were all clean and entirely free from fungus, and had they

been iced on the ship and the temperature kept down they would have

arrived in splendid condition, for those which contained dead embryos

had not been dead long and merely showed the white line in the egg.

We took out 20,300 dead ones, and the loss since that time has been

trifling. The fry from the good eggs are as strong and healthy as any

tish ever hatched here. The packing at Howietoun is' most excellently

done.
RECEIVED FROM GERMANY.

(A) Saibling (Salvelinus salvelinus).—On February 9, 1887, there

were received from Her]' Max von dem Borne, proprietor of the fish-

cultural establishment at Berneuchen, one case containing 20,000 Saib-

ling eggs, from which there were taken 8,000 dead. In reply to an

order to send one-fourth of the eggs to Col. E. B. Hodge, commissioner

of fisheries of New Hampshire, 3,000 were repacked and shipped to the

hatchery at Plymouth, N H. He reported their arrival in good condi-

tion. On March 9 another case of .Saibling eggs was received from

Herr von dem Borne, containing 20,000, of which 5,500 were dead.

Through a misunderstanding these were mixed with an installment of

brown trout eggs received the same day from Germany, and the 14,500

good eggs were distributed with the brown trout to the hatcheries ;it

Tony, Pa.; Wytbeville, Va. ; Isorthville, Mich.; and Cold Spring

Harbor, N. Y.
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Oil the same date there were received 20,000 eggs of the Saibliug

from Herr von Behr. i>resideut of the Deutsche Fischerei-Verein, from

which we removed 5,000 dead and sent the remainder to Mr. F. jST.

Clark, Northville, Mich., who reported their arrival in good order.

(B) Brown Trout (Salmo fario).—On March 4, 1887, there was re-

ceived from Herr von dem Borne, per steamer Elbe, one case contain-

ing 8,000 brown trout eggs, which arrived in very good condition, very

few being dead ; and, in accordance with orders, they were kept at Cold

Spring Harbor. On March 22 there were received from von dem Borne

50,000 brown trout eggs, in two cases. They were in very bad condi-

tion, many being hatched. On the first day 30,000 dead were removed.

These eggs not being fit to send out were placed in the troughs to hatch,

the prospect of getting any good fish at all from them being very small.

At the present time there are about 3,000 fry which are two weeks old

and looking well. Probably six hours more in the package would have
ruined them.

On March 9 there were received from Herr von Behr, of the Deutsche
Fischerei Verein, per steamer Werra, one case containing 50,000 eggs

of the brown trout, which were in excellent condition, although 13,000

from the lower trays were dead. These eggs were sent out as follows:

E. B. Hodge, Plymouth, N. H f 5,000

Central Hatching Station, at Washington, D. C .'

5,000

F. N. Clark, Northville, Mich 20,000

Pennsylvania Hatchery, Corry, Pa 10,000

Wytheville, Va., Hatchery 10,000

The above figures include the 14,500 saibliug, which, as already ex-

plained, had been mixed with them. All except Colonel Hodge got a

portion of them.

This station has received on account of the New York Fish Commis-
sion the following eggs shipped to Commissioner E. G. Blackford :

twenty thousand eggs of the grayling (Thymallus vexilltfer Ag.), of

which only 300 eggs were good, and 10,000 eggs of the brown trout from

Herr von Behr, Avhich came in excellent condition.

Cold Spring Harbor, N. Y., April 8, 1887.





XXVII -REPORT OF DISTRIBUTION" OF FISH AND EGGS BY THE
U. S. FISH COMMISSION FROM JANUARY I, 1886, TO JUNE 30,
1887.*

By M. McDonald.

The aggregate number of fish and eggs distributed by the U. S. Fish

Commission, as collated from the reports of stations, iu the period

comprised between January 1, 1886, aud June 3, 1887, was 210,G28,413.

The actual number distributed, however, was several hundred thou-

sand less than this, the discrepancy resulting from the fact that the

eggs of Salmonidae produced at one station have been transferred to

and hatched out at other stations and consequently have been reported

twice, once as eggs aud again as fry or older fish. The aggregate dis-

tribution by species is shown in the following summary, from which it

will be seen that the whitefish, the shad, and the carp still constitute

the main features of the work of the U. S. Fish Commission.

Summary of distribution.

Species.

Whitefish (Coregonus clupeiformis)

Brook trout (Salvelinus fontinalis)

Lake trout (Salvelinus namaycush)
Rainbow trout (Salmo irideus)

Atlantic salmon {Salmo salar)

Land-locked saliuon (Salmo salar, subsp. sebago)

.

Brown trout (Salmo fario)
Shad (Clupea sapidissima)
Carp (Oyprinus carpio)

Gold-fish (Carassius auratus)
Black bass (Micropterus dolom iei)

Red-eye perch (A mbloplites rupextris)

Grayling (Thymallas tricolor)

Tench (Tinea vulgaris)

Saibling (Salvelinus salvelinus)

Smelt ( Osmcrus inordax)
Lobsters
White perch (Roccus [Morone] americanus)
Sunfish (Eupomotis aureus)
Brook pike (Esox americanus)
Soles
Eels.
Rock-fish (Roccus striatus)

Codfish (Gadus morrhua) .

Eggs.

32, 600, 000

82, 000

429, 000
754, 000
377, 500
84, 500

10, 71S, 000

18, 000

Fish.

62, 070, 000
"9, 199

2162, 723
306, 412
446, 588
44,017
26, 500

99, 752, 000
136, 163
2,805

48
2,328

o

1,202

2, loo, ooo

5, 000
68
125
14

19
200

75,000
662, 000

Total.

94, 670, 000
91, 199

162, 723
495,412

1, 200, 588
421, 517
111, 000

110, 470, 000
136, 163

2,805
48

2,3Uh

1, 202
18, 000

2, 100, 000
5,000

68
125
14
1!)

200
7."., 000

662, 000

1 Of this number 1,711 were one or more years old.
*Of this number 6,923 were one or more years old.

.

3 Of this number 16,482 were one or more years old.

*Tkis report includes also the distribution of 1885-'86 from Baird Station, Cali-

fornia, and Cold Spring Harbor Statiou, New York, not previously reported.

[1] 833

S. Mis. 90 53
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The following summary of lish and eggs furnished for distribution,

arranged by stations, will indicate the character and extent of the

work accomplished by each station.

Summary of fish and eggs furnished for distribution by the stations during the season.

Stations.

Alpena, Mich
Baird, Cal

Do
Bucksport, Me
Central Station, D. C

JDo
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Cold Spring Harbor, N. Y
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Carp ponds
Do
Do
Do
Do
Do
Do

Steamer Fish Hawk
Fort Washington Station, Md
Grand Lake Stream, Me
Steamer Lookout
Havre de Grace, Md
North ville Station, Mich

Do
Do
Do
Do

Wood's Holl, Mass
Wythcville, Va3

Do...
Do
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Species.

Whiteflsh
Rainbow trout...

do
Atlantic salmon .

Whiteflsh
do

Lake trout
Rainbow trout...

do
Grayling
Atlantic salmon
Brook trout
Brown trout
Shad
Carp (from Ft. Washington seine)

Tench
Kid eve perch
Whiteflsh
Lake trout
Brown trout

do
Saibling
Atlantic salmon
Land-locked salmon
Shad
Smelt
Lobsters
Red-eye perch
White perch
Sunfisb
Brook pike
Soles
Carp for public waters
Carp for private ponds
Carp for State commissioners
Goldfish
Breeding carp to other stations .

.

Tench
Eels
Shad

.a..

Land-locked salmon
Rockfish
Shad
Whiteflsh
Lake trout
Rainbow trout
Brook trout
Brown trout
Codfish
Lake trout
Rainbow trout
Brook trout
Land-locked salmon
Red-eye perch
Black bass
Tench
Carp for private ponds
Carp for open river. ...

Goldfish

Eggs.

29, 070, 000
mo, ooo
*145, 000
*754, 000

*8, 718, 000

t27, 000
*50, 000
* 18, 000

*25, 000

+
3, 330, 000

*57, 385, 000
*352, 500

*32, 600, 000

*50, 000
*S2, 000
*7, 500

*98, 000

Fry.

*39, 300

tl, 191, 000
*3, 900, 000

1 1 8, 025
t5, 300
*5, 330

*5, 000
*3, 000

4 3G, 018, 000

t942, 300
tl37, 775

t23, 500

t446, 573

t31, 020
tioo, 000

t2, 100, 000

t5, 000

*5, 974
'!).->, 135

*32, 660
*2, 755

*750

18, 934, 000
*2, 050, 000

m, 000
*42, 650, 000
* 33, 000,000

1662, 000

*450
* 1,925
*450
*50

* Season of 188G-'87. t Season of 1885-

By comparison with reports of distribution of previous years it will

be seen that the trout work is growing very much in importance, and to

make adequate provisions for the rapidly increasing demand for the

Saltnonidse will necessitate considerable extension of the work of the

U. IS. Fish Commission in this direction.



[3] DISTRIBUTION OF FISH AND EGGS. 835

The details of distribution of the most important species, as summa-
rized above, are as follows

:

(a) Whitefish (Coregonus elupeiformis).

Of this species 32,600,000 eggs were distributed from Northville Sta-

tion, Michigan, the present season and were allotted as follows:

To the State Commissioners, to be hatched and planted in public waters.. 22, 500, 000

To foreign countries (international exchange) 5, 000, 000

To other U. S. Fish Commission stations 5,100, 000

Total 32,600,000

The eggs which were retained and hatched at the Michigan stations

yielded 02,070,000 fry, winch were distributed as follows

:

To Lake Ontario 3,000,000

To Lake Erie 12,000,000

To Lake Huron 30,000,000

To Lake Michigan 17,000,000

To Long Lake 20,000

To Clear Lake 50,000

Total 62,070,000

(b) Brook Trout (Salvelinus fontinalis).

Eggs of this species are collected at the Northville Station from fish

reared in the ponds. The number furnished for distribution during the

season of 1880-87 was 82,000, which were assigned as follows:

To State commissioners and individuals 37,000

To Central and Wytheville Stations, for hatching and rearing 35,000

To foreign countries (international exchange) 10,000

Total 82,000

(c) Lake trout (Salvelinus namayvush).

No eggs of this species were collected during the season.

(d) Rainbow trout (Salmo irideus).

Eggs of this species are collected for propagation and distribution at

Baird Station, California, Northville Station, Michigan, and Wythe-
ville Station, Virginia. At Baird Station the eggs are obtained chiefly

from wild native fish. At Northville and Wytheville Stations the

breeders have been reared from eggs artificially impregnated at Baird

Station and hatched and reared at the stations.
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The total production available for distribution was as follows

[4]



[5] DISTRIBUTION OF FISH AND EGGS. 837

SUMMARY.
To State commissioners and individuals 287, 500

Deutsche Fischerei-Verein 30, 000

Max von dem Borne 10, 000

National Fish Culture Association 25,000

Total '.

352,500

(g) Brown trout (Salmo fario).

To the courtesies of Herr von Behr, president of the Deutsche Fisch-

erei-Verein, and Herr Max von dem Borne, of Berueuchen, Germany,
the TJ. S. Fish Commission is indebted for several consignments of

eggs of the brown trout. The number received, their condition as

reported on arrival, and the assignments made of the eggs are given

below

:

From Herr von Behr (international exchange) 37, 000

From Herr Max von dem Borne 22, 500

59,500

They were distributed as follows :

To Pennsylvania commission 10,000

To Wytheville Station 10,000

ToNorthville Station 20,000

To Cold Spring Harbor Station 9,500

To New Hampshire commission 5,000

To Central Station 5,000

59, 500

A shipment of 50,000 brown trout eggs sent by Herr von dem Borne

were three-fifths dead on arrival, and the balance will probably prove

a total loss.

(h) Saibling (Salvelinus salvelinus).

The Commission is indebted also for eggs of the saibling to Herr von
Behr and Herr Max von dem Borne. The number received and their

distribution is as follows :

From Herr von Behr 15,000

From Herr Max von dem Borne 12, 000

27, 000

Their distribution was:

Northville Station 15, 000

Cold Spring Harbor Station 9,000

New Hampshire commission 3, 000

27, 000

(i) Shad (Clvpea sapidissima).

The total distribution of shad for the season was 110,370,000, which

were contributed as follows:

Battery Station, Susquehanna River 42,650,000

Fish Hawk Station, Susquehanna River „ 20,934,000

Central Station, Potomac River 44,730,000

Fort Washington Station, Potomac River 2,050,000
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A summary of the distribution of fry by river basins is as follows :

Penobscot River 922,000

Kennebec River 1,047,000

Tributaries of Narraganset Bay 1, 275, 000

Hudson River aud tributaries *2, 1S5, 000

Tributaries of Delaware Bay to, 099, 000

Tributaries of Chesapeake Bay 70,199,000

Tributaries of Albermarle Sound 5, 322, 000

Tributaries of South Atlantic coast 3,569, 000

Tributaries of Gulf of Mexico 7,048,000

Inland waters 1,014,000

Total 97,680,000

(j) Carp (Cyprinus carpio).

The production of this species for distribution the present season was
not sufficient to meet all requests tiled by applicants and gave rise to

considerable dissatisfaction on the part of those who expected to be sup-

plied. The diminished production was occasioned by the work of rec-

lamation of the Potomac flats, which necessitated the interruption of

the drainage of the ponds and prevented their proper preparation for

the spawning of the fish. This cause is, of course, temporary, and we
may reasonably expect in the future to be able to produce the carp in

sufficient numbers to supply all demands. The total distribution of

carp for the season aggregated 133,769 in thirty-two States and four

Territories, as follows:

Distribution of carp by U. S. Fish Commission during season 1886-87.

State.

Alabama
California
Florida
Connecticut
Delaware
District of Columbia.
Georgia.
Illinois

Indiana
Idaho Territory
Iowa
Kansas
Kentucky
Maine
Maryland
Massachusetts
Minnesota

Point of distribution.

Birmingham and Greenville
San Francisco
Jacksonville
Boston, Mass
Washington, D. C

do
Atlanta
Quincy
Indianapolis
Salt Lake Oit\ , Utah
Des Moines
Kansas City
Lexington
Boston, Mass
Washington, I). C
Boston
Saint Paul

152

33
77
36
IS

::

181

221
257

7

187
(ill-

OS
lit

31

37
53

Fish issued-

3,110
660

2, 260
720
360
60

3, 725
4, 520

5, 250
140

3,970
12,620
2. 150

1,250
650
770

1,000

a p
o o

H

[475

""461")

250

5,520
H

§249

1, 200

3,566

Total
issued.

3, no
660

2, 735
720
760
60

3,975
4, 520

5, 250
140

9,490
13,020
2, 309

1, 250
1,850

770

4, 5G0

* D"es not include the product of 6,664,000 eggs shipped to Cold Spring Harbor to be hatched and
turned into Hudson River and.tributaries.

t Does not include the product of 4,074,000 eggs shipped to Wilmington, Del., to be hatched and
turned into the tributaries of Delaware Baj

.

J Planted in Lake Emma, Florida.

§ Deposited in city reservoir at Lexington, Ky.
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Distribution of car]) by !'. S. Fish Commission during season l886-'87—Contiuued.

State.

Michigan
Missouri
Nebraska
New Hampshire .

New Jersey
New York
North Carolina .

Ohio
Pennsylvania
Rhode Island
South Carolina. ..

Tennessee
Utah Territory ..

Vermont
Virginia

Point of distribution.

"West Virginia .

Wisconsin
Colorado
Wyoming

Total

Omaha
Boston, Mass
New York and Washington, D. C
New York City
Raleigh and Charlotte
Columbus
Washington, D. C
Boston, Mass
Columbia and Charleston
Nashville
Salt Lake City
Boston, Mass
Washington, D. C, and Wythe-

ville.

Washington, D. C
Mad i sim
Denver
Laramie ,

(*)

(*)

Fish issued.

(*)

(*)

109
11

m
una
207
284
319

8

91
149
544
29

241

isg.

.5-= a

1,183

24



840 REPORT OF COMMISSIONER OF FISH AND FISHERIES. ra

CAK AND MESSENGER SERVICE.

During the season of 1886 the cars of the Commission were moved
45,80 L mile's, as follows:

Car No. 1

:

Carp distribution
Shad distribution

Car No. 2

:

Carp distribution
Shad distribution
Whitefisb distribution.
Trout distribution

Car No. 3:

Carp distribution
Trout distribution
Shad distribution

Miles.

4. 183

4,390
10, 327

637
G, 153

2, 536
922

5, 004

Total 37,711

Paid. Free.

Mil s.

1,313
74

3,919
2,350

488

Total.

Miles.

3,559
4, 183

5, 703
10,401

4, 550

a, 509

2, 530
922

5, 492

8, 150 45, 801

Of the above transportation 8,150 miles were furnished by the rail-

roads gratuitously, and 37,711 miles paid for at an average rate of 20

cents per mile.

The number of miles traveled by messengers on detached service was
as follows (all paid)

:

Miles.

Carp distribution 13,701

Shad distribution 12, 259

Whitefish distribution 7,784
Trout and perch distribution 6, 802

Soles distribution 989

Total 41,535

As heretofore many of the railroads, especially the great continental

lines, have responded freely and generously to requests for free trans-

portation, and we have thus been enabled to extend the benefits of the

distribution to remote sections of the country, which it would otherwise

have been impracticable for us to supply on account of the enormous
expense of such distribution.

The following is a list of the railroads which furnished free transporta-
tion :

CAR No. 2.

Date.

188G-'87.
Nov. 20

23
Dec. 1

4

Aug. 19

20

Feb.

Species.

Carp.

.

...do .

...do .

....do .

Trout.

....do .

...do .

...do .

...do

...do

Railroad.

Missouri Pacific

do
Utah Central

do
Saint Louis and San Fran-

cisco.

do
do

Kansas City, Fort Scott and
Gulf.

Flint and Pere Marquette .

.

do

Route.

Saint Louis to Kansas City and
return.

Kansas City to Omaha
OgdentoSalt Lake City and return.
Salt Lake City to Milford and return

.

Saint Louis to Verona

Verona to Nichols
Nichols to Kansas City
Nichols to Mammoth Springs and

return.
Northville, Mich., to Reed City and
return.

Northville, Mich., to Toledo and re-

turn.

Distance.

Miles.
574

213
74

452
274

32
242
288

336

124
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CAR No. 2.—Continued.

841

Species.

Trout.

...do .

...do -

...do .

...do .

...do .

...do .

Shad .

Railroad.

Flint and Pero Marquette

do

do

do
Michigan Central.

Lake Shore and Michigan
Southern.

Grand Rapids and Indiana.

Utah Central

White
...do

...do

...do

...do

...do

...do

...do

...do

...do

. . .do

...do

...do

...do

fish.. Flint and Fere Marquette.
do

.do

.do

.do

-do

.do

.do

.do

.do

.do

.do
Detroit, Grand Haven and
Milwaukee.

Michigan Central

...do

...do

...do

...do

.. do

...do

do

Canada Southern

Rome, Watertown and Og-
denshnrgh.

Lake Shore and Michigan
Southern.

do
do ...

Chicajroand West Mil I. "an

Total

Route.

Northville, Mich., to Wayne Junc-
tion and return.

Northville, Mich., to Detroit and re-

turn.
Northville, Mich., to East Saginaw
and return.

Northville, Mich., to Detroit -

Wayne Junction to Jackson and
return.

Jackson and Auhuin Junction

Reed City to Richmond, Ind., and
return.

Salt Lake City to Ogden, Utah, and
return.

Northvillo to Ludington and return
Northville to Holly, Mich., and re-

turn.
Northville to Wayne Junction and
return,

Northville to Ludington and return
Northville to Monroe, Mich., and
return.

Northville to Detroit, Mich., and re-

turn.
Northville to Toledo and return

do
Northville to Wayne Junction and

return.
Northville to Toledo and return...
Northville to Lay City and return..
Toledo, Ohio, to Northville
Holly to Grand Haven and return ..

Wayne Junction to Michigan City
and return.

Wayne Junction to New Buffalo
and return.

Detroit to Suspension Bridge and
return.

Suspension Bridge to Oswego, N.T.,
and return.

Toledo to Sandusky and return

Distance.

Miles.

.do
Monroeville to Toledo, Ohio
New Buffaloto Saint Joseph and re-

turn.

CAR No. 3.

Shad.
....do
....do
....do

Easton
Maine Central

do
Easton

Total

Boston, Mass., to Portland, Me
Portland to Bangor, Me
Bangor to Portland, Me
Portland, Me., to Boston, Mass.

2G
111!

78

GOO

74

434
58

434
74

5G

124

124

124
18G
62

244

420

400

456

302

98

108
136
136
108

HATCHING OF SHAD EGGS EN ROUTE.

The first successful attempt in this direction was made in tlie spring

of 1886, when 600,000 shad eggs were transferred from the Susqehaiina

River Station to Portland, Oregon, successfully hatched after arrival at

destination and the fry deposited in good condition in the Columbia and

Willamette Rivers in the State of Oregon.

The application of this method during the season of 1887 has greatly

increased our facilities for distribution and, by enlarging the carrying
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capacity of the cars, has introduced a corresponding reduction in the

cost of distribution.

Only one car (No. 3) is as yet equipped for this service. This mud*'

three trips, carrying each time, in addition to its full complement of fish,

1,200,000 eggs, and experience has shown that the hatching of the eggs

in this moving station can be conducted as conveniently and with as

good results as at the fixed stations. The number of hatching-jars iu

use was L2, each requiring one half a gallon of water per minute and
having a capacity of 90,0t)0 eggs.

It is desirable that the equipment of car No. .'{should be increased to

60 jars, which will afford hatching room, for 5,000,000 shad eggs or about

8,000,000 whitefish eggs. It is recommended that car No. 2 be similarly

equipped and provided with circulating hatching and collecting appa-

ratus, thus giving each a carrying 'capacity four-fold greater than if

young fish only are transported.

Should the increase of the work of shad production necessitate, as is

probable, the construction of another car, it is desirable that this should

be built and equipped with special reference to its use as a field or mov-
ing station for the hatching of eggs of shad and whitefish.

TRANSFER OF EGGS TO DISTANT STATIONS.

The number of shad eggs collected during the season was greater

than we could care for at Battery and Central Stations. The necessity

of making proper provision for this excess led to the application of

the methods of transportation now in use for the transfer of eggs from

Fort Washington to Central Station to the transfer of large lots oi eggs

to remote stations, where the eggs were hatched and planted in ad-

jacent waters.

The eggs, packed on shallow, cloth-lined wooden trays, were crated

up in packages of convenient size for handling (each package contain-

ing 250,000 eggs), packed in the refrigerators of car 3, the temperature

regulated so as to stand at about G0° F., and transferred to destina-

tion. Of the four lots of 2,000,000 each, moved in this way, two arrived

at destination iu good condition, one in inferior condition, and one

proved almost a total loss. This lot, however, was delayed 12 hours

en route, and the eggs for safety stored in a refrigerating apartment

where the temperature approached freezing. To this is doubtless to be

attributed the loss of this shipment.

We have yet to learn much as to the conditions determining the suc-

cessful transfer before we can be assured of uniform success in making
shipments of eggs instead of fish to distant points, but doubtless the

movement of eggs instead of fish will be the main feature of future

distributions, since eggs can be transferred in large numbers at little

relative cost to distant points convenient to the waters to be stocked,

and hatched out there in improvised field stations or in a ear equipped

as a hatching station.

Washington, D. C, July 25, 1887.



XXVIII -DISTRIBUTION OF DUPLICATE SETS OF MARINE IN-

VERTEBRATES, 1879-1886.

In the Commissioner's report for several years past, reference has been
made to the work done by the U. S. Fish Commission in distributing to

museums specimens of the lower forms of aquatic life; but as in no case

has a detailed report been made, 1t has beeu deemed proper to present

one at this time. Thus in the report for 188 1 it was stated :

"The Commission has also made very large collections of aquatic ani-

mals, especially of fishes, shells, corals, crustaceans, starfishes, etc., and
after submittingthem toa careful investigation for monographic research
and setting aside a full series for the National Museum, the remainder
has been made up into well-identified and labeled sets for distribution

to colleges, academies, and other institutions of learning throughout
the United States. The educational advantages of this last measure
have proved to be of the utmost value and are thoroughly appreciated

by teachers throughout the country. Applications for these sets are

being continually received, and several hundreds of them have already

been supplied, a number of persons being occupied for a good part of

their time in preparing to meet additional calls. There is nothing which

so much increases the interest in natural history as the opportunity of

examining actual specimens of rare and usually unprocurable species,

instead of depending upon descriptions or drawings; and as the possi-

bility of obtaining these series becomes the better known it is quite

likely that all the resources of the Commission for making collections,

great as they are, will be full}' taxed.

" The calls for these specimens are usually made through the member
of Congress representing the district in which the institution is estab-

lished; or, if made direct to the Commission, they are referred to the

member for his indorsement and recommendation."

Again, in his report tor 1881, the Commissioner said :

" The Fish Commission has been enabled to do a great deal incident-

ally in the way of promoting science and education; especially by the

discovery of many rare forms of life in the waters, and by the accurate

labeling and extensive distribution of duplicates of these objects to col-

leges and academies throughout the country; the reserve specimens,

of course, going, under the law, to the National Museum. "

[1] 843
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In his report for L885 he wrote:

"There has also been hearty co operation with the work of investiga-

tion by various men of seience, notably by those connected with Gov-
ernment bureaus of this and other countries, and with many of the

leading colleges and educational organizations of the country. To the

latter it has been possible for the Commission to supply, in return, col-

lections of marine forms and other material of great value for class-room

instruction and for museum purposes. These collections involve no ex-

pense to the recipients beyond the cost of freight, of alcohol, and of suit-

able receptacles for exhibition and storage, and are assigned to schools

and colleges upon recommendation of. the member of Congress from the

district in which the institutions are located."

The following is a copy of the circular which was usually sent to ap-

plicants for these specimens

:

" Some of the duplicate specimens of marine invertebrates collected

by the U. S. Fish Commission have been arranged into sets for distribu-

tion to educational establishments throughout the country. They are

partly dry and partly in alcohol, each specimen accompanied by a

printed label giving name, locality, etc. The sets contain about 10.")

species each, and represent many of the principal families, orders, and
genera of Crustaceans, Mollusks, Radiates, and Sponges of the North

Atlantic.

" To obtain one of these sets application must be made through and

indorsed by a member of Congress and must contain an assurance

that the expense of proper exhibition will be met. Alcoholic specimens

are packed in a number of storage jars, from which they must be re-

moved and each placed in a separate bottle. The cost of jars and al-

cohol generally amounts to from $25 to $40, but these materials are

not furnished by the Fish Commission."

These series of duplicates were all prepared by Mr. Eichard Rathbun,

the first series at !New Haven, Conn., under the direction of Prof. A.

E. Verrill, the remainder at the National Museum. The following ex-

planatory remarks are quoted from the official lists

:

"The specimens included in the following list are preserved in alcohol,

unless otherwise stated. The authority given for the uame is usually

the author who first used the combined binomial name herein adopted,

and is not necessarily that of the author who first described the species

or gave the specific name. (A name in parentheses is authority for the

specific name only.)

"The species are not all included in each of the fifty sets, but those

sent in eaeh numbered set are checked on the list bearing the correspond-

ing number. The species now distributed are not to be considered as

the most common, but simply those which happen to be at present most

abundantly represented in the collections of the Fish Commission, or

*Proceedings of the United States National Museum. 1879, pp. 227-232
; 1881, pp.

298-303, 30 1-307 ; 1883, pp. 212-210.
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those which, for other reasons, can be most conveniently distributed at

this time, and have been so selected as to give representatives of most

of the important groups. It will also be understood that the species

included in this list form but a very small proportion (less than one-

twelfth) of the total number of species contained in the collections made
by the Fish Commission on the ISTew England coast." (Explanatory of

Series I.)

"The species enumerated in the present list were collected by the U.

S. Fish Commission, mainly during the past four years, and represent a

portion of the duplicate material resulting from their sea-coast explora-

tions, and now available for distribution. Several of the species in-

cluded in these duplicate sets are recent additions to science, obtained

by the U. S. Fish Commission steamer Fish Hawk, from the inner edge

of the Gulf Stream slope, south of Martha's Vineyard, during the sum-

mers of 1880 and 1881. This region, which was first explored in 1S80,

Las proved to be the richest dredging ground yet discovered upon our

coast, both as regards variety of life and abundance of specimens.

" Nearly all the species enumerated are included in each set, but of a

few species only enough duplicates were secured to supply a portion of

the sets. The sets will number about one hundred. The Crustacea have

been identified, for the most part, by Prof. S. I. Smith, and most of the

other species by Prof. A. E. Yerrill. The names are mainly those used

in the Preliminary Chech-list of the Marine Invertebrata of the Atlantic

Coast, by A. E. Verrill, edition of 1879. A considerable number of

species that have since been described are, however, here included."

(Explanatory of Series II.)

Five series, containing 360 sets in all, have been prepared, and of

these, 247 sets have been distributed to date. The following lists of

institutions and individuals supplied are furnished by Mr. Rathbnu, who
has had charge of the distribution :

List ofinstitutions and individuals supplied with sets of duplicate specimens of marine inver-
tebrates from the collections of the U. S. Fish Commission to December 31, L886.

1.—FOREIGN.

Country.



840 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4]

List of institutions and individuals supplied >rith sets of duplicate specimens of mavint
tcli rati'.s. etc.—Continued.

1.—FOREIGN—Continued.

Country.

Denmark
England. .

France . .

.

Germany

Greece ..

Holland .

.

Italy

Japan
Manitoba
Mexico . ..

City or town.

( lopenhagen
Cambridge
Fence Houses,County
Durham.

Liverpool
London
Manchester
Oxford
Sunderland
Nantes
Paris
Berlin
Dresden
Athens
Leyden

Do
Florence
i lenoa
Tokio
Winnipeg
Mexico
Guanajuato
Mexico

New Brunswick... . Fredericton ...

St. John
New Zealand Christ Church

Dunedin
Wellington

Norway Bergen
Christiana

Nova Scotia Windsor
Peru Lima
Portugal Lisbon
Russia

|
St. Petersburg
Edinburgh

Do
Scotland

Sweden . Stockholm .

Do

Institution or individual.

Royal Zoological Museum
John W. Clark, Cambridge University
Rev. A.M. Norman '

Derby Museum
British Museum .

Manchester College and Museum
Prof. II. N. Moseley
Prof. George S. Brady
Sooietc d'Histoire Naturelle
Museum-Jardin dea Plantes .•

Zoological Museum
Royal Zoological Museum
The Greek Government
Neder. Dierk. Veieeuiging
Netherlands Museum
Reale Museo di Fisico e Storia Naturale
Museo Civico di Storia Naturale
Mombusho Museum
Manitoba Historical and Scientific Society
Museo Nacional
Prof. Alfredo Duges
Prof. F. Ferrari Perez, Mexican Explorin
Commission.

New Brunswick University
Society of Natural History
Canterbury Museum
Otago Museum
Colonial Museum
Bergens Museum
University Museum
King's College
Facultad de Medieinade Lima
Zoological Museum
University of St. Petersburg
University of Edinburgh, Prof. J. C. Ewart.
Sir C. Wyville XI ion: son
Prof. Sven Loven,Koyal Academy
Museum of the Academy of Science

Series
No.

2. -DOMESTIC.

Stat. City or town.

California
Colorado

Connecticut - .

District of ( Columbia

Gc orgia.
Illinois .

Institution or individual.

ity.

San Francisco California Academy of Scii nces
Fort Collins Agricultural College.
South Pueblo. ... A. H. Danforth, president board of education.
Hart foul Trinity College
Middletown

,
Wesleyan Univers

Washington High School
Do

,
National Deaf Mute College

Do
j

U. S. steamer Albatross
Atlanta Atlanta University
Abingdon

|
Hedding College

Bloomington

.

Cairo . .
.".

Champaign -

.

Chicago ....

Do
Lake View .

.

Elgin
Evanston
Galesburgh .

.

Hyde Park .

.

Jacksonville
Moline
Naperviile..

.

Do
Normal
Quincv ...

Roekfurd . -

Rock Island .

Illinois Wesleyan University
Cairo public schools
Illinois University Museum
Chicago Academy of Sciences
North Division High School
Lake View High School
Elgin Scientific Society •-.

North west ei n University
Knox College
Hyde Park School
Jacksonville Female Academy
W. S. Mack, superintendent public schools -

Northwestern College ........

P. Thompson, president board or education
Illinois Museum of Natural History
Chaddock College
Rockford Seminary
Augustana College

Scries
No.
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List of institutions and individuals supplied with sets of duplicate specimens of marine inver
tebrates, etc.—Continued.

2.—DOMESTIC—Continued.

State.

Illinois .

Indiana

Iowa

Kansas

Kentucky

Maine.

Maryland

Massachusetts.

.

Michigan

Minnesota

Missouri

City of town.

Springfield
Virginia
Bloouiington
( irawfordsville .

.

Crown Point
Delphi
Franklin
Hanover
Indianapolis

La Fayette
Do'.

Moore's Hill
Paxton
Richmond
Terre Haute
Cedar Rapids
College Springs.

.

Davenport
Do
Do

Fairfield.
Do

Grinnell
Iowa City

Institution or individual.

State Natural History Society
Central Illinois- Science Society
Indiana State University
Wabash College
Crown Point Public School Museum
Delphi High School
Franklin College
Hanover College
Indiana Institute for Educating the Deaf and
Dumb.

High School '.

Purdue University
Moore's Hill College
John W. Spencer
Karl liam College
Indiana State Normal School
Coe College
Amity College
Davenport Academy of Natural Sciences
Oriswold College
C. T. Lindley
Fairfield Museum and Library
Parson's College
H. W. Parker
Museum of Natural History, State University...
Cedar Valley Seminary...!
Penn College

,

Tabor College
State Normal School

,

Bethany Normal Institute
Kansas State A grieultural College .

Washburn College
Ogden College
Kentucky University
Polytechnic Society of Kentucky
Female College
Central University
Bowdoin College
Maine Wesleyan Seminary and Female College
Maine State College '

Portland Society of Natural History
Friends' Academy '

,

Johns Hopkins University
E. McDowell Agassiz Association, Chapter 387..

.

McDonogh School
Woodstock College
Amherst College
Massachusetts Agricultural College
Lasell Seminary
Williams School

,

The Lowell School
Massach usetts Institute of Technology
St. John's Ecclesiastical Seminary
Chelsea High School
Leicester Academy
Martha's Vineyard Summer Institute

Oskaloosa
Tabor
Emporia
Lindsborg
Manhattan . ...

'i'opeka
Bowling Green .

Lexington
Louisville
Paducah
Richmond
Brunswick
Kent's Hill
Orono
Portland
Baltimore

Do
Do

McDouogh
Woodstock
Amherst

Do
Auburndale

Do
Boston

Do
Brighton
( Ihelsea
Leicester
Martha's Vine

yard.
Medford Tufts College
Northampton Smith Colli
Pittsfield Berkshire Athenaeum
South Boston Perkins Institute and Massachusetts School for

the Blind.
South Hadiey Mr. Holyoke Female Seminary
Wellesley Wellesley College.
Willianistown . . . , Williams College.
Albion Albion Colle
Detroit Detroit High School
Lansing Agricultural College.
Olivet

;
Olivet College

Fpsilanti Michigan State Normal School..
Minneapolis

, Minnesota Academy of Sciences
Do ! University of .Minnesota

SaintGloud State Normal School
Winona

]
State Normal School

Camden Point
1 Female Orphan School

Series
No.
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List of institutions and individuals supplied with sets of duplicate specimens of marine inver-
tebrates, etc.—Continued.

2.—DOMESTIC—Continued.

State. City or town. Institution or individual. Series
No.

Missouri.

Nebraska

.

New Hampshire. .

.

New Jersey.
New York .

North Carolina
Ohio

Pennsylvania ...

Columbia
Kansas City
Parkville
Saint Joseoh

Do .....

Sedalia
Do

Springfield
< 'lit i'.

Lincoln
Do

Neligh
Weeping Water .

Hanover
Meriden
Princeton
Brooklyn

Do '

Buffalo
Canton
Clifton Springs .

.

Ithaca
New York

Do
( (swego
Pittsford
Pittsburgh
Potsdam
Poughkeensie. . ..

Do....".
Rochester
Schenectady
Skaneateles
Svracuse
Chapel Hill
Ada
i Cincinnati

Do
Do
Do

( Cleveland
Dayton
Delaware

Do
Fremont
Granville
Hudson
Oberlin
Piqua
\Vt sterville
Wilmington
Bainbridge
State College
Gettysburg!)
( i-reenville

!!a\ erford < College,

Huntingdon
Lewisburgh
Meadville
Ogontz
Philadelphia

Do
Do

Do.
Do

Rhode Island.

Do
1 lir

S a art hinore -. -

Walliugford ....

Washington . . . -

West i'i,

iwn
WilHamsport . .

.

Providence
Do

University of the State of Missouri
Kansas City Academy of Science
Park College
St. Joseph's Commercial College
State Insane Asylum
Sedalia Natural History Society
Sedalia University
Drury College...'.
Doane College
Nebraska Fish Commission . ..."

University of Nebraska
Gates College .'

High School
Dartmouth College
Kimball Union Academy
( College of New Jersey
Adelphi Academy
Long Island Historical Society
Buffalo Society of Natural History
St. Lawrence University
Foster School ,

Cornell University
College of New York
Ida M. Elliott, 9 West Thirty-ninth street
State Normal School
Rochester Society .

High School
Normal School
Poughkeepsie Society of Natural History
Vassar College
Rochester University
Union College
Skaneateles Library Association
Syracuse University
University of North Carolina
Northwestern Ohio Normal School
Cincinnati University
Cnvier Club
Normal School
Society of Natural History
Kirtlahd Society of Natural History
St. Mary's Institute
Museum of the Ohio Wesleyan University
Normal School, Ohio Wesleyan University
Birchard Library and Museum
Denison University
Western Reserve College
Obeil in College
High School
Otte'rbein University
Wilmington College
Mr. F. G. Galbraith
Slate ( 'ol lege

Pennsylvania College
Theil < College
Have] ford College .

Brethren's Normal ( College

University
Allegheny College
Ogontz School
Academy of Natural Sciences
Bryn Mawr College
Department of Biology, University of Pennsylva-

nia.

Friends' Central School, Fifteenth and Race streets

Pennsylvania Institution for Instruction of the

Blind.
Wagner Free Institute of Science's

Agassiz Association
Swarthmore ( College.

Walliugford Natural History Society
Washington and Jefferson College

formal School
Westton n Boardim; School .'.

Williamsport Dickinson Seminary
Brown University
Providence Franklin Society
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List of institutions and individuals supplied with sets of duplicate specimens of marine inver
tebrates, etc.—Continued.

2.-D0MESTIC—Continued.

State.

Rhode Island.

.

South Carolina
Tennessee

Texas .

.

Vermont

Virginia

West Virginia.
Wisconsin

City or town.

Providence
Charleston
Claiksville
Cleveland
Columbia
Morristown
Nashville
Spring Hill

College Station .

.

Barre
Burlington
Middlebury
Crozet
Hampton
Morgantown
Elkhorn
Lake Geneva
Madison
Milwaukee
Ripon

Institution or individual.

State Normal School
AveryNormal Institute
Southwestern Presbyterian University
Centenary Female College
Female Institute
Morristown Seminary and Normal Institute .

Mehurry Medical College
Beechcroft School
State Agricultural and Mechanical College .

.

Goddard Seminary
University of Vermont
Middlebury College
Miller Manual Labor School
Hampton Normal and Agricultural Institute.
West Virginia University
Elkhorn Hi<rh School.
Geneva Public School
University of Wisconsin ..

Public Museum of the City of Milwaukee
Ripou College

Series
No.

RECAPITULATION.
Number of sets of Series I distributed 49
Number of sets of Series IE distributed 46
Number of sets of Series III distributed 4!»

Number of sets of Series IV distributed 07
Number of sets of Series V distributed 6"

Total 247

The number of species in each series was as follows :

Series I 198

II 183

III (first educational) 10:2

IV (second educational) 110

V (for exchange only) 213

The following single list, containing 260 items, has been compiled from

the five lists upon which the specimens were sent out. The series

which contain representatives of each species are denoted by Roman
numerals so placed in columns as to indicate the place from whence
the specimens were obtained.

S. Mis. 90 54
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List of species of marine invertebrates from the Atlantic

Name.



[9] DISTRIBUTION OF MARINE INVERTEBRATES.

coast used hi making up sets for distribution.

851

p

O



852 KEPORT OF COMMISSIONER OF FISH AND FISHERIES. [10]

List of specks of marine hi vertebrates from the Atlantic coast
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List of species of marine invertebrates from the Atlantic coast
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List of species of marine invertebrates from the Atlantic coast
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List of species of marine invertebratesfrom the Atlantic coast

Name.
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List of specks of marine invertebrates from the Atlantic coast
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INDEX.

[Note.—The references are to page-figures in brackets.]

Page
ACanella normani 18

Acanthogorgia arruata ]8

Acmiea testudinalis 14

iEga psora 10

Aleyonidiuni ramosuni 1G

Alcyonium carneum 18

Amoroeciuin constellatuin 16

pelluciduin 10

stellatum 16

Aruphiura macileuta 18

Amphitrite ornata 12

Anacliis avara 12

Anomia aculeata 14

glabra 14

Antedon dentatuin 18

Anthoniastus grandiflorus 18

Arabella opalina 10

Arbacia punctulata 16

Arcbaster agassizii 18

americanus 18

flora 18

Argina pexata 14

Artemia gracilis . . . .• 10

Ascidia mollis 14

Ascidiopsis complanata 14

Astarte undata 14

Asterias forbesii 18

stellionura 18

vulgaris 18

Aatrangia danae 18

Astrochele lymani 18

Astropiiyton agassizii 18

lamarckii 18

Astrorbiza arenacea 20

Astyris lunata 12

Balanus balanoides 10

Balticina finmarchica 18

Bittium nigrum 12

Bolocera tuedia? 18

Boltenia bolteni 16

Botryllus gouldii 16

Buccinum undatum 12

Bugula tlabellata 16

murrayana 16

turrita 16

Callinectes haatatns 8

Callista convexa 14

Cambarus affinis 8

Cancer borealis 8

irroratus 8

[23]
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Carcinus maenas g
Catapagurus sbai reri 8

Cellularia ternata 16

Cerebratulus ingens 12

roseus 12

Cbastopteruspergamentaceus 10

Cbalina oculata . . l 20
Ciona ocellata iq
Cirolana concbarum 10

Cirratulus grandis 12
Cladorbiza grandis 20
Clidiopbora trilineata 14
Cliona sulpburea 20
Cliteilio irrorata 12

Clymenella torquata 10
Crangon vulgaris „ «
Crepidula i'ornieata 12

plana 14
Cribrella sanguinolenta ]8
Crisia eburnea i$

Ctenodiscus crispatus 18
Cyrtodaria siliqna 14
Cyprina islandica 14

Beutalium striolatum 14

Diastylis quadrispinosus 8

Dipbasia fallax ".

20

Diplopteraster multipea 18

Discopora nitida 1(3

Echinaracbnius parma ] q

Echinus gracilis ] fi

Ensatella americana 14

Epizoantbus americanus ]8

paguriphila 18

Eseharina isabelliana 1

6

Euglycera dibranchiata 10

Eupagurus bernhardus 8

kroyeri h

longicarpus , s

politus 8

pollicaris 8

pubescens 8

Euprognatha rastellifera 8

Flustrella bispida ]6

Fulgur carica 12

Gammarus locusta 10

natator 10

Gelasimus jmgilator 8

Iiugnax 8

Gemellaria loricata 16

Glandula arenicola 16

865
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Page.

Globiceps tiarella -0

Gyge hippolytes 10

llalocampa producta 18

Halocynthia echinata 16

partita 10

pyriformis 16

Harmothoe imbricata 10

Heteroteutbis tenera 12

Hippa talpoiila ,S

Hippolyte spina 8

securifrona 8

Hippotboa hyalina 16

Homarus americanua 8

Hyalinrecia artifex 10

Hyaa coarctatus 8

Hydrallmania falcata 20

Idotea irrorata 10

robusta 10

Ilyanassa obsoleta 12

Lacuna vincta 12

Lsetmatonice armata 10

Lepas anatifera 10

i'ascicularia 10

Lepidonotus squamatus 10

Lepralia americana 10

Leptasterias couipta 18

Lcptoclinum albidum 10

var. luteolum 10

Leptosynapta girardii 10

Libinia dubia 8

eniarginata 8

Ligia oceanica 10

Limulua polyphemus 10

Littorina Littorea 12

palliata 12

rudia 12

Loligo pealei 12

Lophothuria fabricii 10

Lunatia heroa '. 12

Macoma sabiilosa 14

Margarita belicina 14

Megalopas 8

Melampas lineatus 14

Membranipora pilosa 1G

Metridium marginatum 18

Microciona prolifera 20

Modiola modiolus 14

plicatula 14

Molgula arenata . 16

manbatteuaia 10

retortiformis 16

Mulinia lateralis 14

Munida 8

Mya arenaria 14

Mysia americana 8

mixta 8

Mytilus edulis 14

IS'epbtbya cseca 10

inciaa ... 10

Neptunea decemcostata 12

Nereis pelagica 10

virens 10

Neverita duplicata 12

Nothria conchylega 10

opalina 10

Page.

Nticula proxima 14

Nympbon birtum 10

Obelia geniculata 20

dichotoma 20

Octopus bairdii 12

Odon taster hispidus 18

Ommastrepbes illecebrosa 12

Ophiacautba millespina 18

Ophiocnida olivacea 18

Opliioglypha robusta 18

sarsii 18

Opbiopholis aculeata 18

Opioscolex: glacialis 18

Orchestia agilis 10

Ostrea virginica 14

Palsemonetes vulgaris 8

Pandalus borealis 8

leptoeerus 8

montagui 8

propinquus 8

Panopeus sayi 8

Paragorgia arborea 18

Parapaguriis piloaimauua 8

Pecten irradians 14

tenuicostatua 14

vitrens 14

Pennatula aculeata 18

borealis 18

Pen tacta frondosa 16

Peropbora viridia 16

Petricola pholadiformis 14

Phascolion strombi 12

Pbaseolosouia gouldii 12

Phoxicbilidium maxillare 10

Pinnotberes maculatus 8

Platyoniebus ocellatns • 8

Pleurobrajichia tarda 14

Podarke obscura 10

Pontopbilus bre virostria 8

norvegicus 8

Porania grandis 18

Potamilla reniformia 12

Primnoa reseda 18

Ptilocbeirus pinguis 10

Purpura lapillus 12

Eaphiodesma lingua 20

Kenilla reniformis 18

Sagartia abyssicola 18

Sagitta elegans 12

Salpa 16

Salpa caboti 16

Saxicava arctica 14

Scapharca transversa 14

Scbizaster fragilis 16

Sergestes arcticua 8

Sertularella polyzonias 20

tricuspidata 20

Sertularia cupressina 20

pumila 20

Spirorbis borealis 12

lucidiis 12

Spisula ovalis 14

solidissima 14

Sfcernaspis fossor 12

Stnmgylocentrotm diobacbiensis 10
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Page.

Suberites compacta 20

Sycotypus canalicalatus 12

Tagelus gibbus 34

Talorchestia longicornis 10

Teruora longicornis 10

Terebratulina septentrionalis It;

Teredo megotara 14

Telliya gravata 20

Themisto bispinosa : 30

Thelepus cmcinnatus •-• 12

Thyone briareus 10

Thysanopoda inennis 8

norvegica 8

Tottcnia gemma 14

Trachydermon ruber 14

Page.

TracliydermoE albus 14

Tritia trivittata. 12

Trophonta affinis 12

Unciola irrorata 10

Urosalpinx cinerea 12

Urticina callosa 18

nodosa 18

Venerieardia borealis : 14

Venus raercenaria 14

Vesiculai ia dichotoma 16

Virirularia grandiflora 18

Toldia limatula 14

sapotilla 14

thraciformis 14

Zoeaa 8
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XXIX.—LISTS OF THE DREDGING STATIONS OF THE U. S. FISH

COMMISSION, THE U. S. COAST SURVEY, AND THE BRITISH

STEAMER CHALLENGER, IN NORTH AMERICAN WATERS, FROM
1867 TO 1887, TOGETHER WITH THOSE OF THE PRINCIPAL
EUROPEAN GOVERNMENT EXPEDITIONS IN THE ATLANTIC
AND ARCTIC OCEANS.

Peepa-OED by Sanderson Smith.

PREFACE.

The records of the dredgings and trawlings executed by the U. S.

Fish Commission from 1871 to 1879 were published in the Fish Com-

mission Eeport for 1879 by the author and Mr. Richard Rathbun ; those

of the Fish Batch from 18S0 to 1882 in the Bulletin of U. S. Fish Com-

mission for 1882, by Mr. Richard Rathbun ; those of the Albatross from

1883 to 188G in various volumes of the Fish Commission reports. The

dredgings of the Fish HawTc from 1883 to 1887 and of the Albatross in

1887 have not yet been published.

Although separate copies were printed of the lists from 1871 to 1882,

the scattered mauuer in which most of these lists appeared in various

publications and associated with great masses of other material has

rendered it very difficult to bring together a complete series of them.

The completion of the accompanying series of charts, on which all

the dredging positions of the U. S. Fish Commission, the U. S. Coast

Survey, and the British steamer Challenger in North American waters

are laid down, has rendered it desirable to bring together and complete

all these scattered lists, together with those of the Coast Survey and

the Challenger. The opportunity has at the same time been taken to

collect together the records of the dredging operations undertaken by
the British, French, Italian, Norwegian, Swedish, and other European
Governments in the Atlantic and Arctic, the results of which are of al-

most as much importance to us as of those carried on upon ourown coasts.

These are scattered through a great number of works in various lan-

guages, and many of them very difficult to find, and have in many cases

never been reduced into the form of tables; so that the task of bring-

ing them together and putting them into shape has been a somewhat
[1] 873
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laborious one. It has been endeavored to present as nearly complete a

set of these records as possible, but no doubt some will be found to have

been omitted which ought to have been included. Excepting in the

Arctic seas series consisting mainly of shallow-water dredgings, such

as those in the Baltic, have not been included. Of other expeditions

which have made important dredgings no lists, so far as is known,
have ever been published. It will be noticed, also, that the amount of

detailed information given in these lists varies very much, some giving

only the position, depth, and kind of bottom, whilst others contain full

particulars of temperature of air, surface, and bottom, drift, etc. They
arc here presented essentially as originally published, with some slight

changes of arrangement for the sake of uniformity, and with foreign

measures or temperatures accompanied with their American equiva-

lents. The sources from which they were derived are, as a rule, stated,

but with some exceptions.

A large part of the dredging positions of the Coast Survey were

published by Professor Agassiz in the Bulletin of the Museum of Com-
parative Zoology at Cambridge, Mass. Those of 1867, 1888, and 1869

made by Count Pourtales have, however, been rendered definite by
reference to the original charts and records in the Coast Survey Office

;

those of 1872, made by Dr. William Stimpson, have been added from

the same sources, and a few other additions and corrections have been

made.

The prefatory notes attached to each, both of the American and for-

eign lists, will render unnecessary any further explanation of their

sources or peculiarities here.

The five large charts accompanying these lists require but little ex-

planation. They relate only to the work of the Fish Commission, Coast

Survey, and Challenger on and near our Atlantic coast, as it was not

found practicable to publish at present charts illustrating the dredgings

in other parts of the Atlantic aud Arctic, although such have been

prepared.

Every dredging made by the Fish C ommission or the Coast Survey

has been placed upon one or the other of these charts, except where the

scale compels their omission or where the position was originally so in-

definitely stated as to render it impossible to place it accurately. Of
both these classes special lists are giveu on the charts, pointing out the

nearest station which is placed on the chart.

A few words may be added to explain the special objects of the four

small charts and sections placed upon the chart of the Caribbean Sea.

The little chart of the Gulf of Mexico and the northwestern part of the

Caribbean Sea serves to show parts of the Gulf not included on any of the

large charts, to give additional contour lines, and to direct attention to

the remarkable regions of deep water existing in both seas, and espe-

cially to that one marked as the Sigsbee Deep in the Gulf of Mexico.

The bottom of this is almost a perfect plain, varying ii>. depth over a
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very large area only from 2,000 to 2,050 fathoms, as is shown by the

east and west section across the Gulf, which is also given.

The three sections, from the Cultivator Shoal, or George's Bank,

from Hatteras, and from Charleston, illustrate the general fact of the

very gentle slope of the sea bottom along our eastern coast until the

depth of about 100 fathoms is reached and of its very abrupt descent

beyond that line, whilst they show the very different distances from

shore at which this line is found.

Thetwo sections showing the temperatures in the Mediterranean and the

Caribbean Sea illustrate the factthatina deep basin closed by a barrier

of shallower soundings no change of temperature occurs from a depth

corresponding with that of the barrier to the very greatest depths. In

the Mediterranean the temperature found at a depth of about 120

fathoms, that of the Straits of Gibraltar, is about 574° Fahr. and does

not vary to a depth of more than 2,000 fathoms,whilst in the Caribbean

and Gulf of Mexico the deepest channel communicating with the ocean

appears to be about 800 fathoms, corresponding to a temperature of

39J° Fahr., and below this depth this temperature is invariably found

down to 2,000 fathoms and more. The temperatures marked upon the

section of the Gulf of Mexico illustrate this fact more fully.

The other temperature sections show the very rapid diminution of

temperature from the surface and the very low temperatures reached

iu great depths.

As, after the preparation of the chart of the Carribbean Sea, the sec-

tions illustrating depths and temperatures were found, when reduced,

to be too small for convenient use, enlarged copies of them are given as

separate plates, numbered 5a, 5b, and 5c.

The tables of serial temperatures, taken by the Speedwell, Fish

Hawk, and Albatross, afford the means of studying these changes of

temperature in greater detail. These tables, like those of positions,

have been scattered through numerous volumes, and, as requiring the

aid of charts for their intelligent use, it has been considered best to

bring them together in connection with these.

The hydrographic stations of the Albatross having been published

for the most part by the Hydrographic Office as well as in the Fish

Commission reports, and requiring only very rarely to be referred to by
their serial numbers, the lists of them have not been reprinted.



LIST Of CHARTS.

No. 1. Dredgiugs of U. S. Fish Commission in Gulf of Maine, Nantucket and Vineyard
Sounds.

No. 2. Dredgings of U. S. Fish Commission in Nantucket, Vineyard, and Long Island

Sounds.

No. 3. Dredgings of U. S. Fish Commission, U. S. Coast Survey, and Challenger, from

Cape Cauaveral, Florida, to the Grand Bank of Newfoundland and the

Flemish Cap.

No. 4. Dredgings of the U. S. Fish Commission and the U. S. Coast Survey in the Gulf

of Mexico and adjacent parts of the Atlantic Ocean and the Caribbean Sea.

The Florida Reefs are also given as a separate plate of enlarged size, num-
bered 4a.

No. 5. Dredgings of the U. S. Fish Commission, U. S. Coast Survey, and Challenger in

the Caribbean Sea and adjacent parts of the Atlantic Ocean.

[On this chart have been placed four small subsidiary charts aud sections,

as follows: (1) A small chart of the whole of the Gulf of Mexico, with
additional contour lines. (2) A section from east to west across the Gulf of

Mexico, with temperatures. (3) Several temperature sections in Atlantic,

Caribbean, and Mediterranean. (4) Three sections of the sea bottom, com-

mencing at the Cultivator Shoal, Cape Hatteras, and Charleston, respect-

ively. For further explanations of these subcharts see the preface. Iu

order to render these sections more convenient for use the second, third,

and fourth are also given of about four times the size as separate plates,

numbered 5a, 56, and 5c]

876 [4]
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LISTS OF THE DREDGING STATIONS OF THE U. S. FISH
COMMISSION FROM 1871 TO 1879, INCLUSIVE, WITH TEM-
PERATURE AND OTHER OBSERVATIONS.

[Arranged for publication by Sanderson Smith and Richard Rathbun.]

The following lists include all the recorded dredging stations made
by, or in connection with, the United States Fish Commission, from

its organization up to date. The stations are, for the most part, ar-

ranged chronologically, and are designated by four series of numbers or

letters, as follows: One series of numbers, from IV to 87 V, with letters

appended, represents the stations for 1871. The 1872 stations (in the

Bay of Fundy) are designated by letters from t to z. Those for 1873

are indicated by a second series of numbers, from 1 to 212, with B.

(Bache) or Bl. (Bluelight) added, according as the dredgings were car-

ried on from the steamers Bache or Bluelight. In this series, however,

are also included the stations of the Bache for 1S72 and 1871, as well as

those for 1873. The last series combines all the stations from 1874 to

1879, inclusive (omitting 1876, during which year sea-work was sus-

pended), in numbers running from 1 to 7G9. For the sake of obtaining

greater uniformity in recording the stations on charts, as explained fur-

ther on, the stations for 1871 and 1875, originally numbered separately,

have been united with those from 1877 to 1879, and given numbers fol-

lowing 1879. The numbers for these later years run as follows: 1874,

from 400 to 580; 1875, from GOO to 769; 1877, from 1 to 128; 1878, from

129 to 238; 1879, from 239 to 378.

The stations of the Speedwell for 1877, 1878, and 1879 are indicated

by numbers only, and are readily distinguished from those of the Bache

and Bluelight, which have B. or Bl. affixed to them. In the following

tables the localities given are taken from the original record books,

whenever such exist (i. e., for all the work of the Speedwell and much
of that of the Bluelight—101 Bl. to 166 BL), with some other uotes added

to facilitate the finding of the localities on the chart. In many cases the

positions were marked, at the time, on the steamers' charts by the com-

manding officer, and all such positions have been adopted, even though

differing somewhat from those given by the record books. From the

nature of the operations of dredging and trawling, it becomes almost
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impossible to estimate exactly the changes of position caused by cur-

rents, etc., especially when out of sight of land, and in a few cases the

positions were not placed on the charts at the time, and the bearings

given do not suffice to fix them very accurately. It is believed, how-

ever, that but few posilions are rendered uncertain to any great extent

by either of these causes. A large part of the positions determined by

the Baclic were originally given by latitude and longitude. The other

latitudes and longitudes given in the tables are intended to serve as

the readiest means of finding the localities, all of which are either thus

designated or are referred to as being near others which are so. The

bearings given for the Speedwell's work in 1878 are true; the others,

with a few (unrecognizable) exceptions, are magnetic.

In the last column of the tables the letter indicates the apparatus em-

ployed in dredging : D., Dredge ; Ag. D., Agassiz Dredge ; R. D., Rake

Dredge; T., Trawl; Ag. T., Agassiz Trawl; O. T., Otter Trawl; Tan.,

Tangles.

STATIONS FOR 1871, IN AND ABOUT VINEYARD SOUND, MASSACHUSETTS.

During this, the first year of the Commission, the dredgings in shal-

low water were made partly from a sail-boat and partly from a steam-

launch, and those in the deeper waters from the United States revenue-

cutter Moccasin, Capt. J. Gr. Baker. The dredging stations numbered

in all about 250, but to avoid confusion in laying them out on the chart,

they were combined into 87 groups or lines, each including from 2 to 9

stations, the lines being designated by numbers, the stations by letters.

In this manner they were represented on the large chart accompanying

the Report of the United States Fish Commissioner for 1871-72. In

making up the present list the same arrangement has also been followed,

and where all the stations of a group were of the same nature, they

have been located collectively ; otherwise the exact position of each sta-

tion has been given.

Dates are not prefixed to all of the inner groups, as many of these

include stations made on different days. Temperature observations

(with Miller-Casella self-registering thermometers) were taken at most
of the outer stations, as recorded in the list, but were omitted at the

inner ones. The dredge was the implement most commonly used for

scraping the bottom, but the beam trawl was also frequently em-

ployed on the smooth inner grounds. The rake-dredge was worked a

few times off Gay Head and the tangles very rarely, in only a few

places. The characters of the many localities.gone over in 1871, as well

as the species of animals found inhabiting them, are fully discussed in

the "Report upon the Invertebrate Animals of Vineyard Sound and

the adjacent waters, with an account of the physical characters of the

region," by Prof. A. E. Verrill; contained in the Report of the United

States Fish Commissioner, Part I, for 1871-'72.
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Note —The serial numbers in this table from 1 to 87, inclusive, should be read It, 2 v, 3 v, etc., to

correspond with the charts upon which the positions are so designated.

Date.

1
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38

Date. Locality.

1871.

June 30
July 3
July 8

July 20

July 20

June 29

a, b, c, d, e,f. Between Nobska Point
and Falmouth, and south of Fal-
mouth, about 1 mile.
Vineyard Sound

:

a, b. About If miles south of Falmouth
c, d. North of west end of L'Horuine
Dieu Shoal.

a, b, c, d, e. Vineyard Sound, between
Waquoit Bay and Falmouth.

a, b, c, d, e. Vineyard Sound ; a line of
dredgings parallel to No. 25, and
from £-£ mile further south.

a, b. Vineyard Sound, about midway
between the western part of
L'Honrme Dieu Shoal and the main-
land.
Vineyard Sound :

a, b. Off western entrance to channel
between L'Honrme Dieu Shoal and
Hedge Fence.

c, d, e,f. South of western end ofHedge
Fence.

a, b, c. Vineyard Sound ; a line parallel
to, and just south of, eastern half of
Hedge Fence.

a, b. Mouth of Vineyard Haven, be-
tween East and West Chop.
Vineyard Sound

:

a, b. Between Hedge Fence and East
Chop.

c, d, e. North of East Chop and off

Vineyard Haven.
a, b, c. Vineyard Sound ; line running
east and west, north of eastern half
of Hedge Fence.
Vineyard Sound

:

a, b. South of eastern end of L'Homme
Dieu Shoal.

c, d. Southeast of same shoal
a, b, c, d, c,f. Vineyard Sound, between
eastern end of L'Homme Dieu Shoal
and Wreck Shoal.

a, b, c, d, e. Vineyard Sound ; line run-
ning east and west between Wreck
Shoal and 1 mile off Waquoit Bay.

a, b, e, d. Nantucket Sound, between
Wreck Shoal and Horse-Shoe Shoal.
Vineyard Sound, off north side of
Martha's Vineyard and nearly
parallel with the shore, distant
from shore J-J mile

:

a, b, c, d. Between Martha's Vineyard
and Middle Ground.

e,f,g. Off West Chop
h, i. Off East Chop

Vineyard Sound

:

a. About J mile north of center of Mid-
dle Ground.

b, c. Just off center of Middle Ground. .

a, b. Vineyard Sound, about midway
between Nobska Point and Middle
Ground.

a, b, c, d. Vineyard Sound, between
Wood's Holi and Middle Ground.
Vineyard Sound:

a. About 1J miles east ofNobska Point

.

6. About 1
J-
miles southeast of Nobska

Point.
a, b. Vineyard Sound, off Tarpaulin
Cove.
Vineyard Sound

:

a, b, c. Line of dredgings off northern
half of NaushonPsland, parallel to
shore, distant about $ mile.

d. Continuation of same, § mile off
Nonaiuesset Island.

•si

Q
1-

4i-10

5A-10
5-13

3-5

5-13

5|-13

5-6

10-12

5J-12

5-7

10-13

0-111

11-12*

5J-13J

5-8J
5-7

4-72

4i-ir»\

9-13

4i-9

9?r-m
12-13*

4f-6J
10-12

10J-15I

10£-132

101-11J

Nature of bottom.

Gravel, small stones,
shells.

Sand, shells, eel-grass

Gravel, shells

Sand, shells, eel-grass

Sand, stone3, sea-weeds

Sand, gravel, small
stones.

Gravel, &c

Sand, eel-grass, alj:

Sand, gravel, small
stones.

....do

Gravel, &c

.

...do

...do
Gravel, hard mud,
saud.

Gravel, shells

Astrangia, sponges, &c

Gravel, stones, rocks.

Bocks, sand
Sand, stones

Gravel

.

...do
Stones, gravel.

Gravel, stones, sand.

Small stones
...do

Gravel

Gravel, hard sand.

Gravel

Temperature.
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i—i

Q Date. Locality.

•3
A

Nature of bottom.

Temperature.

1871.

79

M)

81

32

85

60

Sept. 12

Sept. 12

Sept. 9

Sept. 11

Sept. 9

Sept. 13

a, b, e, d. Buzzard's Bay, westward of
Quamquisset Harbor, about l|-2£
miles.

a, b. Wood's Holl Passage, between
Long Neck aud Uncatena Island.

c,d. West of Long Neck, £-§ mUo
a, b, c, d. Buzzard's Bay, northward
from Woepeeket Island, 14-2 miles,

forming a line running about north-
east and southwest.
Buzzard's Bay, north of northern
part of Naushon Island

:

a, b, c. Parallel and near to shore from
Uncatena Island to south of Woe-
peeket Island.

d. About west of Woepeeket Island,

J mile.

«,/, g. Northwesterly from Woepeeket;
e, £ milo ; /, 1 mile ; g, 1 J miles.

a, b. Buzzard'sBay,northwardof Woe-
peeket Island, 1 j-2| miles.

Buzzard's Bay, forming a line of dredg-
ings parallel to the Elizabeth Islands
and distant from them g-| mile.

a, b, c. Off Naushon Island
d, e. Off Pasque Island

/, g, h. Off C uttyhunk Harbor
a, b, c. Buzzard's Bay, between Quick's
Hole and Lone Rock.

a, b, c, d, c, f. Quick's Hole, between
PasquelslandandNashawenalsland.

a, b, c, d, e. Buzzard's Bay, off northern
entrance to Bobisson's Hole.

74 Sand, gravel, stones .

I

32—Gil Fine gravel

32-6J
7*-8i

o.i-io;

Eocks, hard sand.

Sand, mud

6} Eocks ,

74-8J Sand and muddy sand

7.V Mud
i

7-9

Blue mud
I ..do

3-1-5

32-8£i Gravel, deadweeds, &o

5J-8J Eocks, gravel, sand

3i_7i

In channel between Chappaquiddick
Island, Martha's Vineyard, and
Hawe's Shoal

:

a. Northern part of channel
b. Southern part of channel

Southeasterly from Martha's Vine-
yard, 3J to"9 mdes:

a. 10 mdes south from Cape Poge

b. 13 miles south from Cape Poge
0. 1^ miles west of b

South of Martha's Vineyard, 5 to 8
miles

:

a. Southeast of Gay Head, 12£ miles..
b. Southeast of Gay Head, 8 miles

Southand southwestfromGayHead,
about 5 miles ; northwest of No-
man's Land

:

a. 5 miles south-southwest ofGay Head

.

b. 5 miles south of Gay Head
a, b, c,d. VineyardSound, offGay Head,

parallel to No. 58, and slightly more
distant from shore.
South and southwest of Gay Head:

a. Ik miles southwest of Gay Head
6.

4 "miles southwest of Gay Head .—
c. 2i miles a little west of south of Gay
Head.

d. 3£ miles a little east of south of Gay
Head. *
West of Gay Head, 2 to 5 miles

:

a. 3 miles; b, 3 J miles; west of Gay
Head.

c. 4 miles west of Gay Head
d. 1 mile north-northwest from c

«. 5 miles a little north of west from
Gay Head.
West-southwest of Gay Head, 10 to

13 miles:
a. 13 miles west-southwest from Gay
Head.

b. 10A miles west-southwest from lay
Head.

3i-4J
4.J-5

18J
21

101
lo.\

8-12
10

10-10

13

12

Mud, eel-grass, and
dead weeds.

Black mud
Blue clay ,

Sand and silicious
sponges.

Sand
Sandy mud

04
01. 5

Sand.
...do

Gravel and stones

.

...do
Eocky

Eocks, gravel
Sandy mud—
Bocks, gravel

.

...do

Sand

Soft, sticky mud

.

...do

...do

Gravel, 3and, with some
mud.

....do
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STATIONS FOR 1873, WITH HEADQUARTERS AT PEAK'S ISLAND, CASCO
BAY, MAINE; AND ALSO STATIONS OF THE UNITED STATES COAST
SURVEY STEAMER BACHE FOR 1872, 1873, AND 1874, IN THE GULF OF
MAINE, ETC.

Iii this list the dredgings indicated by the above heading have been

grouped together, as they appear on the chart prepared for publica-

tion. Numbers ranging from 1 B. to 78 B. were originally assigned to

the BacJw dredgings for 1873 and 1874, in papers published by Profes-

sor Verrill in the American Journal of Science for April, 1874, and June,

1875, aud elsewhere. To these the dredging stations of the Bache for

1872, 18 in number, have been added, thus increasing the list to 97 B.

As to the regular series of dredgings made by the Bluelight, under

command of Lieut. Commander L. A. Beardslee, in and off Casco Bay,

no serial numbers were given to the hauls until the commencement of

the temperature observations, July 21. To the numbers (1 to 66), given

to such of the subsequent hauls as were accompanied by temperature

observations, 100 has been added (101 Bl. to 166 BL), aud numbers from

167 Bl. to 190 Bl. have been given to the hauls from July 12 to July 21,

aud from 191 Bl. to 212 Bl. to those taken after July 20, but not in-

cluded iu the temperature series. The descriptions of localities from

101 Bl. to 166 Bl. are taken from the record books for temperatures,

with some additions, and from 167 Bl. to 212 Bl. from the eight books

of dredging lists, which were kept. Additions to 101 Bl. to 166 BL,

taken from the dredging books, are marked D. L.

The dredging stations of the Bache for 1872 were on and about Saint

George's Bank and La Have Bank, and extended as far as Halifax, N.

S. ; in 1873 they were mostly in the Gulf of Maine, especially in the re-

gion of Jeffrey's aud Cashe's Ledges, a few being made iu Massachusetts

Bay; those for 1874 were entirely in the Gulf of Maine.
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STATIONS FOR 1874 AND 1875, WITH HEADQUARTERS AT NOANK, CONN.,
AND WOOD'S HOLL, MASS.

In 1874, the headquarters of the United States Fish Commission were
established at Noank, Conn., and the area covered by its dredgings in-

cluded Fisher's Island Sound ; the eastern part of Long Island Sound

;

Block Island Sound ; and Gardiner's and Peconic Bays ; and also ex-
tended some distance to the east, south, and southwest of Block Island.
In 1875, with headquarters at Wood's Holl, Mass., dredgings were car-

ried on in Vineyard and Nantucket Sounds; Buzzard's Bay; over a
portion of Nantucket Shoals; to the southward of Nantucket Island
and Martha's Vineyard ; and also on and about Southwest Shoal. The
dredgings were all made by the United States steamer Bluelight, Com-
mander L. A. Beardslee, and a separate series of numbers, to designate
the stations, was employed for each year. To facilitate the recording
of all the dredging stations of the United States Fish Commission on
charts, and to bring the southern ones into uniformity with those made
to the north of Cape Cod in more recent years, and already recorded
both on charts and in reports prepared for publication in a single series

of numbers ranging from 1 to 378, 400 has been added to the 1874
dredgings and 600 to those of 1875. In this way all the dredging sta-

tions from 1S74 to 1879, inclusive, are included in a single series.

The temperature observations recorded in the two following tables
were mostly taken with much care. Former experiences had proved
that the Miller-Casella thermometers were slow in acting, requiring from
three to ten minutes (according to the depth of water) to obtain a cor-

rect reading, and they were, therefore, always left down a suitable length
of time. The bottom and surface temperatures, in nearly all cases, were
taken with Miller-Casella self-registering thermometers; occasionally a
United States naval thermometer was employed for surface tempera-
tures, and the same instrument was generally employed for the air.

STATIONS FOR 1874.

u

a



[21] LISTS OF DE1SDGING STATIONS.

STATIONS FOR 1874—Continued.

89;

Date. ;'

1874.

July 16

16
16

16

17

17

17

17

20

20

20

20

20

20

20

22

22

22

23

23

23

24

24

24

24

24

24

27

27

27

27

27

Looality.

"Watch Hill LightNNE., distant
nearly £ mile.

do
Fisher's Island Sound, off Gro-
ton Long Point.

Fisher's Island Sound, Groton
Long Point NW. by N. J mile.

Fisher's Island Sound, jj mile W.
by N. of N. Hammock Light-
House.

Long Island Sound, New Lon-
don Light N. by W., distant
about 2J miles.

Long Island Sound, New Lon-
don Light N., distant Ifmiles.

Long Island Sound, Little Gull
Island Light bearing S. by E.
2 miles.

Fisher's Island Sound, J mile N.
of "West Clump.

Fisher's Island Sound, N. Ham-
mock Light "W. by S. J mile.

' Aer's Island Sound, N. Ham-
Jiock Light S. by W. J "W. £
mile.

Fisher's Island Sound, N. Ham-
mock Light E. J mile.

Fisher's Island Sound, N. Ham-
mock Light E. by N. 1 mile.

Fisher's Island Sound, N. Ham-
mock Light NE. by E. £ E. 1£
miles.

•XFisher's Island Sound, near Mid
die Clump.

Fisher's Island Sound, \ mile
NW. of Middle Clump.

Fisher's Island Sound, \ mile
TOW. of Middle Clump.

Fisher's Island Sound, \ mile
NNE. of "W. Clump.

Fisher's Island Sound, Eelgrass
Light-Ship E. by "W., distant J
mile.

Fisher's Island Sound, between
Latimer's Reef and Young's
Rock.

Fisher's Island Sound, eastward
of Latimer's Reef.

Fisher's Island Sound, Groton
Long Point NE. by N"., distant

\ mile.
Fisher's Island Sound, between
Sea-Flower Roef and Groton
Long Point.

Long Island Sonnd, Race Point
bearing E., distant 2J miles.

Lona Island Sound, about \ mile
S"W. of 435.

Block Island Sound, off Culloden
Point, Long Island.

Block Island Sound, NW. of Cul
loden Point, Long Island.

Fisher's Island Sound, eastern
part of Sweeper Sound.

Fisher's Island Sound, house on
Bam Island bearing NE. \ E.

Fisher's Island Sound, SW. of
Ram Island \ mile.

Fisher's Island Sound, off Middle
Clump.

do
Fisher's Island Sound, N"W. of

Eel grass Light-Ship, distant
about % mile

a <a

Hi

121

13

17

7i

102-

S

11J-9&

11

8

7

m
ii

50

50

12i

12

4

4

14

10J
7

Nature of bottom.

Rocky

.

...do ..

Gravel.

.do

Sand, mud

Sand

Sand, mud

Gravel

...do

Sand, gravel

...do

Gravel

Sand, mud

Mud

Sand

Sand, shells

...do

...do

Sand, gravel

Temperatures.

Sand.gravel, shells-

Coarse sand, shells, 65

Sand, shells 72

...do ..

Rocky, with mus-
sels.

Rocks, gravel

Sand, mud

Sand

Sand, shells . .

.

Sand

...do

Stones, gravel.

...do
Sand, gravel, sh ells

71

72

71

70.5

68.5

68.5

68.5

67

02. 5

66

66.5

66.5

66.5

66.5

66

62.5

62.5

63

62.5

61.5

61

63

65

65.5

65

64

64.5
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'• STATIONS FOR 1874—Continued.

Date.

1874.

July 30

Aug. 3

Locality.

Block Island Sound, SE. J E. of
Race Rock nearlv3iniles: E. of
Little GullIslandLight-House
5$ miles.

Block Island Sound, f mile about
W. by S. of 445.

Block Island Sound, If miles
about W. by S. of 445.

Mouth of Gardiner's Bay, Long
Island, Gardiner'sPointLight-
House S. about % mile.

Gardiner's Bay, Long Island
do
do
do

Block Island Sound, Watch Hill
Light N. by W. 3 miles.

Block Island' Sound, Watch Hill

Light N. by E. 3 miles.
Long Island Sound, Bartlett's
Reef Light-Ship E. about 1J
miles.

Long Island Sound, Bartlett's

Reef Light-Ship E. about 2J
miles.

Long Island Sound, Bartlett's
Reef Light-Ship E. £ N. about
3 miles.

Long Island Sound, Hatchett's
Point NW. about 2 miles.

Long Island Sound, off Say-
brook, Conn.

Long Island Sound, between
Cornfield Point and Long Sand
Shoal.

Little Peconic Bay, Long Island
do
do
do
.do

Great Peconic Bay, Long Island

.

do
do

Little Peconic Bav, Long Island

.

do .'

Gardiner's Bay, Long Island
do ".

CBlock Island Sound, Watch Hill?

I Light N.*W., distant 3 miles.}
Block Island Sound, Montauk
Point SW. * S. 6 miles.

Block Island Sound, Block Isl-

and Light ENE. , distant about
3 miles.

Block Island Sound, Block Isl-

and Light SE. by E. J E. about
4 miles.

Block Island Sound, Block Isl-

and Light ESE., about 7 miles.
Block Island Sound, Watch Hill
Light STW. *W. about 4 miles.

Block Island Sound, Watch Hill
Light NW. i N. about 3 miles.

In West Harbor of Fisher's Isl-

and.
do

In West Harbor of Fisher's Isl-

and, off Clav Point.
Off Hawk's Nest Point, inner

side of Fisher's Island.
Fisher's Island Sound, between
Middle Clump and Ram Isl-

and Reef.
Block Island Sound, about 1 mile

S. of E. end of Fisher's Island.

Nature of bottom.

40

24

144

Gi
4|
3

«i
18

154

19

4

9

74
7
7

134-10
" 14

54

44
94
4
3h
4

18-23

17
194

18J

19

24

22

4

34
54

54-24

124

Sand.

...do..

...do..

Gravel.

Mud . .

.

Sand . .

.

Gravel.
Mud...
Sand . .

.

Temperatures.

71.5
72
72
G9. 5

68

Mud, shells

Sand, mud . .

,

Gravel, sand

Sand, gravel, shells

Gravel, shells .

.

Sand

Gravel, shells
Sand, shells
Gravel
Sand, gravel
Sand, shells
Mud, sand, gravel
Sand
Gravel ,

Sand, shells
Sand
...do
Sand, shells

Sand

....do

Mud

.

Sand, mud

Mud

Sand

Sand, shells.

Sand

...do
Sand, mud

Sand, gravel, to
mud and weeds.

Mud, shells

Sand.

GO. 5

59

G7

61.5

67

G2.5 57

67.5
66.5
G6. 5
68. 5
66

67

G7. 5

G8
66. 5
66

74

73.5

64

G4.5

74

72

74
73
73
72.5

70. 5

63

63.25

66.5
66.5

69

<;g

64.5
65
65
65
56

63.5

63

63.5

63

G3. 5

72
71.5

72.5
72. 5

71

cs

;59i>

'60 S

'60

60

59

58.5

65.25

65.25

64.75
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STATIONS FOR 1874—Continued.

895

Dato.

1874.

Aug. 11

11

11

11

11

11

12
12

12
12

12

13

13

Locality.

Block Island Sound, aboutfmile
S. of E. end of Fisher's Island.

Block Island Sound, aboutfmile
off centre of Fisher's Island.

Block Island Sound, off Mount
Prospect, Fisher's Island,
about \ mile from land.

Block Island Sound, about Jmile
•westward of 488.

Block Island Sound, about § mile
SE. of Race Point.

Block Island Sound, about 1£
miles S. of Mount Prospect.

Noank Harbor
Fisher's Island Sound, between
Sea-Flower and Horse-Shoe
Beefs.

do
Fisher'sIsland Sound, "W. of Sea-
Flower Reef Beacon.

Fisher's Island Sound, "W. of Sea-
Flower Reef Beacon about 1

mile.
Block Island Sound, Montauk
PointLight SSE . about C miles.

Block Island Sound, Montauk
Point Light SSE. about 61
miles.

Block Island Sound, Montauk
Point Light SSE. about 7$
miles.

Block Island Sound, Montauk
Point Light S. by E. 4i miles.

Block Island Sound, Montauk
Point Light S. by W. about 3
miles.

Block Island Sound, Montauk
Point Light SSW. about 2$
miles.

OffMontauk Point, Light-House
WSW. about 2 miles.

OffMontauk Point, Light-House
W. about 2 miles.

Fisher's Island Sound, be-
tween Eelgrass Light-Ship and
White Rock

Fisher's Island Sound, about 1
mile E. by N. from Eelgrass
Light-Ship.

Fisher's Islaud Sound, Stoning-
ton LightNE.AE. about lmile.

FVslier's Islaud Sound, Eelgrass
Light-Ship WNW. % mile.

Fisher's Island Sound. Eelgrass
Light-Ship NW. by W. about

|

mile.
Fisher's Island Sound, Eelgrass
Light-Ship WNW. 1 mile.

Fisher's Island Sound, Eelgrass
Light-Ship W. by N. about 1£
miles.

Fisher's Island Sound, Stoning-
ton Light ENE. about 1J miles.

Fisher's~Island Sound, Eelgrass
Light-ShipW. 1 N. aboutlmile.

Fisher's Island Sound, Eelgrass
Light-Ship E. about 1 mile.

Off Block Island, Montauk Point
"W. about 9 miles.

Off Block Island, MontaukPoint
NW. by\T. J W. about llmiles.

do
do

Off Block Island, Old Harbor
Point, Block Island N. 5 miles.

fl CO

32J

2

4|

15J

9

5i

19

20-8

7J

5

51

7

61-31

5J

71

20

25

233,

23J
11

Nature of bottom.

Sand..

,

Stones

...do..

Stones, gravel

...do

Sand, shells ,

Mud.
Sand.

Sand, gravel . .

.

Fine sand and mud.

Sand, mud

Sand

.

Fine sand and
gravel.

Coarse sand and
rocky.

Fine sand

Sand, shells

Stony.

Rocky

....do

Sand, gravel .

...do

Sand . .

.

Rocky

.

Stones

.

Sand, rocky

Hard, rocky.

Sand

Hard, stones

Sand

...do

Sand, shells

.

...do

...do
Sand, stones

Temperatures.

72

7G

78

7G.5

75

75

72

72

72.5

72

72

67

C7

67

67

69.5

69.5

69

69

70

70

71

70

70
70

65.5

65.5

66.5

66.5

66.5

60.5

67.5

67
07

67

65

65

07

66.5

67

66.5

66

67.5

62.5

63

63

63.25

63.25

58.5

62.5

64.5
64.5

67

63. 5

63.5

65

G4.5

64.5

64.5

60.5

63

63

47.5

45.5

55

T.

D.

D.

D.

Tan,

D.

D.

D.

D.

D.
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STATIONS FOR 1874—Continued.
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STATIONS FOR 1874—Concluded.
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STATIONS FOE 1875—Continued.

Date. Locality. Si Nature of bottom.

Temperatures.

1875.

July 20 Vineyard Sound, Cuttyhunk
Light N\V. by N. 3§ miles,

Sow arid Pigs Ligbt- Ship
WNW.

Vineyard Sound. Cuttybunk
Ligbt N. IS miles, Sow and
Pigs Light-Ship W. by N.

do
Vineyard Sound, Menemsba
Bight.

Nantucket Sound; Oak Bluffs
Hotel W. by S., W. end of
Squash Meadow E. by N.

Nantucket Sound, between Oak
Bluffs and Squash Meadow.

do
Nantucket Sound, Oak Bluffs
N W., Capo Poge SE. by E.

Nantucket Sound, about same
as 628.

do
Nantucket Sound, Cross-Hip
Light-Ship E. by S. * mile.

Nantuckot Sound, close to Cross-
Kip Light-Sbip.

Nantucket Sound, Cross-Kip
Light-Ship W. by S. J mile.

Nantuckot Sound, Cross-Kip
Light-Ship WNW. about 1
milo.

Nantucket Sound, Brant Point
Light, Nantucket, S. by E. 4
miles.

Nantucket Sound, Brant Point
Light SSE. 2i miles.

Nantucket Shoals, Sankoty
Head Light west, distant 10

miles.
Nantucket Shoals, about same

as 037.

Nantucket Shoals. Sankoty
Head Light west about 9 miles.

Nantucket Shoals (a little S. of

689?).
Buzzard's Bay, Woepecket buoy

"VV. by S. J mile.
Buzzard's Bay

do
do

Buzzard's Bay, buoy No. 8 off

Scraggy Neck NE. £ mile.

Buzzard's Bay, off Cataumot
Harbor.

do
Buzzard's Bay
Vineyard Sound, Tarpaulin
Cove Light N. 1 mile.

do
Buzzard's Bay, J mile N. of
Penikese.

do
Buzzard's Bay

do
do
do
do

About J mile off Gay Head
do
do

About 15 miles off Gay Hea.1 . ..

V ineyard Sound
Vineyard Sound, off Tarpaulin
Cove.

do
do

nard

10£

HI

12

10

18
10

10

8J
91
10

8

9
9
!)

13
lti

144

16

Sand.

....do

...do

...do

....do

...do
Sand.

Sand, gravel,
shells.

Sand, gravel

.do

Muddy sand

Mud

Sand, shells.

...do

Sand .

Sand, shells.

...do

Hrrd
Sand
...do
Sand, shells.

Sand

...do
....do
Hard.

...do
Sand.

...do
Mud
Soft mutl .

Sand, mud .

Mud
...do
Gravel
Hard
...do
Shells
Sand
Hard

68

68.5

09

09

09

09.5

59

Hard
07. 5
67. 5

60. 5 D.
D.
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STATIONS FOR 1875-Continued.
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STATIONS FOR 1875—Continued.

Date.

1875.

Sept.

Locality.

Southwest of Gay Head, distant

61 miles.
Southwest of Gay Head, distant

8 miles.
Southwest of Gay Head, distant

81 miles.
Southwest of Gay Head, distant

10 miles.
Southwest of Gay Head, distant

11 miles.

.

Off NW. end of Devil's Bridge
Eeef, Gay Head.

do
South of Cape Pope, Martha's
Vineyard, in north part of
Muskeget Channel.

About the same as 725
do
do

About 3J miles SE. ofCapePoge

.

About 4 miles SSE. of CapePoge.
About | mile S. of No. 730
(No record.)
Off Martha's Vineyard
(No record.)
Off Martha's Vineyard, 11 miles
SE. of Squipnocket Point.

(No record.)
(No record.)
Off Nantucket, J mile S. of
Tuckernuck Island.

Off Nantucket, off S. side of
Tuckernuck Island.

do
do

(No record.)
2 miles S. of Great Pound Shoal
buoy, 6A miles a little NE. of
Great Point, Nantucket.

3 miles SE.otGreatEoundSho.il
buoy, 9 miles from Great Point.

4 miles SSE. of Great Pound
Shoal buoy.O miles from Great
Point.

Off Nantucket, N. of McBlair's
Shoal,

do
do
.do

8 miles east of Great Point, Nan-
tucket.

9 miles east of Great Point, Nan-
tucket.

8 miles east of Great Point, Nan-
tucket.

9 miles east of Great Point, Nan-
tucket.

11 miles east of Great Point,
Nantucket.

12 miles east of Great Point,
Nantucket.

15 miles east of Great Point,
Nantucket.

do
10i miles east of Great Point,
Nantucket.

71 miles east of Great Point,
Nantncket.

7 miles east of GreatPoint, Nan-
tucket.

7J miles east of Great Point,
Nantucket.

Off Southwest Ledge,Gay Head
NE. Hi miles.

9

4-lf

5

4
1-4

%
9
9

6

11

31

81
11

151

18

15J

m
131
131
15

13

20

10

10

10

IS

10

L6J

Nature of bottom.

Temperatures.

Mud, sand

.

Hard, sand

Sand

Hard

...do

Eocky

...do
Sand.

Sand, eelgrass

.

...do.....

...do
Hard
Sand, gravel...
...do..

Hard

Sand.

Sand

Coarse sand.

Sand.
...do

Fine sand.

Sand, shells.

Sand

Sand.

...do

...do

...do

...do

...do

...do

...do

...do

...do..

...do ..

...do ..

Gravel

.

65.5

60

60

60

58.5

58.5

58.5

59
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DREDGING STATIONS OF THE U. S. FISH COMMISSION
STEAMER FISLT HAWK, LIEUT. Z. L. TANNER COMMAND-
ING, FOR 18S0, 1881, AND 1882, WITH TEMPERATURE AND
OTHER OBSERVATIONS.

[Arranged for publication by Eichard Eathbun.J

In tho sunimcr of 1880, the headquarters of the United States Fish

Commission were established at Newport, R. I., and the steamer Fish

Hawk, then newly constructed, made its dredging and trawling trips

from there, whenever the weather permitted. The field of explorations

for the summer included Narragausett Bay, Sakonnet River, and the

regions to the northward, eastward, and southward of Block Island. In

September and the first part of October, three trips were made by tho

Fish Hawk to the inner edge of the Gulf Stream slope, between lati-

tudes 40° 05' 42" N. and 39° 46' N., and longitudes 70° 22' 06" W. and
71° 10' W., in depths of 64 to 487 fathoms, resulting in the discovery of

a new and exceedingly rich fauna, both as regards fish and marine

invertebrates. On her passage to Washington in November, the Fish

Hawk also trawled off the mouth of Chesapeake Bay, in depths of 18

to 300 fathoms.

During the summers of 1881 and 1882, the headquarters of the Com-
mission were at Wood's Holl, Mass. As the shallow waters of this region

had been quite fully explored by the Commission in 1871 and 1875, very

little time was expended in work near land; but advantage was taken of

all pleasant weather to still further investigate the rich faunal region of

the Gulf Stream slope, discovered the previous year. Seven trips were
made to this region, in 1881, between latitudes 39° 40' N. and 40° 22' N.,

and longitudes 69° 15' W. and 71° 32' W., in depths of 43 to 782 fathoms.

A line of dredgings and trawlings, at intervals of about four miles, was
made from off Noman's Laud to the Gulf Stream slope, in order to

connect the inshore with the offshore stations; and a few trips were
also made in Vineyard Sound, Buzzard's Bay, and off Chatham, Cape
Cod, on, and in the vicinity of, Crab Ledge. Cod trawl-lines were set

on most of the outside trips, for the purpose of catching fish that would
not enter the beam-trawl.

In 1882, five deep-water trips, were made to the same region, extending
the area of dredgings considerably beyond its former eastern and
western limits. A few hauls of the dredge and beam-trawl were taken
in Vineyard Sound, and one trip was made to the one-hundred fathom
line, off the eastern side of Cape Cod. The most eastern haul on the

Gulf Stream slope for 1882, was in latitude 40° 08' N. and longitude 68°
45' W.; and the most western in latitude 39° 31' N. and longitude 72°
013' W.; the deepest haul was in 787 fathoms. Cod-trawls were set on
two of the trips only.
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The temperatures of the air were taken, in part, with a Jas. Green, in

part with a Signal Service, thermometer; the temperatures of the bottom
and surface waters were obtained by means of Negretti and Zambra deep-

sea thermometers. The bearings are all magnetic. As the bearings

and latitudes and longitudes indicate only the points at which the dredge

or trawl was lowered upon the bottom, the direction of the drift of the

vessel and the distance gone over in dredging and trawling have been

given in most cases, to show the extent of the hauls. The figures in tlie

column of u Drift" indicate the distance of the drifb in miles. The abbre-

viations in the column of "Apparatus used" have the following significa-

tions: D., dredge; K. D., rake-dredge; O. D., oyster-dredge; T., trawl;

O. T., otter-trawl; B. T., Blake-trawl; Tan., tangles; C. T., cod-trawl.

The New York fishing schooner, Josie Beeves, Capt. F. M. Bedmond
employed by the Fish Commission to look for the tile fish (Lopholatilus

cliameleonticeps) in the neighborhood of the one-hundred fathom line,

south of Martha's Vineyard, made five stations in that region, which for

convenience sake have been given numbers in the regular series from

1145 to 1149, inclusive. She used cod trawl-lines and lobster-pots.
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REPORT OF DREDGING S OF THE ALBATROSS FOR 1883, BY
LIEUT. SEATON SCHROEDER, U. S. K, NAVIGATOR.

The cruising of the Albatross during this first year of service has

been included between the parallels of 35° and 45° north latitude and

the meridians of G4° and 77° west longitude. The number of days un-

der way, the object of each trip, and the distances performed are given

in the following table

:

Date.

December 30, 1S82, to January 3, 1883.

February 10 to February 14

March 21 to March 25..'.

April 2-1 to May 9

May 19 to May 29..
Jane 17 to June 19 .

July G to July 14...

July 18 to July 21
July 25
July 20 to Augusts...
August 7 to August 10.

August 12

August 13

August 18
August 21 to August 25.

A n gust 29 to September 7

September 11

.September 13
September 20 to September 22
September 30 to October 5

October 11

October 17 to October 19

< (etober 22 to October 25
November 5 to November 1 t.

December 28 to December 29.

Total, 121 days

Object.

Wilmington, Del., to Washington, D. C.
Washington, D. C, to Wilmington, Del. ..'.

Dredging
Dredging and investigating migrations of mack-

erel.

do
New York to Washington, D. C
Investigating migrations of mackerel and menha-
den.

Dredging
Newport, R. I., to Wood's Holl, Mass
Dredging
Investigating migrations of mackerel and menha-
den.

Newport, R. I., to Wood's Holl, Mass
Wood's Holl, Mass., to New Bedford, Mass
New Bedford, Mass., to Wood's Holl, Mass
Investigating migrations of mackerel and menha-
den.

Dredging ..

Wood's Holl, Mass., to New Bedford, Mass
New Bedford, Mass., to Wood's Holl, Mass
Dredging

do .*

Wood's Holl, Mass., to Newport, R. I

Investigating migrations of mackerel and menha-
den.

do
Dredging
Washington, D. C, to Baltimore, Mil

Miles.

339. 4
391.9
425. 4

1,470. G

1, 025. 1

42G 1

816.2

446. G

40.

082. 3

423. 3

40.0
24.0
24.

951.

1

859. 5

24.0
24.0

26i. 5
586.7
40.0

280. 5

411.7
1, 020. 3

180.0

11,228.2
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REPORT OF DREDGINCS OF THE ALBATROSS FOR 1884, BY
LIEUT. SEATOX SCHROEDER, U. S. N., NAVIGATOR.

During the year 1884 the geographical limits of the cruising of the

Albatross were the parallels of 8° 30' and 43° north latitude and the

meridians of 61° 30' and 85° 30' west longitude. The number of days

at sea and the distances run, together with the object of each trip, are

given in the followiug table

:

Date.

January 6 to 7
January 10 to 17

January 24 to 30 . .
.'

February 2
February 3 to 1 1

February 18 to 26

February 27 to March 1

March 12 to 10

March 22 to 20
April 2 to 5
April 9 to 15

April 29
April 30 to May 7

May 11 tc 17

July 13 to 14

July 20 to 26
July 31 to August 8
August 19 to 25
August 27
August 28 to 31
September 1

September o to 15
September 25 to 29
October 8 to 9

October 17 to 23
December 25 to 26

Total, 134 days.

Object.

Baltimore to Korfolk
Sounding trip
Sounding and dredging trip.

Swinging ship
Sounding and dredging trip.

do
.do
.do

do
.do

Key West to Havana, Cuba
Sounding and dredging trip

Sounding trip

"Washington to Norfolk.
Investigating migration- ot menhaden and mackerel.
Dredging trip
.... do
Wood's lloll to Newport
Flagship of Honorable Secretary of the Navy
Newport to Wood's I loll .'

Dredging trip

Wood's Holl to New York.
Dredging trip

Washington to Norfolk

Distance.

Miles.
103

1,417.

660.

20

1, 209.

1, 100.

333.

605.

429.

253
813.

100
603.

1,279.

174

651.

4S(i.

429.

42
47
42

943
424.

189
797
174

13, 388

The number of soundings taken during the year was 701, almost all

of which were located with sufficient accuracy to be of hydrographic

value; of these, 194 were also dredging stations.

During the winter and spring the vessel was employed in hydro-

graphic work for the Navy Department; searching for reported dangers

in the West Indies and between there and the Chesapeake; running lines

of soundings across the Caribbean Sea and among some of the islands;

taking serial temperatures and noting surface currents ; making an ex-

amination of a part of Savanilla Bay, United States of Colombia, and

establishing the longitude of Cape San Antonio light house, Cuba.
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Following is a list of reported dangers over or near which the depths

were found in the positions given

:

List of reported dangers.

Name.

Orion Shoal
Ashton Shoal
Perseveranza Shoal
Mourand Shoal
Leighton Rock
Loos Shoal
Breakers
Vigia
( reorgia Shoal
Tribune Shoal
Powhatan Shoal ...

Doubtful
Saacho Pardo Shoal
Albatross Shoal
Vigia
Huntley Shoal

,nt
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Aves Islet, 100 miles westward of Guadaloupe, was found to be tlio

summit of a mountain, precipitous on its western slope and extending

in a south-southeast direction over 150 miles to the 1,000-fathorn curve.

During the summer and autumn of 1884 hydrographic work was

merely incidental, as continuous dredging and trawling generally inter-

fered with the correct locating of the stations. Still, a number of the

soundings taken were considered plotted with sufficient accuracy to be

of hydrographic value. This work was off the United States coast

between Cape Hatteras and George's Banks.

Nothing of special interest was definitely ascertained. But in the

course of the season it became very evident that in the vicinity of the

40th parallel and the 70th and 71st meridians there is an easterly and

a westerly movement of the water, alternating at intervals of apparently

about half a day. Circumstances prevented a close examination into

this matter, but, as the approximate time of the change of the current

was noticed on several occasions to be later each day, it is believed that

tbe phenomenon may be attributed to the influence of the moon, and

that probably there may be tidal currents, less pronounced, but as regu-

lar there as along shore.

Indications were also found of a pocket running in northward from

the GOO-fathom line on about the meridian of 70° 15', differing from the

contour lines on existing charts. But, owing to cloudy weather and the

impossibility of keeping a good reckoning while trawling, the positions

fouud were not considered sufficiently reliable to warrant making a

report to the Hydrographic Office.
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LIST OF DREDGING STATIONS OCCUPIED BY THE U. S.

COAST SURVEY STEAMERS CORWIN, BIBB, HASSLER,
AND BLAKE, FROM 18G7 TO 1880.

The dredgings from 18G7 to 1S71, and those of the Sassier in 1872,

were all made by Count L. F. Pourtales, Assistant U. S. Coast Survey,

in a great measure under the direction of Prof. Louis Agassiz, who ac-

companied several of the expeditions. Their positions were originally

published in the Bulletin of the Museum of Comparative Zoology at

Cambridge, Mass., in September, 1879. A continuous series of numbers

running from 1 P. to 221 P. has been assigned to them for convenience

in placing them on charts without confusing them with other Coast Sur-

vey or Fish Commission dredgings.

The following stations were occupied by the Corwin, Acting Master

R. Piatt, U. S. Navy, commanding, in 1867, in connection with a survey

for a telegraph cable between Key West and Havana. The expedition

was cut short by the breaking out of yellow fever on board.

Serial number.
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Dredgings made by U. S. Coast Surrey, 18G8-'69.

7B.
6 B.

5 B.

4 B.

3 B.

i i;'

1 D.
4D.
5 1).

6 D.
7 D.
9D.
10 D.
11 D.
12 D.
13 I).

1 E.
3 E.
4 E.
5E.
6E.
7 E.
SE.
9E.
1 V.

3 F.
4 F.

5F.
3G.
6G-.

7G.
8G.
9G.
10 G.
1

1

G.
12 G.
13 G.
14

15 G.
16 G.
18 G.
19 G.
•JUG.
21 G.
2 H.
4 II.

6 H.
8 H.
11)11.

11 H.
13 H.
u n.
15 H.
16 II.

1711.
I8II.

19 H.
20 H.
21 II.

23 Jl.

24 H.

Date

1868.

Apr. 23
Apr. 23
May
May-
May
May
May
May
May
May-
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May-
May
May-
May
May
May
May
May
May-
May
May
May
May
May
May
May
May
May
May
May
May
May
May 11

May 11

May 31

May 11

May 11

May 11

May 11

May 11

May 11

May 1L

May 11

.May 11

May 11

.May 11

May 11

May 11

May 15
Ma'y 15
May 15
May 15
>!:'\ 15

May 16
May 1(1

.May 16
May 10

1809.

Jan. 15

Latitude
N.

24 28 50
24 25 15
24 21 40
24 18 00
24 16 20
21 11 2(1

24 12 30
24 33 30
24 30 211

24 29 30
24 28 30
24 2(1 30
24 22 30
24 19 40
24 17 00
24 14 20
24 12 50
24 30 20
2-1 28 30

24 28 00
24 27 30
21 27 (III

24 26 40
21 26 00
21 25 20
24 24 40
24 20 30
21 18 1(1

21 15 50
24 27 15
24 26 00
24 25 05
24 24 00
24 23 20
24 22 40
24 22 00
24 21 20
24 20 45
24 20 05
24 19 10
24 18 45
24 16 20
24 14 15

24 13 20
24 12 40
24 26 In

24 25 1.1

24 24 20
24 23 30
24 22 50
24 22 00

24 20 20
24 19 30
24 ID 00
24 IK 30
21 17 55
24 17 30
24 17 00
21 16 00
24 15 00
24 13 25
2! 12 30

i I

C ~w

Longi-
tude w.

81 03 lo

81 01 30
81 00 00
80 58 30
80 57 30
80 57 00
80 55 30
81 19 0(1

81 18 20

81 17 30
81 10 30
81 14 30
81 10 30
81 07 00
81 03 20
80 59 40
80 58 00
81 30 30
81 30 30
81 30 15
81 29 45
81 29 00

81 28 30
81 27 50
81 27 00

81 29 00
81 24 30
81 22 10

81 19 40

81 39 20
81 38 40

81 38 oo

81 37 10
;-] 36 L5

81 35 00
81 34 00
81 33 00
81 32 00

81 31 00
i

81 30 00 '

81 28 45 :

81 21 30
81 22 30
81 20 20
81 19 25
81 47 30
SI 47 30
81 47 00
SI 4(1 40
XI 40 20
81 40 00
81 45 20

81 45 00
si 41 50
81 44 20
81 4:i 50
8! 43 20

81 43 00
81 42 00
81 41 JO

81 3:: 30

2
o .

5 5

195

115

111

121

Mi
152

183
362
517
19
75
95
105
100
119
128

176
224

418
16
43
55

75
83
98
1)4

100
111

1 50

135
266
2,4

07

80
93
9(1

101

106

10(1

116
123

125
125
139
147
29S
2:;7

26
54
(17

82
94

103
119
119

128
127
12::

134
143

138

J 5 1

306
24

100

100

100
100
100
! 20

120
120
120

fcC-H

,3 5

111

121

140
1 52

180
228
517

19
75
91

105
100
112
128
167
310
400

1(1

43
55
70
83
98
94

99
111

129
132
260
34
67
80

03
96

100
104
106
116
121
123
121

137
145

292
312
26
54

67
82
94

103

115
119
119

118
123

130

1 10

137

150

297
241

Natur< of bottom.

Hard ..

...do ..

Rocky

.

.. do.

...do ..

Mud .

Rocky

Mud
Rotten shells
Mud
...do
.. do
...do

Rocky
Hard
Mud
Coral and rocky

Mud and sand .

Mud

Broken shells.
Mud
...do
...do
...do
Hard

Cora!, rock.
Hard

Hard
Sand and shells ..

i 'ine coral mud .

.

Coral and shells .

Broken .-dulls

...do

...do

Hard
...do

Mud .

...do

Locality.

Oil' Sombrero.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Oil Labia Honda.
Do.
Do.
Do.
Do.
1 10.

Do.
Do.
Do.
Do.

Off American Shoal,
Do.
Do.
Do.
Do.
Do.
Do,
Do.
Do.
Do.
Do.
Do.

Oil the Samboes.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Oil Sand Key.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

South of Tortusras.
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Dredgings made by U. 8. Coast Survey, etc.—Continued.

959

a o
o «

1 A.
2 A.
3 A.
A.

(*)

:) 15.

4B.
5B.

C B.

7 B.
8 B.
9B.

10 E.
11 B.
12 !'..

1 C.
3 C.
5 C.
II).

3D.
4 D.
5D.
6 D.
7 D.
8 D.
1 E.

1 & 2

3

2 E.
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Dredgings made by U. S. Coast Surrey, etc.—Continued.

.3

g

a
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On tbo voyage of the Sassier, Lieut. Commander E. P. Johnson, U.

S. Navy, commanding", from Boston to San Francisco in 1871-72, dredg-

ings, numbered from 1 to 8, were made off' Sandy Bay, Barbados, and

twenty-six other dredgings were made in the South Atlautic, besides

fifteen made off the coast of Chili. To the thirty-four hauls in the

Atlantic, numbers from 217 P. to 250 P. have been assigned. The
dredgings were made by Count Pourtales under the direction of Prof.

Louis A^assiz.

Dredgings of the Hassler in 1871-72.

3

a

3
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Dredgings mad,- by the Bibb and Bache in 1872.

31 S. 2
32 S. 3

33 S. ...

34 S. ..

;k> S.

36 S.

37 8. ..

38 S.

:

Date.
Latitude

N.
Longi- ,

. . 'Vvr Depth
tuile \V.

187
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During the season of 1877-78 the dredging operations from Decern*

ber to March were in charge of Prof. Alexander Agassiz, and were con-

ducted upon the Blake, Lieut. Commander C. D. Sigsbee, TJ. S. Navy,
commanding. The cruise extended from Key West to Havana, from
Havana westward along the north coast of Cuba, from Key West to

the Tortugas, thence to the northern extremity of the Yucatan Bank
and Alacran Beef, to Cape Catoche and across to Cape San Antonio,

returning to Key West, and from Key West to the Tortugas, and north-

ward to the mouth of the Mississippi Biver. The positions were orig-

inally published in the Bulletin of the Museum of Comparative Zoology
at Cambridge, Mass., September, 1879. In giving these positions on
the charts, etc., the word Ag. has been added to the numbers in the

bulletin so as to distinguish them from the dredgings of the U. S. Fish

Commission, Count Pourtales, etc. The positions from 1 Ag. to 4 Ag.
are taken from Sigsbee's original charts.

Dredgings made by the Blake in 1877-'?8.

Ug.
2Ag.
Ug.
4Ag.
5Ag.
6 Ag.

9Ag.
10 Ag.
11 Ag.
12 Ag.
13 Ag.
14 Ag.
15 Ag.
1G Aii.

17 Ag.
18 Ag.
19 Ag.
20 Ag.
21 Ag.
22 Ag.
23 Ag.
24 Ag.
25 A g.

20 Ag.
27 A g.

28 Ag.
29 A g.
30 Ag.
31 Ag.
32 Ag.

33 Ag.

34 Ag.
35 Ag.
36 Ag.
37 Ag.
38 A g.

39 Ag.

40 As;.
41 Ag.
42 Ag.

Latitude
N.

23 14 00
23 14 00
23 31 00

23 39 30

21 15 00
24 17 30

24 41 00
24 43 00
24 34 00

23 18 00
23 14 00

23 11 00
23 01 00
23 or 00
23 03 00
23 02 30
23 02 00

23 01 00
23 01 00
23 02 30
23 04 00
24 37 30
24 30 00
24 34 00
24 36 00
24 33 00

Longi-
tude.
W.

82 25 CO
82 25 00

82 L6 00

82 14 00
82 13 00
82 09 00

83 20 00
83 25 00
83 16 00

82 21 00
S2 25 00
82 23 00

82 13 00
82 43 30
83 lo 30
83 11 oo

83 13 00
83 14 00
83 11 00
83 13 00
83 12 30
83 36 oo

83 49 00
84 00 00
84 05 00
84 34 00

Depth.

Fathoms.
801
805
924
936

152-229
137

24 33 00
23 32 00
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Dredgings made by flu Blake, etc.—Continued.

43 Ag.
44 Ag.
45 Ag.
46 Ag.
47 Ag.
48 Ag.
49 Ag.
50 Ag.
51 Ag.
52 Ag.
53 Ag.
54 Ag.
55 Air.

56 Ag.
57 A g.

58 Ag.
59 A g.

6!) Ag.
61 Ag.
62 Ag.
63 Ag.
61 Ag.
65 Ag.
66 A g.

67 Ag.
68 A g.

69 A g.

70 A g.

71 Ag.
72 A g.

73 A g.

74 Ag.
75 Ag.
76 Ag.
77 Ag.
78 Ag.
79 Ag.

Latitude
N.

-_>4 08 00

25 33 00

25 33 00

25 43 00

28 42 00
28 47 30

28 51 30

26 31 00

23 11 00

23 09 0U

Longi-
tude
W.

82 .".1 00
84 35 00

84 -1 00

84 47 30
88 40 00

88 41 30

89 01 30
S5 53 <">

82 21 00

82 23 00

23 09 00
23 di» 00
23 09 15

23 09 30

23 09 10

23 25 00
23 25 00

82 21 30

82 21 00

82 11 30

83 11 oo

8:; il 00

Depth.

Fathoms.
339
539
101
888
321
533
118

*119
243-450

158
242
17."".

21--'

175
177
242
158
480
24:;

so

177

122-240
127

80-100
128-240
243-458

100

111
458
50

220
287
292
154

240
129
175

Locality.

South of Dry Tortugas
Northwest of Dry Tortugas..
.. ..do

Off mouth of the Mississippi.
do
do

Tempera-
IllI'l'S.

Off Havana
do
do
(1.)

do
do
do
do
do
do
do

.....do
do
do
do
do
do
do •-.

do
OffSandKey
OffHavana
OffSandKey
North of Bahia Honda. Cuba.

do
OffHavana

.do

.do

.do

74*
75"

74^
66

45

61|
39*
46j
413

Note —Stations 50 to 79 were occupied by Lieut. Commander Sigsbee while in search of Pentacrinus.

*The position or depth must be wrong, as there are 1,700 fathoms there; perhaps 28° 31'.

No dredgings appear to have been taken to which the numbers 80 to

1)9 in this series were originally given, but on the original chart of

Sigsbee's .cruise seven dredging stations are marked, which are not

contained in Professor Agassiz's list in the bulletin. To these, num-

bers from SO to 86 Ag. have been assigned.

80 Ag
81 Ag
82 A g
83 Ag
84 A g

85 A 2

an Ag

Latitude
N.
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During the season of 1878-'79, tlie dressings, from December to

March, were in charge of Frof. Alexander Agassiz, upon the Blake.

commanded by Commander J. R. Bartlett, TJ. S. Navy. The cruise

extended from Key West to Havana, from Havana to Jamaica through

the Old Bahama Channel and Windward Passage, from Jamaica to

St. Thomas, along the south coast of Hayti and Porto Rico. From
St. Thomas the Blalce visited Santa Cruz, Saba Bank, Montserrat,

St. Kitts, Guadeloupe, Dominica, Martinique, St. Lucia, St. Vincent,

the Grenadines, Grenada, extended the dredgings as far as the 100-

fathom line off Trinidad, returned to St. Vincent, and finished the

dredging operations at Barbados. These positions were also published

in the Bulletin of the Museum of Comparative Zoology, September,

1879, and are distinguished in the same manner as the preceding ones.

The serial numbers, temperatures, and localities are taken from the

Bulletin, while the depths, latitudes, and longitudes, nature of bottom,

original numbers of casts, and letters designating lines are mainly taken

from "Hydrographic Notice No. 9 of 1882," published by the U. S. Hy-
drographic Office, with the exception of about a dozen hauls, to which

no latitudes or longitudes are affixed.
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[99] LSSTS OF DSED&iNGt STATIONS 071

The following stations were occupied by Commander J. R. Bartlett

on the Blake, from February to May, 18S0. They are all, except the

first three, in the western Caribbean, between Cuba, Jamaica, and

Honduras:

Sta-
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The following stations were occupied by the Blake during the dredg-

ing' cruise of the summer of 1880

:

Stations 301 to 308 are on the lines run off the northeastern extremity of George's
Bank.

Station 309 is intermediate between the northeastern extremity of George's Bank
and the next line run off Newport, which includes stations 310 to 312.

Stations 313 to 318 are in a line normal to the coast in about latitude 32° north.
Stations 319 to 323 are in a line parallel to the coast in tin; so-called axis of the Gulf

Stream.
Stations 324 to' 329, south off Cape Hatteras.
Stations 330 to 333, north off Cape Hatteras.
Stations 334 to 339, east off Cape May.
Stations 340 to 347, normal to coast southeast offMontauk Point.

Dredgings by the Blake in 1880.

30 1 Ag.
302 Ag.

303 Ag.
304 Ag.
305 Ag.
300 Ag.
307 Ag.
308 Ag.
309 Ag.
310 Ag.
3il Ag.
312 Ag.
313 Ag.
8tl4 Ag.
315 Ag.

316 Ag.
317 Ag.
318 Ag.
319 Ag.
320 Ag.
321 Ag.
322 Ag.
323 Ag.
:;j4 Ag.
325 Ag.
326 Ag.
327 Ag.
328 Ag.
329 Ag.
3:(0 Ag.
331 Ag.
332 A g.

xsf Ag.
334 Ag.
335 Ag.
336 Ag.
337 Ag.
338 Ag.
339 Ag.
340 Ag.
341 Ag.
342 Ag.
343 Ag.
344 Ag.
345 Ag.
346 Ag.
347 As.

A
A

A
A
A
A
A
A
A
1!

B
B
C
C
C

C
c
c
c
c
c
c
c
(•

I)

D
]>

E
E
E
B
E
E
F
F
F
F
F
F
G
(f

G
(i

G
G
G
c

Date.

1880.

June 28
June 28

-Time 28
June 28
June 28
Juno 29
June 29
June 29
June 30
July 1

July 1

July 1

July 12

July 12
July 12

July 12
July 12
July 12

July 13
July 13
July 13

July 14
July 14
July 14

July 14

July 14

July 15
July 15
July 15

July 16

July 10

July 17

July 17

July 18
July is

July 18
July 18
July 18
July 18
July 20

July 20
July 2(1

July 20

July 21
July 21
July 21

July 21

Latitude
N.

Lonrfi-

tude VV.
Depth

41 20 55 66 03 00

41 30 00 ' GO 00 00

41 34 30
41 35 00
41 33 15

41 32 50

41 29 45
41 24 45
40 11 40
39 59 00
39 59 20
39 50 30
32 31 50
32 24 00

32 IS 20

32 07 00
:;i 57 on

31 48 50
32 25 00
32 33 15

32 43 25
33 10 00

33 19 00
33 27 20

33 35 20

33 42 15
34 00 30
34 28 45
34 49 40
35 41 03
35 44 40
35 15 30
35 45 25
38 20 30

38 22 05

38 21 50

38 20 08
38 18 40
38 10 45
39 25 30
39 38 20

39 43 oo

39 45 40
40 01 00
40 10 15

40 25 35
40 59 00

05 54 30
05 57 30

05 51 25
65 55 (1(1

05 47 10
t;5 :;5 30

68 22 I) i

70 18 45
70 11 30
70 11 00
78 45 00
78 44 00
78 43 00

78 37 30
78 is :::,

77 51 50
77 42 30
77 30 10

77 20 30
70 32 15

70 12 30
7.5 53 30
70 00 00

70 00 50

70 10 30

75 22 50

75 14 40

74 3! o.)

74 40 20
74 48 00
74 50 30
73 20 40
7:i 33 10

7:( 32 oo

73 2:; 20
7:; 18 lo

73 10 30

70 58 J o

70 50 00

70 5.5 25

70 55 (10

70 58 oo

7lol 30

71 10 30
71 22 30

Nature of bottom.

Fat!,.

71

73

306
139
810
521
9S0

1, 242
304
200
143
400
75

142
225

229
334
337
202
257
23::

302
457

1,380
017

464
178

1,032
603

1,047
898
203

65
395
89
197

740
922

1,180
1,394

1,241

1,002
732
129
71
43*
24

Fellow sand, black specks ....

Yellow sand, black specks,
shells.

Cray sand, black specks, mud.
No specimen
Dark-gray mud, sand, stones..

(In

Dark-gray mud
do .

Dark-gray mud, sand
< i-reen mud
Gre .i sand, black specks
Dark-green mud. green sand ..

Finn gray sand, black specks..
Green sand, black specks
Green sand, black specks,
broken shell.

Pebbles
Hard
Coral, shell

Coral sand
Gray sand, black specks, shells.

( rlobigerina, ooze
Coral, sand, globigerina, ooze -

Globigerina, ooze
do

Tempera-
tures.

.do.

.do .

.do.

.do.

.do
> 1 lobigei ina, ooze, clay.

Globigei ina, ooze
...do

Clay
Globigei ina. ooze, clay .

.

Gray sand, black specks
Fine gray sand, mud
Globigerina, ooze

do
do
do
.In

lilac clay
Green sand

(In

Green mud, broken slid!, sand
( rreen mud
Coarse black sand, yellow

specks.

01

02

56*.

59
68
05

i

f>9.|

70*
71*
8J"
si

n'.

85
S4\

84
84 *

84

"83"

St

l

84

1

s:
84.V

84 *
85"

HI

791

79
VS.!

76|
70
76*

75|
74*
73
75*

72i

42*
42£

40*
44"

39

39*.

38
38
40*.

42
45*
40
OH
5BJ
48

45
47
45*
51

53*
40*
40"

39

.m
40*
37"

3S*
39"

41*

41

50*
45
2.9 V

39
39
38
38
39

39$.

51

51

49
00
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DREDGING STATIONS OF THE CHALLENGER IN THE AT-
LANTIC OCEAN, 1872 TO 1870.

The British steamer Challenger left England for her scientific trip

around the world in December, 1872, and returned to England in May,
1S76. She was under the command of Captain Nares, aud the scientific

operations were under the charge of I)r. (afterward Sir) Wyville
Thompson.

The serial numbers in the following table are tboseof the stations at

which serial temperatures, trawlings, and dredgings were obtained, not

those of the soundings, which had a separate numbering, running up to

504. This table includes only the stations in the Atlantic, and of

these only those at which dredgings and trawlings were made are given,

except from No. 22 to No. 51) (including all stations in North American
waters). For these all stations, which includes also all the soundings
made, are given, and they are placed upon the accompanying charts.

In the ninth column, D. signifies dredging ; T. trawling.

Dredging stations of Challenger, 1872 to 1870.

c
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Dredging stations of Challenger, etc.—Contiuued.

28

29
ao
31
32
32a
32b
32c

32<J

32e

32/
22g
33
33a
33b
34
35a
35b
35c
36
37

39
40
41
42
43
44
45
46
47
48
49
50
51
52
52a
53
51
55
55a
55b
56
56a
57
57a
57b
58
59

60
61
63
64
68
69
70
71

73
75
76
78
79
83

87
89
92
98

101

104

Date.

1873.

Mar. 29

Mar.



[103] LISTS OF DREDGING STATIONS.

Dredging stations of Challenger, etc.—Continued.

975

Date.

1873.

Auk. -

Aug. 20
Aug. 28

Sept. 9

Sent. 9

Sept. io

Sept. 10

Sept. 10

Sept. 10

Sept. 11

Sept. 12

126a I Sept. 1L'

129 Sept. 30

130 Oct. 3

L31 Oct. 6

L33 Oct. 11

134 Oct. 14

Oct. 16

Oct. 17
Oct. 17

Oct. 18

Oct. 18

Oct. in

Oct. 'JO

Oct. 21!

Dec. 17
Dec. 18
Dec. 19

1870.

Jan. 20

Jan. 21

Jan. 22
Jan. 26
Feb. 3

Latitude

North.

1 22 00

55 38

South.
8 37 Od

8 28 00

9 10 00

9 09 00

9 10 on

10 II lid

10 46 oo

LO 15 00

20 13 00

20 15 00

29 3:3 00
35 41 00
30 12 00

37 Hi 50

37 25 30
37 25 on

37 21 U0

37 14 45
37 10 50
31', 43 00

35 59 00
31 41 00

35 "4 00

30 48 00

52 20 00

51 ::;, mi

51 24 00

51 40 00
51 32 (I.)

Longi-
tude.

Feb. 8 48 37 00

Feb. 11

Feb. 14

Feb. 25
Feb. 26
Feb.

.

28

Feb. '.'9

Mar. 2

Mar. 9

Mar. 10
Mac. 13

Mar. 14

Mar. 16

Mar. 19

Mar. 21

Mar. 27

A
J)!'.

3

Apr.

Apr. 9

1- 32 oil

37 17 00
35 02 00
35 'JO 00

35 39 00

30 00 00
30 14 oo

37 47 01

37 29 oo
35 30 on

35 45 oo

32 24 00

24 38 oo
'21 15 00
8 03 00
7 54 20

2 42 00

North.
3 10 00

West.
O / "

24 2G 00

20 36 oo

29 22 35

34 28 Ofl

51 31 00
34 50 00
3-1 52 00

I

31 4'.) 00
35 22 00

36 08 00
30 09 00
35 19 00

32 50 00
28 1)9 00

20 55 oo

12 16 00

12 45 15

12 28 30
12 30 30
12 22 30

12 20 15
12 18 30
7 13 00

East.
1 34 00

18 36 00

18 37 00
19 24 00

West.

G7 39 00

; - 39 I o

(il 40 00

57 50 00

58 06 00

55 17 00

53 52 00
55 15 oo

50 47 00

48 22 00

46 16 i

30 20 00
27 31 00
21 12 00
L8 31 00

13 05 00

13 36 00
14 02 00
14 27 00
14 28 20

14 41 00

Depth. Nature of bottom

Fath.
1,850

1,500
104

G75

500
350
120
32

400

1, 000
770
700

2, 150

2, 350

2. 275
1,000

2, 025

1,000

1,100
550

2, 100

2, 550
98
150

1, 900

70
WO
12

4

1,035

2,010
000
13

21

1,900

2,800
2, 050

1,715
2, 21

2, 025

1,915
1, 425

1, 240
1,990

125

420

2, 350

Globigerina, ooze

...do
Hard ground.

Red mud .

...do.

...do

...do.

...do.

...do.

...do.

...do.

. . .do

...do.

Red clay
Globigerina, ooze

do
...do

Hard grou n d,

shells, gravel.

Hard g r o u li d,

shells, gravel.
Hard ground

do

Red clay
Gre< ii .sand
.- do
Globigerina, ooze

Sand

...do
Hard ground
S:md, gravel. ...

Mud

Hard g r o u n d,

gravel.
Blue mnd
Green sand
Mud
Sand, sbells

Blue mud

...do

...do
I i-iobigerlna, ooze
...do
....do.
. . . .do.
Pteropod. ooze..

. do
Globigerina, ooze
Volcanic sand. .

.

. ..do

"it:::, ooze.

Tempera-
tures.

78.8

78.8
77.7

77.5
77.5
77.5
77.5
77.5
77
77
74

09
05
58
53.5

54

54

54
53.5

53. 5

54

54

56.

1

66. 5
05.5
73

48
49
50
51.2

46.7

57. 5

07.5
73. 5

71.5
73.5

71.5
70.8
04. 5

04
07
68. 5

73.5

77
70. 5

so. 8

36.0

37.9

34.2

34.7
34.6
35. 4

36

31.5
49.5
47
35.6

46
41.8

33.7
37.2

33.1

32. 6
32. 7

35. 4

34
35. 3

35. 8

37

37.2
6

40. 3

Locality.

(Jape de Verdes to
St. Paul's Kocks.
Do.
Do.

Between Pernam-
buco and Babia.
Do.
Do.
Do.
D„
Do.
Do.
Do.
Do.

Babia to Tristan
da Cunba.
Do.
Do.
Do.

Off Tristan da
Oimha.
Do.

Do.
Do.

• Do.

Do.
Do.

Tristan da Cnuha
to south ii! Cape
of Good Hope.
Do.
Do.
Do.
Do.

Straits of Magellan
tn Falkland Isl-

ands.
Do.
Do.
Do.

Falkland Islands
to Rio delaPlata.
Do.

Do.
Do.
Do.
Do.

Rio de la Plata to

Ti istandaUuuba.
Do.
Do.

Do.
Do.
Do.
Do.

Tristan da Cunba
to Ascension Isl-

ands.
Do.
Do.
Do.

Ascension tow aj ds
Cape de Verdes.
Do.
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DEEP-SEA DREDGINGS OF LE TRAVA1LLEUR.

Abstract of deep-sea dredgings in the Bay of Biscay, the Atlantic Ocean, and the Medi-
terranean, by the French dispatch boat Le D-availleur.

fUnder the command of M. E. F.Richards, Lieutenant de Vaisseaii, by a commission of naturalists,
of which M. Milne Edwards was president.]

BAY OF BISCAY IN 1880.

Dates.

July 17
Do.
Do.

July 19
'Do.
Do.
Do.
Do.
Do.
D...

Do.
Do.

July 20
Do.
Do.
Do-
Do.

Ji.lv 22
"Do.
Do.

July 23
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

July 24
Do.
Do.
Do.
Do.
Do.
Do.

Julv 26
Do.
Do.
Do.
Do.

Julv 27
'Do.
Do.
Do
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
I>o.

Do.
July 28

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

a ?

Positions.

Latitude. LoDgitudo.

North. West.

1
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Ahotract of deep-sea dredgings in. the Bay of Biscay, etc.—Continued.

BAT OF BISCAY IN 1S80—Continued.

Dates.

Julv 29
'Do.

Julv 30
"Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

July 31
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

3-3

G8
69
70
71
72
73
74
75
76
77
78
79
80
81

82
83
84
85
86
87
88
89
90
ill

92
93
•94

95
96
97
98
99
100
101
102
103

Positions.

Latitude.

North

.

O I II

43 32 35
43 36 20
43 37 45
43 37 30
43 33 45
43 32 40
43 35 00
43 36 30
43 37 30
43 37 50
43 38 00
43 40 15
43 41 25
43 42 25
43 41 15
43 40 30
43 39 00
43 37 40
43 35 40
43 33 55
43 33 30
43 36 00
43 37 15
43 38 25
43 39 20
43 40 10
43 39 30
43 38 20
43 38 15
43 39 05
43 40 25
43 40 30
43 40 35
43 40 30
43 36 50

43 35 40

Longitude.

West.
' '/

2 09 30
2 17 CO
2 30 00
2 06 20
1 59 15
1 52 50
1 52 55
1 53 35
1 53 45
1 51 55
1 47 30
1 50 55
2 02 10
1 53 00
1 47 00
1 45 15
1 45 10
1 45 35
1 43 55
1 44 05
1 42 05
1 42 05
] 42 05
1 42 00
1 41 40
1 40 55
1 38 25
1 38 30
1 40 05
1 40 25
1 39 55
1 38 30
j 38 10

1 35 10

1 57 45
1 55 30

Fatha.
167
308
930
625
349
77
93

231
419
449
155
77

91
77
78
73
74

204
336
71

66
73
71

239
135
79

314
74

149
151

79
179
238
179
612
514

Character of bottom.

Mud.
Mud.
Mud.
Mud.
Mud.
Fine sand.
Sand.
Mud.
Mud.
Mud.
Mud.
Sand.
Sand.
Mud.
Mud.
Mud.
Mud.
Mud.
Mud.
Mud.
Sand.
Sand.
Mixed sand and mud.
Soft mud.
Mud.
Mixed sand and mud.
Mixed sand and mud.
Mud.
Mud.
Rock.
Sand, rock.
Gray sand, rock.
Mud.
Soft green mud.
Mud.
Mud.

IN THE ATLANTIC IN 1881.

FIUST SERIES.

June 13
June 14
June 15
June 16

Do
June 17
June 18
Julv 31

"Do
Do

Aug.l
Do

Aug. 5
Do

Aug. 6

Do
Aug. 7

fe

Do
Aug. 14

Do
Aug. 15

Do
Do
Do
Do

Aug. 16

Do!""!'."!!
Do

Aug. 17

1

2
3

4
5

6
7

30
31
31
32
32
33
33
34
35
36
36
37
38
39
39

«39
fc39

40
41
42
43
44
45

43 00 40
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Abstract of deep-sea dredginjs in the Ban of Bisczy. etc.— Continued.

IN THE MEDITERRANEAN IN 1881.
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DEEDGINGS OF THE TRAVAILLEUR IN 1882.

The Travailleur in 18S2 continued the series of dredgings commenced

in 1880 and 1SS1, and extended them from Cape Peuas, on the north

coast of Spain, along the coast of Portugal, the Gulf of Cadiz, and the

coast of Morocco to the Canary Islands, through the strait of Bocayna

(between Fuerteventura and Lanzarote), to Madeira, Lisbon, and back

to Itochefort. Twenty-one hauls of the dredge were made, in from 100

to 3,700 meters (55 to 2,023 fathoms) of water. M. Alphonse Milne-Ed-

wards was in priucipal charge of the natural history observations. A
general report of the expedition was published in the Revue Maritime

et Coloniale, February, 1883 (Tome LXXVI, page 154), and the details

of position, etc., in the Annates Hydrographiques, vol. 5, p. 4, 1883.

The number of the Annales Hydrographiques containing these posi-

tions was found to be wanting in all the accessible libraries in the

United States, and although ordered from France, failed to arrive in

time to allow the positions to be included in this paper.
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DREDGING S OF THE FRENCH STEAMER TALISMAN, 1883.

The Talisman continued, the researches carried on by the Travailleur

in 1880-'82, and extended from the coast of Portugal along the west

coast of Africa, touching at the Canaries, to about 17° 1ST. latitude

;

thence westward to the Cape de Verde Islands; thence northwestwardly

to latitude 31° 34', longitude 41° 15' ; thence northeasterly to the Azores,

and thence back to France.



[109] LISTS OF DREDGING STATIONS. 981

O —

!

5 «
31

> « © ©
,Spp

OOOOOOOOOOoOOOOOOOOOOOOO
^ppppppppp^Spppppppppopp

•mowog;
O t-i r-l .

OlOO
t>i © ©

©OlOIOOOOlOOlO
©'-*c^-^coeo©sc>cc:D

•ooBjins ) . . . .

t- t- t- b-

00 oo o o o o o o o o o t-i o
O O N M *-3 O « Oft OS ^h ^h'o5 oS(NWCM (MWMClHHIM^HH © -h

•ino^og; CO OO

•aoTsjms
»* «rj< CO CO003CM CN t- r- rH rH

CO CD t— t-OOt-OOt-t-OO

2 fl-a

S3 : i i is i : is;

Tr-i © ° © 0^"0 H O^— rt _ o o o o

S : :

-a -a 2 ^s 12 '« 3
;

• t. <p - n^

WClOXO'O'tOOlhTfOO o c io c o o o LQ (-irjCMQ c-i t- -f ci —< oo io i—ih:—
= 05 r-lfH " rH, I O O I- O O C) i.: t r-i iQ lO C; H W ^ n H *

. _ _ «o o o o coooooc-uooo-*:
> — • CO CI CI —i Cl O O O O - '

"
L- Tji O CD ^Si CO iH i

H M N CI H H n H r-l CI

w-^ccT*<coo»nooc-ico''+ mcocicOHHrj^^^o©^
go
h t 'JU T rj a in i.; — ~j co -rr in COO iO O CO CO O O CI -r 31 CI CM ct-

CI CO CO LO lb L- CO (>• r-. CO CO LT. CD t> X
io o -* c i ci oo r- cs x co -* —

<

~ co en c i —( -f c co co io t-* in
: L" O ^" CO O I- CO t> ^ ^ H

CS CO CO O-l (»00?1H110COCO l.O i-( »o

£1sS*

1 T& O CO CI i CO CO t— C-1 Ci C5 —J Ol CI CO CO "* OO COClCOCOCOOCTSCSOOIr^lOCO
I * LO »-i r-i CI M ?J CN H »-i «

OOOCWHHf^HHHH-
^-*LO-—it-Hr-.OOOOr
M-^CJW1M CM O-l CI W C] CI

t- CI X ^ 1- H ^ O CO Ci IO H
COCOCJCMCMTfTji'tTji^OH
ClXCOQOCOCOCOCOCOCOt>t>

co co r* fi ci o h ci c-i :: n -^ >x ccocicocoocscsccr^iicoHOWmiflOCvOOOLliOH CM 0-1 CO uo O iO •* ^ t* t ift o:WNCOiOOiCilTjlTJiTjiiflM
0COC100CJC5C*CS0>O

S3

orococoo—i a i.i --co-—i^h
CI HI O «i CM CM M CI CO W CM H
r-l CO CO CO CO CO CO U0 id ifl iO >n
•^cocococococococococooi

t— O t- •—I CO CO 01 CO CO O- CO0(Mi10COCO ,*1"1"*H'
id -+ CO rp CO CO CO CO CO CO CO CO CO CO CO CO CI CI CI CJ CI CI CI CI 07cococococococococococococo cocococococococococococo

rf CO CO CO CI CS C5 © O O O r-l h C) CI ^ -f »* ^ *+ -t *f H OH IO IC1 lO CO CD CO CO t— t- t- t - 00

C&CDCOcOCPOCOcOCDCDCDCD ©ODODcSiDcOCDCDCCOO cOOOCDCDQCCOcOCDCDcDP3^aoaafl3c«a fipqgaaaacojaqs paapqHGaaap.a
l-S^'-D'-^^^^^^^^^ ^^*-3^^^^H0^^^^^) ^^^^^^t-TJ^I-jhJh^^

jQqamu i^ijag HCICItJIOCSI^XOOHC] CI ^f ift CD t- CO CJ O -h CM :: Tf il O^COOOHIMMtJiiKDO
"i-ir-l MHHHrlrln^JCNCNClCMlM C>10<ICNC4CQC0CQCOr0COCOCO



982 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [110]

o

uio;;oa

•oacjaiig

•rao^og

•s.TBjjng

2 *
a.s

»1
o o o

)-~PpRPPpppppppppPPPp£pp 3 £PP~PPPRPPPPP

ft

o o

«-H CO

IC O t> ifl O IN O]

CC 00 CO co i> t^ t^

roomoowo
© t i —< —^ i-3 —- ? i

CJ CM CI CM CJ CJ CJ

WTfOCQOOO
r-' --o t^ t^ -r id iO

in \o o t- co ci irt

MHo'ddd ci
CD t- t> t— CD t- L-

£ © «

1 =

9 o-=
- o u » g ;

^ "j p^ ^

>, O O O O " 6 _: O O o O rjf.a ,--,- 5 3

O .O • • • iBSHS •"-' • • 50 (1| GO 503 1*

O O rW rH

C-l CICJC)

<M •* "*

OS o C5

© o o
co ro co

.l^i,

^•&l

ci o m no o o o c i no -t »o co u" c: co ~ *~ -o x :c »c s :i o o co o oofioiOoioocioM
-f io cuo h o o -< h o r- *x> « :i o oo - i ' m -+ o 'O (o -t h ,—. r > >x >f »c n i- n o h oO O iO h Ol W IM (N H H O O (M f) H ri X 3". Cl OJ O CI H W O OfflC)t-''OC0WHHrttj«O

r-TN CO*© l"N CM CM*cfCN CM* CM**«-TrH t-T rH r-T O r-~ci CM*" i-T i-T
CO I I

CD O

- i' o cc - i

- CO t- CI CO 00 CI HOCi^O^OOH'n-+Cl
5 uO CM C-l IN CI t-t h f-i r-> Q o O C *t !-- C2 lO rr ^r-in-txir-o ox*t?i

r-H O © -*J» CO i-i i-i

> en co cs K> o cm co

-H Cllfl -M O ^ -t I

'JiTfCOCOOOOOOOOO^'t'J'iflCI^COWCOO'
Cl^rOM^'*Tt<Tt'^Tt'+Tt'Tt<-*^-tiOifiiOlOL'5y5 0CDO

i
~ \2 ~ r; ^ r: r- n cr. x r- co ci •—<•—(© x >-0 *.r co

CM CM CJ r-l r-t r-t i—I i-l © © r* i-(

5 8.3

= 5 *

.HNIflN©' i'fh-OCOCJHriO'OCiOSCOMHiO
CI CI n r-irJi-Tfi-^r^rT'Tt'TrT C-l CI 71 CO O r-i ri r-i H Tji iO C

OOHH^H-'HHHHHIM/NMNCCnMWCOMM'^'t
c: X' r— co ci — —

< o x o o coooom»oo»o»OTr^ino

I
CI -- O 00 X :C .—

' X N N 30 CO CM i-H I- O iO CO 'O X * X O CI — —
' O X t~- ID CO t^ ^ *-* OiCQCQ^i^iOOOOOOlOiQOOOOCOCOCOCOCO^^^CO

HHOOOOOOOOiO!affi3'e>»OOOOCOMOOOOOOCCt-
J CO CO CO CO CO CO CO CO c

CO ."O W CI rl H H H O O '

CDCOCpCDCDCDCOiCi
I CM C) C3 CI CI CI CI 71 71 71 CI CI 71 71 7 1 7 I C-l CI CM CI CM CM CI

t-* —* ~ I 7 1 CO T7 : i-O tD CD CD o e

i ci 71 7i 7i 7i ci : i ci ci : i : i . i
'. i : i ci 71 ;i:ici:

as c s = = =
o © O £> ©
H 5 5 9 9 -

,

t-t--t>CCQOCOCOCOCOCOOC»

•jeqtana itfj.iag



[Ill] LISTS OF DREDGING STATIONS. 983

>M

coooidooooooooooooooodooooooooooooooooooS^o"

pp

^ d § br 6 c d

P o

oomwoomtM^ococ'iooDOOiooooooo
d '̂.^ :i :i ^ ifl u: 6 d «> q i> l^ i> o& ^cV ci o ^•'ind

oiomcioiciflooicicowicinioooooo
pH trf f i h J d O H CM CQ —' »-h —' o O O —'

—
*
—

* Ci C<1(NNM« CM CM C I C J M CJ M CI W W CIWW CI CM M CN

COCO iO

^OOt^C^O-^^CMCMCO^^^OiricO^CM^CCCi
•*# o i—

i

1-* t^co

F- IO iO CM CC O cs oo to o t> i> cm cs Cl CS CO CO cc co O
o ci ci -* cri oo od cj h ri 6 d c* oo oo oo cS ci os —i —

^

L_ t- t- t~ CO O w) CO L- I— L- C- L- _ ^J CO CO co to L-- L-

O O O OsO^ 13 t3 cs^
• • • t-, •

: : :e :

* a ^

s's

|go
r

p^
3 d

: :o
1 • -l-i 14

4
• S-l J$ t-t • f*

: : :<2? :::::::::: :c±> : : ics^o la • X P3 co

>: 5 C 00

c 32 ^—vr o
- i ; ^ -

. CiJ <^ X 3Q

oohok?'oxv re o t " c 1 o c: ci o o o o © co co co m »o m o to ro © o © co © ~* **« co o t- o -

" » M Cl CJ Ol M CO "i O ( ^coi^t^w^Qoocifo'^nc c i oo t- —« m ©
CDOO'*^HT-ICOlOCOtr--V-^C^lCM'-.Oi CS'CG) OOOOCOOHClOOnNrlTJ'WOCIHMCOMWOmOON

HHHNNNNrtHHHrt i M CM M CI M n H M W

) uo « © »o m © LO o
I
— W 00 © TO rH I- Ci

<M CC CO f»

ocunt^OHtlOocoo^mt-^'tcocQOh'XOit-ioot-.ioroiflOcoLiQri
CO^t-COCOCMCO — ~

'WOOOOOO^CCHIOOOOCiffitOl'-Cl© j-^cociH^r-oo^xo ocor-m-^cocio-^csOOt^COh-Ot-t
t* m CO CO CI C 1 CI CI rC 00 GO CO i>

1 CM irt m ^ CI n Q rf TO i-H rH
1 Wt*wO«

CO«fflQi--«i.^O'C-HO«Ot-NOHOOn--WffiNOCCCOf*r' lXC5C!OWCt't--Ci^^O'rtt^WWCN«Hr^rH^MCOCO«COlCOT}<TpTr^lOOlt:O^Tf^(NN(N«
OCOOCOOOrcOlOCSOOCTSOOlClCZtCSClC^nirtrtHMHMrlMHHi-iHr^r-iHnHf-lHMf-irirtHrHHNNCMClCIClWCJNCJHnriCl

! CI © Ci H ^ C LG)Ot-^OHClO«Hn«JClCOCX^SCOffiffi©C10Nt-ONNOH-lOOOOrtWWOOHHHHnCOCOMWOlNrtCOWCONNWOOOHWOOOiOOOOifii:
)(0©©0©©N^I>t-Nt^t^!>N^NI^t^^t^r^l>NNCOCOCOCOCCCOCOI>Nf-t-^OCO

ooc5XXWHMOt-onMoot>*in"*cic.rtC)CO«i-iH^-*--Qxc)occiNoinNexOWNM^OOOaOinOlOiOOOOOOilOiOWOOO'l'^VCOfQCOMHrtHlNHHrifO
i^knkntQtoiflintniQeQeoeoeQmcqNN^eaNiM^^H^^^oooooaaaaxb-t-r'CO
M CM CM C J CM CI CM CM CI C I C J CI C I CI CM CM CM CM C I CM CM CM CM CM C

OC.OQQOOCOH---H-<C]C1 i w m c-i c* m co cc « co « -i< -t -^ -t -f w i^ io m o t Ofccoroco-fcr-xc)
r-i CM CM CM CM CM CM CM 5M CM
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DREDGING STATIONS OF THE ITALIAN STEAMER WASH-
INGTON IN THE MEDITERRANEAN, 1881.

The Washington was under the command of Commander G. B. Mag-
naghi, of the Italian navy, and the dredgings were under the direction

of Prof. Enrico Hillyer Giglioli. The report from which these positions

are taken was published in the Report of the Third International Geo-

graphical Congress ("Terzo Congresso Geografico Internazionale") held

in Venice in 1SS1, published in Rome 1882.

Dredqings by the Italian steamer Washington, 1881.

a g

y,
-

33
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ZOOLOGICAL STATIONS OF THE NORWEGIAN NORTH-AT.
LANTIO EXPEDITIONS, 1876-1878.

These expeditions were made by the steamer Voringen and the zoo-

logical and physical researches were under the charge of Dr. Danielssen,

Profs. Mohn and G. O. Sars, Herr Eriele, etc. The first expedition, in

1876, extended along' the western coast of Norway to the Faroe Islands

and Iceland; the second, in 1S77, from Bergen to outside the Loffoden

Islands, and from Tromsoe to Jan Mayen; the third, in 1878, to Vardo,

thence westward to Beereu Island, and afterwards to Spitsbergen in 80°

N. latitude. All the dredging stations are given in this list.

Dredgings of Norwegian Xortli-Allantic expeditions, 1876-1878.

l

2

4
8
9

10

18
23
25
26
31

33
34

35
40
48
51

52

53
54
79
87
92
93

90
101
124
137
147
149

1G4
173&
175
177
183
190

192
195
200
205
213

223

224
225
237
240

Date.

1876.

June 3

June 3

June 8
June 9

June 20
June 21
Juno 21
June 23
June 28
June 28
June 29
June 30
July 1

July 5

July 18
Aug.
Aug. 7

Aag. 8

Aug. 10
Aug. 12
Ausr. 21
Aug. 22
Aug. 22
Aug. 24

1877.

June 16
June 17

June 19
June 21

June 22
June 23

June 29
July 3

July 2

July 3

Julv 5

July 7

July 7

July 16
Julv 17

July 18

July 26

Aug. 1

Au~. 1

Aug. 2
Au«. 'J

Aug. 4

Latitude.
Longi-
tude.

North.
o /

(il 13
61 10

61 Of)

61 00
61 30
61 41
62 44
62 52
63 10

c,,; io

63 10
63 05
63 05

63 17
63 22
64 36
65 53
65 47

65 13
61 47
64 48
64 02
64 00
62 41

East.
o /

36
6 32
5 14
4 49
3 37
3 19
1 48
5 50
5 25
5 16
5 00
3 00

53
West.

1 27
5 29

10 22
7 18

3 07
East.

33
4 24
6 32
5 35
6 42
7 08

Depth.

(Komsdalfjord.)
66 08
65 36
66 41
67 24
66 49
67 52

3 00
8 32
6 59
8 58

12 08
13 58

: Vest fjord.)

68
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Dredgings of Norwegian North-Atlantic expeditions, 1876-1878—Continued.

Date.

1877.

Aug. 8
Aug. 9
Aug. 11
Aug. 15
Auk. 17

1878.

Juno 19

June 21

June 21

June 24

June 25

June 27
Juno 27
June 27
July 1

July 2

July 4

July 5

July 6
July 7

July 14
July 10
July 19
July 22
July 22
July 23
July 30
Aug. 3

Aug. 4
Aug. 5

Aug. G
Aug. 7

Aug. 8

Aug. 10
Aug. 12

Aiis. 12

Aug. 14
Aug. 14

Aug. 17
Aug. 17
Aug. 18
Aug. 19

Aug. 22

Latitude.
Longi-
tude.

East.

4 11
9 44

Xorth.
o '

C7 56
G8 06
(Vestfjord.)

(Skjerstadfjord.)
(Saltstrominen.)

68 12
I

15 40
(Vest fjord.)
70 04 ' 23 02
(Altonfjord.)
70 13

|
23 03

( Altenfjord.)
70 55

|

26 U
( Porsangerfjord.

)

70 47 ' 28 30
(Tanafjord.
70 36
71 42
72 27
73 25
74 08
74 10

32 35
37 01
35 01
31 30
31 12
18 51

(Beeren Island.)
14 21
14 32
20 51

11 40
5 12

3 02
14 53
15 55
19 52
21 51
17 50

13 10-

15 42
18 01

12 51
West.

29
East.

5 10

11 18

9 25
5 40
8 28

11 17

73 47
72 57
72 27

71 59
72 36
75 12
74 54
74 53
74 57
72 53
75 31
76 06
76 19
76 l!i

76 34

76 26

77 58
78 03
78 02
79 59
80 03
79 35

Magdalena Bay.
78 48 I

8'37

78 09
|

14 07
(Isfjord.)

78 16
|

15 33
(Advent Bay)

Depth.

Faths.
778
634

263
90

341

160

230

127

127

148
148
136
197
147
35

7G7
447
191

1,110
1,280
1, 200
658
180
21

223
123
748
70

146
743

1.G8G

Nature of bottom.

Biloculinaclay.
Clay
...do
...do
Stones

Clay.

...do

...do

...do

...do

Bottom torn.

]>eratures.

Falrr. Cent

29.5
29.7

37.8

43.7

39.0

39.2

38.3

37.0

...do 35.4
Clay, stones I 29. 5

Clay
|
32.

...do 36.0

...do 31.3
Stones 34.0

Clay
...do
Sandy clay
Biloculina clay
....do
...do
Cay
Clay, sand
Hard
Clay
...do
Biloculina clay
Clay, hard bottom
Hard
Clay

Biloculina clay.

...do
Clay .

...do

...do

...do

...do
...do
...do

...do

29.5
30.6
38.3
29.7
29.5
29.

1

29.8
36.5
32.4
34.7
34.9
29.7
32.7
30.0
29.8

29.5
35. 4
33. 4

DO. 2

34.0
28. 2

31.6
34.0
34. 2

-1.4
-1.3

3.2

33.3

G.5

3.9

3.5 D..T.

1.9
-1.4
0.0
2.2
-0.4

1.1

-1.4
-0.8
3.5
-1.3
-1.4
-1.6
-1.2
2.5
0.2
1.5
1.6

-1.3

0.4
-1. 1

-1.2

-1.4
1.9
0.8

-1.0
1. 1

-2. 1

-0.2
1.1

1.2

0.7

ZOOLOGICAL STATIONS OF THE SWEDISH ARCTIC EXPE-
DITIONS OF 1875, 1876, AND 1878-79.

The dredgings of 1875 were made by A. E. Nordenskiold and Dr. Hjal-

mar Theel in the sloop Procven, those of 187G by Nordenskiold in the

steamer Ymer, those of 187S-'79 by Nordeuskiold in the Vega.

The numbers assigned to the stations are arranged geographically,

instead of according to the dates at which they were made.

The numbers 98, 103, and 104 refer to collections not made by the

Vega expedition bat brought in by the Tschuktsches, who found them
thrown on the shores in the spring and summer months of 1879,
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DREDGING STATIONS OF TEE DANISH ARCTIC EXPEDI-
TION, 1882-'83.

The Danish Arctic expedition of 1882-'83 in the steamer Bijmplma,

commanded by Lieutenant Hovgaard, was partially at the expense of

the Danish Government, bnt mainly at that of tbe brothers Gamel.
The naturalist in charge was Th. Holm. The zoological and botanical

results were published in 1887 at Copenhagen in an octavo volume, con-

taining papers by Holm, Jensen, Deichmann Branth, Wille and Kol-

derup Rosenvinge, on the botany, and by Liitken, Hansen, Levinsen,

Bergh, Jungersen, Traustedt, Collin, and Holm on the zoology.

The dredgings were on the southern coast of Nova Zembla and in

the Kara Sea.

No. 1 in the Kostiu Schar on tbe southwest coast of Nova Zembla.

No. 2 in tbe Nicbolskoi Scbav on the southwest coast of Nova Zembla.

No. 3 in the Olenje Suud on tbe southwest coast of Nova Zembla.

Nos. 4-6 in tbe Petuschowski Schar in the southwest coast of Nova Zembla.
No. 7 in tbe Kara Sea, off Cape Yarasol.

Nos. 8-10 in tbe Jugor Schar at its outlet into the Kara Sea.

Nos. 11-188 in the Kara Sea.

Nos. 189-90 in tbe Kara Strait, between Nova Zembla and Waigatsch Island.

Dredging stations of the Danish Arctic expedition, 1882-'63.

Date.

1882.

Aiij:. 12
Aug. 18
Aug. 23
Aug. 28
Aug. 29
Sept. 1

Sept. 9

Sept. 12
Sept. 13

Sept. 15
Sept, 20
Sept. 27
Sept, 28
Sept, 29
Sept. 30

10

II

12

13
14

15

16 I Oct.
17

j

Oct.
is Oct.
19 Oct.
20

I
Oct.

21
!
Oct.

22 Oct.
23 Oct.
21 Oct.
25

I
Oct.

26 Oct.
27 Oct.
28 ' Oct.
29 ! Oct.
30

31

32
33
34
35
36
37

3

4
5

6

7
9

10
11

12
14

16
17

19
Oct. 20
Oct. 21

Oct. 23
Oct. 24
Oct. 25
Oct. 27
Oct. 31
Nov. 2

Latitude
north.

38 i Nov. 8

Longitude
east,

Green-
wich. !

O '
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Dredging stations of the Danish Arctic expedition, 1882-'S3—Continued.

Date.

1882.

Nov. 16
Nov. 21
Nov. 25
Dec. 1

Dec. 12
Dec. 15
Dec. 1C
Dec. 22

1883.

Jan. 4
Jan.

49
|

Jan.
50 I Jan.

Jan. 1 6

Jan. 19

Jan. 23

Jan. 26
Jan. 29
Jan. 31

Apr.
Apr.

Latitude
north.

Longitude
east,

Green-
wich.

Feb. 1

Feb. 3

Feb. 6
Fob. 9

Feb. 12
Feb. 13

Feb. 14

Fob. 15

Feb. 17

Feb. 21
Feb. 22

Feb. 2:; I

Feb. 24
Feb. 26
Feb. 28
Mar. 1

Mar. 3

Mar. 5

Mar. 6

Mar. 7

Mar. 8
Mar. 9
Mar. 10
Mar. 12
Mar. 13
Mar. 15
Mar. 10
Mar. 17

Mar. 19

86 Mar. 21

87 Mar. 24
Mar. 27
Mar. 28
Mar. 29
Mar. 30
Mar. 31

Apr. 2

Apr. 7

Apr. 9
Apr. 10
Apr. 11

Apr. 12

Apr. 13
Apr. 14

Apr. 16

Apr. 17

70 23

70 19
70 16
70 15
70 28
70 33
70 36
70 38

70 58
70 57
70 58
70 59
70 54
70 55
70 58
70 58
71 05
71 02
71 02
71 04
71 05
71 05
71 05
71 00

71 04
71 04
71 07
71 08

71 09
71 11

71 14
71 17
71 21
71 20

71 28
71 38
71 40
71 39
71 36
71 33
71 34
71 41
71 41
71 41
71 40
71 40

71 36

71 34
71 32
71 32
71 33
71 35
71 34
71 32
71 30

71 28
71 31

71 33
71 31
71 36
71 37
71 40

71 44
71 44

71 45

71 44

S. Mis. 90—

64 13

04 05
04 04
03 52
04 35

64 37
64 43

64 40

65 05
05 02
05 09
04 41
03 57
01 10
64 04
04 00
64 31
04 23
04 16
64 07
61 05
63 50
64 17
01 21
04 36
64 38
64 25
64 31
64 39
04 42
64 43
64 47
64 48
64 53

65 04
65 17
65 07
65 02
04 59
04 55
64 53
64 37
64 45
04 47
64 47
04 43

64 32

64 30
04 24
04 26
04 27
04 32
64 37
64 36
64 33

64 33
64 34

64 33
64 33
64 33
04 38
64 43

65 03
65 00

05 22

63

Fath.
75
72
80
80
6S
48
23
23

20
20
20
40
68
50
67
08
55
55
55
58
58
59
58
54

53
53
55
51
51
51

60
00
80
06

78
85
84
83
79
75
77
67
73
78
71
71

Kind of bottom.

Blue clay, with brown mud .

do
Stiff brownish-gray clay
Dark-brown clay
Bluo clay, with brown mud.

do
do
do

.do
-do .

-do
.do .

-do .

-do
.do
-do .

.do

.do

.do
-do .

.do

.do

.do

.do

.do

.do

.do

.do

.do
-do
.do
.do

Bluo clay, with ferruginous concretions
Blue clay, with forruginous concretions, and small

stones.
do

Blue clay, with brown mud
Blue clay, with small stones
Blue clay, with brown mud

do
Blue clay, with ferruginous concretions

do
Blue clay, with brown mud

do?.
do
do

Blue clay, with small stones, and ferruginous con-

cretions.
Blue clay, with brown mud and ferruginous con-

cretions.
Blue clay, with brown mud
Blue clay, with ferruginous concretions

do
do
do
do

Blue clay, with brown mud
Blue clay, with ferruginous concretions and small

stones.
Blue clay, with brown mud and small stones
Bluo clay, with brown mud and ferruginous con-

cretions.
do
do
do

Blue clay, small stones
Blue clay, with brown mud and ferruginous con-

cretions.
Bl ue clay, with brown mud, and large stones
Blue clay, with brown mud, and ferruginous concre-

tions.

Light-brown clay, with brown mud, and ferruginous
concretions.

do
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Dredging stations of the Danish Arctic expedition, 1882-83—Continued.

Date.

i Longitude
Latitude I east,
north.

1883.

Apr. 18
Apr. 19
Apr. 21

Apr. 23

Apr. 24

Apr. 25

Apr. 20
Apr. 27
Apr. 28
Apr. 30

May 1

May 2

May 4

May 5

May 7

May 8

May 9

May 10
May 11

May 12
May 15
May 10

May 17

May 18
May 21
May 22
May 24
May 20
May 28
May 30

June 1
June 4

June 6
Juno 8

June 9
June 11

June 12
Juno 14

June 15
June 10
June 18
June 19
June 20

June 21
June 23
June 25
Juno 2G
Juno 27

Juno 28
June 29
Juno 30

July 1

July 2

July 3

July 4
July 5

July
July 7

03 ,T„lv 9

G4 July 12

Go July 14

00 July 10

07 ! July 18

71 45
71 40
71 44
71 43

71 39
71 38

71 37
71 37
71 36
71 38

71 34
71 33

71 32
71 34
71 35
71 32
71 32

73 31
71 28

71 27
71 25
71 24
71 22

71 21

71 21
71 22
71 25
71 18
71 21
71 22

71 20
71 18

71 17
71 16
71 15
71 12

71 13
71 10

71 09
71 10
71 18
71 20
71 21

71 20
71 18
71 15
71 14

71 13

71 12
71 12

71 11

71 10

71 09
71 ()7

71 00
71 04
71 05
71 oo

71 05
71 02

7i or.

71 04

71 04

Green-
wich.

o
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Dredging stations of the Danish Arctic expedition, 1882-'83—Continued.

1G8
169
170
171
172
173

174
175
17G
177

178
179
180
181
1S2
183
184

185
186

187
188

189
190

Date.

1883.

July 20
July 22
July 24
Au^ 2

Aug. 4
Aug. 7

Aug. 8
Aug. 10

Aug. 13

Aug. 16

Aug. 17

Aug. 20
Aug. 22

Aug. 22
Aug. 24
Aug. 30

Sept. 3

Sept. 4

Sopt. 5

Sept. 8

Sept. 9

Sept. 21

Sept. 22

Latitude
north.

71 06
71 05
71 04
71 14

71 18
71 16
71 13
71 10
71 11

70 59

70 52
70 .".4

70 56
70 56
70 57
71 04
71 17

71 10
71 08

71 18
71 2C

70 20

70 20

Longitude
east,

Green
wich.

02 42
G2 47
62 49
62 37
62 10

61 37
61 28
61 22
61 12
60 30

60 00
59 51

59 40
59 30
59 35
59 40
59 43

59 24
59 15

59 44
59 58

57 53
57 47

Kind of bottom.

O I

Fath
75
73
74
70
58
46
48£
52
53

92
93
97

100
100
98
74

100
106

62

Blue clay, with brown mud
Blue clay, with brown mud, and stones
Blue clay, with brown mud

do?,
Blue clay, with brown mud, and stones

do
do
do
do

Blue clay and brown mud, with many sandy worm-
tnbes.

Blue clay, with light-brown mud, and small stones
Blue clay, and small stones ,

do
do

Blue clay and brown mud, with small stones
Blue clay and small stones
Blue clay, with brown mud, sand-tubes, and small
stones.

Blue clay, with brown mud i

Blue clay and brown mud, with vory numerous
sand-tubes.

Blue clay and many sand tubes
Blue clay and many sand-tubes, with some mud and
stones.
Sandy clay, and stony

do '.
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DREDGING AND SOUNDING STATIONS OF THE LIGHT-
NING, 1868.

The dredgings made by the British surveying steamer Lightning in

18G8 were undertaken at the request of the Eoyal Society, and, with the

exception of the dredgings of Count Pourtales in 1867 and 1868, were
almost the first deliberate attempts to investigate the deep-sea fauna.

The region explored was between the north of Scotland and the Faroe
Islands and extending thence to a distance of about 250 miles northwest
of Scotland. The series of temperatures obtained on this expedition,

showing the great difference of temperature existing to the northeast

and southwest of a submarine barrier (discovered by a subsequent ex-

pedition) were the first contributions of importance to our knowledge
of the laws governing deep-sea temperatures. The scientific observa-

tions were under the charge of Dr. W. B. Carpenter and Prof. Wyville
Thomson, and the preliminary report by Dr. Carpenter was published in

NTo. 107 of the Proceedings of the Koyal Society, 1S68.

Dredging and sounding stations of the Lightning, 1868.

WARM AREA.

Serial number.
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one than ever before attained. Dr. Carpenter's report on them is con-

tained in Xo. 121 of the Proceedings of the Royal Society, Vol. 17,

p. 397.
Dredging stations of the Porcupine, 1869.

a
a

a
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Dredging stations of the Porcupine, I860— Continued,

68
69

70
71

72
73
74
75
76
77
78
71)

80
81

82
83
84
85

80
87
88
89
90
VI
VII
VIII
X
XI
XII
XIV
XV

XVII

Date. Latitude.

August .

...do....

Aug. 28
.Sept. 1

...do ....

...do ....

...do ....

..do ....

Sept, 2
.. .lo ....

September
..<1<>

..do ....

...lo ....

..do ....

..do ....

Sept. 4

..do ....

.do ....

Sept. 6
..do ....

Sept. 7

North.
o '

60 23
60 01

GO 04

60 17

60 20
60 29
60 39
60 45
60 36
60 34
60 14
59 44
59 49
50 51

60 00
CO 06
59 34
59 40
:.!) is

59 35
59 26
59 38
59 41
CD 45

60 07
60 10
60 28
60 30
59 30
59 50
CO 38
59 49

Longi-
tude.

East.
O I

33
18

Wist.
21

2 53
3 05
3 06
3 09
3 00
3 58
4 40
4 30

4 44
4 42
5 01
5 13

5 08
6 34
6 34
6 31
9 11

8 23

7 40
7 34
4 49
5 21

5 50
6
7

7

55
16
2(1

9 15
11 07
12 36

Depth.

Fa th.

66
103
76
si

203
250
344
500
290
70

92
142
312
362
155
190
445
767
705
445
458
510
500
550
500
450
530
650
570
620

Kiud of bottom.

Tempera-
tures

Fahrenheit.

Sur-
face.

52.5
53.5

53.4
53.0
52.3
52.7
52.6
51.5
50.3
50.9
52.2
52.

1

53.2
53.3
52.3
53.1
51.3
53.9
53.6
52.5
53.5
53.1
53.1
52.0
51.0
53.0
51.0
50.0
52.5
53.0
52.

52.0

Bot-
tom.

44.0
43.8

45.1
48.6
48.8
48.8
47.6
41.9
29.7
29. 8

41.5
48.9
49.4
49.1
41.4
37.5
49.1
48.6
30.1
41.4
42.6
45. 5

45.2
31.7
30.2
29.8
30.8
31.2
44.8
42.5
43.5
43.5

Tempera-
tures

centigrade-

Siir- Hot-
face, torn.

11.4
12.0

11.9
11.6
11.3
11.5
11.4
10.8
10.1
10.5
11.2
11.2
11.8
11.8
11.2
11.7
11.4
12.1
12.0
11.4
12.

11.7
11.7
11.1
10.6
11.7
10.6
10.0
11.4
11.7
11.1

11.1

6.7
6.5

7.3
9.2
9.4
0.4
8.7
5. 5

—1. 1

—1.2
5.3
9.4
9.6
9.5
5.2
3.0
9.5
9.3

—1.0
5.2
5.9
7.5
7.3

—0.2
—1.0
—1.2
—0.7
—0.4

7.1
5.8
6.4
0.4

DREDGING AND SOUNDING STATIONS OF THE PORCUPINE,
1870.

The dredgings of the Porcupine iu 1S70, like those of 1SC9 and those

of the Lightning iu 18GS, were undertaken at the request of the Royal

Society to extend the examination of the deep-sea bottom to the south

of Europe and the Mediterranean. Two cruises were made, the first

under the scientific direction of Mr. Gwyu Jeffreys, accompanied by

Mr. Josua Liudahl and Mr. W. L. Carpenter, extending from Falmouth

to Gibraltar, and the second under W. B. Carpenter, assisted by Mr.

Liudahl and Mr. P. II. Carpenter, exploring the western basin of the

.Mediterranean between Gibraltar and Malta, in order to determine its

physical and biological relations to the Atlantic, with special reference

to the Gibraltar current. The temperature observations made on this

second cruise, showing an almost absolute uniformity of temperature

from the depth of about 100 fathoms (or that of the Straits of Gibraltar)

to the greatest depths reached (1,743 fathoms), shed a most important

light upon the phenomena of ocean basius inclosed by shallow barriers,

such as the Mediterranean, the Caribbean Sea, Gulf of Mexico, and

Sooloo Sea, as contrasted with those of the open ocean. Thus, on this

season's work, the six temperatures taken below 1,000 fathoms in the

Mediterranean (ranging from 1,328 to 1,743 fathoms) were all between
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54.7° and 50°, and one at 112 fathoms giving 55.5°, whilst in the Atlantic,

almost in the same latitude, depths of 1,095 and 1,065 fathoms gave 39.7°

and one of 128 fathoms, a little farther north, 52.5°. The report on the

expedition, by Mr. J. Gwyu Jeffreys and Dr. W. B. Carpenter, forms

ISTo. 125 of the Proceedings of the Royal Society, December 8, 1870.

There appear to be some discrepancies between the numbers assigned

to the stations in the Mediterranean in the detailed description of the

dredgings and those given in the list of stations and on the charts, but

as the latter two series agree the others are probably erroneous. Care,

therefore should be taken in making use of the lists of animals dredged
to see that they really belong to the station ascribed to them in the body
of the text. The explorations of the first cruise (No. 1 to 38) extended
from July 7 to August 5, 1870, and those of the second cruise from Au-
gust 15 to October 1.

Dredging and sounding stations of the Porcupine, 1870.

d

a
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Dredging and sounding stations of the Porcupine, 1870—Continued.

6

p
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Sounding and dredging stations of the Valorous, 1875.

1001

6
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Dredging stations of the Triton, 1882.

Latitude
N.

59 51 30
59 37 30
00 39 30

60 22 40
CO 11 IS

60 09 00
60 1!) 00

60 18 00

60 05 00
59 40 00
59 39 30
(JO 31 Oil

59 51 02

Longitude
W.
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100 fathoms—continued.

M.—871, 873, 875, 876, 877, 923, 949, 1027, 1035, 1036, 1040, 1107, 1108, 1110, 1111,

11U», 1151, 1152, 2053, -2054, 2055, 2056, 2091, 2245, 2246, 2505, 2512, 2522, 2558,

•2550, 25G0.

G.—20(30, 2061, 2061, 2067, 2069, 2070, 2071, 2523, 2528, 2527.

K—2477, 2481, 2605, 2696, 2704.

150 fathoms:

H.—2109, 2310, 2593, 2501, 2613, 2614.

C—897, 2020, 2170, 2264, 2423.

D.—1043, 1047.

M.—868, 870, 878, 924, 940, 942, 943, 044, 1034, L038, 1039,1097, 1098, 1115, 1116, 1150,

2026, 2088, 2089, 2090, 2184, 2185, 2200, 253i'>, 2537, 2538, 2530, 2540, 2541, 254:2,

25 13, 251 1, 2545, 2555, 2557, 2582, 2583.

G.—06 B.,07 B., 2062, 2063. 2068.

N.—2431, 2172, 2474, 2470, 2488, 2703.

200 fathoms

:

C—2021.

D.— 1044, 2745.

M.—869, 026, 045. 051, 1625, 102(5, 1032, 1(13:!, 1002, 1113, 1114, 1120, 1121, 1137, 1138.

1153, 1154, 2027, 2028, 2002, 2183, 2548, 2556, 2500, 2591.

N.—2430, 2460, 2470, 2471, 2473, 2475, 2476, 2478, 2480, 2483, 2481, 2485, 2486, 26.')?,

2702.

250 fathoms:

S.—2624, 2625, 2(365, 2666, 2667, 26?:;.

D.—2232.
M.—878, 879,895, 925, 939, 1112, 2024, 2025, 2178, 2188, 2262, 2580, 2686.

300 fathoms

:

S.—2668, 2670, 2671, 2672, 2674, 2675.

H.—2200, 2306.

C—898.

.D.—1045.

M.—881, 938, 947, 996, 997. 998, 999, 1031, 1094, 1095, 1096, 1125, 1139, 1142, 2176,

2586.

N.—2482.
350 fathoms :

S.—2626, 2655, 2664,2669.

M.— 1030, 1003, 1122,2186, 2687.

400 fathoms:

S.—2627, 2661, 2662, 2663, 2676.

C—2014, 2023, 2171, 2263.

D.—1048, 1040.

M.—893, 804, 052, 004, 005, 1028, 1140, 1141, 2033, 2045, 2046,2047,2187,2212, 2213,

2547, 2554, 2581, 2587.

G.—85 B.

500 fathoms

:

S.—2628, 265?, 2658, 2659, 2660, 2677.

II.—2000, 2110.

C.—2001, 2006, 2022.

M.—891, 802, 1023, 1143, 114 4, 2048, 2175, 2170, 2180, 2201, 2202, 2214, 2237, 2546,

2561, 2584, 2585, 2588, 2689.

G.—207:.
N.—2427, 2420.

600 fathoms:

S.—2656.
C —2002, 2003, 2019, 217?.
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600 fathoms—continued.

D.—2233, 2744.

M.—937, 1124, 1155, 2030, 2189, 2215, 2236, 2549, 2553, 2630, 2688, 2690, 2722.

G.—2073.
700 fathoms :

S.—2654, 2678.

H—2300.

C—2729, 2730.

M.—936, 953, 954, 2181, 2203, 2204, 2235, 2552, 2749.

G.—2528, 2529, 2532.

800 fathoms :

S.—2679.
H.—2115.

C.—2018, 2731, 2734, 2735, 2739.

D.—2721.

M.—935, 1123, 2551, 2691.

G.—2533.
N.— 2428.

900 fathoms

:

H.—2010, 2111. 2116.

C.—2013, 2728, 2733, 2738, 2741, 2742.

M.—2182, 2217, 2218, 2219, 2238, 2683.

G.—2072, 2075, 2076, 2531, 2709.

Dredgings in 1,000 fathoms or more are not distinguished geographi-

cally, but are all between N. hit. 30° 00' and 41° 43' and W. long. 65°

22' and 74° 33'.

1,000 fathoms

:

2049, 2050, 2083, 2093, 2094, 2104, 2191, 2206, 2210, 2216, 2231, 2530, 2681, 2682, 2708,

2710, 2740.

1,100 fathoms:

2044, 2051, 2052, 2103, 2192, 2193, 2194, 2195, 2205, 2207, 2209, 2211, 2220, 2550, 2684,

2685, 2707, 2743.

1,200 fatboms

:

2029, 2102, 2190, 2196, 2208, 2230, 2534, 2535, 2706, 2727, 2732, 2748.

1,300 fathoms:

2034, 2074, 2077, 2084, 2095, 2705, 2726, 2747.

1,400 fathoms

:

2035, 2105, 2229, 2562, 2563, 2564, 2571, 2725.

1,500 fathoms:

2043, 2096, 2100, '2:221, 2222, 2711, 2719, 2720.

1,0(10 fathoms:

2D11, 2042, 2100, 2101, 2173, 2174, 2223, 2710, 2717, 2718, 2723, 2724.

1,800 fathoms:

2036, 2037, 2588, 2569, 2570, 2572, 2573, 2574, 2575, 2712, 2713, 2714,2715.

2,000 fathoms:

2033, 2097, 2226, 2505.

2,200 fathoms:

2040, 2098, 22:27.

2,400 fathoms:

. 2039.

2,600 fathoms

:

2223, 2224, 2225, 2560, 2567.

2,949 fathoms:

2099.
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«i
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Record of speed of five trawlings and soundings, July, 1883, U. S. Fish Commission steamer
Albatross, Lieut. Commander Z. L. Tanner, /'. S. Navy, commanding.

TRAWL—GOING DOWN.

Fathoms.



SOUNDING—GOING DOWN.

Surface to loo
]ni> to 200
200 to 300
300 to 400
4011 to 500

500 to 600
000 to 700
700 toSOO
800 to 900
900 to 1,000...
1,000 to i, too ..

1,100 to 1,200 ..

1,200 to 1,300 ..

1,300 to 1,400 ..

1,400 to 1,500 ..

J, 500 to 1,000 ..

1,000 to 1,700 ..

1,700 to 1,800
1,800 to 1.000 ..

1,900 to 2,000 ..

2,000 to 2, 100 ..

2.100 to 2,200

2,200 to 2,300 ..

Total time

Fathoms.

Average speed per 100 fathoms
Depth in fathoms

Number of station.

2038.

, m. s.

1 02
50
57

1 00
1 02
1 02
1 07
1 09
1 08
1 16
1 14

1 17

1 07
1 17
1 16

1 15
1 22
1 28

2 40

1 21
>, 033

•To 1,480 turns,
t'fo 1,530 turns.

/(. »?. s.

57
55

1 00
46
58

1 02
1 00
1 02

1 14

||1 oo

l 01

2,369

h. m. s.

1 30
1 -M
1 30
1 30
I 30
1 30

1 30
1 30
1 30
1 30
1 30
1 30
1 30
1 30
1 30
1 30
1 00
1 45

1 21

2,226

2041.

ft. in. g.

1 20

1 20

1 20
I 2o

1 20
1 15
1 25
1 18
1 22
1 17
1 23
1 21
1 19
1 20
1 20

10 24

1 13

1, 608

: To 1,942 turns.
|

§ To 2,125 turns.

SOUS DING-COMIXG OP.

To 2,270 turns.

/(. III. x

l oo
55

-1 00
6 30
1 25

1 03
1 17

1 15
1 25
1 20
1 25
1 25
1 30
1 25

•1 00

1 43
1, 555

100 to surface
200 to 100

300 to 200
11)0 to 300
500 to 400
600 to 500
700 to 000 ...

8U0 to 700
900 t.0 800

1,000 to 900...
1.100 to 1,000 .

1,200 to 1,100 .

1,300 to 1,200 .

1,400 to 1,300 .

1,500 to 1,400 .

1,600 to 1,500 .

1,700 10 1,600 .

1,800 to 1,700 .

1.900 to 1,800 .

2,000 to 1,900 .

2.100 to 2,000 .

2,200 to 2,100 .

2,300 to 2,200 .

Total time

Average speed per !00 fathoms

1 00
1 00
1 00

1 DO

1 00
1 00

1 00
57
50

51
52

1 05
1 05
1 05
1 10
1 15

1 10
1 27
1 30
1 33
2 15
2 25
2 00

28 30

1 05
1 :so

1 30
1 HO
I 30
1 30
1 30
1 30
1 30
1 30
1 45
1 45
1 45
1 45

2 00
1 05
1 40
1 30
1 30
1 30
1 30

30

1 28

1 25
1 25
1 25
1 25
1 25
1 25
1 20
1 20
1 25
1 30
1 25
1 25
1 25
1 25
1 30
1 00

1 00
57

58
1 00
1 00
i oo
1 00
1 05

1 07

i o:

1 10

1 15

1 It

1 1 :

1 00

16 04

The "Total time" is not the sum of tiie partial times, but the whole

time employed for the trawling or sounding, including preparation for it.

American Museum of Natural History,
New Yoric, December 20. 1SS7.
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XXX -CHEMICAL COMPOSITION OF FISH PRODUCTS, WITH
SOME REMARKS ON THEIR NUTRITIVE VALUE.*

By Prof. r. Kostytscheff,

Of the Agricultural Station in St. Petersburg.

The number of investigations on the chemical composition of the

various substances used as food by man is not great. Owing to the

experiments on the feeding of domestic animals, we have, for instance,

hundreds of analyses of the various kinds of hay, while the available

analyses of the different kinds of bread will hardly count by dozens.

Of the alimentary substances used to prepare food for man, only those

have been frequently investigated which at the same time find applica-

tion in technical industries, such as the potato, the grains of cereals,

etc.; and it is to be noticed that such investigations were called forth

not by the requirements of hygiene but of technology. The reason is

evident enough. Every manufacturer is deeply interested in the amount

of profit he can obtain, whereas but few persons will take as great an

interest in the life of people unknown to them.

Nevertheless, there can be no doubt as to the great importance of

chemical investigations concerning the composition of the materials

from which the food of man is derived. Aside from the physiological

interest attaching to the problem, it must be taken into consideration

that the results of such investigations, if held together with the neces-

sary .statistical data, will throw much light on the economical conditions

of the national life, and may sometimes illustrate such points as would

otherwise escape attention.

I have thought it might not be superfluous to say these few words

as introduction to the following, because my investigations concernin--

the composition of the flesh and some other products offish will afford

me an opportunity to call attention to the importance of fish as food in

our national life in general, and, in connection with the available sta-

tistical data, will allow me to show how much other food would have

to be provided and what means would have to be used if, for some rea-

son or other, the yield of the fisheries was considerably reduced.

[* Translated from the Russian Journal of Rnral Economy and Forestry, Vol.

CXLIV, Pari II.]

[I] 1019
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The present article is therefore subdivided into two parts. In the

first part I shall try to present the results of all investigations made
up to the present time on the chemical composition of the flesh of fish.

In the second part I intend as far as possible to show, with the aid of

certain statistical data, what importance fish has as a food-substance

in our domestic economy.

I.—RESULTS OF INVESTIGATIONS.

Investigations on the chemical composition of the flesh of fish can

properly be said to have begun only with the year 1854. Before this

date only two such analyses were made, and they were very incomplete,

so that it is impossible to obtain from their results a correct idea of the

composition of the flesh of fish.*

Last year Dr. Popof analyzed the flesh of some Russian fishes.!

Being evidently unacquainted with the work of Mr. Almeu, to be re-

ferred to hereafter, he proceeded in his analyses in the same manner
as did Payen and Kouig. His results are as follows :

Name of fish.
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The results of my analyses will be found in the following- tables:*

Table I.—Percentage of substances found in certain fishes.

Name of fish.

FliESH FISH.

Coregonus Baerii (Russ. Sig.)

Pike-perch
Common codfish
Carp (Buss. ,"Sazan ")

Pike
Crucian (carp)
Haddock (Russ.," Nava-ga")-
Smelt
Salmon
Salmon trout
Sturgeon (Russ., "Ositdr") ..

Sterlet
Sprat -

Liver of eel-pout

PRESERVED FISH AND FISH PRODUCTS.

Dried smelt ; the whole fish, with the
hones

Pickled anchovy; whole fish, with
hones

Salmon (Russ., " Siomga ")

Salt tin hot
Salt sturgeon (Russ., " Beluga ")

Pickled lamprey; whole fish, with-
out head and tail

Smoked shield-fish

Smoked herring (Russ.. "Shc-
maia")

Smoked Astrakhan herring
Roe of Coregonus Ba i rii ....

Fresh roe of sturgeon
Dried "Vobla" (kind of crucian ?) ...

Dried cod
" Balj It" of whitefish
• l'..\l> k " oi sturgeon t -

"Via'ziga" (i.e., the spinal cartilage

of sturgeon)

Water.

79. 13

79.87
81.02
79. 89

80.70

81.85
7-. 38

62. Ol

7:.. 35
70. 02

70. 81

76. 11

45. 58

47. 12

60.72

54. 65

61.85

Extrane-
ous sub-
stances.

44. 62

59 ..

66.05
56. 07

27.91!

25.23
57. 55

30. 67

50. 99

2. 93
3. 28
:;. 4:.

3. 92
:;. 1

1

4. 56

4 99
4. 14

2.70
3. 1

1

3. 05
1 69
2. 54

:;. 56

3. 73
3 90
5. 57

Gelatin

::. to

:;. 55
4.24
•J.st

3.32

2. If,

2. 8

:

5.08
1.71

1. 58
1.74
1.29
1.01

3. 00

5.08
I 09

I

Albu-
minous
matter.

2.70
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By comparing these results in their different bearings we are led to

the following conclusions, which are not without interest

:

(1) The greater the proportion of water contained in the ilesh of a

ii.sh the smaller is the proportion of fat, as is also the case with the

mammalia.

This will readily appear from the tables given above. It will be
seen, for instance, that all our most common fishes—the perch, pike,

pike-perch, etc., and also the cod—contain in their flesh about 80 per

cent, of water, while the proportion of fat amounts to a little over 1 per

cent, or less than 1 per cent.* On the other hand, such fishes as the

salmon, sturgeon, eel, etc., which contain much fat, have a far smaller

proportion of water. The greatest proportion of fat was found in the

liver of the eel-pout, which also contains the smallest proportion of

water. One and the same fish, if it has mo e fat, will have less water,

as will be seen from the following examples :

Salmon (according to Almen)... .

Salmon (according to m\ analysis)
Eel (according to Payen)
Eel (accordioig to Alnien)

Water.

70. 33
62.02
62. 08
52. 78

Tat,

10. 12

L4.82
23. 86
32. 88

(2) In general it may be said that the more expensive a fresh fish is

the more it contains of nutritious matter. In this respect it will be in-

structive to compare, on the one hand, the figures showing the propor-

fessor Kostytsch eft". Aside from one evidenl misprint, the figures are the same ashere

given, except that in the shield-fish (Pelecus vulgaris) the percentage of fat is f>.s7

instead of 5.08, and in the balyk of whitefish {Coregonus leucichthys) the fat is 1:5.17

instead of 13.07 per cent. The- names are somewhat different, and the Latin names

are added. As they are (it is to'be presumed) the author's translation into English,

the names are inserted here, by the aid of Professor Atwater, to supplement the names

as here translated from Professor Kostytschef's article.

Fresh fishes.—Flesh ot Sig, Coregonus Baerii; Pike-perch, Lucioperca sandra; Cod-

fish, Gadus morrhua : Carp, Cyprinns carpio ; Pike, Esox hicins: Crucian carp, Caras-

sius rulgarin; Gadus vavaga; Smelt, Osmerus eperlanus ; Salmon, Salmo salar; Sal-

mon-trout, Salmo trutta; Sturgeon, Aeipenser guldenstaedtii ; Sterlet, Aeipenser mili-

ums; Clupeaharengusv&T. membras; liver of Burbot, eel-pout, Lota vulgaris.

Preserved fishes.— Sailed and dried entire Osmerus spirinchus; marinated entire Ma-

lt itn vulgaris; salted salmon, fiesh of Salmo sahir ("Sernga"); salted flesh of the

halibut, Hippoglossus maximus; salted flesh of the great sturgeon, Aeipenser huso;

marinated entire river lamprey, Peirtmyzon fluviaiilis; salted and smoked ilesh of

Pelecus vulgaris : salted and smoked Ilesh of Alburnus chaleoides; salted flesh of Cas-

pian shad, Alosa easpica : salted caviare of Coregonus species ; fresh caviare of sturgeon ;

salted and drie d Ilesh of Leuciscus rutilus var. easpica; dried ilesh of codfish, Gadus

morrhua : salte d and dried backs of Coregonus leucichthys (" Balyk") ; salted and dried

backs of sturgeon ("Balyk ") : dried cartilaginous dorsal chords (" Vezeega").

The Osmerus spirinchus here is the smelt of the tables: the Pelecus vulgaris the

shield-fish; the Alburnus calcoides, smoked herring; the Alosa easpica the Astrakhan

herring ; the salted caviare, the roe of Coregonus Baerii; the Leuciscus rutilus, thevobla,

and the Coregonus leucichthys the whitefish.

—

Editor.]

*[The original has ''or not less than 1 per cent.;" probably a misprint.]
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lions of fat and albumen in the flesh of the salmon, salmon trout,

sturgeon, and sterlet with the corresponding figures for the pike-perch,

pike, perch, cod, etc., on the other. Among the cheap fishes only one

{(resents an exception, namely, the sprat. Its flesh has precisely the

same composition as that of the sturgeon and sterlet, it will be noticed

that, of all fresh fish-products, fresh (granulated) caviare or roe of stur-

geon contains the greatest proportion of nutritious matter.

(:>) As regards digestibility, certain kindred species of fish appear to

present a remarkable diversity; for instance, salmon and salmon-trout.

The flesh of salmon is much fatter than that of "siomga?* which, how-

ever, contains more albuminous matter; and compared with other fishes

it has much soluble albumeu, as far as could be judged from the size of

the coagulated albumen without weighing it. Hence, a weak stomach

will stand salmon-trout more readily than salmon.

(4) Some fish-products used as food apparently contain scarcely any

nutritive matter; for instance, ^maziga? which is almost exclusively

composed of water and gelatin-forming substances. The liver of the

eel-pout contains mainly fat (nearly 45 per ceut.), with a small quantity

of albuminous matter.

(."») The investigation concerning the proportions of phosphoric acid

and sesquioxide of iron contained in the flesh of fish did not result iu

any definite indications of particular interest, excepting, perhaps, the

fact that granulated caviare is distinguished by a large proportion of

phosphoric acid. The high figures resulting in the case of (tried smelt

are due to the circumstance that the whole fish, with its bones, was sub-

jected to analysis, and that the ashes were not free of extraneous mat-

ter adhering to the smelt from the drying process.

I restrict myself to the present few remarks and the incomplete

grouping together of figures, leaving it to the reader to evolve from the

tables those more minute indications and results that may be of inter-

est to him.

II.—IMPORTANCE OF FISH AS A FOOD-SUPrLY.

It is well known that in general our waters are comparatively rich in

fish, and that a very large quantity of fish is caught there every year.

Iu a recently published pamphlet by O. A. Grimm,f the amount of fresh

fish caught every year in Eussia is estimated at 40,000,000 puds.!

Whoever will take the trouble to examine closely the statistical data

presented in this work will find that such data are very incomplete,

aud that this figure of 40,000,000 puds is far below the actual number.
But even this incomplete estimate will allow us to deduce some very

instructive conclusions concerning the importance of fish as food in our

[*It would seem as if this ought to be "salmon-trout" and not " siomga."']

t Fishing and Hunting in Russian Waters. (International Fisheries Exhibition.)

St. Petersburg, 1883. (English.)

I I pud= 40 Russian pounds= about 36 English pounds.
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national life. To do this, let us determine the quantity of nutritive

matter derived from the fish caught and prepared in various manners in

Russia. In doing- this we may restrict ourselves to the consideration of

the albuminous matter as the most important constituent of animal food.

Let us first select for our calculation those more importaut species of

fish about which Mr. Grimm's pamphlet gives definite data, and for

which we have also analyses:

Puds.

1. Pike-perch, amount sent out from Astrakhan, not less than 2,000,000

2. Salmon, caught in various places, not less than 60, 000

3. Smelt and spirling 1,000,000

4. Salt-dried "vobla" 3,000,000

5. Bream, Bhield-fish, etc 3, 500, 000

6. Astrakhan herring 7, 000, 000

7. Sturgeon, sturgeon caviare, and " Lalyk" 1,500,000

It will be seen from Mr. Grimm's figures that this whole amount of

fish, which is mostly in a preserved condition, corresponds to 25,000,000

puds of fresh fish. Consequently, the quantity of all other kinds of

fish caught every year amounts to not less than 15,000,000 puds.

Assuming that in the fishes mentioned above two-thirds of the weight

is flesh and one-third makes up the weight of bones, skin, etc., it will

be found, with the aid of the analyses given before, that the amount of

dry albumen obtained from these fishes is not less than 2,330,000 puds.

Assuming further that in the remaining 15,000,000 puds of fish the

skin, scales, bones, etc., amounts to one-third and the flesh to two-

thirds of the total weight, and supposing all these fishes to be such

as contain the least amount (10 per cent.) of albuminous matter, the

amount of dry albumen obtained will be at least 1,000,000 puds.

We thus find that we annually derive from our fisheries 3,330,000

puds of albuminous matter. This estimate is certainly below the actual

amount; first, because many fishes contain more than two-thirds of

flesh
;
second, because the annual yield of the fisheries in Russia is no

doubt greater than 40,000,000 puds. At first sight this figure of 3,330,-

000 puds of albuminous matter may not appear very great. To realize

better its true signification let us try to calculate what resources would
be required to obtain the same amount of animal albuminous substances

from cattle.

Let us suppose that, to replace fish as food, we keep black cattle of

such kind that, on an average, every head when fully grown weighs 20

puds. Such an animal will contain 45.9 per cent, of flesh without

bones, or 9.18 puds; and this flesh will contain 1.01 puds of albumi-

nous matter. ls
Tow, to obtain from such black cattle 3,330,000 puds of

albuminous matter annually it will be necessary to kill not less than

2,000,000 head of cattle a year.

Let us further assume that our cattle will be ready for slaughter

when four years old; it will be seeu that the supply of cattle in Russia

would have to be increased by 8,000,000 head of cattle for slaughter
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aud not less than 2,500,000 cows for breeding. Consequently, even

under the most fortunate (but impossible) circumstances, such as the

absence of special cattle diseases, sterility of cows, etc., the number of

black cattle in Russia would have to be increased by at least 10,500,000

in order to supply those 3,330,000 puds of albumen, and it would re-

quire not less than 25,000,000 desiatin* of meadows and pastures of

good quality to keep and feed these cattle.

IIow enormous these figures are will be seen from the fact that the

number of milch cows in European Russia (not including Poland aud

Finland) is estimated by various authors at from five to ten millions,

and the area of pasturage at 55,000,000 desiatin.

We have, however, neglected in our calculation to take into account

the milk provided by the cows. ' Supposing that, on an average, every

cow gives 60 pails, or 180 pounds, of milk, this milk represents 1.41 pud

of albuminous matter (the average proportion of albumen in milk being

3.2 per cent.). Every cow thus furnishes nearly as much albumiuous

matter per year as is contained in the flesh of the full grown animal.

Taking into account the milk, our figures will therefore have to be

reduced by one-half. But even then they are exceedingly high, amount,

ing to 6,000,000 head of cattle that would require over 12,000,000 desia-

tin of meadows and pastures. Approximately, we may adopt as our

final result that, in order to substitute the albuminous matter of the

milk and flesh of our domestic animals for that obtained from our fish-

eries, we would have to raise by 10 per cent, the productivity of our

cattle-breeding industry and the supply of food for the same.

These figures define (with the degree of approximation attainable

with the available statistical data) the position aud rank the fisheries

take in the animal food-supply of the population of Russia. It would

of course be possible to replace it by the products of cattle-breeding,

but only with the same prices for food. But the prices for the products

derived from cattle are far higher than those for the corresponding

nutritive products of fish (taken on an average, of course): 1 pud of

albuminous matter of fish is worth less than 20 roubles [1 rouble=58.2

cents], whereas the same amount derived from the flesh of cattle will

be worth not less than 40 to 50 roubles; the latter food is therefore acces-

sible to a smaller number of people.

It is true, however, that to replace fish by vegetable, food would re-

quire very much smaller resources. To produce 3,330,000 puds of albu-

minous matter requires, for instance, only 600,000 desiatin of rye, assum-

ing a yield of 55 puds per desiatina exclusive of seed, or not over 900,000

desiatin in the case of triennial farming and neglecting the meadows
necessary for obtaining manure.

* 1 desiatin — about 2.7 acres.

S. Mis. 90 65





XXXI -CASES OF POISONING CAUSED BY SPOILED CODFISH,
AND THE UNNECESSARY PROHIBITION OF THE SALE OF RED-
DENED CODFISH.*

By Dr. E. Mauhiac.

By a circular dated December 31, 1885, the minister of commerce in-

structed the prefects to prohibit the sale of red codfish throughout the

entire French territory. The prohibitory orders of the prefects, issued

in accordance with this circular, threatened venders of reddened cod-

fish with articles 423, 471, and 477 of the penal code, and the law of

March 27, 1851, relative to the suppression of frauds in the sale of goods,

i. e., they may be punished by imprisonment, fines, seizure of their goods,

and the publication of the judgment by means of placards; moreover,

dealers are made responsible for any cases of sickness which may be

caused by the use of red cod. This prohibitory measure, which was

taken in consequence oi several cases of poisoning caused by spoiled

codfish, has raised energetic protests in all the ports where fishing fleets

are fitted out, and especially in Bordeaux, which is the most important

center of the codfish trade.

At the urgent request of interested parties, indorsed by the deputies

and senators from the sea-board departments, the new ministeff of com-

merce, Mr. Lockroy, has withdrawn the circular of his predecessor,

until fuller information on the subject could be obtained; but this with-

drawal is only temporary and not final, as some papers have erroneously

stated.

We have therefore deemed it useful to make an exhaustive study of

this whole question, and to submit the results to the Bordeaux Society

of Medicine and Surgery and to the central Council of Public Hygiene

of the Gironde.

Our work is divided into five parts:

(1) In the first we give a brief historic review of all the cases of

poisoning caused by spoiled codfish, which, as far as our knowledge

goes, have been noticed in the annals of science. We give at the same
time a sketch of the symptoms which have been found to accompany
these cases of poisoning.

* liDes accidents toxiques occasionne's par In morue avariee, et de I'inter diction de la mise

enventedes monies rouges." From the Journal de Medtcine de Bordeaux, vol. xv, 1886,

p. 425. Translated from the French hy Herman Jacobson.

[1] 1027
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(2) In the second we endeavor to ascertain the physical characters of

the codfish which have produced these cases of poisoning, with the aid

of all the information contained in the reports of the physicians who
have treated these cases.

(3) In the third we give the results of recent investigations relative

to the nature of the red color of the codfish; and we show that not only

is the red in the codfish not poisonous, but that it is not even the de-

termining cause of the putrid change of the codfish. We endeavor,

moreover, to ascertain under what special conditions this abnormal
color develops, and we show the means by which it may be caused to

disappear, or by which its development may be prevented.

(4) In the fourth we show that all the cases of poisoning which have

been observed must be attributed solely to the eating of spoiled codfish,

whose flesh had already become more or less putrid. We also give the

results of investigations relative to the specific poisonous matter con-

tained in spoiled codfish. We compare the phenomena produced by
eating spoiled codfish with those produced by other spoiled articles of

animal food, and show the difference between these phenomena.

(5) In the fifth we enter into some technical details regarding the cod

fisheries, and regarding the curing and preserving of cod ; we show the

important place which this fish holds among the articles of human food;

and we point out the evil effect which the ministerial circular of De-

cember 31, 1885, is liable to produce on national and local commerce,

without yielding any benefit for hygiene and the health of the people.

[.—REVIEW OF CASES OF POISONING, IN CHRONOLOGICAL ORDER.

(1) Case on a gun-boat in I860, reported by Dr. Marechal, chief physician

of the nary.

"In 18Gb' there suddenly appeared on the 5th of June, in the port of

Toulon, a sickness which fortunately was not very serious, but which,

when night set in, had attacked about one hundred and thirty men be-

longing to the navy. All awoke with violent colic, followed soon by
liquid, copious, and frequent operations, sometimes by vomiting, and
more or less pronounced headache; nearly all the patients had a cold

skin, and occasionally they were slightly feverish. In nearly all cases

a very marked prostration was noticed, accompanied by profuse per-

spiration, and an evident tendency to a syncopal condition.
;t I at once began to search for the cause of these phenomena. The

kitchen utensils were in perfect condition, but the crew had on that

day had codfish for their meals. I had the codfish brought to me, and

tasted it raw, after 1 had already eaten it cooked at the same meal as

the crew ami without producing in me the slightest inconvenience.

"The appearauce of the phenomena was as follows: After a period

varying between half an hour am! one hundred and fifteen hours, and

averaging from five to fifteen hours, the symptoms began to appear.
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Tlic first were digestive troubles, consisting at first in a feeling of dry-

ness in the mouth and throat, which most of the patients considered

as an excessive thirst, while some considered it as the sharp after-taste

of their dinner, which they hoped to overcome by drinking copiously.

But soon, no matter whether they drank anything or not, they had a

feeling of heaviness in the stomach, and a disagreeable bloated feeling,

which very soon, however, turned to a severe stomachache. In the

evening more than half the men were on their feet again, and on the

following day most of them did not feel any traces of this slight indis-

position."

(2) Case reported by Dr. Hermann, of St. Petersburg, in 1878.

In 1878, 108 persons at St. Petersburg were poisoned by eating the

salt and dried cod called " stock-fisch," which forms a common article

of food in Russia. Dr. Hermann treated four of the worst cases. One
of them, forty-four years of age, died after twenty-four hours; and the

autopsy showed a hemorrhagic injection of the ileum and the larger in-

testines. The symptoms in all cases were faintness. stupor, violent

colic, diarrhea, vomitiug, cramps in the lower extremities; pulse weak,

a little quicker than usual; stomach elastic, no sensation of pain when
pressed.

In most cases convalescence was reached on the third day; in one

case the diarrhea lasted longer than two days. The codfish which had

produced these cases had a bad taste and odor; and a sample exam-

ined under the microscope showed that the muscular tissue had become

granulous and brittle; while the streaks of the muscular fiber were no

longer apparent. The codfish had a deep yellow color.

(.'3) Case in a regiment of the Foreign Legion, at iSidi-Bel-Abbes, in 1878.

Dr. Schaumont has published in the Eecueil de memoires de Chirur-

gie et de Pharmacie militaires (vol. for 1878, p. 504), a report on a case

of poisoning of the same kind, showing extremely grave symptoms.

The case occurred in the night of April 19, 1878, in a company of the

Foreign Legion stationed at Sidi-Bel-Abbes, province of Oran, Algiers.

At 9 p. m. the physician was informed that 20 men had been taken with

violent colic, diarrhea, and vomiting. At 11 p. m. the number of pa-

tients had increased to G4, and the condition of those who had been

taken first became more and more serious. An hour later the number
of patients had reached 80. In all, 122 men were sick, 17 of whom had

to be sent to the hospital.

"All complained at first of vertigo, headache, and nausea; the face

became livid; then followed cramps in the stomach, and vomiting of

food matter, and finally frequent and violent attacks of diarrhea. At
last the lower extremities began to grow cold, and cramps were felt in

the calves."
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Dr. Schaumont and Dr. Peborde save to the sick a draught composed

of six drops of ether and eight drops of tincture of opium dissolved in

a little water, and followed this up by some tea. In the morning there

was a very noticeable improvement in all the patients. On the 21st only

36 were sick ; on the 22d, 27 ; on the 23d, 10 ; the 24th, 15; the 25th, 14 ; the

26th, 7 ; and on the 27th, 4, who were all convalescent on May 1.

After having administered the most urgent remedies, Dr. Schaumont

inquired what had occurred on the 19th, and learned that the men had
gone to target practice in the afternoon. None of them had experi-

enced the least inconvenience before dinner, although the heat on that

day was excessive.

In the evening they had taken their principal meal, composed of cod-

fish, potatoes fried in lard, and wine. In the morning of April 20 sev-

eral dishes containing some of the food which had not been touched

since the evening were taken to the pharmacy of the military hospital

to be subjected to an analysis, as well as samples of the wine, lard, and

codfish from the stores of the commissary of the Foreign Legion. It was

found that neither the wine nor the lard (which was white and free from

bad odor) contained any poisonous matter. The potatoes were in per-

fectly good condition. No copper utensil had been used in cooking any

of the victuals. But when the dishes were opened an exceedingly

strong and very disagreeable odor was noticed at once, reminding one

of putrefying matter.

The sample of codfish from the commissary was examined next. By
its external appearance it might deceive an unskilled eye. When sub-

jected to a careful examination, and broken into two parts its entire

length, it showed towards the middle a grayish portion, measuring al-

most six centimeters [2£ inches] in diameter, and completely decayed.

When opened it exhaled a sickening odor. No poisonous substance

was discovered in this analysis. It was, therefore, an evident case of

spoiled codfish.

From the above facts Dr. Schaumont arrived at the conclusion that

the cases of sickness which occurred in the night of April 19 were caused

by accidental poisoning by putrid codfish, which opinion was confirmed

by the circumstance that none of the officers, who had a mess of their

own and had not partaken of codfish, were in the least indisposed.

(4) Case reported by Dr. Bertherand, of Algiers.

While on a tour of inspection of the military grocery stores, Dr.

Bertherand ate codfish with a white sauce, which produced colic and

diarrhea. The symptoms consisted in "violent pain in the stomach*

incessant bilious vomiting, frequent attacks of diarrhea, accompanied

by a very painful tenesmus; general collapse, excessive thirst, dysphagy,

acrid taste, a burning sensation along the entire esophagus, general

cramps, and very cold extremities."
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The examination of this codfish showed that it had a faint putrid

odor, and that all along the backbone, on the surface and even in the

thick part of the flesh round the backbone, there w.as a very pronounced

vermilion color.

Several other persons who had partaken of codfish having a similar

red color, and a certain putrid odor, experienced similar attacks of sick-

ness.

(5) Case reported by Dr. Hechel, of Marseilles, in 1878.

In 1878 Dr. Heckel visted a family of fifteen persons, who had all

been poisoned by a spoiled codfish which had the red color above re-

ferred to. The symptoms were similar to those already described, and
all the persons suffering from these attacks were quickly cured.

(6) Case on the flag-ship of the practice fleet in December, 1880.

This case, witnessed by Dr. Berenger-Feraud, director of the naval

health service at L'Orient, was briefly as follows :

On December 10, 1S80, the practice fleet, commanded by Vice-

Admiral Garnault, was engaged in gun exercises out at sea between

Frejus and Toulon. After this very tiling exercise, the crew partook

of codfish at 10 a. m. At 8 p. m. a sailor from the admiral's ship, the

Colbert, became indisposed, experiencing violent colic, accompanied by
vomiting. Soon after, and during the course of the night, 35 others

from the same vessel were taken sick. On the following day and the

day after, 1G more were similarly affected, and in all 52 men were taken

sick out of a force of 710 men, composing the crew of the Colbert.

The symptoms were exactly like those already mentioned, but were
not quite so serious, " because convalescence or a perfect cure was
effected after a few hours. Even the person who suffered from the most
violent attacks was only excused from service for twro days.

"Onboard the five other ironclads and the two transports where
codfish from the commissary at Toulon had likewise been used, there

were 50 cases of sickness like the one described, but none of them was
serious. In all about 100 persons were affected, and none of these suf-

fered more than one to two days."

(7) Case in the fleet at V Orient, on October 3, 1884.

This case, observed and carefully described by Dr. Berenger-Feraud,

is of the greatest importance, and we believe that it really has been
the determining cause of the recent ministerial circular prohibiting the

sale of red codfish. It is, therefore, proper that we should give it

somewhat more in detail.

The first report on this case was published by Dr. Berenger-Feraud
in the Archives de Medecine navale (vol. for 1SS4-'S5) under the title,

" Etude d'un empoisonnement multiple survenu a L'Orient par l'usage de
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morue alteree. (Study on cases of poisoning at L'Orient by spoiled cod-

iish).

In a more recent treatise, published in the Annales d'Hygiene publique

etde Medecine legale (October, November, and December, 1885) under
the title Recherches sur les accidents que provoque la morue alteree (In-

vestigation of cases of poisoning caused by spoiled codfish) Dr. Berenger-

Feraud, has grouped together all similar cases which have come to his

knowledge, and has produced a remarkable monograph, showing the

question as it stands at present in all its features.

The number of cases which he describes is 7, and they are not all

of equal importance. We reproduce the description of the last, in point

of time, as given by Dr. Berenger-Feraud.

On October 3, 1884, a number of cases of sickness, occasioned by
eating codfish from the naval commissary at L'Orient, occurred among
the crew of the fleet stationed at that port. Of 387 men composing the

crew of the frigate Vengeance, 175 were taken sick; 111 of these within

twelve hours after partaking of codfish at the noonday meal.

At the same time similar cases occurred on board the Aubette and
among the marines; but none of these were as serious as the first men-
tioned. On board the Aubette there were only 19 cases of sickness out
of a total number of 978 men, and among the marines only 17 were
sick out of a total of 74(3 men; the largest proportion of sick (45 per-

cent.) was on board the Vengeance; and to these Dr. Berenger-Feraud
gave his special attention.

We should state right in the beginning that most careful investiga-

tions very clearly determined the causes of the sickness, as neither the

utensils in which the food had been cooked nor the water, bread, cof-

fee, wine, or the oil used in the preparation of the codfish showed the

slightest traces of poisonous matter.

In most cases the following symptoms were observed soon after the

persons had been taken sick: Stomach-ache, nausea, vomiting, attacks

of diarrhea, sometimes accompanied by the passage of blood, and cold-

ness in the lower extremities. Cramps in the lower extremities were
not observed in all cases. All these symptoms were of a very pro-

nounced bilious character. The first period of the sickness, lasting

from two to ten hours, generally was followed by a period of reaction,

accompanied by great lassitude. Convalescence was very rapid, and
even those who suffered from the most serious attacks did not have to

stay in the hospital more than eight to ten days. In fact, in all these

cases of poisoning the first symptoms were very alarming, but the conse-

quences were not serious. A commission of competent men, appointed

by the vice-admiral commanding at L'Orient, made a careful examina-

tion of the codfish furnished by the naval commissary at L'Orient on
October 3, and found that some of it was perfectly sound, while some
was spoiled.

According to the report of this commission, the change in the cod-
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fish, which were found to be spoiled and which had caused the cases

of sickness, "consisted in an abnormal coloring of the muscular tissue

of the fish. This color varied from a tender rose color to an orange-red,

and seemed to follow certain portions of the flesh, leaving others close

by entirely sound. Tins change was noticed in the two muscular

bands lying along the backbone and in the neighborhood of the head.

The more intense the color, the more deeply did it penetrate into the

tissues. In codfish which had some pale rosy spots it went only to the

depth of half a millimeter [one-fiftieth inch], while in some which had

an orange-red color it went to the depth of 3 or 4 millimeters, and even

half a centimeter [12 to .20 inch]. In these last-mentioned fish the

spoiled portions exhaled a putrid odor, and at the same time the mus-

cular fiber crumbled to pieces, having lost all consistence."

The above are the symptoms of cases of poisoning by spoiled codfish,

observed and described by Dr. Bea-enger-Feraud.

In spite of the most exhaustive bibliographic researches made by us

in regard to this subject, we have not been able to find in the numerous

medical publications consulted by us any other cases, and, as far as

our knowledge goes, we have not learned that any cases of this kind

have ever occurred at Bordeaux. Our city, however, is the principal

port of importation of codfish, and an enormous quantity of this fish is

consumed in Bordeaux.

Cases of poisoning by codfish are therefore extremely rare, consid-

ering the vast quantity of codfish consumed throughout the world.

Such cases have only been observed among troops or on board a fleet,

where it is well known the food is not always of the first quality, and

where the culinary arrangements often leave much to be desired.

II.—Characteristics of the codfish producing cases of

POISONING.

Iu endeavoring to ascertain the characteristics of the codfish which

have produced cases of poisoning like those described, we find that in

4 out of the 7 cases the codfish did not show any red color (on the gun-

boat, on the practice fleet, case reported by Dr. Hermann, and the case

which occurred in the Foreign Legion at Sidi-Bel Abbes.)

In the St. Petersburg case—the only one where the symptoms were

violent enough to cause death—the codfish had a deep yellow color, a

bad flavor, and a bad odor; its flesh crumbled to pieces; in short, it

showed unmistakable signs of putrefaction.*

The same, or very nearly the same, physical characteristics were ob-

served in the case which occurred in the Foreign Legion at Sidi-Bel-

*It seems proper to state here that the only case of death resulting' from spoiled

codfish was one caused by the cod caught and prepared by the Norwegians, and

termed "stock-fisch." But "stock-fisch" never turns red. The mode of curing it is

entirely different from that followed in France. The " stock-fisch " is cod dried, hard-

ened, and rolled out into sticks, which are left to dry in the open air tor two or three

months. The French fishermeu never cure codfish in this way.
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Abbes. When the lids were removed from the dishes which contained

the codfish an exceedingly strong and disagreeable odor arose at once,

in every respect like the odor from putrid animal matter. The codfish

taken from the commissary might deceive an unskilled eye ; but when
subjected to a careful examination, and broken in two along its entire

length, it showed towards the middle a grayish part, measuring hardly

(> centimeters in diameter, and completely decayed. This part when
broken open exhaled a sickening odor.

In the first four cases of poisoning, therefore, which are the most im-

portant on account of the larger number of individuals attacked (-400),

no red codfish was the cause. On the contrary, this red color was

noticed only in the three other cases, in which the total number of in-

dividuals attacked was only 227 (case of Dr. Bertherand, in Algiers;

case of Dr. Heckel, in Marseilles; case on the fleet at Lorient).

The codfish described by Dr. Bertherand had along the backbone a

very pronounced vermilion color; but it had at the same time a faint

putrid odor. The codfish which Dr. Heckel examined at Marseilles in

1878, and by which fifteen persons were poisoned, had likewise a red

color.

As regards the codfish which caused the more recent cases of poison-

ing on board the fleet at L'Orient, they showed an abnormal color, from

a tender rose-coior to a deep red-orange, and this color was found prin-

cipally in certain parts of the fish (the two muscular bands lying along-

side of the backbone), leaving here and there portions which were en-

tirely sound. Especially in those codfish which had an orange-red color

the spoiled portious exhaled a putrid odor; the muscular fiber crum-

bled to pieces, and had lost all consistence.

It will be seen that in the three cases where the red color was noticed

there was observed at the same time a putrid odor and a crumbling of

the muscular fiber—plain indications that the flesh of the codfish had
become decayed.

It appears from the brief examination of the physical character of

poisonous codfish that in two-thirds of the cases observed there was no

red color, while the putrid odor and the crumbling of the flesh were

observed in all cases.

There is, therefore, uo reason to assume that the red color of codfish

is an indication of their being poisonous, because on the one hand the

most numerous and most serious cases of sickness have been caused by

codfish which did not have its red color, and because, on the other

hand, in cases of sickness caused by red codfish there was at the same

time noticed a putrid odor and the crumbling of the flesh—the only in-

dications (we must repeat it) common to all cases, and the only ones

which can be considered in the etiology of cases of poisoning of this

kind. In short, these codfish did not cause cases of poisoning because

they were red, but because they were more or less decayed or pu trifled.

Although there is no absolute identity of symptoms between the cases
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of poisoning caused by spoiled codfish and cases of poisoning produced

by other spoiled fish, or by fresh or preserved meats which have begun
to decay, there is good reason to believe that all these cases must be

attributed to special poisonous substances produced by the putrefaction

of animal matter.

Ill—NATURE OF THE RED SUBSTANCE IN CODFISH, ITS CHARACTER,
DEVELOPMENT, AND PREVENTION.

Since it has been deemed proper to prohibit the sale of red codfish, it

is evident that in the opinion of the ministry which has taken this meas-

ure, the redcodlish is the principal indication that the flesh has under-

gone a hurtful change. But what proofs are there, and what experi-

ments can be cited, to show that the red color of the codfish possesses

any poisonous qualities ? We shall endeavor to answer these ques-

tions.

In the first place, what constitutes the red color of the codtish ? The
few authors who have studied this subject do not agree among them-

selves. It seems, however, pretty well established that this red color

is produced by the development of a fungus, whose name varies accord-

ing to the different authors who have described it. Thus, Mr. Fonssa-

grives calls it the Penicillium roseum ; Mr. Heckel, the Coniothecium san-

guineum; and Mr. Megniu, the Coniothecium bertherancli. In an article

published in the Madrid Imparcial, March 20, 1886, and cited by Prof-

Alex. Layet, it is stated that some years ago (in 1878) attention was
called at Gloucester and some other places in the United States to the

red color of the fresh and dried codfish, which appeared during the

summer months. Prof. W. G. Farlow was commissioned to investigate

the causes of this coloration, and it is stated in the Imparcial that Pro-

fessor Farlow found that it was caused by an alga of the family of the

Nosto chacc(c, namely, the Glathrocystis rosco-persipina.* Mr. Carles, who
has recently published the results of his researches in the Bulletin des

travaux de la SociCte de Pharmacie de Bordeaux (February, 1886), thinks

that the red color of the codfish is caused by the evolution of various

parasites of a very primitive organization, belonging to the micrococci.

This is also, we believe, the opinion of Mr. Gayon, professor of chem-

istry at the faculty of sciences at Bordeaux and chief chemist of the

custom-house, who for about two years, in conjunction with Mr. Carles,

has been engaged in the cultivation of these small organisms. He
writes the following

:

"When one examines under the microscope the red spots of a codfish

one sees among the loose muscular fibers and the sea-salt crystals nu-

merous organisms of various kinds, young and live specimens of the

micrococcus. The red color is attenuated through their enlargement*
" If the surface of a red spot is dissolved in some drops of boiliug

water, and if the liquid obtained is carefully stirred in codfish broth or

*See F. C. Report for 1878, p. 969, and F. C. Bulletin for 1887, p. 95.
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poured on moist pieces of muscle of codfish, it will be found that after

having been kept in a stove heated to from 30° to 35° C. [80° to 95° F.J

red color develops and gradually covers all the parts exposed to the

air. The microbes causing this coloration are, therefore, aerobies (pro-

duced by the action of the atmosphere).

"By successive experiments, and by varying the physical and chem-

ical conditions, Messrs. Carles and Gayon succeeded in eliminating a

large number of live organisms; and when they closed their investiga-

tions there were only two kinds left, a bacillaria and a micrococcus,

which, when mixed, invariably produced the red color, although it

could not be determined which part each took in this process. It is

remarkable that these infinitesimal organisms can live on sea-salt; they

even develop on salt crystals which are merely moist, but not on all

kinds of salt."

On the other hand it appears from recent investigations made in the

hygienic laboratory of the medical school of Bordeaux, by Drs. Layet,

Artigalas, and Ferre, that " in examining the red matter of the codfish

under the microscope we find, after it has been dissolved in water or glyce-

rine, that it is composed of (1) crystals of sea-salt; (2) lanceolate 1am-

elhe; (3) a granular substance; (4) muscular elements; and (5) special

elements, resembling in shape the elements called sarcines, found not

only in decaying but also in sound substances. They represent quar-

ters of a sphere joined by a common diameter. Taken by themselves,

each one of these elements is transparent and colorless, but when
grouped in masses, forming several layers, it can easily be seen that

the center has a rosy color. The coloration, therefore, seems to be due

to the greater or less quantity of these elements. One of the gentlemen

who made these experiments was of opinion that the red color was pro-

duced exclusively by the sarcinoid elements.

The three gentlemen arrived at the following conclusions as the result

of their microscopical examination:

(1) There are, on the surface of the codfish showing a red color and

in the interstices between the bundles of the surface muscles, special

organisms of a vegetable nature which constitute the coloring elements.

(2) These elements are found in masses, together with a granular sub-

stance composed of single or double grains, zooids, and detritus.

(3) These colored masses are particularly dense round the salt crys-

tals, appear to penetrate with them into the interstices between the

bundles of muscles, and to reach small cavities when these open on

their level.

It was important to know whether these small cavities were found in

the sound codfish, without red color. This could easily be ascertained.

Cuts made in a sound codfish showed these cavities formed of radiating

lamella, more or less filled with detritus. They are, as in the red cod-

fish, found in the first central muscular layer, in the shape of grains

producing a screeching noise when rubbed on a plate of glass.
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This kind of corrosion of the muscular libers must, therefore, be at-

tributed to an entirely different cause than the development of the red

color. It is probably a normal production in the codfish during the

salting process.

In the red codfish no other change is noticed in the muscular tissue,

except the formation of small cavities which are found in the salt, white,

sound codfish; but the red color penetrates into the flesh, continues to

develop, and gains in intensity.

In an additional note, Dr. Layet states that the small organism com-

posing the red part of the codfish is not a fungus, but rather an alga,

belonging to the family of the Bacteriaccw.

We shall not say any more regarding the composition and nature of

the red of the codfish, as we desire that our article shall keep the char-

acter of a practical hygienic treatise. Whatever may be its nature, the

red is evidently a parasitic growtli in the flesh of the codfish. So far

as our knowledge goes, there is not a single proof of the poisonous char-

acter of this parasite, while proofs of the contrary abound.

We first give the opinion of Dr. Dumas, of Cette, vice-president of

the hygienic council of Herault, as given in the treatise of Mr. Beren-

ger-Feraud. Dr. Dumas says: "This fungus is not poisonous in itself,

which fact has been sufficiently proved by direct experiments made by
the codfish dealers of Cette, who, as well as their employes, have many
a time eaten rose-colored and red codfish, which was otherwise per-

fectly good, without being in the slightest inconvenienced thereby."

Mr. Berenger-Feraud adds that the employes of the commissary's

department at L'Orieut have frequently made the same experiment with

exactly the same result. He does not believe in the poisonous charac-

ter of the red of the codfish, and bases his opinion on the circumstance

that he has many a time seen people eat rose-colored and even red cod-

fish which had no putrid odor without causing any indisposition, and on

the fact that Mr. Degorce, principal pharmacist of the navy at L'Orieut,

has frequently found this same fungus in otherwise perfectly sound cod-

fish, and that fish containing these fungi have repeatedly been eaten with-

out causing any disturbance of the digestion, so that it can certaiuly

not be termed a poisonous fungus. Mr. Megnin is, as for as we know,
the first who has given red codfish to live animals (dogs and rabbits).

The result of his experiments was entirely negative, as these animals

showed no symptoms of indisposition. He, therefore, reached the con-

clusion that this fungus is not poisonous.

Dr. Carles, of the School of Medicine of Bordeaux, also maintains that

the red of the codfish is not injurious to health. He calls to mind the

fact that the city of Bordeaux, which for the last two years has been
right between two dangerous cholera centers, has remained entirely

free from any case of sickness resembling cholera, in spite of the enor-

mous quantities of red codfish from the suburban drying establishments

which were consumed in the city every day.
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Professor Layet, in his recent "Notesur le rouge de la morue" (notes on

the red of the codfish), states that " the red in itselfcannot be considered

as the cause of poisoning by spoiled codfish, but that the poisonous

character depends entirely on the state of putrid decay of the fish."

For more than a week he fed two cats exclusively on red codfish, and

these animals were not in the least inconvenienced thereby.

We have fed two hunting dogs of medium size on a codfish which

was strongly tainted with red, and neither of these dogs experienced

any disagreeable consequences. The codfish was given to them mixed

with bread soaked in tepid water. It should be stated, however, that

this fish when split open along its entire length did not emit any putrid

odor, and that its iiesh had preserved its normal .consistence.

We ourselves have repeatedly eaten red codfish without being incon-

venienced, and we know many places in the southwest of France where

the codfish sold by the small dealers frequently has a red color.

If one considers, on the other hand, that the greater portion of the

codfish received in our colonies, in the Antilles, in Reunion, and in

eastern countries has always more or less of a red color, produced by

the influence of the great heat, and that the people of these countries

have been in the habit of eating such codfish every day, from time im-

memorial, without experiencing any injurious consequences, we are

forced to the conclusion that the red color of the codfish has nothing to

do with the poisonous nature of the decaying flesh.

But, it will be said, if red codfish are not injurious to health, why
has their sale been prohibited, as a hygienic measure % Here the ques-

tion becomes somewhat complicated.

Mr. Berenger-Feraud says in his treatise: "If the red is not poison-

ous in itself, it seems certain that, when closely examined, it acts in a

powerful manner in producing or aiding the decay of the codfish, and

the decay always began, as far as the codfish served to the garrison at

L'Orient is concerned, coincident with the appearance of the reddish

color. In those parts wThich first turned red, and in their immediate

surroundings, the flesh was first noticed to become soft, moist, and

crumbling, and finally the putrid odor first began to show itself in these

1 tarts."

Further on the same author states : " In my opinion, therefore, the cod-

fish sometimes undergoes a change whose first indication is the growth of

the red cryptogam referred to. It is true that this cryptogam, iu itself,

lias not the property to render the flesh poisonous, but it will, under

certain special conditions— for instance, when the weather has for some

time been moist and hot—favor a putrid decay of a greater or less por-

tion of the codfish."

According to Dr. Berenger-Feraud, therefore, the red, although not

poisonous in itself, is one of the determining causes of the putrid decay

of the codfish. It probably (the author is not absolutely sure) hastens

the putrid decay of the flesh; and this is the only effect of the kind

Which it produces.
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This opinion appears to ns to be based on an inaccurate interpreta-

tion of the facts. We agree that this is only a supposition, but the

authoritative character attaching to it from the high standing of the

author has caused it to be accepted as true in government circles. The

minister reasoned in the following mauuer: Because the red color of

the codfish causes and aids its putrid decay, we shall prohibit the sale

of red codfish, and thus cause all danger of poisoning to disappear on

the well-known principle that when the cause is removed the effect will

cease. This mode of reasoning would be correct if the basis on which

it rests were sound, but so far the relation supposed to exist between

the red color of the codfish and its poisonous putridity has not been

sufficiently proved.

If the opinion of Mr. Bereuger-Feraud is well founded, the degree of

poison in the flesh of a codfish should be in the direct ratio of the ex-

tent and intensity of the red color. But the very contrary is the case,

because in by far the larger number of cases of poisoning by spoiled

codfish and in the most serious cases there was no red color. In a

second category of facts, it is true, the codfish which had been eaten

were red, but we believe to have shown sufficiently that these fish did

not produce cases of sickness, because they had this abnormal color,

but because they were at the same time spoiled and partly putrid.

In short, the more or less advanced stage of putrid decomposition of

codfish, no matter whether they are red, gray, yellow, or white, is, in

our opinion, the sole cause of the poisonous character of their flesh.

In order to maintain authoritatively, as Mr. Berenger-Feraud has

done, that the red color—although inoffensive in itself—favors the putrid

decomposition, and should be considered as the first cause of the poison-

ous nature of the flesh, it ought to have been proved, in the first place,

that all the codfish which produced cases of poisoning were more or

less impregnated with the fungus referred to above. But this proof has

not been furnished. On the contrary, it has been clearly shown that this

cryptogamic vegetation has been observed only on a small number of

the codfish which produced cases of sickness ; from whieh we think we
can draw the conclusion that the presence of the red color on these fish

is simply a coincidence and a sort of unimportant phenomenon.
Although the red color is found both in sound and spoiled codfish, it

is none the less true that, from a commercial point of view, to which we
shall soon have occasion to return, codfish which have that color are

slightly depreciated in value in our French markets, where whiteness
of the flesh is the principal recommendation of a codfish. It seems that

this was not always so, for we read in a popular almanac for the year
1838 that red codfish was at that time considered the best ; a proof that

the popular taste changes in course of time, and that red codfish are

not a new thing. In hot countries, especially in the Antilles and in

Reunion, consumers even to this day give the preference to red codfish,

which they term "saumonee" (salmonified).
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Endeavors have been made to find what might be the cause of the

red color in codfish. It has been noticed more frequently during the

last twenty years. Sometimes it is found in all the codfish of one con-

signment, and sometimes there is not one which has a red color. It

seems that moist heat favors its development. It lias been observed

that entire cargoes of codfish which had kept white during the voyage
from Newfoundland to Bordeaux rapidly turned red only a few days'

after their arrival at the latter port.

According to Dr. Dumas some dealers have observed u that the rose

color shows itself most frequently when Mediterranean salt has been

used in salting codfish, while the salt from the west of France produces

the contrary effect, and they think that this result is due to the pres-

ence in the salt from the west of France of a larger quantity of small

earthy particles. These particles, although rendering the salt less pure,

would therefore have at least this advantage, that they prevented the

codfish from turning red. But as this salt gives to the codfish a yel-

lowish color, which is not very agreeable to the eye, most people prefer

to use the Mediterranean salt."

This opinion regarding the special influence of the Mediterranean

salt on the development of the red color is not shared by all dealers

;

but it is nevertheless interesting to note, because it raises the question

as to the influence of the salting on the production of parasitic germs
in albuminous matter.

According to Dr. Layet there are facts, proved by actual practical ob-

servation, which seem to show this influence of the different methods of

salting on these small organisms in other substauces than the red of the

codfish, as for instance, the appearance of red color in the Norwegian

sardines; and there are likewise facts, proved by experiments, which

clearly establish the influence of sea-salt on the development of microbic

germs. Miguel has clearly shown that, according to the quantity of

salt added to the liquids which serve as elements of cultivation for

schizomycetes, these show themselves in greater or less quantity; a cer-

tain quantity favors their development, while a, different quantity almost

entirely prevents it.

We have already given the opinion of Professor Fallow regarding the

red color of the codfish. According to tin- Spanish journal which has

published Professor Farlow's opinion, he examined the Cadiz salts, which

showed a slight rose colored tinge, and arrived at the conclusion "that

the Cadi/ salt, as it conies into the hands of fishermen, is already impreg-

nated with a considerable quantity of the clathrocystis," and that this

plant develops on the codfish whenever the temperature is sufficiently

high (above 65° F.)

Let us now hear what Mr. Caries has to say on the subject

:

"It is a very delicate matter to show precisely whence come the germs

of this red coloring, especially in the absence of samples of the different

substances with which the codfish has come in contact from the time it
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is caught till its arrival in the port of destiuatiou. But every thing leads

us to suppose that the origin of the trouble is iu the salt; aud if the

germs develop ou salt fish with au iuteusity which varies iu differeut

years—i. e., accordiug to the temperature, the coudition of the atmos-

phere, etc.—the codfish must, iu order to become a fertile soil for the

parasite, have commenced to spoil ou the surface."

In short, it may be said that all the naturalists who have occupied

themselves with this question and the codfish dealers agree in con-

sidering the salt as one of the principal causes of this cryptogamic vege-

tation. But so far this is only a supposition, which, iu spite of its great

probability, needs to be confirmed by experimental investigations con-

ducted on scientific principles. We know that Messrs. Layet, Artigalas,

andFerre, of Bordeaux, and Dr. Ileckel, of Marseilles, have undertaken
this task, and we shall probably soon learn the results of their investi-

gations.

Several means have been proposed to prevent the development of

red in the codfish, but so far none has proved sufficiently practical to

be employed. Salicylic acid, borate of soda, sulphite of soda, a freez-

ing process, etc., all have been mentioned. By a ministerial circular of

February 7, 18S1, the application of salicylic acid to articles of food

was prohibited. This method, therefore, could not be employed. As
regards borate of soda, by which it has been proposed to replace the

salt, and the freezing process, it must be said that these methods are

too expensive to be employed to any extent.

As far as we are concerned, and until something better is found, we
freely give the preference to the means indicated by Mr. Carles, which,

if they do not altogether kill the germs, at least prevent their spread.

These means are the following:

(1) Careful washing of the fresh codfish, so as to remove all impuri-

ties from the intestines.

(2) Using salt obtained from mines, which is free from all germs, and
contains fewer deliquescent maguesiau salts.

(3) Washing and disinfection of the vessels by fumigation with sul-

phurous gases.

(4) Disinfection, by the same means, of the material, the ground, and
the walls of the drying-houses.

(5) Bemoving at once from the drying-houses all organic detritus

produced by the washing of the fish and their immediate disinfection

by sulphates of iron or copper.

(G) A final washing of the fish in water from which all organic prod-

ucts and deliquescent salts have been carefully removed.

This question of the influence of the salt ou the production of the red

color in codfish naturally leads us to speak of the codfish termed "soft-

salted ;'
7 that is, insufficiently salted. It is certain that these codfish

spoil more easily than others, and may therefore cause cases of poison-

ing similar to those which have been described. Otherwise they are

S. Mis. 90 66
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much less subject to being infected by red color than those which have

been well salted. When fresh—and even when dried—they exhale,

according to the statements of dealers whom we have consulted, a very

strong odor of garlic; their flesh is soft, and an impression made with

the finger will remain. When cooked they exhale a putrid odor, char-

acteristic of their decay, which generally prevents people from eating

tuem.

There are "soft-salted" codfish which accidentally have been badly

salted at the fishing stations. Their number, however, is small; but

there are large quantities of badly salted codfish simply owing to the

fact that the fishermen, with the view to making greater j^aius, have

been too saving with their salt. Insufficiently salted codfish keep a

much larger quantity of water in their flesh than well salted ones, and

consequently weigh heavier when they reach the French ports, where

they are sold by weight.

This method of insufficiently salting codfish can not be censured too

severely, and dealers can nut be too careful in this respect, as both from

a hygienic and from a commercial point of view the consequences may
be most deplorable.

IV.—NATURE OF THE POISONOUS SUBSTANCE CONTAINED IN PUTRE-
FIED CODFISH.

The cases of poisoning observed, which we have described in the

first part of this treatise, prove beyond a doubt that spoiled codfish

contains a poisonous substance which, when eaten, is liable to cause in

human beings more or less serious cases of sickness resembling cholera

in its symptoms. We deem it proper to enter somewhat into detail re-

garding the nature of this poison ; and it may be stated here that there

are weighty reasons for supposiug that the poisonous substance of pu-

trefied codfish is a cadaveric alkaloid or ptomaine.

This last-mentioned word was introduced to science in 1872 by Pro

lessor Selmi, of Bologna, who first of all toxicologists called attention

to the existence of small quantities of poisonous alkaloids which could

be extracted from human bodies, which had not been poisoned, after

having lain in the ground for some time. He proposed for these poison-

ous substances the name ptomaine (from the Greek word -Tw/j.a, cadaver),

and pointed out the possibility of confounding these substances with

vegetable alkaloids. In 1870 Selmi's attention was for the first time

directed to the existence of these alkaloids. He produced, according

to the method of Stas, from the entrails of a man who was supposed to

have been poisoned an alkaloid which he could not identify with any

of the poisonous alkaloids hitherto known. But it was only in 1874,

and later, in 1878, that Selmi again took up this question and made ex-

periments on a large scale on human bodies which had been buried lor

several months. By these experiments Selmi established, beyond the

shadow of a doubt, the fact that poisonous alkaloids will develop in the

course of putrefaction.
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Tins study of the ptomaines from a toxicological point of view has

been continued in France by Messrs. Brouardel and Boutmy. In 1881

Messrs. A. Gauthier and Etard, taking up Selmi's work, isolated the

products from a large number of putrefying fish from the volatile bases

belonging to the pyritic series, which were the first of these interesting

compounds to be analyzed. The physiological action of these alkaloids

varies greatly; some are only poisonous for animals, while others pro-

duce symptoms similar to those produced by strychnine, morphine, and
veratrine.

Our knowledge of these substances, some of which are extremely

poisonous, is still very rudimentary. A large number, however, of new
and well-established facts have increased our knowledge since 1850,

when Stas, in connection with the celebrated Boearme affair, discovered

a method of separating the alkaloids, which bears his name. But, on

the other hand, many new alkaloids have been discovered since that

time whose poisonous character has hardly been demonstrated, or which

as yet has not been shown at all. Mr. Duvillier, professor of chemistry

in the medical school of Algiers, has discovered a large number of these

cadaveric alkaloids in the flesh of spoiled codfish, which Dr. Berther-

and had submitted to him for analysis in 1878. This chemist by follow-

ing the Stas method succeeded in obtaining the characteristic reaction

of ptomaines (precipitate of Prussian blue by prussiate of potash and
perchlorate of iron).

Mr. Degorce, principal pharmacist of the navy, did not obtain the

same result in his examination of spoiled codfish from the port of L'Ori-

ent. He says in his report to Mr. Berenger-Feraud: "50 grams of cod-

fish, taken from those parts of the fish which were rose-colorgd, were
treated according to the Stas method, and did not show any traces of

organic alkaloids or ptomaines." This negative result is not surprising.

It is, on the contrary, only another proof that the poisonous substance

of spoiled codfish is not found in its red portions; and it is more than
probable that, if this chemist had sought for ptomaines, not in the red

portions, but in the positively putrid flesh of the codfish, he would have
found them.

Other experiments have confirmed the presence ofptomaines in putre-

fied codfish. Brieger discovered, besides the alkaloids which are gener-

ally found in spoiled articles of animal food, a particular ptomaine,

which he has called gadinine. Mr. Brieger has made experiments on
ptomaines developed in digested fibrine, in spoiled milk, putrefied fish,

spoiled cheese and gelatine, and putrefied yeast. According to him,

putrefied milk produces a poisonous base neurine, and a non-poisonous

base neuridine. The poisonous quality of murine is ten times stronger

than that of choline. Neurine is the characteristic alkaloid of putrefied

meat. In the long run, these alkaloids are destroyed by the process of

putrefaction. Decayed tish produces neuridine, diamine ethylene, mus-

carine, similar to that of mushrooms, and a new base, gadinine and
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rimetkylamine. Most of these ptomaines have been reproduced by
synthesis.

Professor V. K. Anrep, of Kharkov, Russia, had occasion to observe

several cases of poisoning by salt sturgeon, live of which were fatal,

and found on investigating the nature of the poison that it was a pto-

maine. He examined matter drawn from the gastro-intestinal canal of

one of the victims (blood, liver, brain, and milt of the sturgeon), and
likewise the urine of one of the persous who had died, and he found in

both cases a substance identical in its physical and chemical properties

as well as in its physiological action on animals. This ptomaine ap-

peared in the shape of a solid amorphous substance, having strongly

pronounced alkaline properties, and of an exceedingly strong, poison-

ous character. Not very soluble in water it produces salts of a very

great solubility. Its principal characteristic is its great firmness.

When given to auimals (dogs, rabbits, frogs) it very soon produced

the same symptoms which had been observed in human beings. In

human beings the eating of poisonous fish invariably produced in a few

hours (never more than twenty-four) great lassitude,- ;i sensation of

cold with violent pain in the stomach, vomiting, dryness of the

mouth and tongue, excessive thirst, a weakened sight, ptosis, and dila-

tion of the pupil of the eye, cold extremities, difficult respiration, pre-

cordial anxiety, a slow pulse, considerable prostration, and gradual

diminution of the temperature of the body. In fatal cases the cardiac

and respiratory functions do not recover their normal condition and the

sight becomes very weak. These symptoms are followed by cyanosis

of the face, paralysis of the bladder and intestines, and great difficulty

in speaking or even uttering sounds. "Death occurs on the second day,

or sometimes on the third or fourth.

Bocklisch found that codfish and perch undergoing a process of putrid

fermentation yielded different products. He also made an investigation

regarding herring, which frequently, when decayed, cause cases of

poisoning. He succeeded in extracting from the brine of herring the

following bases: trimethylamine, dimethylamine, and methylamine. In the

flesh of a decayed herring he found cadaverine (discovered also by

Brieger), diamine-ethylene, gadinine (discovered by Brieger), and putre-

seine, as well as methylamine and trimethylamine.

This question, which is still but little known and has not been suffi-

ciently studied—that is, the question of poisons produced in decaying

organic matter—has been treated from a more general point of view by

Mr. Netter in an excellent treatise published by him in 1881 in the Ar-

chives generates de Medecine. The author attributes to these poisons,

the study of which has hardly been begun, the cases of poisoning known
as hoi at ism and allantiasis, which sometimes occur after partaking of

certain articles of food, especially preserved meats and spoiled sausage.

The following are, according to Mr. Netter, the symptoms of bolutism:

"Two stages may be distinguished; one of irritation and one of

paralysis. Eighteen hours after the food has been partaken of the
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patient complains of an uncomfortable feeling', general lassitude and

pain and a heavy feeling in the epigastrium. He Las no appetite; but
' instead nausea, attacks of retching and vomiting'. There is pain in

the abdomen, which is frequently swollen and extended. Sometimes

diarrhea sets in at the very beginning, but it is soon followed by con-

stipation, which generally is very severe. There is an extraordinary

dryness in the mouth and throat, which frequently rises to a burning

sensation. Only in rare cases these symptoms are accompanied by

chills. The head aches.

" On the second or third day the paralytic stage commences. At first

this shows itself by attacks of vertigo, an uncertain step in walking,

and heavy respiration. The sight becomes dim and the pupil of the

eye is dilated. On the third or fourth day the upper eyelid falls down,

the pupil is immovable and insensible. Then follow attacks of choking

and cough, reminding one of croup. From the fourth to the tenth day
dysphagy becomes more pronounced, and it now becomes impossible

to swallow anything. All secretions are suppressed, with the exception

of the urinary secretion ; constipation becomes settled, the faintness of

sight becomes amaurosis, and the hoarseness becomes speechlessness;

the sense of touch is entirely lost. The patient can no longer move the

tongue. The paralysis of the members becomes complete
; the skin is

cold, the pulse slow and feeble, and the beating of the heart can no
longer be noticed. One fainting spell follows another, and respiration

ceases. Finally the patient dies with every indication of complete and
utter exhaustion. Sometimes death is accompanied by convulsions.

"This is the course in fatal cases. Death, which follows in one-third

of all the cases, occurs during the first ten days. At the autopsy noth-

ing can be discovered but a congestion of most of the viscera. Rigidity

sets in slowly, and putrefaction likewise makes its appearance very
slowly."

These morbid phenomena of bolutism differ far too much from those of

poisoning by spoiled codfish to allow us to draw the conclusion with
Berenger-Feraud that they both are produced by the same cause, by a

poisonous substance having varying effects, according to its different

degree of strength. It seems much more natural to suppose that the

putrefaction of animal matter produces different poisonous substances,

according to the nature of the matter in which they are developed.

This appears very clearly from all the recent researches and from

the different symptoms which have been observed both in cases of

accidental poisoning by decayed food substances of animal origin and in

physiological experiments.

Mr. Berenger-Feraud himself recognizes the decided difference of the

symptoms of the two cases. "In cases of poisoning by spoiled codfish,"

he states, "we notice immediate attacks resembling that of cholera.,

and after this first stage has been passed the condition of the patient

improves very regularly and rapidly. In bolutism, on the other hand,
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there are two stages, oue of irritation ami the other of paralysis, and
after a short and deceptive period of improvement the special symptoms
begin to show themselves—paralysis of the limbs, eyelids, etc.; symp-

toms which have never been known to follow the eating of spoiled cod-

fish." It is truly astonishing that the author, after making the above

statement, nevertheless arrives at the conclusion that there is a com-

plete etiological identity between the two cases.

For our part we can not share this view; and we find a new proof of

the decided difference between the two poisonous substances by exam-
ining the different symptoms by which these two cases of poisoning are

followed.

Poisoning by spoiled codfish, which we propose to designate by gadin-

ism, in order to distinguish it from other cases of poisoning of the same
kind, has only resulted in death in a single case (in St. Petersburg)

among 700 persons who had been poisoned. Bolutism, on the other

hand, very frequently causes the death of the victims, as will be seen

from the following facts from Mr. Netter's treatise already referred to

:

In 1799, on a farm in Suabia, 5 persons were taken sick from eating

spoiled meat-balls, and 4 of them died. In 1808, Jaeger observed 25

cases, in 11 of which death followed. In 1820, Kerner observed 7G

cases, of which 37 were fatal ; and in 1822, 155 cases, in 86 of which

death ocurred.

The objection might be raised against these statistics that they are

of ancient date, of foreign origin, and that the study of these cases

doubtless left much to be desired. But the opinion which we have

advanced regarding the probability of the existence of different poison-

ous substances in decayed articles of food of animal origin is not merely

based on a comparison of the symptoms of bolutism described by Mr.

Netter and the symptoms observed in cases of poisoning by spoiled

codfish and on the different course of the illness following these two
kinds of poisoning ; it is also based on the comparative examination

of a certain number of more recent cases of poisoning by animal sub-

stances of the most varied character, in which the symptoms showed
essentially different characteristics.

It is impossible to give in this place a detailed account of all these

cases without exceeding the limits allowed for this article. We shall

content ourselves to enumerate them and to indicate the sources from

which they have been taken, so that our readers, if they desire it, may
study these sources, and ascertain the truth of our assertions

:

(1) Cases of poisoning produced by the eating of mussels, communi-

cated by Dr. E. Monod at the session Society of Public Hygiene of

Bordeaux, December 5, 1SS3 (Revue sanitaire de Bordeaux, January 25,

1884).

(2) Case of poisoning by eating Portuguese oysters during the mouth
of August, observed by Dr. Meran (Revue sanitaire de Bordeaux, Janu-

ary 25. 1884).
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(3) Case of poisoning from eating the roe of flounder, reported by Dr.

Rondot (Revue sanitaire de Bordeaux, January 25, 1884).

(4) Case of poisoning from eating preserved turkey which had become
spoiled, communicated by Mr. Darnet, a pharmacist of Soulac at the

session of the Society of Public Hygiene of Bordeaux, December 5?

1883 (Revue sanitaire de Bordeaux, January 10, 1884).

(5) Poisoning by the flesh of a goose, reported by Brouardel in Hoff-

man's Traite de Medecine legale.

(6) Poisoning by the spoiled flesh of a turkey, communicated to the

Academy of Medicine of Dublin at the session of January 18, 1884.

(Revue sanitaire de Bordeaux, March 10, 1884). In this connection the

author recalls other cases of poisoning by spoiled meat, observed by
Van der Corput, Klein, and Ch. Cameron.

(7) Case of poisoning by small mussels; reported by Dr. J. Turle in

the Sanitary Record, January 15, 18S4. This was a case of the death

of a person who had eaten about a haudful of these small shell-fish,

bought in the Finchley market. Four hours after eating them he was
taken with violent attacks of colic, followed by utter prostration, and
death after thirt}^ hours.

(8) Poisoning by eating snails ; reported by Dr. Dumas, of Cette, in

1873. Several persons who had partaken of snails were taken with

intestinal troubles, nervous symptoms, vertigo, headache, delirium, etc.

(Revue sanitaire de Bordeaux, March 10, 1884).

(9) Poisoning by spoiled meat. This case occurred at the Bordeaux
fair in October, 1884, in a family of strolling actors, three of whom
died (Revue sanitaire de Bordeaux, October 10, 1884).

(10) Poisoning by spoiled English preserved beef, March 26, 1881,

on board the English pleasure yacht Amy, in the harbor of V
T
illefrauche

This was observed and described by Berenger-Feraud in his treatise

Sur les accidents que provoque la morue alteree (cases of sickness caused

by spoiled codfish).

(11) Poisoning by cheese, in Michigan (Revue sanitaire de Bordeaux,
January 25, 1885).

(12) Poisoning by meat from a sick calf (Echo veterinaire beige; Art
medical de Bruselles, June, 1885, and Revue sanitaire de Bordeaux,

September 25, 1885). In this last-mentioned case 10 persons were pois-

oned, and 1 died. The man who died, and a woman, showed typhoid

symptoms. The others, whose cases were not so severe, were attacked

by headache, violent diarrhea, and intense colic for two days. The
patients, moreover, suffered from a very painful dysury, and the urine,

which flowed out drop by drop, was as black as ink.

(13) Numerous cases of poisoning by mussels; communicated to the

Berliu Society of Medicine by Dr. Virchow, at its session of November
18, 1885.

The cases occurred in one of the docks of Wilhelmshafen on the North
Sea. After two vessels had entered the dock, and after the water had
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been let out, it was noticed that these vessels were covered with an

innumerable quantity of mussels. Tbe workmen gathered them, had
them cooked, and partook of them with their families. After a few
hours 19 persons (13 men, 5 women, and 1 child) were taken seriously

ill. Four died ; the first, three-quarters of an hour after having eaten

the mussels; the three others several hours later. We should state that

these two vessels were not covered with copper.

The symptoms observed after eating only from five to six mussels

were in all cases the same. The teeth of the patients seemed blunted;

they experienced an itching sensation in the hands and feet, but no head-

ache. An excitement like the one produced by alcohol soon gave way
to a feeling of depression ; the pulse varied between 80 and 90 ; the tem-

perature of the body did not increase; the pupil of the eye became
dilated, but the vision did not become dim ; convulsive movements of

the hands were noticed, great feebleness in the lower extremities; no

diarrhea. During the last stage there were general chills, anxiety, a

feeling of oppression, and finally the patients died, without having lost

consciousness for a single moment.

At the autopsy the intestines showed symptoms of inflammation of

the bowels, which confirms the opinion of Orfila as to the irritating action

of the poisonous substance.

Professor Virchow gave some of these mussels to dogs, cats, rabbits,

and frogs; and all these animals died after having eaten a very small

quantity. Thus, the largest dog had only eaten from six to seven mussels.

A cat licked a very small quantity of the liquor from the mussels left

in a dish and was taken violently sick. The poison must, therefore,

have been very strong. Dr. Schmidtmann, the physician of Wilhelra-

shafen, who observed, all these cases of poisoning, believes that it was

ptomaine. Virehoav is inclined to consider it as a chemical poison. In

either 'case it must be admitted that the mussels produced this poison.

In the Japan seas there is a species of fish which for several months

during the year becomes poisonous, while during the remaining portion

of the year it may be eaten with impunity. Does not this fact agree

with the supposition of a kind of virulence showing itself at the time of

reproduction, and might not this virulence be the result of the develop-

ment of a normal or accidental ptomaine, resembling the substance de-

scribed by Balbaud (in jfitudes sur I'empoisonnement par les moules,

Paris, 1S70), and termed by him rnolluscine (?)

It is probable, however, that mussels may also become poisonous by

the beginning of the putrefying process, which would agree with the

circumstance that these cases of poisoning are more frequent during

the hot season. However this may be, the variety of symptoms ob-

served in most of the cases justifies the opinion that spoiled articles of

food of animal origin contain ptomaine or different chemical poisons.

The clinical observation therefore agrees entirely with the chemical ob-

servation, which has already isolated and characterized several of these



[23] POISONING BY EED CODFISH. 1049

poisonous substances. Mucb remains, doubtless, to be done, both from

a chemical point of view and from that of physiological experimenting,

in order to throw full light on this but little explored held of the toxi-

cology of cadaveric alkaloids ; but the results which have been readied

thus far justify the hope that science will finally succeed in solving all

the knotty problems of this question.

We will close this chapter by the report of a personal experience re-

garding the eating of putrefied codfish: During the first days of April

two reliable codfish dealers of our city furnished me, at my request, with

a number of dried codfish which had been more or less tainted with red

;

and three of the oldest and most decayed codfish which could be found

among the refuse of their drying-houses.

These three codfish, three years old, and destined to be sold as grease,

showed all the signs of putrefaction—a putrid odor, and flesh which

throughout was of a brownish color, and easily crumbled to pieces.

The outside showed many red spots scattered irregularly over the entire

body.

I gave these three old codfish, raw, and without being prepared in

any way whatever, to fhree dogs of the physiological laboratory of the

Faculty of Medicine, which Professor OrC kindly placed at my disposal.

JSTone of these three dogs were inconvenienced thereby. They neither

vomited, nor had they attacks of diarrhea, or any other symptoms of

sickness ; and still the codfish of which they had eaten was old and

thoroughly decayed.

May we conclude from this experiment that the eating of such cod-

fish would not produce cases of sickness in a human being ? I do not

believe it. Dogs are in the habit of eating all sorts of impure matter,

and putrefied substances, without suffering any bad consequences.

The same would hardly be the case with man, whose stomach is of a

much more delicate organization; and one should be careful not to

draw any conclusion as regards man, as to the harmless character of

spoiled articles of food, from cases iu which dogs ate such articles with

impunity. To make the experiment complete, I should also have eaten

of the spoiled codfish, but I freely confess that I did not have the cour-

age to let my scientific devotion go so far. I contented myself by eat-

ing red, but otherwise sound, codfish at two consecutive meals; and I

can state that I digested it perfectly without the least trouble, like all

the members of my family who partook of it with me.

It may, therefore, be considered as settled that the red codfish has no

hurtful quality, and that dogs could eat, without being iu the slightest

inconvenienced, raw codfish, three years old, intended to be used for

grease, and showing every sign of putrefaction. Should we admit that

the poisonous products of putrefied codfish do not act on dogs, or that

these products, poisonous at a certain given time, are finally destroyed

by the process of putrefaction ? These questions can only be solved

by new researches, and by much more numerous experiments.
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V.—COMMERCIAL ASPECTS OF THIS QUESTION.

The cod fisheries are carried on on the coasts of Iceland and New-
foundland from April till the middle of September, and more than

12,000 of the best class of fishermen and sailors are engaged in these

fisheries.

The codfish are not caught in the same manner near Iceland as near

Newfoundland. Fn Iceland fishing is going on while the vessel is

moving, drawing the fishing-lines after it. The fishermen constantly

raise these lines, and the codfish pass direct from the sea into the ves-

sel which is to take them to France. When they reach the deck of the

vessel the head is cut off and the abdominal viscera are removed, among
which is the roe, which is to be used as bait in the sardine fisheries, and
the liver, from which oil is to be extracted. Then the fish are cut open

and a portidn of the backbone is removed; whereupon they are washed,

salted, and piled up in the hold of the vessel.

Near Newfoundland the fisheries are carried on in a different way.

Lines with hooks are immersed in the water and left there from one

tide to the other. At each tide small boats are -sent out from the ves.

sel to raise the lines. The codfish are at first received in these small

boats, or dories, which convey them to the vessel. There is therefore

a double handling, which does not take place in the Iceland fisheries.

As regards the methods of preparing the codfish, they are the same in

both countries. We should also bear iu mind the fact that the temper-

ature of Iceland is much colder than that of Newfoundland.

These details are of importance regarding the question before us, for

they may have to be taken into account iu explaining the fact, which
has been duly observed, that the codfish caught near Iceland turn red

more rarely than those caught near Newfoundland.

In 1885 the average quantity of codfish taken by each fishing vessel

near Newfoundland was from 3,500 to 5,000 quintals. A boat manned
by 24 men can take at each tide about 5,000 codfish. The largest fish-

ing vessels can carry as many as 180,000 codfish.

It is probable that if Dr. Bertherand, of Algiers, had been acquainted

with the above-mentioned fact when he read his treatise on the poison-

ous fungus at the meeting of the scientific societies held in Paris in

April, 1884, he would not have proposed as a remedy for preventing

the growth of this fungus, to arrange in the fishing vessels tanks in

which live codfish could be conveyed to Trance. Without mentioning

other impossibilities we must say that no vessel would be large enough

to hold tanks for 180,000 live codfish, many of which are 3 feet long.

It is true that the fish might be distributed among a number of vessels,

but what an enormous fleet would be required to convey to France in

tanks the 1,200,000 quintals of codfish which represent the annual yield

of these fisheries. All the vessels of the French merchant marine
would not suffice, not to speak of the enormous expense which this

mode of transportation would involve.
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We stated that the cod fisheries take place from April till the mid-

dle of September. The first vessels conveying fresh codfish from Ice-

land aud the Newfoundland banks arrive in France about the end of

May or the beginning of June, and from that time on ships continue

to arrive every week in July, August, September, October, and No-

vember. A considerable quantity of codfish, therefore, arrives in our

ports during the heat of summer. It is no rare case to see entire car-

goes turn red from the influence of the heat, either during the voyage or

when the fish are lauded in the port of destination. But at that time

the red spots are merely found on the surface.

As soon as the codfish are landed they are taken to the drying-houses.

There they are piled up in enormous heaps in closed but well-ventilated

rooms. They remain in this condition a longer or shorter period, accord

ing to the needs of the trade. They are termed " green codfish." Some
are shipped in this condition, but by far the larger quantity is delivered

to the dealers as "dried codfish."

According to the needs of the trade, the green are transformed into

dried codfish in the following manner. They are brushed violently with

a broom-corn brush, and washed in several waters, so as to get them as

clean as possible. This operation frequently causes the red color to

disappear. After they have been thus washed, they are hung in the

open air to dry. In summer two " suns " suffice to dry them completely,

but in winter and in wet weather they have frequently to hang much
longer. The codfish hung to dry is carried to the warehouse every

evening, and is not allowed to stay in the open air a single night. We
have seen 30,000 codfish hung up to dry in a single drying-house at

Begles. This operation, of course, necessitates the employment of a

very large number of persons.

The dried codfish generally leaves the drying-houses in good condi-

tion, but it passes through several bauds before it reaches the retail

dealers, aud with these latter it is not always kept under conditions

favorable to its preservation.

The following figures, derived from a reliable source, give an exact

idea of the importance of the French codfish trade

:

The whole of France receives every year from the Icelaud and New-
foundland fisheries codfish valued at from 30,000,000 to 35,000,000

francs (about $6,000,000). The share of Bordeaux alone in 1885 was
14,000,000 francs (about $2,700,000). The average annual quantity re-

ceived is 600,000 quintals.

In 1885 the Bordeaux merchants exported to Spain and Italy 150,000

quintals, Spain taking three-fourths of this quantity.

Some years ago (hardly six) France exported no codfish to Spain,

Norway furnishing that county with all the codfish consumed. It

seems that considerable difficulty was experienced in opening the Spau-

ish market for French codfish, but at present the Norwegians again take

courage, and, since the ministerial circular prohibiting the sale of red

codfish in Franco, again ship large quantities of codfish to Spain.
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The Spanish dealers say : "Don't buy any more French codfish, be-

cause they hare turned red; and that this color is a proof of their bad

quality is clearly shown by the recent circular of the French ministry

prohibiting the sale of red codfish." A Bilboa paper has even gone so

far as to insinuate that it is more than probable that it was the French

codfish which last year carried the cholera into Spain, and that if these

fish had been carefully examined specimens of Dr. Koch's bacillus would

probably have been found.

All this evidently is not strictly scientific, but it will be seen how
much in such matters the hygienic consideration influences the com-

mercial side of the question; and it will be understood what great dam-

age may be inflicted on commerce by an erroneous scientific opinion

when it has been pronounced in an official way, especially in the shape

of a prohibitory measure.

We have stated that the new minister of commerce, Mr. Lockroy,

has suppressed the circular of his predecessor until the entire question

in all its bearings has been made the subject of exhaustive investiga-

tions. We hope that soon sufficient light will have been thrown upon

this question to cause the minister to revoke definitively the prohibi-

tory measure referred to, and to proclaim positively in a new circular

the absolutely harmless Character of red codfish from a hygienic point

of view. Such a declaration seems to be the only means of conquering

the very considerable prejudice which has been created against these

fish by the prohibitory ministerial circular of December 31, 1885.

VI.—CONCLUSIONS.

From all that has been said above we feel justified in drawing the

following conclusions:

(1) Cases of poisoning from eating spoiled codfish are extremely rare,

considering the enormous quantity of these fish consumed throughout

the entire world.

(2) The exceptional cases which have been observed must be attrib-

uted to the eating of spoiled codfish which had already commenced to

putrefy, which can always be recognized by the following two certain

indications : A putrid odor, and the easy crumbling of the flesh. Every

codfish showing these two indications should be condemned at once.

(3) The red color which often appears on these fish, both when
"green" and when "dry," under certain conditions of temperature and

the place where they are kept, is no indication of their injurious char-

acter; because, on the one hand, it is a well established fact that from

time immemorial people have eaten red codfish without experiencing

any bad consequences; and because, on the other hand, animals (dogs

and cats) have for several days in succession been fed on raw codfish,

having a deep red color, without causing any sickness whatever. One

may therefore eat without fear any codfish which has preserved its
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normal odor, and the firm consistence of its flesh, no matter whether

its color is more or less rosy or red.

(4) The red of the codfish is produced by a cryptogamic vegetation,

the nature of which has not yet been fully determined. Some think it

is a fungus, others an alga.

(5) This cryptogamic vegetation which develops both on spoiled and
on sound codfish, seems to be aided in a special manner by the salting

process; but it has nothing whatever to do with putrefaction.

(0) Only those codfish whose flesh is more or less putrefied contain a

poisonous substance, which in man niay produce symptoms similar to

those of cholera.

(7) This poisonous substance has been isolated and characterized by
several experimenters as a kind of ptomaine, or an alkaloid produced by
putrefaction.

(8) Protection against all danger of such poisoning is easy, simply

by not eating any codfish which has at all begun to putrefy. As re-

gards sound codfish, they should invariably, before being eateu, be care-

fully cleaned, soaked in water, which should be changed several times

for twelve hours, and above everything else should be well cooked.

Thorough cooking of all articles of food of animal origin is in fact the

best means of destroying all hurtful parasites and minute organisms

which they may contain.

(9) In peremptorily prohibiting the sale of red codfish, which is abso-

lutely harmless unless it is at the same time spoiled (a measure which
can not be justified by any reasons, and which has done considerable in-

jury to an important branch of our commerce), a product which has lost

nothing of its alimentary value, and which is of great and every-day im-

portance to the laboring classes, has been unjustly depreciated and con-

demned.

(10) We therefore consider it our duty to advise that, as soon as pos-

sible and in the most positive manner, this prohibitory measure be re-

voked, because it is based on a manifestly erroneous interpretation of

facts.

Bordeaux, France, April 25, 18SG.





XXXII -NOTES ON THE NORWEGIAN FISHERIES OF 1885.

| Abstract from a Compilation of A. N. Riser.*]

Cod fisheries.—The yield of the cod fisheries in 1885 was larger than

in any of the four preceding years; while it was considerably less than

in 1880, which was the most productive year since 1800, when somewhat
complete statistics of these fisheries were first taken. The amount of

cod taken in 1885 was above the average, while the value was some-
what below it, owing to a decided fall in prices. A comparison of the

results of 1884 1 and 1885 may easily be made by referring to the follow-

ing table:

Year.
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The Romsdal fisheries in 1885 yielded the following quantities:
Number.

Sondmore 2,011,500
Romsdal 265,500
Nordmore 1,306,800

Total 3,583,800

These figures are below those of 1S84 iu each instance, and consider-

ably less than the average for several years back.

In the Tromsoe district the cod fisheries have been on the increase

daring the last few years, giving in 1885 l,4oo,800 fish as against 1,241-

801) in 1884. On the other hand, the Fosen (or South Trondhjetu) fish-

eries were not so productive as iu former years, falling from an average

of about 1,000,000, and from 1,7G6,000 in 1884 to (589,400 iu 1885. The
ftamdalen fisheries yielded 018,400 iu 1885, against 424,000 in 1884.

The quality of the fish was about the same iu 1885 as in 1881, They

were fat and plump, but the Lofoden fish were very small. But the

fish were not so fat nor did they contain so much liver as in average

years, when one hectoliter of liver may generally be obtained from 350

fish, while in 1885 it took 500 fish to yield one hectoliter.

The average prices paid at the fishing stations were much below those

of 1884, especially in the case of round fish and roe. The inspector of

the Lofoden fisheries said iu his report that with reference to roe the

fall iu price could be attributed only to accidental circumstances. Re-

garding "the price of the fish, however, he thought the cause a different

one. In 1880 and 1881 the price was lower in the Lofodens than in 1885,

but he considered it doubtful whether it would again rise as rapidly, as

the competition in the codfish trade is considerable, owing to the in-

crease in the French cod fisheries near Iceland and Newfoundland.

Fat-herring fisheries.—The yield of these fisheries in 1885 was nearly

twice as great as iu 1884; but the value was not much greater, owing

to the low prices. The principal fat-herring fisheries were, as usual,

carried on in the Nordlaud district, where the quantity caught was
408,570 hectoliters, or nearly five-sixths of the entire quantity. A com-

parison of 18S4 and 1885 is afforded by the following table:

Year.
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Sprat and other small herring fisheries.—The following table affords a

comparison between the quantities taken, the values, and the average

prices for 1884 and 1885:

Y"ear.
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Oysterfisheries.—The comparative total statistics of these fisheries for

1884 and 1S85 are shown in the following table:

Tear.
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and the low prices of the oil caused the value of these fisheries to de-

cline.

Other Polar Sea fisheries.—These fisheries employed 45 vessels, with

a tonnage of 1,933, aud 453 men. They yielded 10,654 seals, 721 wal-

ruses, 177 white-fish, 12 bottle-noses, 623 hectoliters of sharks' livers,

and 40 hectoliters of whale fat. The total value in 1885 was $54,603.60,

against $80,145.40 in 1884. Besides the above, a vessel from Vardoe
brought 204 seals and 6 walruses, valued at $1,447.20.

Whale fisheries in FinmarJc.—These fisheries yielded 1,269 whales,

valued at $320,883.64. This result is a great increase over 1884 aud the

catch for many years previously.

Seal fisheries.—These fisheries near Jan-Mayeu aud in the sea be-

tween Iceland and Greenland employed 18 steamers, with a tonnage of

4,527, and 993 men, 148 of whom were hunters. They yielded 58,028

seal.skins and 10,625 hectoliters of fat and oil, having a total, value of

$174,200.

Bottle nose fisheries.—These employed 20 vessels (5 being steamers),

with a tonnage of 2,255, and yielded about 800 bottle-noses, producing
about 7 800 barrels of oil, valued at $83,616.

Total value of Norwegian salt water fisheries in 1885.

Coast fisheries $5,142,907.41
Bank fisheries 68,278.30
Shark fisheries 13,742.77
Other Polar Sea fisheries 54,603. 66

Whale fisheries 320,883.64

Seal fisheries 174,200.00
Bottle-nose fisheries 83,610.00

Total 5,858,231.84

The following twelve tables give more full details in regard to the
coast fisheries in 1885:

Table I.—Number of fishermen engaged in the cod, fat-herring, and mackerel fisheries in
1885.

District.
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Table II.— Value of the coast fisheries in 1885."

District.

Smaalenene
Akershus
Buskerad
Jarlsberg and Laurvi"
Bratsberg
Nedenaes
Lister and Mandal . . -

Stavanger
South Bergenhus
North Bergenhus
Romsdal
South Trondhjem
North Troudlijein
Nordland
Tromsoe
Fiuuiark

Total.

Cod.

$1,415
1,029

500
223, 066
39, 057
35,417

1, 89(1, 559

72, 961
681,271

Fat her-
ring.

$5, 186

21,606
5,065

25, 063
37, 438
32, 374

035, 792
39, 300

Sprat
and other
small

herring.

$1,404
2, 9G0
1,769

947

509
8,746

16, 213
6, 626
9,7011

5, 628
838

1,745
482

2, 1,275 801,824 I 57,587

Spring
herring.

$29, 507
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Table III.

—

Details of the cod fisheries in 1885, elc.—Continued.

District.

Stavanger
South Bergenhus
North Bei genii us.
Romsdal
South Trondhjem
North Trondhjem
Noidland
Tromsoe
Finmark

Total.

Total
number
of boats.

125
250
in

'2, 686
7X7

514

8, 1 57
828

4, 959

Bouts equipped with

—

Nets
only.

233
1 50
57

2, 0(10

1C

8

18,316

Night-
lines
oulv.

516

15

5, 250
452

1, 122

7, 355

Lines
only.

289
382
93

501

33
869

2,417

Two or
more ol

these.

125

10

1, 64s
255
349
406
327

2, 900

6,080

Table IV.

—

Quantity of codfish caught in 1885.

District.

Stavanger
South Bergenhus
North Bergenhus
Romsdal
South Trondhjem
North Trondhjem
Noidland
Tromsoe
Finmark

Total

Number of
cod taken.

22, 000
15,000
6, 5(10

3,583,800
689, 400
629,400

34, 888. 400

1, 4:!:-., 800
17, 529, 700

58, 798, 000

Liver.

Hectoliters.
37

25
18

5,961

1, 360
954

62, 555
2, 860

44, 219

117,989

Roe.

Hectoliters.
29
20
15

5, 373
1,440

745
44,118

932
393

53, 065

Number of
fish- heads

sold.

22, 000

7, 500

6, 500

2, 291, 800
470, (100

300, 000

22, 399, 000
115, ooo

13,790,800

39, 402, 600

Table V.— Value of the cod fisheries in 1885 and the average prices paid.

District.

Value of the different products.

Fish without
liver a n d
roe.

Stavanger.
South Bergenhus
North Bergenhus
Romsdal
South Trondhjem
North Trondhjem
Nordland.
Tromsoe
Finmark

Total

$1,179.20
837. 50
349. 74

175, 152. 74

28, 291. 15
28, 834. 1

1

1,426,171.65
58, 763. 83

530, 08 I. 22

2,250,264.14

Liver.

$99. 10

107. 20
77.18

24, 258. 83

5, 252. 80
4, 055. 38

294, 952. 23

10,3)8.00
138, 945. 41

478, 066. 19

Roe.

$77. 72
64. 32
55.48
244.46
631.04
964. 98
(149.30

747.71
140. 07

Fish-heads
sold.

$58.
20.

17.

6, 410.

881.

502.

19,780.
131.

10, 501.

38,369.82

Total value.

$1,415.04
1, 029. 12

499. 82
223, 066. 05
39. 050. 71
35,417.27

,
896, 559. 35

72, 960. 80
681,271.01

2, 951, 275. 23
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Table V.— Value of the cod fisheries in 1885, etc.—Continued.
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Table VIII.

—

Details of the sprat and other small-herring fisheries in 188.r>.

District.

Smaalenene
Akershus
Buskerud
Tarlsberg and Laurvig
Lister and Mantlal
Stavanger
South Bergenhus
North Bergenhus
Korosdal
South Trondhjem
North Troudhjem
Nordland
Tromsoe

Total

Quantity.

Hectoliters.

2,280
888

1, KKl

1,095
Si

20, 778
40, 170
10,408
19, 903
11,000
1,100
4, 925

700

121,207

Value.

$1,403.78
2, 960. 33

1, 768. 80
940. 58
509. 20

8,740. IK

10.212.60
(i, 626. 03

9, 700. 53

5, 628. 00

857. 60

1, 744. 68
482. 40

57, 580. 77

Table IX.

—

Details of the spring-herring fisheries in 1885.

District.
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Table XI.

—

Details of the lobster fisheries in 1835.

District
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